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1.1 to .11

PART I, GENERAL PROVISIONS

DIVISION I
GENERAL REQUIREMENTS AND
COVENANTS

ITEM 1

DEFINITION OF TERMS

1.1. Definitions. Wherever in these specifications or in
other contract documents, the following terms or pronouns
in place of them are used, the intent and meaning shall be
interpreted as follows:

1.2. State. The State of Texas, Party of the First Part.

1.3. Commission. The State Highway Commission of
Texas.

1.4. Department. The State Highway Department of
Texas.

1.5. County. A political subdivision of the State.

1.6. Engineer. The State Highway Engineer of Texas or
his authorized representatives.

1.7. Inspector. The authorized representative of the En-
gineer assigned to supervise and inspect any or all parts of
the work and the materials to be used therein.

1.8. Bidder. An individual, firm or corporation or any
combination thereof submitting a proposal.

1.9. Contractor. The individual, firm or corporation or
any combination thereof, Party of the Second Part, with
which the contract is made by the State.

1.10. Superintendent. The representative of the Contrac-
tor authorized to receive and fulfill instructions from the En-
gineer, and who shall supervise and. direct the construction.

1.11. Surety. The corporate body or bodies bound with
and for the Contractor for the faithful performance of the
work covered by the contract and for the payment for all
labor and material supplied in the prosecution of the work.

1



1.12 to .22

1.12. Laboratory. The testing laboratories of the State
Highway Department or any other testing laboratory that
may be designated or approved by the Engineer.

1.13. Proposal. The offer of the bidder, made out on the
prescribed form, giving prices for performing the work de-
sceribed in the plans and specifications.

1.14. Proposal Guaranty. The security designated in the
proposal and furnished by the bidder as a guaranty that the
bidder will enter into a contract if awarded the work.

1.15. THD Bulletin C-5. Manual of procedures and re-
quirements for manual welding and submerged arc welding
for the fabrication of structural steel.

1.16. THD Bulletin C-6. Manual of testing requirements
for the qualification of welders for structural and reinforcing
steel.

1.17. THD Bulletin C-11. Texas Highway Department
construction bulletin outlining procedure to be followed in
the design and control of portland cement concrete mixes for
structures and pavements.

1.18. THD Bulletin C-14. Texas Highway Department
construction bulletin outlining procedure to be followed in the
design and control of asphaltic concrete paving mixtures.

1.19. Instructions to Flagmen. Texas Highway Depart-
ment manual describing standard flags, signals, attire and
capabilities required for flagmen.

1.20. Manual of Testing Procedures. Texas Highway De-
partment Materials and Tests Division manual outlining
testing methods and procedures.

1.21. Plans. The drawings approved by the Engineer, or
true reproductions thereof, which show the location, charac-
ter, dimensions, and details of the work and which are a part
of the contract.

1.22. Specifications. The directions, provisions and re-
quirements contained herein or in special specifications, sup-
plemented by such “Special Provisions” as may be issued
or made pertaining to the method and manner of performing
the work or to quantities and qualities of materials to be
furnished under the contract. Where the phrases “or directed
by the Engineer,” “ordered by the Engineer,” or “to the
satisfaction of the Engineer” occur, it is to be understood

2



1.23 to .31

that the directions, orders, or instructions to which they
relate are within the limitations of, and authorized by the
contract. “Special Provisions” will cover work appertaining
to a particular project and included in the proposal but not
covered by the specifications. Where reference is made to
specifications of ASTM, AASHO or Bulletins and Manuals
of the Department it shall be construed to mean the latest
standard or tentative standard in effect on the date of the
proposal.

1.23. Supplemental Agreements. Written agreements en-
tered into between the Contractor and the State and ap-
proved by the Surety, covering alterations and changes in
plans which are necessary to the proper completion of the
work.

1.24. Contract. The agreement between the State and
the Contractor covering the furnishing of materials and per-
formance of the work. The contract will include the Plans,
Specifications, Special Provisions, Contract Bonds and Sup-
plemental Agreements.

1.25. Performance Bond. The security furnished by the
Contractor to guarantee the completion of the work in ac-
cordance with the terms of the contract.

1.26. Payment Bond. The security furnished by the Con-
tractor solely for the protection of claimants, as defined by
law, supplying labor and materials for the prosecution of the
work in accordance with the terms of the contract.

1.27. Right of Way. The land provided for a highway.

1.28. Roadway. The portion of the highway within the
limits of construction.

1.29. Roadbed. The graded portion of the roadway be-
tween the intersection of top and side slopes upon which the
base course, surface course, shoulders and median are con-
structed.

1.30. Subgrade. That portion of the roadbed upon which
the subbase, base, or pavement structure is to be placed.

1.31. Bridges. Structures of over 20-foot span measured
from face to face of abutments, or in case of copings, from
face to face of copings, and multiple span structures of over
20-foot length, measured between inside of end walls along
the centerline of the roadbed.



1.32 to 41

1.32. Culverts. Al drainage structures not defined as
bridges.

1.33. Temporary Structures. All temporary hridges and
structures required to maintain traffic during the construc-
tion of the work.

1.34. Substrueture. That part of the structure below
the bridge seats or below the springing lines of arches. Para-
pets, back walls and wing walls of abutments shall be con-
sidered as parts of the substructure.

1.85. Superstructure. That part of the structure above
the bridge seats or above the springing lines of arches.

1.36. The Work. The work shall include the furnishing
of all labor, materials, equipment, and other incidentals
necessary or convenient to the successful completion of the
project and the carrying out of all the duties and obligations
imposed by the contract.

1.37. Project. The specific section or sections of the
highway together with all appurtenances and construction
to be performed thereon under the contract.

1.38. Working Day. A working day is defined as a calen-
dar day, not including Saturdays, Sundays, or legal holidays
authorized in the list prepared by the Department for con-
tract purposes, in which weather or other conditions not
under the control of the Contractor will permit the perform-
ance of the principal units of work underway for a continuous
period of not less than 7 hours between 7 a.m. and 6 p.m.
For every Saturday on which the Contractor chooses to
work, one day will be charged against the contract working
time when weather conditions will permit 7 hours of work as
delineated above. A principal unit of work shall be that unit
which controls the completion time of the contract. Nothing
in this item shall be construed as prohibiting the Contractor
from working on Saturdays if he so desires. Work on Sunday
will not be permitted except in cases of extreme emergency
and then only with the written permission of the Engineer.
If Sunday work is permitted, working time will be charged
on the same basis as week days.

1.39 ASTM. Amercan Society for Testing Materials.

1.40. AASHO. American Association of State Highway
Officials.

1.41. ASA. American Standards Association.
4



1.42 to .59

1.42. API. American Petroleum Institute.

1.43. AWS. American Welding Society.

1.44. NEMA. National Electrical Manufacturers Asso-
ciation.

1.45. -EEL. Edison Electric Institute.

1.46. IES. Illuminating Engineering Society.

1.47. UL. Underwriters Laboratory, Inc.

1.48. AAN. American Association of Nurserymen.

1.49. AWG. American Wire Gage.

1.50. BPR. The United States Bureau of Public Roads.

1.51. IMSA. International Municipal Signal Association.

1.52. ITE. Institute of Traffic Engineers.

1.53. NBFU. National Board of Fire Underwriters.

1.54. NEC. National Electrical Code (Published by
NBFU).

1.55. Screens and Sieves. As defined by the ASTM.

1.56. Highway, Street or Road. A general term denoting
a public way for purposes of vehicular travel, including the
entire area within the right of way. Recommended usage in
urban areas—highway or street; in rural areas—highway
or road.

1.57. Arterial Highway. A general term denoting a high-
way primarily for through traffic, usually on a continuous
route.

1.58. Controlled Access Highway. Any designated State
Highway within or outside the limits of any incorporated
city, town or village, whether under the General Laws or
by Special Charter, including Home Rule Charter cities, to or
from which access is denied or controlled, in whole or in
part, from or to abutting land or intersecting streets, roads,
highways, alleys or other public or private ways.

1.59. Control of Access. The condition where the right
of owners or occupants of abutting land or other persons
to access, light, air or view in connection with a highway
is fully or partially controlled by public authority.

(1) Full Control. Full control of access means that

5



1.60 to 2.2

the authority to control access is exercised to give prefer-
ence to through traffic by providing access connections with
selected public roads only and by prohibiting crossings at
grade or direct private driveway connections.

(2) Partial Control. Partial control of access means
that the authority to control access is exercized to give
preference to through traffic to a degree that, in addition
to access connections with selected public roads, there may
be some crossings at grade and some private driveway
connectiong,

1.60. Expressway. A divided arterial highway for
through traffic with full or partial control of access and gen-
erally with grade separations at intersections.

1.61. Freeway. An expressway with full control of ac-
cess.

1.62. Major Street or Major Highway. An arterial high-
way with intersections at grade and direct access to abutting
property, and on which geometric design and traffic control
meagures are used to expedite the safe movement of through
traffic.

1.63. Through Street or Through Highway. Every high-
way or portion thereof at the entrance to which vehicular
traffic from intersecting highways is required by law to stop
before entering or crossing the same and when stop signs
are erected.

1.64. Local Street or Local Road. A street or road pri-
marily for access to residence, business, or other abutting
property.

ITEM 2
INSTRUCTIONS TO BIDDERS

2.1. Contents of Proposal Forms. Upon request, bidders
will be furnished with a proposal form whch will state the
location and description of the proposed work, an approxi-
mate estimate of the various quantities and kinds of work
to be performed or materials to be furnished, a schedule of
items for which unit prices are asked, and the time within
which the work is to be completed. The “Special Provisions”
will be bound in the Proposal Form.

2.2. Interpretation of Estimates of Quantities. The quan-
tities listed in the Proposal Form will be considered as ap-

6



2.3 to .5

proximate and will be used for the comparison of bids. Pay-
ments will be made to the Contractor only for the actual
quantities of work performed or materials furnished in ac-
cordance with the contract. The quantity of work to be done
and materials to be furnished may be increased or decreased,
as provided under Item 4.3.

2.3 Examination of Plans, Specifications, Special Pro-
visions and Site of Work. Before submitting a bid, the
bidder shall examine carefully the proposal, plans, specifica-
tions, special provisions, and the form of contract to be en-
tered into for the work contemplated. He shall examine the
site of work and satisfy himself as to the conditions which
will be encountered relating to the character, quality, and
quantity of work to be performed and materials to be fur-
nished. The submission of a bid by bidder shall be conclusive
evidence that he has complied with these requirements.

The borings, profile, and water elevations shown on the
plans were obtained for use of the Department in the prep-
aration of plans, and the bidder is hereby cautioned that the
Department assumes no responsibility for the accuracy. of
these data. The bidder, in preparing his proposal, shall take
cognizance of the difficulty of distinguishing between boulders
and ledge rock, the difficulty of accurately classifying all
material encountered in making foundation investigations,
the possible erosion of stream channels and banks after sur-
vey data have been obtained, and the unreliability of water
elevations other than for the date recorded.

Claims for additional compensation due to variations be-
tween conditions actually encountered in construction and as
indicated by the plans will not be allowed.

2.4. Competency of Bidders. The bidder must be capable
of performing each of the various items of work bid upon.
A bid will not be considered unless the bidder shall have
filed with the Department, at least 10 days prior to the date
upon which bids are to be submitted, a complete statement
of his financial resources and of his experience on similar
work. Each bidder shall furnish, also, a statement listing
the equipment available for the work being bid upon and
such other information as may be called for on forms fur-
nished by the Department.

2.5. Preparation of Proposal. The bidder shall submit his
proposal on the form furnished. The blank spaces for each

7



2.6 to .10

item as required in the proposal shall be filled in by writing
in words in ink. The bidder shall submit a price for each item
for which a bid is requested, except in case of an alternate.
In such case, prices must be submitted for the base bid or
with the items of one or more of the alternates. The proposal
shall be executed with ink in the complete and correct name
of the individual, firm, corporation, or combination thereof
making the proposal and be signed by the person or persons
authorized to hind the individual, firm, corporation or com-
bination thereof.

2.6, Rejection of Proposals Containing Alterations, Eras-
ures or Irregularities. Proposals may be vejected if they
show any alteration of words or figures, additions not called
for, conditional or uncalled for alternate bids, incomplete
bids, any alteration of words or figures or erasures not in-
itialed by the person or persons signing the proposal, or ir-
regularities of any kind.

2.7. Proposal Guaranty. The proposal shall be accom-
panied by a Proposal Guaranty of the character and in the
amount as indicated in the proposal and described under
“Definition of Terms”, Item 1.14, Proposal Guaranty.

2.8. Delivery of Proposal. Each completed proposal shall
be placed, together with the Proposal Guaranty, in a sealed
envelope so marked as to indicate its contents. When sub-
mitted by mail, this envelope shall be placed in another
envelope which shall also he sealed and addressed as indicated
in the Notice to Contractors. Proposals will be received on or
before the hour and date set for the opening thereof and
must be in the hands of the official indicated by that time.

2.9. Revision of Proposal. A bidder may change a bid
price entered in a proposal before it is submitted by changing
the price and initialing the revision with ink. In cases where
the proposal has been submitted, a bidder may change a bid
price in his proposal provided his request to do so is sub-
mitted in writing and is in the hands of the State Highway
Engineer prior to the time set for the opening of proposals.
A request by telephone or telegraph for a change in a unit
bid price will not be considered.

2.10. Withdrawal of Proposal. A bidder may withdraw
his proposal provided his request in writing to do so is in
the hands of the official indicated in the Notice to Contrac-
tors by the time set for opening of proposals. A request by
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telephone or telegraph for withdrawal of a proposal will not
be considered.

2.11. Public Opening of Proposals. Proposals will be
opened and read publicly at the time and place indicated in
the Notice to Contractors.

2.12. Disqualification of Bidder. More than one proposal
involving an individual, firm or corporation, or any combina-
tion thereof under the same or different names will not be
considered. Reasonable grounds for believing that any bidder
is interested in more than one proposal for the work con-
templated will be cause for the rejection of all proposals in
which such bidder is interested. Any or all proposals will be
rejected if there is reason for believing that collusion exists
among the bidders, and all participants in such collusion will
not be considered in future proposals for the same work.
Proposals in which the prices are obviously unbalanced may
be rejected. Contracts will be awarded only to responsible
bidders.

ITEM 3
AWARD AND EXECUTION OF CONTRACT

3.1. Consideration of Bids. For the purpose of award,
after the proposals are opened and read, the summation of
the products of the approximate quantities shown in the
proposal by the unit prices bid will be considered the amount
of the bid. The summations will then be compared and the
results made available to the public. Until the award of the
contract is made, the State reserves the right to reject any
or all proposals and to waive such technicalities as may be
considered for the best interest of the State.

In determining the amount of the bid as well as computing
the amount due for payment on each item under the contract,
the State reserves the right to round off all unit bids in-
volving fractional parts of a cent to the nearest one-one
thousandth (1/1000) cent regardless of the fraction involved.
Also a unit bid of less than one-one thousandth of a cent will
be considered as one-one thousandth of a cent.

3.2. Award of Contract. The award of the contract, if it
be awarded, will be to the lowest reasonable bidder. The
award, if made, will be within 30 days after the opening of
the proposal.



3.3 to 4.2

3.3. Return of Proposal Guaranty. The proposal guar-
anty of the three lowest bidders may be retained until after
the contract has been awarded, executed, and bonds made.
Proposal guaranty of all except the three lowest bidders will
be returned within 72 hours after the bids are opened.

3.4. Execution of Contract and Bonds. Within 15 days
after written notification of award of the contract, the bid-
der shall execute and furnish to the Commission the contract,
with (1) a performance bond and (2) a payment bond each
in the full amount of the contract price, executed by a surety
company or surety companies authorized to execute surety
bonds under and in accordance with the laws of the State
of Texas.

The (1) performance bond and (2) payment bond are to
be furnished as a guarantee of the faithful performance of
the work and for the protection of the claimants for labor
and material as outlined in Definition of Terms, Items 1.25
and 1.26.

3.5. Execution and Approval of Contract. The contract
will be approved and signed under authority of the Commis-
sion.

3.6. Failure to Execute Contract and Bonds. Should the
bidder to whom the contract is awarded refuse or neglect to
execute and file the contract and bonds within 15 days after
written notification of the award of the contract, the proposal
guaranty filed with the bid shall become the property of the
State, not as a penalty, but as liquidated damages.

3.7. Beginning of Work. The Contractor shall not begin
work until authorized by the Engineer in writing to do so.

ITEM 4
SCOPE OF WORK

4.1. Intent of Plans and Specifications. It is the intent
of the plans and specifications to describe a completed work
to be performed under the contract. Unless otherwise pro-
vided, the Contractor shall furnish all materials, supplies,
tools, equipment and labor necessary for the proper prosecu-
tion and completion of the work.

4.2. Special Work. Any construction or requirements not
covered by the plans or by these specifications will be covered
by special specifications or special provisions which will be
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included in the proposal. Such special specifications and spe-
cial provisions will be considered as a part of the contract,
the same as though contained fully herein.

4.3. Changes and Alterations. The Engineer will have
the right to make changes and alterations in the plans or in
the quantities of the work, as may be considered necessary
or desirable, and such changes and alterations shall not be
considered as a waiver of any condition of the contract, nor
shall they invalidate any of the provisions thereof. The Con-
tractor shall perform the work as increased or decreased,
and no allowances will be made for anticipated profits.

Payment to the Contractor for contract items will be made
for the actual quantities of work done and material furnished
at the unit prices set forth in the contract, except as provided
in specification items allowing for plan quantity payment,
except as provided below for overruns or underruns of major
items and except as provided below for changes in the char-
acter of the work.

When the quantity of work to be done or of materials to
be furnished under any major item of the contract is more
than 120 percent of the quantity stated in the proposal, then
either party to the contract, upon demand, shall be entitled
to revised consideration on that portion of work above 120
percent of the quantity stated in the proposal.

When the quantity of work to be done or of materials to
be furnished under any major item of the contract is less
than 80 percent of the quantity stated in the proposal, then
either party to the contract, upon demand, shall be entitled
to revised consideration on the work performed.

A “Major Item” shall be construed to be any individual
bid item included in the proposal that has a total cost equal
to or greater than $15,000.00 or 5 percent of the total con-
tract cost, whichever is the lesser amount. The total contract
cost shall be computed on the basis of the proposal quantities
and the contract unit prices.

Work made necessary in contract items resulting in a sub-
stantial change in the character of the work which materially
increases or decreases the cost of the work and which is not
included in the prices bid for other items in the contract shall
be, upon demand of either party to the contract, considered
as “Extra Work.”

Any revised consideration is to be determined by special
agreement or as is hereinafter provided under “Extra Work.”
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4.4. Extra Work., Work made necessary by changes and
alteration of plans or of quantities or for other reasons for
which no prices are provided in the contract shall be defined
as “Fxtra Work” and shall be performed by the Contractor
in accordance with these specifications and as directed; pro-
vided, however, that before any extra work is begun, a “Sup-
plemental Agreement” shall he executed or a written order
issued by the Engineer to do the work on a “Force Acconnt”
basis, as hereinafter provided, under Ttem 9, “Measurement
and Payment.”

Work made necessary in contract items as a result of a
substantial change in the character of the work which ma-
terially inereases or decreases the cost of the work and de-
fined as “Fxtra Work” as provided above shall be performed
by the Contractor in aceordance with these specifications and
as directed; provided, however, that before any extra work
is begun, a “Supplemental Agreement” shall be executed or
a written order issued by the Engineer to do the work on a
“Foree Account” basis as hereinafter provided under Item 9,
“Measurement and Payment.”

4.5. Maintenance of Detours. The Contractor shall do
such work as may be necessary to provide and maintain de-
tours and facilities for safe public travel in accordance with
the plans and these specifications. There shall be provided
and maintained in passable condition, either by the Contrac-
tor or the State, as specified under Itemg 7.7 and 7.8, such
temporary roads and structures as may be necessary to ac-
commodate public travel. Temporary approaches and cross-
ings of intersecting highways shall be provided and main-
tained in a safe and passable condition by the Contractor at
his entire expense.

4.6. Removal and Disposal of Structures and Obstructions.
All fences, buildings, and structures of any character not
necessary to the construction of the work or other obstruc-
tions upon or within the limits of the right of way shall be
removed by the Contractor and disposed of as directed. Un-
less otherwise provided in the contract, the removal and dis-
posal of such structures and obstructions shall be performec
by the Contractor at his own expense and shall be considerea
incidental to other items of the contract.

4.7. Rights In and Use of Materials Found on the Right
of Way. The Contractor, with the approval of the Engineer,
may use in the work any suitable stone, gravel, or sand found
in the “Excavation” and will be paid for the excavation of
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such materials at the contract price bid. He shall, however,
at his own expense replace with other suitable materials the
materials so removed and which were intended for use in
embankments, backfills, approaches, or elsewhere. No charge
for materials so used will be made against the Contractor.
The Contractor shall not excavate nor remove any material
from within the highway which is not within the excavation,
as indicated by the slope and grade lines, without written
authorization from the Engineer.

4.8. Final Cleaning Up. Upon completion of the work
and before acceptance and final payment is made, the Con-
tractor shall clean, remove rubbish and temporary structures
from the highway, restore in an acceptable manner all prop-
erty which has been damaged during the prosecution of the
work, and leave the site of the work in a neat and presentable
condition throughout.

Upon the completion of any structure, all excess materials,
cofferdams, construction buildings, temporary structures, and
debris resulting from construction shall be removed. Where
work is in a stream, all debris shall be removed to the ground
line of the bed of the stream, and the stream channels, struc-
ture, and highway left unobstructed and in a neat and pre-
sentable condition. Materials cleared from the highway and
deposited on property adjacent thereto will not be considered
as a satisfactory method of disposal, unless approved by the
Engineer. No direct payment will be made for this work, its
cost being included in the unit prices bid.

ITEM 5
CONTROL OF THE WORK

5.1. Authority of Engineer. The work will be done under
the supervision of the Engineer, to his satisfaction, and in
accordance with the contract, plans and specifications. The
Engineer will decide all questions which may arise as to
the quality or acceptability of materials furnished and work
performed; the manner of performance and rate of pro-
gress of the work; the interpretations of the plans and
specifications; and the acceptable fulfillment of the contract
on the part of the Contractor. His decisions will be final, and
he will have executive authority to enforce and make ef-
fective such decisions and orders as the Contractor fails to
carry out promptly.
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5.2. Engineer as Referee. The Engineer will act as
referee in all questions arising under the terms of the con-
tract between the parties thereto, and his decisions shall be
final and binding.

5.3. Plans. The plans will show in detail the work to be
accomplished under the contract. Where supplementary
bridge plans, shop details, and working drawings are neces-
sary, they shall be furnished by the Contractor, and approved
by the Engineer prior to the beginning of the work involved.
Authorized alterations will be approved by endorsement on
the plans or shown on supplementary sheets. The approval
by the Engineer of the Contractor’s working drawings will
not relieve the Contractor of any responsibility under the
contract.

It is the responsibility of the Contractor to verify all
quantities of materials shown on the plans before ordering
same, as payment is provided for acceptable materials com-
plete in place, and materials rejected due to improper
fabrication or excess quantity or for other reasons within
the control of the Contractor will not be paid for regardless
of the quantities or dimensions shown on the plans. The
Engineer, when requested, will check any or all material
orders prepared by the Contractor, but such check will not
relieve the Contractor of responsibility.

5.4. Conformity with Plans. Finished surfaces in all
cases shall conform with lines, grades, cross-sections and
dimensions shown on the plans. Such deviations from the
plans and approved working drawings as may be required
will in all cases be determined by the Engineer and author-
ized in writing.

5.5. Co-ordination of Plans, Specifications and Special
Provisions. The specifications, the accompanying plans,
special provisions, and supplemental agreements, are es-
sential parts of the contract, and a requirement occuring
in one is as binding as though occurring in all. They are in-
tended to be co-operative and to describe and provide for
a complete work. In cases of disagreement, figured dimen-
sions shall govern over scaled dimensions, plans shall govern
over specifications, and special provisions shall govern over
both specifications and plans.

5.6. Co-operation of Contractor. The Contractor will be
supplied with four copies of the plans, special specifications
and special provisions, and he shall have available on the
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work at all times one copy of each. He shall give the work
his constant attention to facilitate the progress thereof
and shall co-operate with the Engineer in every way pos-
sible. He shall have at all times a satisfactory and com-
petent English-speaking Superintendent on the work, author-
ized to receive orders and to act for him. The Contractor
shall designate to the Engineer in writing the name of such
Superintendent, and he shall be furnished by the Contractor
regardless of how much of the work may be sublet.

5.7. Construction Stakes. The Engineer will furnish and
set construction stakes establishing lines and grades in road-
way work and centerlines and benchmarks for bridge work
and will furnish the Contractor with all necessary informa-
tion relating to lines and grades. These stakes will be set
sufficiently in advance of the work to avoid delay. The Con-
tractor shall furnish, free of charge, additional stakes and
other materials and templates necessary for marking and
maintaining points and lines. The Contractor will be held
responsible for the preservation of all stakes and marks,
and if, in the opinion of the Engineer, any of the stakes
or marks have been carelessly or wilfully destroyed or dis-
turbed by the Contractor, the cost of replacing them will
be charged against him and deducted from the payment for
the work.

5.8. Authority and Duties of Inspectors. Inspectors will
be authorized to inspect all work donme and all materials
furnished. Such inspection may extend to all or to any
part of the work and to the preparation or manufacture of
the materials to be used. An inspector will be stationed on
the work to report to the Engineer as to the progress of the
work and the manner in which it is being performed; also
to report whenever it appears that the materials furnished
and the work performed by the Contractor fail to fulfill
the requirements of the specifications and contract; and to
call the attention of the Contractor to any such failure or
other infringement. Such inspection will not relieve the
Contractor from any obligation to perform the work in
accordance with the requirements of the specifications. In
case of any dispute arising between the Contractor and the
Inspector as to materials furnished or the manner of per-
forming the work, the Inspector will have authority to re-
ject materials or suspend work until the question at issue
can be referred to and decided by the Engineer. The In-
spector will not be authorized to revoke, alter, enlarge, or
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release any requirement of these specifications, nor to ap-
prove or accept any portion of work, nor to issue instruc-
tions contrary to the plans and specifications. He will in
no case act as foreman or perform other duties for the
Contractor nor interfere with the management of the work.

5.9. Inspection. The Contractor shall furnish the En-
gineer with every reasonable facility for ascertaining whether
or not the work as performed is in accordance with the re-
quirements and intent of the contract. If the Engineer so
requests the Contractor shall, at any time before acceptance
of the work, remove or uncover portions of the finished work
as may be directed. After examination, the Contractor shall
restore said portion of the work to the standard required
by the specifications. Should the work thus exposed or exam-
ined prove acceptable, the uncovering or removing and ve-
placing of the covering or making good of the parts removed
shall be paid for as “Extra Work”; but should the work so
exposed or examined prove unacceptable, the uncovering or
removing and the replacing of the covering or making good of
the parts removed shall be at the Contractor’s expense.
No work shall be done nor materials used without suitable
supervision or inspection.

5.10. Federal Inspection. When the United States Gov-
ernment is to pay a portion of the cost of the work covered
by the contract, the work will be subject to the inspection
of its representative. Such inspection will in no sense make
the United States Government a party to the contract.

5.11. Removal of Defective and Unauthorized Work. All
work which has been rejected shall be remedied or removed
and replaced in an acceptable manner by the Contractor
at his own expense. Work done beyond the lines and grades
given or as shown on the plans, except as herein provided,
or any extra work done without written authority will be
considered as unauthorized and done at the expense of the
Contractor and will not be paid for. Work so done may be
ordered removed at the Contractor’s expense. Upon failure
on the part of the Contractor to comply with any order of
the Engineer made under the provisions of this paragraph,
the Engineer will have authority to cause defective work
to be remedied or removed and replaced and unauthorized
work to be removed, and the cost thereof may be deducted
from any money due or to become due to the Contractor.

5.12. Final Inspection. Whenever the work provided for
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in, and contemplated under, the contract has been satisfac-
torily completed and the final cleaning up performed, the
Engineer in charge of the work will notify the Engineer
authorized to accept same to make the “Final Inspection”.
Such inspection will be made within 10 days after such
notification. After such final inspection, if the work is found
to be satisfactory, the Contractor will be notified in writing
of the acceptance of same. No time charge will be made
against the Contractor between said date of notification of
the Engineer in charge and the date of final inspection of
the work.

Where the work consists of concrete pavements or concrete
base, the “Final Acceptance” will not release the Contractor
from responsibility for the thickness of the concrete, which
will be determined by means of taking cores from the pave-
ment. The coring of the pavement will be done within 90
days from completion of the pavement.

ITEM 6
CONTROL OF MATERIALS

6.1. Sources of Supply and Quality of Materials. The
source of supply of each of the materials shall be approved
by the Engineer before delivery is started and at the option
of the Engineer, may be sampled and tested for determining
compliance with the governing specifications by the Engineer
before delivery is started. If it is found after trial that
sources of supply previously approved do not produce uni-
form and satisfactory products, or if the product from any
source proves unacceptable at any time, the Contractor
shall furnish materials from other approved sources. Only
materials conforming to the requirements of these specifica-
tions and approved by the Engineer shall be used in the
work. All materials being used are subject to inspection or
test at any time during their preparation or use. Any ma-
terial which has been tested and accepted at the source of
supply may be subjected to a check test after delivery and
all materials which, when retested, do not meet the require-
ments of the specifications, will be rejected. No material
which after approval has in any way become unfit for use
shall be used in the work.

Throughout these specifications where reference is made
to ASTM, AASHO or bulletins of the Department for the
quality of materials or sampling and testing, the latest
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standard, tentative standard or bulletin issued prior to the
date of the proposal shall govern.

6.2. Samples and Tests. All materials, before being in-
corporated in the work, shall be inspected, tested and ap-
proved by the Engineer, and any work in which materials
are used without prior test and approval or written per-
mission of the Engineer may be ordered removed and re-
placed at the Contractor’s expense. Sampling and testing
of all materials proposed to be used, will be made by the
Engineer. The selection of the method of test shall be de-
signated by the Department. Where tests are required, other
than those made in the labatory, for the purpose of control
in the manufacture of a construction item, the Contractor
will be required to furnish such facilities and equipment as
may be necessary to perform the tests and inspection and
shall be responsible for calibration of all test equipment
required. When requested, the Contractor shall furnish a
complete written statement of the origin, composition,
and/or manufacture of any or all materials that are to be
used in the work.

6.3. Plant Inspection. If the volume of the work, con-
struction progress, and other considerations warrant, the En-
gineer may undertake the inspection of materials at the
source. It is understood, however, that no obligation is
assumed to inspect materials in that manner.

Plant inspection will be undertaken only upon condition
that:

(a) The cooperation and assistance of the Contractor
and the producer with whom he has contracted for materials
is assured.

(b) The representative of the Engineer shall have full
entry at all times to such parts of the plant as may con-
cern the manufacture or production of the materials ordered.

(¢) When required by the Engineer, the material pro-
ducer shall furnish an approved weather proof building for
the use of the Inspector, such building to be located con-
veniently near the plant and independent of any building
used by the material producer.

(d) Where inspection requirements are such that it is
necessary to use scales, measures and other devices for the
control of production and use of materials, the Contractor
shall be responsible for furnishing and calibrating such
equipment as may be required by the Department.
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6.4. Storage of Materials. Materials shall be so stored
as to insure the preservation of their quality and fitness for
the work. When considered necessary by the Engineer,
they shall be placed on wooden platforms or other hard,
clean surfaces and not on the ground. They shall be placed
under cover when so directed. Stored materials shall be so
located as to facilitate prompt inspection.

6.5. Defective Materials. All materials not conforming
to the requirements of these specifications will be rejected
and shall be removed immediately from the site of the
work unless permitted to remain by the Engineer. Rejected
materials, the defects of which have been subsequently cor-
rected, shall have the status of new material. Upon failure
on the part of the Contractor to comply with any order of
the Engineer made under the provisions of this item, the
Engineer will have authority to remove and replace de-
fective material and to deduct the cost of removal and
replacement from any money due or to become due to the
Contractor.

ITEM 7

LEGAL RELATIONS AND RESPONSIBILITIES
TO THE PUBLIC

7.1. Laws to be Observed. The Contractor shall make
himself familiar with and at all times shall observe and com-
ply with all Federal, State, and local laws, ordinances, and
regulations which in any manner affect the conduct of the
work and shall indemnify and save harmless the State and
its representatives against any claim arising from the vio-
lation of any such law, ordinance, or regulation, whether
by himself or by his employees.

7.2. Permits, Licenses and Taxes. The Contractor shall
procure all permits and licenses, pay all charges, fees, and
taxes, and give all notices necessary and incident to the
due and lawful prosecution of the work.

7.3. Patented Devices, Materials and Processes. If the
Contractor is required or desires to use any design, device,
material, or process covered by letters of patent or copy-
right, he shall provide for such use by suitable agreement
with the patentee or owner. The Contractor and the surety
shall indemnify and save harmless the State from any and
all claims for infringement by reason of the use of any
patented design, device, materials, or process, or any trade-
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mark or copyright used in connection with the work and
they shall indemnify the State against any costs, expenses,
or damages which it. may be obliged to pay, by reason of
such infringement, at any time during the prosecution or
after the completion of the work.

7.4. Federal Participation. On Federal-Aid projects, the
United States Government participates under the Provisions
of the Federal Highway Act. This act provides that the work
shall be done under the direct supervision of the State
Highway Department.

7.5. Restoration of Surfaces Opened by Permit. The Con-
tractor shall not allow any party to make an opening in
the highway unless a duly authorized permit signed by the
Engineer is presented. Until the acceptance of the work,
the Contractor shall make all necessary repairs in the road-
way where openings have been made by due authority. Such
repair work will be paid for on the basis of “Extra Work”
as provided for in these specifications.

7.6. Sanitary Provisions. The Contractor shall, at his
entire expense, provide and maintain in a neat, sanitary
condition such accommodations for the use of his employees
as may be necessary to comply with the requirements and
regulations of the State Department of Health or of other
authorities having jurisdiction.

7.7. Public Safety and Convenience. The safety of the
public and the convenience of traffic shall be regarded as
of prime importance. Unless otherwise shown on plans or
except as herein provided, all portions of the highway shall
be kept open to traffic. It shall be the entire responsibility
of the Contractor to provide for traffic along and across the
highway as well as for ingress and egress to private prop-
erty all as specified herein, as shown on plans or as directed
by the Engineer.

The Contractor shall plan and execute his operations in
a manner that will cause the minimum interference with
traffic. The Contractor shall secure the Engineer’s approval
of his proposed plan of operation, sequence of work and
methods of providing for the safe passage of traffic before
it is placed into operation. If at any time during construc-
tion the approved plan does not accomplish the intended
purpose, due to weather or other conditions affecting the
safe handling of traffic, the Contractor shall immediately
make necessary changes therein to correct the unsatisfac-
tory conditions.
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If due to rains or other reasons, the shoulders, slopes
and ditches become unsatisfactory for handling traffic,
construction operations shall be suspended and the base
course or surface area shall be opened to traffic. Where
the specifications require or the Engineer directs that traffic
be carried over or along the proposed work, construction
operations shall be so prosecuted and new material kept so
placed and spread as to allow the passage of traffic in com-
fort and safety.

Where an Asphalt Surface Treatment is placed for the
full width in one operation, traffic shall be carried on the
shoulder slopes and ditches. During the operation of plac-
ing asphalt and aggregate, the surface or pavement shall
not be closed to traffic for a period of more than 45 min-
utes.

During construction of proposed structures, unless other-
wise shown on plans, the Contractor shall provide and main-
tain detours including temporary structures or crossovers
of adequte structural design as may be required for the
safety and convenience of the traffic. Unless otherwise
provided on plans, the cost of constructing such temporary
detours will be paid for as “Extra Work”.

At night or otherwise, all equipment not in use shall be
stored in such manner and at such locations as not to in-
terfere with the safe passage of traffic. The Contractor shall
provide and maintain flagmen at such points and for such
periods of time as may be required to provide for the safety
and convenience of public travel and Contractor’s person-
nel, and as directed by the Engineer. Flagmen shall be
English speaking, courteous, well informed, physically and
mentally able effectually to perform their duties in safe-
guarding and directing traffic and protecting the work, and
shall be neatly attired and groomed at all times when on
duty. When directing traffic, flagmen shall use the standard
attire, flags and signals and follow the flagging procedures
set forth in “Instructions to Flagmen” published by the
Texas Highway Department.

Except as otherwise provided above or elsewhere in the
contract, these provisions for directing traffic, maintenance
of detours and subsequent obliteration thereof, flagmen
etc., will not be paid for directly but shall be considered as
subsidiary work pertaining to the various bid items of
this contract. '

7.8. Barricades and Danger, Warning and Detour Signs.
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The Contractor shall place and maintain in good condition,
standard barricades and warning signs at each end of the
project and at other locations therein as called for on plans
or as called for in the Contractor’s approved plan of opera-
tion. The signs shall be of standard design as shown on
plans.

All barricades and signs remaining in place at night
and all points of hazard to traffic shall be illuminated by
lights between sunset and sunrise. Signs which refer to
construetion operations which do not apply after work has
ended for the day, shall be moved to points that are not
visible to traffic until construction is resumed. The term
“lights”, as used herein shall mean flares, flashers or both
as determined by the Engineer. The size of flasher lights
shall be approved by the Engineer.

The Contractor may provide special signs not covered
by plans to protect the travelling public against special
conditions or hazards, provided however, that such signs
are first approved by the Engineer.

Upon completion of the work, all signs and evidences
thereof shall be removed by the Contractor.

All materials furnished and work performed under these
provisions will not be paid for directly, but shall be con-
sidered as subsidiary work pertaining to the various bid
items of the contract.

7.9. Use of Explosives. When the use of explosives is
necessary for the prosecution of the work, the Contractor
shall use the utmost care not to endanger life or property.
All explosives shall be stored in a secure manner, and all
storage places shall be marked clearly “DANGEROUS—
EXPLOSIVES”. The method of storing and handling ex-
plosives and highly inflammable materials shall conform
with Federal and State laws and regulations.

In advance of doing any blasting work, involving the use
of electric blasting caps within 200 feet of any railroad
track, the Contractor shall give at least 24 hours advance
notice to the nearest Roadmaster, Section Foreman, Agent,
Signal Maintainer or Telegraph Operator with the request
that his Superintendent be advised immediately of the pend-
ing use of explosives.

7.10. Protection of Adjoining Property. The Contractor
shall take proper measures to protect the adjacent or ad-
joining property which might be injured by any process
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of construction, and, in case of any injury or damage re-
sulting from any act or ommission on the part of or on
behalf of the Contractor, he shall restore at his own ex-
pense the damaged property to a condition similar or equal
to that existing before such injury or damage was done,
or he shall make good such injury or damage in an accept-
able manner.

7.11. Responsibility for Damage Claims. The Contractor
shall save harmless the State from all suits, actions or
claims brought on account of any injuries or damages sus-
tained by any person or property in consequence of any
neglect in safeguarding the work by the Contractor; or from
any claims or amounts arising or recovered under the
“Workmen’s Compensation Laws” or any other laws. He
'shall be responsible for all damage or injury to property
of any character occurring during the prosecution of the
work resulting from any act, omission, neglect, or miscon-
duct on his part in the manner or method of executing the
work; or from his failure to properly execute the work; or
from defective work or materials. He shall not be released
from such responsibility until all claims have been settled
and suitable evidence to that effect furnished the Commis-
sion.

7.12. Contractor’s Responsibility for Work. TUntil the final
acceptance of the work by the Engineer, as evidenced in
writing, it shall be under the charge and care of the Con-
tractor. The Contractor shall rebuild and make good at his
own expense all injuries and damages to the work occurring
before its completion and acceptance. In case of suspension
of work for any cause, the Contractor shall be responsible
for the preservation of all materials. He shall provide suit-
able drainage of the roadway and shall erect temporary
structures where required. The Contractor shall maintain
the roadway in good and passable condition until final ac-
ceptance.

Wherever in the opinion of the Engineer any roadway
or portion thereof is in suitable condition for travel, it shall
to be opened to traffic, as may be directed, and such opening
shall not be held to be in any way the final acceptance of
the roadway or any part of it or as a waiver of any of the
provisions of the contract. Where it is considered by the
Engineer to be in the public interest and so ordered in
writing by him, any substantially completed roadway or
portion thereof may be opened to traffic as follows: (1)
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When work is suspended for a considerable period of time at
the convenience of the State the Department will assume
the responsibility for maintaining the entire roadway dur-
ing the period of suspension. (2) When the roadway or
portion thereof is opened to traffic during construction
operations at the convenience of the State the Department
will assume responsibility for the maintenance of the tra-
veled way and shoulders during the period in which it is
opened to traffic. The State in assuming responsibility for
maintenance under this provision may require the work to
be done as extra work or may do it with its own forces.

7.13. Personal Liability of Public Officials. In carrying
out the provisions of the contract or in exercising any
power or authority granted thereunder, there shall be no
liability upon the Engineer or his authorized assistants,
either personally or otherwise, as they are agents and rep-
resentatives of the State.

ITEM 8
PROSECUTION AND PROGRESS

8.1. Subletting or Assigning of Contract. The Contractor
will not be permitted to assign, sell, transfer, or otherwise
dispose of the contract or any portion thereof, or his rights,
title, or interest therein without the approval of the Com-
mission. The Contractor will not be permitted to sublet any
portion of the contract without the approval of the Engineer.
No sub-contract will, in any case, relieve the Contractor
of his responsibility under the contract and bond.

The Contractor shall perform with his own organization
and with the assistance of workmen under his immediate
superintendence, work of a value not less than 50 percent
of the value of all work embraced in the contract exclusive
of items not commonly found in contracts for similar work,
or which require highly specialized knowledge, craftsmanship
and/or equipment not ordinarily available in the organiza-
tions of Contractors performing work of the character em-
braced in the contract. The Contractor shall give assurance
that the minimum wage for labor and the maximum amount
to be deducted for board, if furnished, as stated in the
governing provisions shall apply to labor performed on all
work sublet, assigned or otherwise disposed of in any way.
Written consent to sublet, assign or otherwise dispose of any
portion of the contract shall not be construed to relieve the
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Contractor of any responsibility for the fulfillment of the
contract.

8.2. Prosecution of Work. Prior to beginning construe-
tion operations, the Contractor shall submit to the Engi-
neer a chart or brief outlining the manner of prosecution
of the work that he intends to follow in order to complete
the contract within the allotted time. The Contractor shall
begin the work to be performed under contract within 30
days after the date of the authorization to begin work and
shall continuously prosecute same with such dilgence as
will enable him to complete the work within the time limit
specified. He shall notify the Engineer at least 24 hours
before beginning work at any point. He shall not open up
work to the detriment of work already begun. The begin-
ning, sequence, and prosecuting of the work shall be gov-
erned by the orders of the Engineer, and the Contractor
shall conduct his operations so as to impose a minimum in-
terference to traffic.

8.3. Workmen and Equipment. All workmen employed
by the Contractor shall have such skill and experience as
will enable them to properly perform the duties assigned
them. Any person employed by the Contractor or a sub-
contractor who, in the opinion of the Engineer, does not
perform his work in a proper and skillful manner, or who
is disrespectful, intemperate, disorderly, or otherwise ob-
jectionable, shall at the written request of the Engineer be
forthwith discharged and shall not be employed again on
any portion of the work without the written consent of
the Engineer. The Contractor shall furnish such suitable
machinery, equipment, and construction forces as may be
necessary, in the opinion of the Engineer, for the proper
prosecution of the work, and failure to do so may cause
the Engineer to withhold all estimates which have or may
become due or the Engineer may suspend the work until
his requests are complied with.

8.4. Temporary Suspension of Work. The Engineer will
have authority to suspend the work, wholly or in part, for
such period as he may consider necessary, and the “Time
Charge” will be suspended during such period. Notice of
such suspension with the reasons therefor will be given
the Contractor in writing. The Contractor shall not sus-
pend work without written authority of the Engineer.

8.5. Computation of Contract Time for Completion. The
Contractor shall complete the work within the number of
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working days stated in the contract. For the purpose of
computation, working days will be considered 15 days after
the date of the written authorization by the Engineer to
begin work.

The Engineer will furnish the Contractor a monthly
statement on forms furnished by the Department, showing
number of working days charged during the month, total
number of working days allowed in contract, and the work-
ing days remaining under the contract. The Contractor will
be allowed 10 days in which to protest the correctness of
the statement, otherwise the statement will stand. If the
satisfactory completion of the contract shall require un-
forseen work or work and materials in greater amounts
than those set forth in the contract, then additional work-
ing days or suspension of time charge will be allowed the
Contractor equal to the time which, in the opinion of the
Engineer, the work as a whole is delayed.

8.6. Failure to Complete Work on Time. If the Con-
tractor fails to complete the contract in the working days
specified, the time charge will be made for each working
day thereafter.

The time set forth in the Proposal for the completion of
the work is an essential element of the contract. For each
working day under the conditions described in the preced-
ing paragraph that any work shall remain uncompleted
after the expiration of the working days specified in the
contract, together with any additional working days al-
lowed, the amount per day given in the following schedule
will be deducted from the money due or to become due the
Contractor, not as a penalty, but as liquidated damages and
added expense for engineering supervision:

For Amount Amount of Liquidated
of Contract Damages Per Day
$ 25,000 or less $ 30
25,001 to 50,000 50
50,001 to 100,000 75
100,001 to 500,000 100
500,001 to 1,000,000 150
1,000,001 to 2,000,000 200
Over 2,000,00 300

8.7. Abandonment of Work or Default of Contract. If
the Contractor fails to begin the work within the time speci-
fied; or fails to perform the work with sufficient workmen
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and equipment; or has insufficient materials to insure the
completion of the work within the contract time; or shall
perform the work unsuitably; or shall neglect or refuse to
remove materials or perform anew such work as may have
been rejected as being defective or unsuitable; or shall dis-
continue the prosecution of the work without authority; or
shall become insolvent or be declared bankrupt; or shall
commit any act of bankruptey or insolvency; or shall make
an unauthorized assignment for the benefit of any creditor;
or from any other cause whatsoever shall not carry on the
work in an acceptable manner, the Engineer may give notice
in writing to the Contractor and his Surety of such delay,
neglect, or default, specifying the same. If the Contractor
within a period of 10 days after such notice shall not pro-
ceed in accordance therewith, then the party of the first
part shall, upon written certificate from the Engineer of
the fact of such delay, neglect, or default and the Con-
tractor’s failure to comply with such notice, have full power
and authority, without violating the contract, to take the
prosecution of the work out of the hands of the Contractor
and to appropriate or use any or all materials and equip-
ment on the ground as may be suitable and acceptable, and
enter into an agreement for the completion of the contract
according to the terms and provisions thereof or use such
other methods as in his opinion may be required for the
completion of the contract in an acceptable manner. All
costs and charges incurred by the party of the first part,
together with the costs of completing the work under con-
tract, shall be deducted from any money due, or which may
become due, the Contractor. In case the cost so incurred by
the party of the first part shall be less than the amount
which would have been payable under the contract if it
had been completed by the Contractor, the Contractor will
be entitled to receive the difference. In case such cost shall
exceed the amount which would have been payable under
the contract, then the Contractor and the Surety shall be
liable and shall pay to the party of the first part the amount
of such excess.

ITEM 9
MEASUREMENT AND PAYMENT

9.1. Measurement of Quantities. All work completed un-
der the contract will be measured by the Engineer accord-
ing to United States Standard Measures unless otherwise
specified. All longitudinal measurements for surface area
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will be made along the actual surface of the roadway and
not horizontally, and no deduction will be made for struc-
tures in the roadway having an area of 9 square feet or less.
For all transverse measurements for areas of base courses,
surface courses, and pavements, the dimensions to be used
in calculating the pay areas will be the neat dimensions and
shall not exceed those shown on plans or ordered in writing
by the Engineer. All materials which are specified for meas-
urement by the cubic yard in vehicles shall be hauled in
approved vehicles and measured therein at the point of de-
livery on the roadway. Vehicles for this purpose may be of
any type or size satisfactory to the Engineer provided that
the body is of such type that the actual contents may be
readily and accurately determined. Each approved vehicle
shall bear an identification mark indicating specific approval
by the Engineer and also a permanent, plainly legible num-
ber. The inspector may reject all loads not hauled in such
approved vehicles.

In those items which provide for payment by “Plan Quanti-
ty”, the measurement of such quantities shall represent an
accurate calculation, made by the methods described in the
governing specification, and may or may not represent the
exact quantity of material moved or handled during the
execution of the contract.

9.2. Scope of Payment. The Contractor shall accept the
compensation, as provided in the contract, in full payment
for furnishing all materials, supplies, labor, tools and equip-
ment necessary to complete the work under the contract;
for any loss or damage which may arise from the nature
of the work, from the action of the elements, or from any
unforeseen difficulties which may be encountered during the
prosecution of the work, until the final acceptance by the
Engineer, except where there is conclusive evidence that
such damage is due to inadequate design and not to improper
prosecution of the work; for all risks of every description
connected with the prosecution of the work; for all expenses
and damages which might accrue to the Contractor by rea-
son of delay in the initiation and prosecution of the work
for any cause whatsoever; for any infringement of patent,
trademark, or copyright; and for completing the work ac-
cording to the plans and specifications. The payment of any
current or partial estimate shall in no way affect the ob-
ligation of the Contractor at his own cost to repair or renew
any defective parts of the construction or to replace any
defective materials used in the construction and to be re-
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sponsible for all damages due to such defects if such defects
or damages are discovered on or before the final inspection
and acceptance of the work.

9.3. Payment and Compensation for Altered Quantities.
When alterations in plans or quantities of work not requir-
ing supplemental agreements, as hereinbefore provided for,
are ordered and performed, the Contractor shall accept pay-
ment in full at the contract unit prices for actual quantities
of work performed and materials furnished, and no allow-
ance will be made for anticipated profits.

9.4. Payment for Extra Work. Extra work ordered, per-
formed, and accepted will be paid for according to the terms
of “Supplemental Agreements” or on the “Force Account”
basis.

9.5. Force Account. When extra work is ordered to be
performed on the “Force Account” basis, payment for same
will be made as follows:

For all labor and foremen the Contractor will receive the
rate of wage, to be agreed upon in writing before beginning
such work, for each hour that said labor and foremen are
actually engaged in such work, to which shall be added an
amount equal to 15 percent of the sum thereof as compensa-
tion. No charge will be made by the Contractor for organiza-
tion or overhead expenses except for actual cost of premiums
on public liability and workmen’s compensation insurance,
old age benefit social security, unemployment insurance taxes,
and Contractor’s bonds. No charge for superintendence will
be made unless considered necessary and ordered by the
Engineer.

The Contractor will receive the actual cost, including
freight charges, of the materials used on such work to
which cost will be added a sum equal to 15 percent thereof
as compensation. In case material invoices indicate a discount
may be taken, the actual cost will be the invoice price minus
the discount.

For machinery, trucks, power tools, or other similar equip-
ment which may be considered necessary or desirable to
use, the Engineer will allow the Contractor a reasonable
rental price, as agreed upon in writing before such work is
begun, for each hour that said tools or equipment are in use
on the work, which price will include the cost of fuel, lubri-
cants, and repairs without any additional compensation
percentage being added.
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The compensation, as herein provided for, shall be re-
ceived by the Contractor as payment in full for extra work
done on the “Force Account” basis and will include use of
small tools, overhead expense, and profit. The Contractor’s
representative and the inspector shall compare records of
extra work done on the “Force Account” basis at the end
of each day. Copies of these records will be made upon suit-
able forms provided for this purpose by the Department
inspector and signed by both the inspector and the Con-
tractor’s representative, one copy being forwarded to the
Engineer and one to the Contractor. All claims for “Extra
Work” performed on the “Force Account” basis shall be
submitted to the Engineer by the Contractor upon certified
statements to which shall be attached certified copies of in-
voices covering the cost of, and the freight charges on, all
materials used in such work, and such statements shall be
filed not later than the tenth day of the month following
that in which the work was actually performed.

9.6. Partial Payments. The Engineer once each month
will make an approximate estimate in writing of the ma-
terials in place and the amount of work performed and the
value thereof at the contract unit prices. In addition to the
above and upon presentation of certified copies of invoices
and freight bills, an estimate shall be made and included for
75 percent of the cost of acceptable reinforcing steel, struc-
tural steel, precast concrete members, stone, gravel, sand,
or any other non-perishable materials delivered on the work
or in acceptable storage places and which have not been
used in the work prior to such estimate. For precast con-
crete products which may be completely fabricated or con-
structed by the Contractor for which invoices or freight bills
are not pertinent, and which have been stored in acceptable
storage places, and which have not been used in the work,
an estimate will be made and included for 60 percent of the
unit price bid for the specified products. From the total of
the amounts so ascertained will be deducted 5 percent to be
retained until after the completion of the entire work to
the satisfaction of the Engineer, and the remaining 95 per-
cent of the amount so ascertained will be paid to the Con-
tractor less such amounts as may be required by the contract
to be retained.

No estimate other than a final estimate will be made
where the value of the work performed since the last pre-
ceding estimate is less than $1,000.00.

9.7. Acceptance and Final Payment. When the work pro-
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vided for in the contract shall have been completed by the
Contractor, and all parts of the work have been approved
and accepted by the Engineer, a final estimate showing the
amount of the work and the amount due the Contractor
under the contract will be prepared by the Engineer. The
amount of the final estimate, less any sums previously paid
under the contract will be paid to the Contractor.
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PART II, CONSTRUCTION DETAILS

DIVISION 1
EARTHWORK

ITEM 100
PREPARING RIGHT OF WAY

100.1. Description. This item shall consist of prepar-
ing the right of way for construction operations by the re-
moval and disposal of all obstructions from the right of
way and from designated easements, where removal of such
obstructions is not otherwise provided for in the plans and
specifications.

Such obstructions shall be considered to include remains
of houses not completely removed by others, foundations,
floor slabs, concrete, brick, lumber, plaster, cisterns, water
wells, septic tanks, basements, abandoned utility pipes or
conduits, underground service station tanks, equipment or
other foundations, fences, retaining walls, outhouses, shacks,
and all other debris.

This item shall also include the removal of trees, stumps,
bushes, shrubs, curb and gutter, driveways, paved parking
areas, miscellaneous stone, brick, concrete, sidewalks, drain-
age structures, manholes, inlets, abandoned railroad tracks,
scrap iron, all rubbish and debris whether above or below
ground except live utility facilities.

It is the intent of this specification to provide for the
removal and disposal of all obstructions and objectional
materials not specifically provided for elsewhere by the
plans and specifications.

100.2. Construction Methods. The entire right of way
for this project and such additional areas, including public
or corporate areas, including public or corporate lands, as
made available for construction of this project shall be
cleared of all structures, obstructions and vegetation, as
defined above, except trees or shrubs specifically designated
by the Engineer for preservation. Trees and shrubs desig-
nated for preservation shall be carefully trimmed as di-
rected and shall be protected from scarring, barking, or
other injuries during construction operations. Exposed ends
of pruned limbs shall be treated with an approved asphaltic
material.
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Culverts, storm sewers, manholes and inlets shall be re-
moved in proper sequence for maintenance of traffic and
drainage. Unless otherwise indicated on plans all founda-
tions and underground obstructions shall be removed to the
following depths:

1. In areas to receive embankment, 2 feet below natural
ground.

2. In areas to be excavated, 2 feet below the lower ele-
vation of the excavation.

3. All other areas, 1 foot below natural ground.

Trees, stumps, brush, roots, vegetation, logs, rubbish and
other objectional matter shall be removed in accordance
with the Item, “Clearing and Grubbing”.

All basement walls and floors, cisterns, septic tanks and
storage tanks within the limits of the right of way shall be
removed and the resulting holes backfilled with approved
material as directed by the Engineer.

Holes remaining after removal of all obstructions, ob-
jectional material, trees, stumps, etc. shall be backfilled and
tamped as directed by Engineer. The Contractor shall com-
plete the operation of preparing right of way by blading,
bulldozing, or by other approved methods, so that the pre-
pared right of way shall be free of holes, ditches and other
abrupt changes in elevations and irregularities of contour.

The remaining ends of all abandoned storm sewers, cul-
verts, sanitary sewers, conduits, and water or gas pipes over
3 inches in diameter, shall be plugged with an adequate
quantity of concrete to form a tight closure when backfill-
ing is required.

Abandoned water wells shall be removed to the grade
indicated on the plans or as directed by the Engineer.

All materials and debris removed shall become the prop-
erty of the Contractor and shall be removed from the right
of way, except gravel, brick, stone, or broken concrete when
permitted by the Engineer may be used in the roadway
embankment.

Materials placed in the embankment shall conform to the
requirements of the governing specifications for “Embank-
ment”.

100.3. Measurement. “Preparing Right of Way” will be
measured by the “Acre” or by the “100-Foot Station” re-
gardless of the width of the established right of way.
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Measurement for payment will be made only on areas
indicated and classified on plans as “Preparing Right of
Way” except that required work on additional areas (such
as additional right of way, additional cut and embankment
areas, etc,) not originally proposed by plans but found
necessary during construction, and which comes within the
purview of “Preparing Right of Way” as established on
plans for the contract shall be measured accordingly.

Areas other than those set forth above will not be meas-
ured for payment.

100.4. Payment. All work performed and measured as
provided under “Measurement” will be paid for at the unit
price bid for “Preparing Right of Way”, which price shall
be full compensation for furnishing all labor, equipment,
tools, supplies and incidentals necessary to complete the
work.

All work performed in areas not so designated on plans
as “Preparing Right of Way”, except “additional areas” as
defined under “Measurement” or specifically covered other-
wise, will not be paid for directly but shall be considered
as subsidiary work pertaining to the various bid items.

ITEM 102
CLEARING AND GRUBBING

102.1. Description. “Clearing and Grubbing” shall con-
sist of the removal and disposal of trees, stumps, brush,
roots, vegetation, logs, rubbish and other objectionable mat-
ter.

102.2. Construction Methods. The entire right of way
shall be cleared of all trees, stumps, brush, logs and rub-
bish, except such trees and brush as may be designated
by the Engineer for preservation. Trees and brush designated
to be left in place shall be carefully trimmed as directed and
shall be protected from scarring, barking or other injuries
during construction operations. Pruned limbs shall be treat-
ed by painting the exposed ends with an approved asphaltic
material.

Areas required for embankment construction; for road-
way, channel and structural excavation; and for borrow
sites and material sources shall be cleared and grubbed.
On areas required for roadway, channel, or structural ex-
cavation, all stumps, roots, etc., (except for designated trees
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and brush) shall be removed to a depth of at least 2 feet
below the lower elevation of the excavation. On areas re-
quired for embankment construction, all stumps, roots, etc.,
(except for designated trees and brush) shall be removed
to a depth of at least 2 feet below the existing ground
surface. All holes remaining after clearing and grubbing
shall be backfilled and tamped as directed by the Engineer
and the entire area bladed to prevent ponding of water and
to provide drainage, except in areas to be immediately ex-
cavated the Engineer may direct that the holes not be back-
filled. When permitted by the plans, trees and stumps may
be cut off as close to natural ground as practicable on
areas which are to be covered by at least three feet of em-
bankment. On areas required for borrow sites and material
sources, stumps, roots, ete.,, (except for designated trees
and brush) shall be removed to the complete extent neces-
sary to prevent such objectionable matter becoming mixed
with the material to be used in construction.

All cleared and grubbed material shall be disposed of in
a manner satisfactory to the Engineer. Unless otherwise
provided, all merchantable timber removed as above required
shall become the property of the contractor.

102.3. Measurement. “Clearing and Grubbing” will be
measured by the “Acre” or by the “100-Foot Station” re-
gardless of the width of the established right of way.

Measurement for payment will be made only on areas
indicated and classified on plans as “Clearing and Grubbing”,
except that required work on additional areas (such as ad-
ditional right of way, additional borrow and material sources,
additional cut and embankment areas, etc.,) not originally
proposed by plans but found necessary during construction,
and which comes within the purview of “Clearing and Grub-
bing” as established on plans for the contract shall be
measured accordingly.

Areas other than those set forth above will not be meas-
ured for payment.

102.4. Payment. All work performed and measured as
provided under “Measurement” will be paid for at the unit
price bid for “Clearing and Grubbing”, which price shall
be full compensation for furnishing all labor, equipment,
tools, supplies and incidentals necessary to complete the
work.

All work performed in clearing and grubbing areas not
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so designated on plans, except “additional areas” as de-
fined under “measurement”, will not be paid for directly
but shall be considered as subsidiary work pertaining to the
various bid items.

ITEM 104
REMOVING OLD CONCRETE

104.1. Description. “Removing Old Concrete” shall con-
sist of breaking up, removing, and satisfactorily storing or
disposing of old concrete existing at locations shown on
plans.

104.2. Construction Metheds. Existing concrete to be sal-
vaged consisting of pavement (with or without bituminous
top ), floors, porches, patios, riprap, median strips, founda-
tions, sidewalks, driveways, combined curb and gutter, or
curb shall be broken up into pieces not greater than 18
inches in any dimension by air-driven machinery or other
suitable means. The use of explosives for breaking up old
concrete to be removed will not be permitted except when
authorized in writing by the Engineer, and when so author-
ized, adequate precautions shall be taken to prevent damage
to adjacent property. Reinforcing steel shall be cut as neces-
sary for satisfactory salvage or disposal.

Where only a portion of the existing concrete is to be
removed, special care shall be exercised to avoid damage
to that portion of the concrete to remain in place. The exist-
ing concrete shall be cut to the neat lines shown on plans
or established by the Engineer, and any existing concrete
beyond the neat lines so established which is damaged or
destroyed by these operations shall be replaced at the Con-
tractor’s entire expense.

When indicated on the plans old concrete which is re-
moved shall be loaded, hauled and neatly stored at desig-
nated sites, or otherwise used as directed. Portions of ex-
isting concrete not specified for salvage shall be disposed
of by the Contractor at locations to be obtained by him,
and the provision that the concrete be broken into pieces
not greater than 18 inches in any dimension shall not apply.

Work performed under this item shall be inaugurated
at such time, and prosecuted in such manner as to cause
a minimum of inconvenience to traffic or to the owners of
adjacent property.

104.3. Measurement. Existing concrete pavement, floors,
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porches, patios, riprap, median strips, foundations, concrete
sidewalks, and concrete dirveways, removed as prescribed
above, will be measured by the square yard in its original
position, regardless of its thickness or the depth of cover-
ing, or by the cubic yard based on calculated volume.

Existing combined concrete curb and gutter and concrete
curb, removed as prescribed above, will be measured by the
linear foot in its original position, regardless of the dimen-
sions of same.

104.4. Payment. The work performed as prescribed by
this item, measured as provided under “Measurement” will
be paid for at the unit price bid for “Removing Old Con-
crete” (of the type specified), which price shall be full com-
pensation for breaking up the concrete, cutting reinforcing
steel when required, loading, hauling, unloading, and satis-
factorily storing or disposing of the material, and for all
labor, tools, equipment, manipulation and incidentals neces-
sary to complete the work.

ITEM 110
ROADWAY EXCAVATION

110.1. Description. ‘“Roadway Excavation” shall consist
of the required excavation within the limits of the roadway
(except excavation otherwise designated as channel exca-
vation, structural excavation, etc.); the removal and proper
utilization or disposal of all excavated materials; and the
constructing, shaping, and finishing of all earthwork on the
entire length of roadway and approaches to same in con-
formity with the required lines, grades, and typical cross
sections and in accordance with specification requirements
herein outlined. Compaction of embankments shall conform
either to the method of “Ordinary Compaction” or the
“Density Control” method as outlined in the Item, “Em-
bankment”. The method used shall be as shown on the plans.

110.2. Classification. All authorized roadway excavation
will either be unclassified or classified as indicated on the
plans.

(1) “Unclassified Road Excavation”. If no classifica-
tion is indicated on the plans, “Unclassified Road Excava-
tion” shall include all materials encountered regardless of
their nature or the manner in which they are removed.
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If classification is made, one or more of the following
classes shall be employed.

(2) “Rock Road Excavation” or “Common Road Excava-
tion”.

(a) “Rock Road Excavation” will include all masses
which cannot be removed without blasting and all detached
rock or boulders measuring more than % cubic yard each in
volume. In areas where blasting is not permitted, materials
of rock character which require use of mechanically operated
drills for removal will be classified as “Rock Road Excava-
tion”.

(b) “Common Road Excavation” will include all other
materials encountered regardless of their nature.

When, in the Contractor’s opinion, classified materials en-
countered are other than as shown on the plans, the Engineer
shall be notified prior to removal of any such materials in
order to permit reclassification and measurement.

Objections on the part of the Contractor to the Engineer’s
classification of roadway excavation shall be filed in writing
with the Engineer within 15 calendar days of receipt of the
partial estimate which includes the particular objectionable
classification. Failure on the part of the Contractor to file
such objections as outlined above will be construed as his
concurrence with the classifications made.

110.3. Construction Methods. All roadway excavation and
corresponding embankment construction shall be performed
as specified herein and in the Item, “Embankment”, and the
completed roadway shall conform to the established align-
ment, grades and cross sections.

All suitable excavated materials shall be utilized, insofar
as practicable, in constructing the required roadway sections
or in uniformly widening embankments, flattening slopes,
ete., as directed by the Engineer. Unsuitable roadway exca-
vation and roadway excavation in excess of that needed for
construction shall be known as “Waste” and shall become the
property of the Contractor to be disposed by him outside the
limits of the right of way.

“Waste” will not be permitted unless specifically indicated
on plans or required by written order of the Engineer.

Payment will not be allowed for excavation of any material
which is used for purposes other than those designated except
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ag provided in the governing specifications under Item 4,
“Scope of Work”.

During construction the roadbed and ditches shall be main-
tained in such condition as to insure proper drainage at all
times, and ditches and channels shall be so constructed and
maintained as to avoid damage to the roadway section,

Unless otherwise indicated on plans, excavation in solid
rock shall extend 6 inches below the required subgrade ele-
vation for the entire roadbed width, and shall be backfilled
with suitable selected materials as indicated on plans or as
instructed by the Engineer. All slopes except in solid rock
or other material, which in the judgment of the Engineer
require variation, shall be accurately shaped, and care shall
be taken that mno material is loosened below the required
slopes. All breakage and slides shall be removed and disposed
of as directed.

110.4 Selection of Materials, Where shown on plans,
selected materials shall be utilized to improve the roadbed,
in which case the work shall be performed in such manner
and sequence that suitable materials may be selected, removed
separately, and deposited in the roadway within limits and
at elevations required.

110.5. Measurement. All roadway excavation will be
measured in its original position and the volume computed
in cubic yards by the method of average end areas. Measure-
ments will include all authorized excavation below grades
and slides or overbreakage, which, in the opinion of the En-
gineer, are not attributed to the Contractor’s carelessness,
except that all overbreakage in solid rock shall be within 1
foot outside neat lines of the typical cross section shown on
plans, or as set by the Engineer, and shall not exceed in any
100-foot station, 10 percent of the actual quantity of rock
required for the same station.

116.6 Payment. All work performed as required herein
and in the Item, “Embankment” and measured as provided
under “Measurement” will be paid for at the unit price bid
under one of the following methods:

(1) Where the “Ordinary Compaction” method of com-
paction is required, payment will be made for “Unclassified
Road Excavation (Ordinary Compaction)”, “Rock Road Ex-
cavation (Ordinary Compaction)”, or “Common Road Exca-
vation (Ordinary Compaction)?”,
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(2) Where the “Density Control” method of compaction
is required, payment will be made for “Unclassified Road
Excavation (Density Control)”, “Rock Road Excavation
(Density Control)”, or “Common Road Excavation (Density
Control) ”.

The prices bid shall each be full compensation for furnish-
ing all materials, tools, equipment and incidentals necessary
to complete the work. Payment for unauthorized work will
not be made.

All work required for disposing of waste, including haul,
will not be paid for directly but shall be considered as sub-
sidiary work pertaining to the various contract items, and
such costs shall be included in the unit prices bid for these
items.

All hauling of materials (excluding waste) will be meas-
ured and paid for in accordance with the provisions govern-
ing the Item, “Overhaul”.

ITEM 120
CHANNEL EXCAVATION

120.1. Description. “Channel Excavation” shall consist of
required excavation for all channels, both on and outside the
limits of the highway; the removal and proper utilization or
disposal of all excavated materials; and constructing, shap-
ing, and finishing of all earthwork involved in conformity
with the required lines, grades, and typical cross sections
and in accordance with specification requirements herein out-
lined. Compaction of embankments shall conform either to
the method of “Ordinary Compaction” or to the “Density
Control” method as outlined in the Item, “Embankment”.
The method used shall be as shown on the plans.

120.2. Classification. All authorized channel excavation
will either be unclassified or classified as indicated on the
plans.

(1) “Unclassified Channel Excavation”. If no classifica-
tion is indicated on the plans, “Unclassified Channel Exca-
vation” shall include all materials encountered regardless of
their nature or the manner in which they are removed.

If classification is made by the Engineer one or more of
the following classes shall be employed:
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(2) “Rock Channel Exeavation” or “Common Channel
Excavation™.

(a) “Rock Channel Excavation” will include all masses
which cannot be removed without blasting and all detached
rock or boulders measuring more than % cubic yard each in
volume. In areas where blasting is not permitted, materials
of rock character which require use of mechanically operated
drills for removal will be classified as “Rock Channel Ex-
cavation”.

(b)Y “Common Channel Excavation” will include all other
materials encountered regardless of their mature.

When, in the Contractor’s opinion, classified materials en-
countered are other than as shown on the plans, the Engineer
shall be notified prior to removal of any such material in
order to permit reclassification and measurement.

Objections on the part of the Contractor to the Engineer’s
classification of channel excavation shall be filed in writing
with the Engineer within 15 calendar days of receipt of the
partial estimate which includes the particular objectionable
classification, Failure on the part of the Contractor to file
such objections as outlined above will be construed as his
concurrence with the classifications made.

120.3. Construction Methods. All suitable materials re-
moved from the excavation shall be used, insofar as prae-
ticable, in the formation of embankments as required by the
Item, “Embankment”, or shall be otherwise utilized or satis-
factorily disposed of as indicated on plans, or as directed,
and completed work shall conform to the established align-
ment, grades and cross sections. During construction, the
channel shall be kept drained, insofar as practicable, and
the work shall be prosecuted in a neat workmanlike manner.

Unsuitable channel excavation in excess of that needed
for construction shall be known as “Waste” and shall become
the property of the Contractor to be disposed of by him out-
side the limits of the right of way.

Payment will not be allowed for excavation of any material
which is used for purposes other than those designated, ex~
cept as provided in the governing specifications under Item
4, “Scope of Work.”

120.4 Selection of Materials, Where shown on plans,
selected materials shall be utilized in the formation of em-
bankment or to improve the roadbed, in which case the work
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shall be performed in such manner and sequence that suitable
materials may be selected, removed separately, and deposited
in the roadway within limits and at elevations required.

120.5. Measurement. All channel excavation will be
measured in its original position and the volume computed
in cubic yards by the method of average end areas.

120.6. Payment. All work performed as required herein
and in the Item, “Embankment” and measured as provided
under “Measurement” will be paid for at the unit price bid
under one of the following methods:

(1) Where the “Ordinary Compaction” method is re-
quired, payment will be made for “Unclassified Channel Ex-
cavation (Ordinary Compaction)”, “Rock Channel Excava-
tion (Ordinary Compaction)” or “Common Channel Excava-
tion (Ordinary Compaction)”.

(2) Where the “Density Control” method of compaction
is required, payment will be made for “Unclassified Channel
Excavation (Density Control)”, “Rock Channel Excavation
(Density Control)” or “Common Channel Excavation (Densi-
ty Control)”.

The prices bid shall each be full compensation for furnish-
ing all labor, materials, tools, equipment and incidentals
necessary to complete the work. Payment for unauthorized
work will not be made.

All work required for disposing of waste, including haul,
will not be paid for directly but shall be considered as sub-
sidiary work pertaining to the various contract items, and
such costs shall be included in the unit prices bid for these
items.

All hauling of materials (excluding waste) will be meas-
ured and paid for in accordance with the provisions govern-
ing the Item, “Overhaul”.

ITEM 130
BORROW

130.1. Description. “Borrow” shall consist of required

excavation, removal, and proper utilization of materials
obtained from designated or approved sources. Compaction
of embankments constructed from borrow as provided herein
shall conform either to the method of “Ordinary Compac-
tion” or the “Density Control” method as outlined in the
Item, “Embankment”.
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Borrow will be resorted to only when shown on plans or
directed by the Engineer and then only from designated or
approved sources. :

130.2. Classification. All authorized borrow will either
be unclassified or classified as indicated on the plans.

(1) “Unclassified Borrow”. If mno clagsification is indi-
cated on the plans, “Unclassified Borrow” shall include all
materials encountered regardless of their nature or the man-
ner in which they are removed.

If classification is made, one or more of the following
clagses shall be employed:

(2) *“Rock Borrow” or “Common Borrow”.

(a) “Rock Borrow” will include all masses which cannot
be removed without blasting and all detached rock or boulders
measuring more than % cubic yard each in volume. In areas
where blasting is not permitted, materials of rock character
which require use of mechanically operated drills for re-
moval will be classified as “Rock Borrow”.

(b) “Common Borrow” will include all other materials
encountered regardless of their nature.

When, in the Contractor’s opinion, classified materials en-
countered are other than as shown on the plans, the Engi-
neer shall be notified prior to removal of any such materials
in order to permit reclassification and measurement.

Objections on the part of the Contractor to the Engineer’s
classification of borrow shall be filed in writing with the
Engineer within 15 calendar days of receipt of the partial
estimate which includes the particular objectionable classi-
fication. Failure on the part of the Contractor to file such
objections as outlined above will be construed as his concur-
rence with the classifications made.

130.3. Construction Methods. All suitable materials re-
moved from the excavation shall be used, insofar as prac-
ticable, in the formation of embankments as required by the
governing Item for “Embankment”, or shall otherwise be
utilized as indicated on plans or as directed, and the com-
pleted work shall conform to the established alignment,
grades and cross section. During construction, the borrow
sources shall be kept drained, insofar as practicable, and the
work shall be prosecuted in a neat and workmanlike manner.

Payment will not be allowed for excavation of any ma-
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terial which is used for purposes other than those designated,
except as provided in the governing specifications under
Item 4, “Scope of Work”.

Site of the borrow operation shall be left in a suitable and
sightly condition, such as to provide proper drainage where
practical and to permit accurate measurement. Where indi-
cated on plans, the sides and/or ends of borrow pits shall be
sloped to the dimensions indicated by the plans.

The Engineer shall be notified sufficiently in advance of
opening any designated borrow source to permit necessary
testing, staking, and measurement.

130.4. Selection of Materials. Where shown on plans,
selected materials shall be utilized in the formation of em-
bankment or to improve the roadbed, in which case the work
shall be performed in such manner and sequence that suita-
" ble materials may be selected, removed separately, and de-
posited in the roadway within limits and at elevations re-
quired. Where required, acceptable borrow material when
tested by standard laboratory methods shall meet the re-
quirements indicated on the plans.

130.5. Measurement. Borrow will be measured in its
original position and the volume computed in cubic yards by
the method of average end areas.

130.6. Payment. All work performed as required herein
and in the Item, “Embankment” and measured as provided
under “Measurement” will be paid for at the unit price bid
under one of the following methods:

(1) Where the “Ordinary Compaction” method is re-
quired, payment will be made for “Unclassified Borrow (Or-
dinary Compaction)”, “Rock Borrow (Ordinary Compaction)”
or “Common Borrow (Ordinary Compaction)”.

(2) Where the “Density Control” method of compaction
is required, payment will be made for “Unclassified Borrow
(Density Control)”, “Rock Borrow (Density Control)” or
“Common Borrow (Density Control)”.

The prices bid shall each be full compensation for furnish-
ing all labor, for all royalty, materials, tools, equipment and
incidentals necessary to complete the work. Payment for
unauthorized work will not be made.

Payment will not be allowed the Contractor for any ma-
terials excavated prior to staking out and cross sectioning
the borrow sources by the Engineer.
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All hauling of materials will be measured and paid for in
accordance with the provisions governing the Item, “Over-
haul”.

ITEM 132
EMBANKMENT

132.1. Description. This item shall govern the placement
and compaction of all materials obtained from roadway,
borrow, channel and structural excavation for utilization in
the construction of roadway embankments, levees, and dykes.

132.2. Construction Methods.

(1) General. Prior to placing any embankment, all
“Preparing Right of Way” and/or “Clearing and Grubbing”
operations shall have been completed on the excavation
sources and areas over which the embankment is to be
placed. Stump holes or other small excavations in the limits
of the embankments shall be backfilled with suitable material
and thoroughly tamped by approved methods before com-
mencing embankment construction. The surface of the
ground, including plowed loosened ground, or surface
roughened by small washes or otherwise, shall be restored to
approximately its original slope by blading or other methods
and, where indicated on plans or required by the Engineer,
the ground surface thus prepared shall be compacted by
sprinkling and rolling.

Unless otherwise indicated on plans the surface of the
ground of all unpaved areas other than rock which are to
receive embankment shall be loosened by scarifying or plow-
ing to a depth of not less than 4 inches. The loosened mate-
rial shall be recompacted with the new embankment as here-
inafter specified.

Where indicated on plans or directed by the Engineer, the
surface of hillsides to receive embankment shall be loosened
by scarifying or plowing to a depth of not less than 4 inches,
or cut into steps before embankment materials are placed.
The embankment shall then be placed in layers, as herein-
after specified, beginning at the low side in part width layers
and increasing the widths as the embankment is raised. The
material which has been loosened shall be recompacted
simultaneously with the embankment material placed at the
same elevation.

Where embankments are to be placed adjacent to or over
existing roadbeds, the roadbed slopes shall be plowed or
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scarified to a depth of not less than 6 inches and the em-
bankment built up in successive layers, as hereinafter speci-
fied, to the level of the old roadbed before its height is in-
creased. Then, if directed, the top of the old roadbed shall be
scarified and recompacted with the next layer of the new
embankment. The total depth of the scarified and added ma-
terial shall not exceed the permissible depth of layer.

Trees, stumps, roots, vegetation, or other unsuitable ma-
terials shall not be placed in embankment.

Except as otherwise required by the plans, all embank-
ment shall be constructed in layers approximately parallel
to the finished grade of the roadbed and unless otherwise
specified each layer shall be so constructed as to provide a
uniform slope of % inch per foot from the center line of
the roadbed to the outside, except that on superelevated
curves each layer shall be constructed to conform to the
superelevation required by the governing standard.

Embankments shall be constructed to the grade established
by the Engineer and completed embankments shall cor-
respond to the general shape of the typical sections shown
on the plans and each section of the embankment shall cor-
respond to the detailed section or slopes established by the
Engineer. After completion of the roadway, it shall be con-
tinuously maintained to its finished section and grade wuntil
the project is accepted.

(2) Earth Embankments. Earth embankments shall be
defined as those composed principally of material other than
rock, and shall be constructed of accepted material from
approved sources.

Except as otherwise specified, earth embankments shall
be constructed in successive layers for the full width of the
individual roadway cross section and in such lengths as are
best suited to the sprinkling and compaction methods
utilized.

Layers of embankment may be formed by utilizing equip-
ment which will spread the material as it is dumped, or they
may be formed by being spread by blading or other accept-
able methods from piles or windrows dumped from exca-
vating or hauling equipment in such amounts that material is
evenly distributed.

Minor quantities of rock encountered in constructing earth
embankment shall be incorporated in the specified embank-
ment layers, or may be placed in accordance with the re-
quirements for the construction of rock embankments in the
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deeper fills within the limits of haul shown on the plans, pro-
vided such placement of rock is not immediately adjacent to
structures. Also, rock may be placed in the portions of em-
bankments outside the limits of the completed roadbed width
where the size of the rock prohibits their incorporation in
the normal embankment layers.

Each layer of embankment shall be uniform as to material,
density and moisture content before beginning compaction.
Where layers of unlike materials abut each other, each layer
shall be featheredged for at least 100 feet or the material
shall be so mixed as to prevent abrupt changes in the soil.
No material placed in the embankment by dumping in a
pile or wndrow shall be incorporated in a layer in that
position, but all such piles or windrows shall be moved by
blading or similar methods. Clods or lumps of material shall
be broken and the embankment material mixed by blading,
harrowing, disking or similar methods to the end that a
uniform material of uniform density is secured in each
layer. Water required for sprinkling to bring the material
to the moisture content necessary for maximum compaction
shall be evenly applied and it shall be the responsibility of
the Contractor to secure a uniform moisture content through-
out the layer by such methods as may be necessary. In order
to facilitate uniform wetting of the embankment material, the
Contractor may apply water at the material source if the
sequence and methods used are such as not to cause an undue
waste of water. Such procedure shall be subject to the ap-
proval of the Engineer.

All earth cuts, full width or part width cuts in side hill,
which are not required to be excavated below subgrade ele-
vation for base and backfilled, shall be scarified to a uniform
depth of at least 6 inches below grade, and the material shall
be mixed and reshaped by blading and then sprinkled and
rolled in accordance with the requirements outlined above
for earth embankments and to the same density as that re-
quired for the adjacent embankment.

Compaction of embankments shall be obtained by the
method hereinafter described as “Ordinary Compaction”, or
the method hereinafter described as the “Density Control”
method.

Ordinary Compaction.

When the “Ordinary Compaction” method is specified, the
following provisions shall govern: Each layer shall not exceed
8 inches of loose depth, and shall be compacted until there

48



132.2

is no evidence of further compaction, in accordance with pro-
visions governing the Item or Items of “Rolling”. Prior to
and in conjunction with the rolling operation, each layer
shall be brought to the moisture content ordered by the
Engineer, and shall be kept leveled with suitable equipment
to insure uniform compaction over the entire layer.

Density Control.

When the “Density Control” method of compaction is
specified, each layer shall be compacted to the required
density by any method, type, and size of equipment which
will give the required compaction. The depth of layers, prior
to compaction, shall depend upon the type of sprinkling and
compacting equipment used. Prior to and in conjunction with
the rolling operation, each layer shall be brought to the
moisture content necessary to obtain the required density and
shall be kept leveled with suitable equipment to insure uni-
form compaction over the entire layer.

For each layer of earth embankment and select material, it
is the intent of this specification to provide the density as
required herein, unless otherwise shown on the plans. Swell-
ing soils (soils with plasticity index of 20 or more) shall
be sprinkled as required and compacted to the extent neces-
sary to provide not less than 98 percent nor more than 102
percent of the density as determined in accordance with
Test Method Tex-114-E. Non-swelling soils (soils with plas-
ticity index less than 20) shall be sprinkled as required and
compacted to the extent necessary to provide not less than
100 percent of the density as determined in accordance with
Test Method Tex-114-E. Field density determinations will
be made in accordance with approved methods.

After each layer of earth embankment or select material
is complete, tests as necessary will be made by the Engi-
neer. If the material fails to meet the density specified, the
course shall be reworked as necessary to obtain the specified
compaction, and the compaction method shall be altered on
subsequent work to obtain specified density. Such procedure
shall be determined by, and subject to, the approval of the
Engineer.

When provided by the plans, the Engineer may order proof
rolling to test the uniformity of compaction of the embank-
ment layers. All irregularities, depressions, weak or soft
spots which develop shall be corrected immediately by the
Contractor.

Should the subgrade, due to any reason or cause, lose the
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required stability, density, or finish before the pavement
structure is placed, it shall be recompacted and refinished at
the sole expense of the Contractor. Excessive loss of moisture
in the subgrade shall be prevented by sprinkling, sealing, or
covering with a subsequent layer or granular material. Ex-
cessive loss of moisture shall be construed to exist when the
subgrade soil moisture content is more than 4 percent below
the optimum for compaction ratio density.

(3) Rock Embankments. Rock embankments shall be de-
fined as those composed principally of rock, and shall be
constructed of accepted material from approved sources.

Except as otherwise specified, rock embankments, normally
shall be constructed in successive layers for the full width
of the individual roadway cross section and of 18 inches or
less in depth. When, in the opinion of the Engineer, the rock
sizes necessitate a greater depth of layer and the height of
fill will permit, the layer depth may be increased as neces-
sary, but in no case shall the depth of layer exceed 2% feet.
Each layer shall be constructed by starting at one end and
dumping the rock on top of the layer being constructed then
pushing the material ahead with an approved “Bulldozer” in
such manner that the larger rock will be placed on the ground
or preceding embankment layer and the interstices between
the larger stones will be filled with small stones and spalls
by this operation and from the placing of succeeding loads
of material.

The maximum dimension of any rock used in embankment
shall be less than the depth of the embankment layer, and
in no case shall any rock over 2 feet in its greatest dimension
be placed in the embankment. All oversized rock which is
otherwise suitable for construction shall be broken to the
required dimension and utilized in embankment construction
where proposed by plans, except that when preferred by
the Contractor and acceptable to the Engineer, such rock
may be placed at other points where the embankment layer
is of greater depth, thus requiring less breakage. Compen-
sation for additional haul involved in such alternate manipu-
lations will not be allowed. Wasting of excavated rock other
than that proposed by plans or ordered by the Engineer,
may be resorted to only upon written permission of the
Engineer, which permission will be granted only uzon agree-
ment between the Contractor and the Engineer as to the point
of disposal within the right of way or upon the presenting by
the Contractor of written permission to place the material
on property outside of the right of way. Where excavated
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rock is to be wasted under the procedure cited above, the
Contractor shall, at his entire expense, replace the rock so
wasted with other suitable materials.

Unless otherwise provided, the upper or final layer of the
embankment shall contain no stones larger than 4 inches
in their greatest dimension, and, insofar as such is available
by selection from the excavation, shall be composed of ma-
terial so graded that the density and uniformity of the sur-
face layer may be secured by the methods and requirements
as set forth for “Ordinary Compaction” or “Density Con-
trol” method.

Exposed oversize material shall be reduced by sledging or
other methods.

When the “Ordinary Compaction” method of compaction is
specified, each embankment layer shall be rolled as directed,
and where the embankment materials require, shall be
sprinkled when and to the extent directed by the Engineer.

When the. “Density Control” method of compaction is spe-
cified, each layer shall be compacted to the required density
as outlined for “Earth Embankment”, except in those layers
where rock will make density testing difficult, the Engineer
may require the layer to be proof rolled to insure proper
compaction.

(4) At Culverts and Bridges. Embankments adjacent to
culverts and bridges which cannot be compacted by use of
the blading and rolling equipment used in compacting the
adjoining sections of embankment shall be compacted in the
manner prescribed under the Item, “Structural Excavation”.

Embankments placed around spill-through type abutments
shall be constructed in 6-inch loose layers of uniform suitable
material placed in such manner as to maintain approximately
the same elevation on each side of the abutment, and all
materials shall be mixed, wetted and compacted as speci-
fied above.

As a general rule embankment material placed adjacent
to any portion of any structure and in the first two layers
above the top of any culvert or similar structure shall be
an earth free of any appreciable amount of gravel or stone
particles more than 4 inches in greatest dimension and of
such gradation as to permit thorough compaction. When, in
the opinion of the Engineer, such material is not readily
available, the use of rock or gravel mixed with earth will be
permitted in which case no particles larger than 12 inches
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in greatest dimension and 6 inches in least dimension may
be used and the percentage of fines shall be sufficient to fill
all voids and insure a uniform and thoroughly compacted
masgs of proper density.

132.3. Selection of Materials. In addition to the require-
ments in the excavation items of the specifications covering
the general selection and utilization of materials to improve
the roadbed, embankments shall be constructed in proper
sequence to receive the select material layers shown on plans,
with such modifications as may be directed by the Engineer.
The layer of embankment immediately preceding the upper
layer of select material shall be constructed to the proper
section and grade within a tolerance of not more than 0.10
foot from the established section and grade when properly
compacted and finished to receive the select material layer.

132.4. Payment. Except as specified below, the work pre-
scribed by this item will not be paid for directly but shall
be considered as subsidiary work pertaining to the several
types and classes of excavation involved.

All sprinkling and rolling performed as required for “Or-
dinary Compaction” will be measured and paid for in ac-
cordance with the provisions governing the Items of “Sprin-
kling” and “Rolling” respectively, When the “Density Con-
trol” method of compaction is specified, required sprinkling
and rolling performed will not be paid for directly but shall
be considered as subsidiary to the several types and classes
of excavation involved, except proof volling as required will
be paid for in aeccordance with the Item, “Rolling (Proof)”.

When specific provisions are made in the plans for direct
payment for blading embankment, all blading performed as
required will be measured and paid for in accordance with
the provisions governing the Item, “Blading”. Measurement
for payment will be made only after the material has been
spread into the specified layers.

When provisions are not made in the plans for separate
payment for blading embankments, such blading as necessary
to satisfactorily complete the embankment in accordance with
the requirements herein specified, will not be paid for directly
but shall be considered as subsidiary work pertaining to the
various items of embankment construction.
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ITEM 140
OVERHAUL

140.1. Description. “Overhaul” shall consist of perform-
ing all operations necessary for moving previously excavated
embankment materials over 600 feet from designated or ap-
proved sources to the required points of disposal.

The “Haul Length” shall be the distance between the cen-
ters of mass of the material in its original and final positions,
measured along the shortest practical haul route.

140.2. Measurement and Computation. Measurement of
all materials for computing “Overhaul” will be made in the
original position by the method of average end areas.

“Overhaul” will be computed by multiplying the number
of cubic yards of material hauled by the “Haul Length”
minus 600 feet, converted to quarter miles and/or fractions
thereof.

The unit of measurement for “Overhaul” will be the “Yard
Quarter”,

Hauling materials 600 feet or less will be considered as
“Free Haul” for which no direct compensation will be made.

140.3. Payment. All work performed and measured as
provided under “Measurement” will be paid for at the unit
price bid for “Overhaul”, which price shall be full compen-
sation for all labor, tools, equipment, and incidentals neces-
sary to complete the work.

ITEM 150
BLADING

150.1. Description. “Blading” shall consist of blading
those portions of the roadway so designated on plans, or as
ordered by the Engineer.

Work performed under this item shall not include blading
or other work specified for payment under other specification
items.

150.2. Equipment. All equipment shall be approved by
the Engineer prior to use and shall be able to efficiently pro-
duce the desired results. Equipment used for blading shall be
a power maintainer and shall be tight and in good operating
condition. The power maintainer shall have dual or four-

53



150.3 to 152.1

wheel drive, shall be equipped with pneumatic tires; shall
have a blade of not less than 12 feet in length, and a wheel
bage of not less than 16 feet. Unless the maintainer is
equipped with a satisfactory scarifier attachment, a scarifier
of approved type shall be provided.

150.3. Construetion Methods. The work shall be per-
formed on the designated portions of the roadway by the
use of the equipment specified, which shall be operated by
competent operators. All areas shall be completed to the see-
tion, line and grade shown on the plans, or established by
the Engineer.

When necessary to loosen materials prior to blading, or at
other points when so directed, the scarifier attachment or
separate scarifier shall be used. When a separate scarifier
is used, it shall be drawn by suitable power equipment of
adequate tractive effort. Around and adjacent to structures,
trees, and other obstructions where it is impractical to do
the required work with a blade, such work shall be done by
hand methods or other approved means.

The dragging, pushing, or scraping of materials along or
across completed pavements will not be permitted.

150.4. Measurement. Work as prescribed by this item
will be measured by the actual number of hours of blading
or scarifying performed as ordered by the Engineer.

150.5. Payment. The work performed as prescribed by
this item, and measured as provided under “Measurement”,
will be paid for at the unit price bid for “Blading”, which
price shall be full compensation for furnishing and operating
all equipment, for all labor, fuel, materials, tools and inci-
dentals necessary to complete the work.

All work required to be done by hand labor methods adja-
cent to structures, trees and other obstructions will not be
paid for directly, but shall be considered as subsidiary work
to this item.

ITEM 152

ROAD GRADER WORK

152.1. Description. “Road Grader Work” shall consist of
the construction of a roadway in conformity with the typical
cross sections shown on the plans when the topography is
such that it will not be necessary to control the finished grade
line for purposes other than to obtain a uniform riding sur-
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face and to provide the desirable earth cover over culverts.
The limits of “Road Grader Work” shall be shown on the
plans, and no section of “Road Grader Work” shall consist
of less than 5 consecutive 100-foot stations.

The work shall be done in accordance with the specification
requirements herein outlined. The work performed under this
item shall not include work specified for payment under other
specification items pertaining to the project.

152.2. Construction Methods. All undesirable materials
shall first be removed from within the limits of the section
to be graded and disposed of as directed by the Engineer.
The roadway shall then be graded and shaped to the typical
section shown on the plans and to a finished profile uniform
and consistent with the topography and as indicated by the
plans.

When required by the plans, “Road Grader Work” may be
supplemented by ‘“Scraper Work” and/or “Bulldozer Work”
in accordance with the requirements of the governing speci-
fications for these items.

During the shaping or manipulation of the roadbed, in the
event insufficient mositure is present in the existing earth
material, water shall be applied as mnecessary to facilitate
compaction of the roadbed, by the method specified, prior to
the placing of the base materials.

When the existing natural ground or the roadbed of an
existing road is not in a uniformly compacted state, the ex-
isting ground or roadbed, as the case may be, shall be scari-
fied for the full width of the new roadbed for a minimum
depth of 6 inches and then sprinkled and rolled as directed
by the Engineer, in conjunction with the new material placed
on the roadbed and slopes, in order that the resultant sub-
grade will be uniformly compacted. Compaction shall be in
accordance with the method specified on the plans and as
outlined in the Item, “Embankment”.

All equipment shall be operated by capable and efficient
operators at the locations established by the Engineer to the
extent, in the manner, and in the sequence of work as di-
rected by the Engineer, all within the limits of “Road Grader
Work” as shown on the plans.

152.3. Measurement. “Road Grader Work” will be
measured by the 100-foot station.

152.4. Payment. The work performed as prescribed for
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this item and measured as provided under “Measurement”
will be paid for at the unit price bid for “Road Grader Work
{Ordinary Compaction)” or “Road Grader Work (Density
Control)” as the case may be, which price shall be full com-
pensation for all labor, tools, equipment, and incidentals nee-
essary to complete the work, except as follows:

All “Scraper Work” and “Bulldozer Work”, performed as
required, will be paid for at the unit price bid for those
items respectively.

When “Ordinary Compaction” is specified, “Sprinkling”
and “Rolling”, performed as required, will be paid for at the
unit price hid for those items respectively.

When “Density Control” method of compaction is specified,
“Sprinkling” and “Rolling” will not be paid for separately,
but shall be considered as subsidiary work pertaining to the
Ttem, “Road Grader Work.”

ITEM 154
SCRAPER WORK

154.1. Description. “Secraper Work” shall consist of re-
quired excavation within the limits of the roadway as shown
on plans or as directed by the Engineer; the removal and
proper utilization or disposal of excavated materials; and
the constructing, shaping, and finishing of earthwork, except
as hereinafter specified, on the designated sections of the
roadway and approaches to same, in conformity with the
required lines, grades, and typical cross sections and in ac-
cordance with specification requirements herein outlined.

154.2. Equipment. Unless otherwise indicated by plans,
the equipment shall consist of a scraper of not less than 8
cubic yards capacity (as rated loaded flush by the manu-
facturer) self propelled or drawn by suitable power equip-
ment of adequate tractive effort. The equipment shall be
capable of self loading to capacity or additional necessary
power equipment shall be provided to push or pull the scraper
unit to load to capacity. The scraper with the power unit or
units shall be considered a seraper unit., All such equipment
shall be tight and in good operating condition.

154.3. Construction Methods. “Scraper Work” shall be
performed only on those portions of the road as shown on
plans or designated by the Engineer.
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The work shall be performed on the above sections by the
use of the equipment specified, which shall be operated by
competent and efficient operators.

All material placed under this item shall be constructed
in successive layers, for the full width of the cross section
where practicable, and in such lengths as are suited to the
sprinkling and compaction methods utilized. Compaction shall
be in accordance with the method specified on the plans and
as outlined in the Item, “Embankment”.

Where plans designate “Scraper Work” and “Blading” or
“Road Grader Work” within the same limits, the “Scraper
Work” shall be roughed in as directed by the Engineer and
finished in accordance with specifications for the pertinent
supplementing item.

154.4. Measurement. Work as prescribed by this item
will be measured by the hour or by the yard hour. A scraper
unit’s cubic yard hour shall consist of the scraper’s capacity
in cubic yards (as rated loaded flush by the manufacturer)
multiplied by the actual number of hours of scraper work
performed as ordered by the Engineer.

154.5. Payment. The work performed as prescribed by
this item, and measured as provided under “Measurement”
will be paid for at the unit price bid for “Seraper Work
(Ordinary Compaction)” or “Scraper Work (Density Con-
trol)” as the case may be, which price shall be full compen-
sation for furnishing and operating all equipment, for all
hauling, labor, fuel, materials, tools and incidentals necessary
to complete the work, except that any “Blading” or “Road
Grader Work” required to be performed on sections con-
structed under this item will be measured and paid for in
accordance with specifications for those respective items.

When “Ordinary Compaction” is specified, “Sprinkling”
and “Rolling”, performed as reguired, will be paid for at the
unit price bid for those items respectively.

When “Density Control” method of compaction is specified,
“Sprinkling” and “Rolling” will not be paid for separately,
but shall be considered as subsidiary work pertaining to the
Ttem, “Scraper Work.”
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ITEM 156
BULLDOZER WORK

156.1. Description. “Bulldozer Work” shall consist of re-
quired excavation as shown on plans or as directed by the
Engineer; the removal and proper utilization or disposal of
excavated materials; and the constructing, shaping, and fin-
ishing of earthwork, except as hereinafter specified, in con-
formity with the required lines, grades, and typical cross
sections and in accordance with specification requirements
herein outlined.

156.2. Equipment. The equipment shall consist of a trac-
tor with a bulldozer attachment, and where the work is of
such nature as to require use of a heavy duty scarifier or
ripper for efficient performance of the work, such attach-
ments designed for operation with the required tractor shall
also be furnished. The tractor shall be either of the crawler
type or rubber tired tractor of the same minimum horsepower
and shall be of adequate tractive effort to perform the work
in an efficient manner.

The bulldozer attachment shall have not less than an
8-foot blade.

All equipment shall be tight and in good operating con-
dition.

156.3. Construction Methods. ‘“Bulldozer Work” shall be
performed only on those portions of the road as shown on
plans or designated by the Engineer.

The work shall be performed on the above sections by the
use of the equipment specified, which shall be operated by
competent and efficient operators.

All material placed under this item shall be constructed
in successive layers, for the full width of the cross section
where practicable, and in such lengths as are suited to the
sprinkling and compaction methods utilized, and shall other-
wise conform to the requirements of the governing specifica-
tions for “Embankment”.

Where plans designate “Bulldozer Work” and “Blading”
or “Road Grader Work” within the same limits, the bulldozer
work shall be roughed in as directed by the Engineer and
finished in accordance with specifications for the pertinent
supplementing item.

156.4. Measurement. Work prescribed by this item will
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be measured by the actual number of hours the equipment is
operated either as a bulldozer or as a scarifier as ordered
by the Engineer.

156.5. Payment. The work performed as prescribed by
this item, and measured as provided under “Measurement”
will be paid for at the unit price bid for “Bulldozer Work
(Ordinary Compaction)” or “Bulldozer Work (Density Con-
trol)” as the case may be, which price shall be full compen-
sation for furnishing and operating all equipment, for all
hauling, labor, fuel, materials, tools, and incidentals neces-
sary to complete the work, except that any “Blading” or
“Road Grader Work” required to be performed on sections
constructed under this item will be measured and paid for
in accordance with specifications for those respective items.

When “Ordinary Compaction” is specified, ‘“Sprinkling”
and “Rolling”, performed as required, will be paid for at
the unit price bid for those items respectively.

When “Density Control” method of compaction is specified,
“Sprinkling” and “Rolling” will not be paid for separately,
but shall be considered as subsidiary work pertaining to the
Item, “Bulldozer Work”.

ITEM 160
SALVAGING AND PLACING TOPSOIL

160.1. Description. “Salvaging and Placing Topsoil”
shall consist of salvaging topsoil to the depth shown on plans,
stockpiling the salvaged topsoil along the right of way line
or at locations designated on plans, and then spreading on
areas indicated on the plans to the lines and grades as estab-
lished by the Engineer.

160.2. Construction Methods. After the “Preparing Right
of Way” and “Clearing and Grubbing” have been completed,
and before any grading work has begun, the existing topsoil
shall be moved from the area to be occupied by the roadway,
as indicated on plans, to a windrow along the right of way,
or to locations designated on the plans.

Trash, wood, brush, stumps and other objectionable mate-
rials encountered shall be removed and disposed of as di-
rected by the Engineer prior to beginning of work required
by this item.

After the roadway has been completed to required align-
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ment, grades and cross sections, and prior to the spreading
of the salvaged topsoil, the surfaces shall be scarified by
plowing furrows 6 inches deep along horizontal slope lines
at 2-foot vertical intervals. The spreading of the salvaged
topsoil shall be undertaken as soon as the grading has been
completed, or at such time as directed by the Engineer. The
topsoil shall be spread, as directed by the Engineer, so as to
form a cover or mulch of topsoil of uniform thickness across
the section and of a minimum thickness of 4 inches after
compaction. After the topsoil has been placed and shaped,
it shall be sprinkled and/or rolled if directed by the Engineer.

160.3 Measurement. Salvaging and placing topsoil will
be measured by the 100-foot station or by the cubic yard in
vehicles as delivered on the road. Measurement for payment
will be made only on areas indicated on plans or as directed
by the Engineer.

160.4. Payment. All work performed as ordered and
measured as provided under “Measurement”, will be paid for
at the unit price bid for “Salvaging and Placing Topsoil”,
which price shall be full compensation for excavating (ex-
cept as noted below), loading, hauling, placing and furnish-
ing all labor, equipment, tools, supplies, and incidentals nec-
essary to complete the work, except sprinkling and rolling.

All sprinkling and rolling performed as required will be
measured and paid for in accordance with the provisions
governing the Items of “Sprinkling” and “Rolling” respec-
tively.

Note: All excavation required by this item in cut sections
will be measured and paid for in accordance with the pro-
visions of the various excavation items involved with the
provision that excavation will be measured and paid for once
only, regardless of the manipulations involved.

ITEM 162
SODDING FOR EROSION CONTROL

162.1. Description. “Sodding for Erosion Control” shall
consist of providing and planting Bermuda grass or other
acceptable sod along or across such areas as are designated
on the plans and in accordance with specification require-
ments herein outlined.

162.2. Materials. The sod shall consist of live, growing
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Bermuda grass or other acceptable sod secured from sources
where the soil is fertile. Bermuda sod shall have a healthy
virile root system of dense, thickly matted roots throughout
the soil of the sod for a thickness of at least 3 inches. St.
Augustine sod shall have a healthy, virile root system of
dense, thickly matted roots throughout the soil of the sod
for a minimum thickness of 1 inch. The Contractor shall not
use sod from areas where the grass is thinned out, nor where
the grass roots have been dried out by exposure to the air
and sun to such an extent as to damage its ability to grow
when transplanted. The sod shall be free from obnoxious
weeds or other grasses and shall not contain any matter
deleterious to its growth or which might affect its subsistence
or hardiness when transplanted. Unless the area has been
closely pastured, it shall be closely mowed and raked to
remove all weeds and long-standing stems. Sources from
which sod is to be secured shall be approved by the Engineer.

Care shall be taken at all times to retain the native soil
on the roots of the sod during the process of excavating,
hauling and planting. Sod material shall be kept moist from
the time it is dug until planted. When so directed by the
Engineer, the sod existing at the source shall be watered to
the extent required prior to excavating.

Fertilizer shall conform to the requirements of the Item,
“Fertilizer”.

162.3. Construction Methods. After the designated areas
have been completed to the lines, grades, and cross sections
shown on plans and as provided for in other items of this
contract, sodding of the type specified shall be performed in
accordance with the requirements hereinafter described.

(1) Watering. The sodded areas shall be watered at such
times and in the manner and quantity as directed by the
Engineer.

(2) Finishing. Where applicable, the shoulders, slopes and
ditches shall be smoothed after planting has been completed
and shaped to conform to the desired cross sections. Any
excess dirt from planting operations shall be spread uni-
formly over adjacent areas or disposed of as directed by
the Engineer so that the completed surfaces will present a
neat appearance.

162.4. Spot Sodding.
(1) Bermuda. Furrows parallel to the roadway and ap-
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proximately 5 inches deep and 18 inches on centers shall be
opened on areas to be sodded. In two furrows adjacent to the
roadways, sod shall form a continuous row not less than 8
inches wide. In all other furrows, sod approximately 3 inches
square shall be placed on 15-inch centers,

Unless otherwise indicated on the plans, fertilizer shall be
applied uniformly in the furrows or rows in accordance with
the applicable provisions of the Item, “Fertilizer”.

(2) St. Augustine. Prior to planting, the area to be
gsodded shall he shaped by blading or other approved methods
to the final finish desired. 8t. Augustine grass sod shall he
not less than 8 inches square and shall be planted on a max-
imum of 18-inch centers. Planting of the sod may be in fur-
rows of uniform depth or in holes of like depth. Sod shall be
placed so that when it hag been firmed against the bottom
of the furrow or hole, the top of the sod shall not be more
than % inch below finished grade. Soil shall be firmed against
all sides of the sod and covering of the sod will not be per-
mitted except for small amounts of soil incidental to raking
or leveling provided the quantity of soil is not enough to
hinder growth in the opinion of the Engineer. Unless other-
wise indicated on the plans, fertilizer shall be applied uni-
formly in the furrows or holes in accordance with the appli-
cable provisions of the Item, “Fertilizer”.

162.5. Block Sodding. At locations shown on plans or
where directed, sod blocks shall be carefully placed on the
prepared areas. The fertilizer shall then be applied in ac-
cordance with the applicable provisions of the Item, “Fer-
tilizer” and thoroughly watered. When sufficiently dry, the
sodded area shall be rolled or tamped to form a thoroughly
compact, solid mat. Any voids left in the block sodding shall
be filled with additional sod and tamped. Surfaces of block
sod, which, in the opinion of the Engineer, may slide due to
the height and slope of the surface or nature of the soil,
shall, upon direction of the Engineer, be pegged with wooden
pegs driven through the sod blocks into firm earth, sufficiently
close to hold the block sod firmly in place. Edges along curbs
and drives, walkways, etc., shall be carefully trimmed and
maintained until accepted.

162.6. Grass Retards.. . Trenches shall be excavated across
the side ditches or along the side or back slopes to the lines
and dimensions shown on plans. After the trenches have been
prepared, they shall be filled with sod blocks to an elevation
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flush with the adjacent ground surface. The fertilizer shall
then be applied in accordance with the applicable provisions
of the Item, “Fertilizer”, and thoroughly watered. When
sufficiently dry, the sodded area shall be rolled or tamped to
form a thoroughly compacted, solid mat. Any voids left be-
tween the sod blocks shall be filled with additional sod and
tamped.

162.7. Broadcast Sprigging. Except on areas recently
loosened by construction, all ground on which sprigging is
to be placed shall be loosened by disking or other approved
methods to a depth of not less than 4 inches. All large clods
shall be pulverized and boulders, rocks or other debris shall
be removed as directed. The Contractor shall take full ad-
vantage of weather conditions, but the work may be sus-
pended when, in the judgment of the Engineer, the continu-
ation of the same may result in unfavorable planting con-
ditions.

The sod source shall be disked in two directions, cutting
the sod thoroughly to a depth of approximately 4 inches,
which shall be the maximum depth of excavation. The disked
sod may be windrowed, or otherwise handled in a manner
satisfactory to the Engineer. Sod material shall be loaded
in such manner as to avoid taking soil containing no roots.
The material shall be rejected if not kept in a moist condition.

The sod material shall be uniformly spread over the pre-
pared area at the rate of approximately 1 cubic yard per 24
square yards of area. Fertilizer shall be uniformly distributed
over the area in accordance with the applicable provisions of
the Item, “Fertilizer”. The area shall then be disked imme-
diately in order to thoroughly incorporate the grass with the
soil. Then the area shall be finished in accordance with Arti-
cle 3 and the planted area shall be rolled with a corrugated
roller of the “Cultipacker” type. All rolling of slope areas
shall be on the contour.

162.8. Mulch Sodding. The sod source shall be disked
in two directions cutting the sod thoroughly to a depth of
not less than 4 inches. Sod material shall be excavated to a
depth of not less than 4 inches or more than 10 inches, being
careful to avoid having soil containing no grass roots. The
disked sod may be windrowed, or otherwise handled in a
manner satisfactory to the Engineer. The material shall be
rejected if not kept in a moist condition.

Prior to placing mulch sod, the cut slopes shall be scarified
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by plowing furrows 4 inches to 6 inches deep along horizontal
slope lines at 2-foot vertical intervals. Excavated material
from the furrows shall not protrude more than 3 inches above
the original surface of the cut. Fertilizer shall be distributed
uniformly over the area in accordance with the applicable
provisions of the Item, “Fertilizer”. The sod shall then be
dumped upon the prepared area and spread uniformly to the
required approximate thickness shown on plans.

Any section not true to lines and cross sections shall be
remedied by the addition of sod material or by reshaping
the material to meet the requirements of “Finishing” in
Article 3. After the sod material has been spread and shaped,
it shall be compacted with a corrugated roller of the “Culti-
packer” type. All rolling of slope areas shall be on the
contour.

162.9. Measurement. Work and acceptable material for
“Spot Sodding”, “Block Sodding”, and “Grass Retards” will
be measured by the square yard complete in place. Work and
acceptable material for “Broadcast Sprigging” and ‘“Mulch
Sodding” will be measured by the cubic yard in vehicles as
delivered to the place of planting.

162.10. Payment. The work performed and materials
furnished and measured as provided under “Measurement”
will be paid for at the unit price bid for “Spot Sodding”,
“Block Sodding”, “Grass Retards”, “Broadcast Sprigging”
or “Mulch Sodding”, as the case may be, which prices shall
each be full compensation for completing the work except as
follows:

All water, except that used for maintaining and preparing
the sod prior to planting, will be measured and paid for in
accordance with the provisions governing the ltem, “Sprin-
kling”.

Water used for preparing the sod for digging and keeping
the sod moist from the time it is removed from the source
until it is planted shall be considered subsidiary to the
various pay items involved.

Fertilizer used as indicated on the plans or as directed by
the Engineer shall be measured and paid for in accordance
with the Item “Fertilizer”.
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ITEM 164
SEEDING FOR EROSION CONTROL

164.1. Description. “Seeding for Erosion Control” shall
consist of preparing ground, providing and planting seed,
or a mixture of seeds, of the kind specified along and across
such areas as are designated on the plans and in accordance
with these specifications.

164.2 Materials. All seed used must carry a Texas Test-
ing Seed Label showing purity and germination, name and
type of seed that the seed meets all requirements of the Texas
Seed Law. Seed furnished shall be of the previous season’s
crop and the date of analysis shown on each tag shall be
within 9 months of the time of delivery to the project. Each
variety of seed shall be furnished and delivered in separate
bags or containers. A sample of each variety of seed shall be
furnished for analysis and testing when directed by the
Engineer.

The specified seed shall equal or exceed the following per-
centages for purity and germination:

Common Name Scientific Name Purity Germination
Bermuda Grass Cynodon dactylon 95% 90%
Rye Grass Lolium multiflorum 95% 85%
Buffalo Grass Buchloe dactyloides 40% 40%
Blue Grama Grass Bouteloua gracilis 30% 75%
Side-oats Grama Grass Bouteloua curtipendula 20% 50%
Little Bluestem Grass Andropogon scoparius 20% 50%
Big Bluestem Grass Andropogon furcatus 20% 50%,
K-R Bluestem Grass Andropogon species 20% 507,
Buffel Grass Pennisetum ciliare 90% 75%
Sudan Grass Sorghum vulgare var. Sudanense 80% 80%
Dropseed Grass Sporobolus Texanus 90% 60%
Western Wheat Grass Agropyron Smithii 65% 65%
Yellow Clover Melilotus officinalis 90% 90%
Oats Avena sativa 85% 85%

Planting Season. All planting shall be done between the
dates specified for each type except as specifically authorized
in writing.

The seeds planted per acre shall be of the type specified
with the mixture, rate and planting dates as follows:

Type 1.

Bermuda Grass—hulled 8 1b. April through Sept.
Type 2.

Buffel Grass 10 Ib. March through May
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Type 3.

Rye Grass 35 1b. Sept. through Jan. 15
Type 4.

Bermuda Grass-—unhulled 12 ib.

Rye Grass 30 1b. Sept. through Jan, 15
Type 5.

Bermuda Grass—hulled 8 1b.

Sudan Grass 10 1b. Feb. through May
Type 6.

Blue Grama 15 1b.

Side-oats Grama 4 1b.

Western Wheat 5 1b.

Yellow Clover 4 1b.

Dropseed Grasg 4 1b.

Sudan Grass 8 1b. March through May
Type 7.

Mixture, rate, and planting dates as shown on plans.

Fertilizer shall conform to the requirements of the Item,
“Fertilizer”.

164.3. Construction Methods. After the designated areas
have been completed to the lines, grades and cross sections
shown on the plans and as provided for in other items of
this contract seeding of the type specified shall be performed
in accordance with the requirements hereinafter deseribed.

(1) Watering. The seeded areas shall be watered as di-
rected by the Engineer so as to prevent washing of slopes
or dislodgement of the seed.

(2) Finishing. Where applicable, the shoulders, slopes
and ditches shall be smoothed after seed bed preparation has
been completed and shaped to conform to the cross sections
previously provided and existing at the time planting oper-
ations were begun,

164.4. Broadcast Seeding. The seed or seed mixture in
the quantity specified shall be uniformly distributed over the
areas shown on plans or where directed. If the sowing of
seed is by hand, rather than by mechanical methods, the seed
shall be sown in two directions at right angles to each other.
Seed and fertilizer may be distributed at the same time pro-
vided the specified uniform rate of application for both is
obtained.

“Finishing” as specified under Article 8, is not applicable
since no seed bed preparation is required.
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164.5. Disked Seeding. The soil over the area shown on
the plans, or as directed to be seeded, shall be loosened to a
minimum depth of 8 inches, and all particles in the seed bed
shall be reduced to less than 1 inch in diameter or they shall
be removed. The area shall then be finished to line and grade
as specified under “Finishing” in Article 3.

The seed or seed mixture specified shall then be planted
at the rate required and the application shall be made uni-
formly. If the sowing of seed is by hand, rather than by
mechanical methods, the seed shall be sown in two directions
at right angles to each other. Seed and fertilizer may be
distributed at the same time provided the specified uniform
rate of application for both is obtained. After planting, the
seed shall be raked or harrowed into the soil to a depth of
approximately % inch. The planted area shall be rolled with
a corrugated roller of the “Cultipacker” type. All rolling of
slope areas shall be on the contour.

164.6. Straw Mulch Seeding. The soil over the area
shown on the plans, or as directed to be seeded, shall be
loosened to a minimum depth of 8 inches, and all particles
in the seed bed shall be reduced to less than 1 inch in diameter
or they shall be removed. The area shall then be finished to
line and grade as specified under “Finishing” in Article 3.

The seed or seed mixture specified shall then be planted at
the rate required and the application shall be made uni-
formly. If the sowing of seed is by hand, rather than by
mechanical methods, the seed shall be sown in two directions
at right angles to each other. Seed and fertilizer may be
distributed at the same time provided the specified uniform
rate of application for both is obtained. After planting, the
seed shall be raked or harrowed into the soil to a depth of
approximately % inch. The planted area shall be rolled with
a corrugated roller of the “Cultipacker” type. All rolling of
slope areas shall be on the contour.

Upon completion of planting operations, straw mulch shall
be spread uniformly over the area at the rate of 2 tons per
acre, This straw mulch is to be anchored by spraying cutback
asphalt over the area at a rate of 0.10 gallon per square
yard, unless shown otherwise on plans. Asphaltic material
shall be a cutback asphalt of the type and grade shown on
the plans and shall conform to the requirements of the Item,
“Asphalts, Oils and Emulsions”.

164.7. Asphalt Mulch Seeding. The soil over the area
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shown on the plans, or as directed to be seeded, shall be
loosened to a minimum depth of 8 inches, and all particles
in the seed bed shall be reduced to less than 1 inch in diame-
ter or they shall be removed. The area shall then be finished
to line and grade as specified under “Finishing” in Article 3.

Water shall then be applied to the cultivated area or seed
bed until a minimum depth of 6 inches is thoroughly
moistened.

After the watering, when the ground has become sufficient-
ly dry to be loose and friable, the seed or seed mixture speci-
fied shall then be planted at the rate required and the appli-
cation shall be made uniformly. If the sowing of seed is by
hand, rather than by mechanical methods, the seed shall be
sown in two directions at right angles to each other. Seed
and fertilizer may be distributed at the <ame time provided
the specified uniform rate of application for both is obtained.
After planting, the seed shall be raked or harrowed into the
soil to a depth of approximately % inch. The planted area
shall then be rolled with a smooth roller developing 15 te 25
pounds per square inch contact pressure upon the planted
surface area and giving a smooth surface without ruts or
tracks. In between the time compacting is completed and the
asphalt is applied, the planted area shall be watered suli-
ciently to assure uniform. moisture from the surface to a
minimum of 6 inches in depth.

The application of the asphalt shall follow the last water-
ing as rapidly as possible. Aspha!t shall be of the type and
grade shown on the plans and shall conform to the require-
ments of the Item, “Asphalts, Oils and Emulsions”. Appli-
cation of the asphalt shall be at the rate of 0.3 gallon per
square yard. It shall be applied to the area in such a manner
that a complete film is obtained and the finished surface
shall be comparatively smooth.

164.8. Measurement. Work and acceptable material for
“Broadcast Seeding”, “Disked Seeding”, “Straw Mulch Seed-
ing” and “Asphalt Mulch Seeding” will be measured by the
square yard or by the acre, complete in place.

164.9. Payment. The work performed and materials
furnished and measured as provided under “Measurement”
will be paid for at the unit price bid for “Broadcast Seeding”,
“Disked Seeding”, “Straw Mulch Seeding” or “Asphalt Mulch
Seeding” of the type specified, as the case may be, which
prices shall each be full compensation for furnishing all
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materials and for performing all operations necessary to
complete the work except as follows:

All fertilizer will be measured and paid for in accordance
with the provisions governing the Item, “Fertilizer”.

All water will be measured and paid for in accordance with
the provisions governing the Item, “Sprinkling”.

ITEM 166
FERTILIZER

166.1. Description. “Fertilizer” shall consist of providing
and distributing fertilizer over such areas as are designated
on the plans and in accordance with these specifications.

166.2. Materials. All fertilizer used shall be delivered in
bags or containers clearly labeled showing the analysis. The
fertilizer is subject to testing by the State Chemist in ac-
cordance with the Texas Fertilizer Law. A pelleted or gran-
ulated fertilizer shall be used with an analysis of 16-20-0
or 16-8-8 or having the analysis shown on the plans. The
figures in the analysis represent the percent of nitrogen,
phosphoric acid, and potash nutrients respectively as deter-
mined by the methods of the Association of Official Agricul-
tural Chemists.

In the event it is necessary to substitute a fertilizer of
a different analysis, it shall be a pelleted or granulated
fertilizer with a lower concentration. The total amount of
nutrients furnished and applied per acre shall equal or ex-
ceed that specified for each nutrient.

166.3. Construction Methods. When an item for fertilizer
is included in the plans and proposal, pelleted or granulated
fertilizer shall be applied uniformly over the area specified
to be fertilized and in the manner directed for the particular
item of work. The fertilizer shall be dry and in good physical
condition. Fertilizer that is powdered or caked will be re-
jected. Distribution of fertilizer for the particular item of
work shall meet the approval of the Engineer.

Unless otherwise indicated on the plans, fertilizer shall
be applied uniformly at the average rate of 300 pounds per
acre for all types of “Sodding for Erosion Control” and 400
pounds per acre for all types of “Seeding for Ercsion Con-
trol”.
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166.4. Measurement. Work and acceptable material for
“Toyptilizer” will be measured by the ton of 2000 pounds as
determined by approved scales or gnaranteed weight of sacks
shown by the manufacturer.

166.5. Payment. The work performed and materials
furnished and measured as provided under “Measurement”
will be paid for at the unit price bid for “Fertilizer”, of the
analysis specified, which price shall be full compensation for
furnishing all materials and performing all operations nec-
essary to complete the work.

ITEM 170
OBLITERATING ABANDONED ROAD

170.1 Description. “Obliterating Abandoned Road” shall
consist of the obliteration of designated sections of aban-
doned road by appropriate grading.

170.2. Construction Methods. After the designated sec-
tions of an old road, or detours, are no longer needed for
traffic, the ditches shall be filled and the roadway graded,
either to restore approximately the original contour of the
ground or to produce a pleasing appearance by forming
natural rounded slopes. Where shown on plans, borrow re-
quired for the new roadway shall be taken from fills on the
old road, and surplus or waste material from the new road-
way shall be placed in cuts on the old road. Old structures
shall be broken down and buried or removed. A1l material
with salvage value shall be carefully removed to avoid dam-
age, and stored at designated sites or used in the construction
of the new road where provided. The area of the old road
surfacing shall be scarified or plowed to mix it effectively
with earth, and the entire area of the old roadway shall be
smoothed by blading or other methods.

Where dirvected, suitable topsoil or humus material shall
be conserved and used in covering mnecessary areas for the
purpose of facilitating regrowth of vegetation. No extra
payment will be made or allowed for conserving such “Top-
soil” material or for such humus material or for the utiliza-
tion thereof save the payment of any “Overhaul” involved.

170.3. Measurement. Work as prescribed for in this
item will be measured by the 100-foot station.

170.4. ‘Payment. The work performed as prescribed by
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this item, measured as provided under “Measurement’, will
be paid for at the unit price bid for “Obliterating Aban-
doned Road”, which price shall be full compensation for all
manipulation, labor, tools, equipment and incidentals neces-
sary to complete the work.

Embankment materials removed from the old road for use
in the new roadway, and excavated materials from the new
roadway wasted on old road areas, and haul on such mate-
rials will be measured and paid for in accordance with the
provisions governing the Items of “Borrow”, “Roadway Ex-
cavation” and “Overhaul”.

Structures designated on plans for removal will be meas-
ured and paid for in accordance with the provisions govern-
ing the Item, “Removing Old Structures”.

ITEM 180
FINISHING ROADWAY

180.1. Description. “Finishing Roadway” shall consist of
shaping, finishing and cleaning the entire right of way as
herein specified on such portions of the project as shown on
the plans.

180.2. Construction Methods. After the work as contem-
plated by the contract has been completed except for the
exactness of finish as required by this item, the roadway
shoulders, slopes and ditches shall be smoothly shaped; all
ditches and channels within the right of way shall be cleared
of all debris and obstructions; any excess earth or other
waste material adjacent to structures, poles, trees or other
objects shall be leveled down or otherwise disposed of as
directed by the Engineer. All loose stones, rocks and boul-
ders within the right of way that would fail to pass a 3-inch
ring shall be removed from the shoulders and neatly piled
along the edge of the right of way. All roots, trash and other
debris shall be disposed of as directed and the entire right
of way placed in a neat and presentable condition.

The dragging, pushing or scraping of material along or
across the surface of the completed pavement will not be
permitted.

180.3. Measurement. Acceptable work as prescribed for
this item will be measured by the 100-foot station.
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180.4. Payment. The work performed as required by this
item, measured as provided under “Measurement”, will be
paid for at the unit price bid for “Finishing Roadway”,
which price shall be full compensation for furnishing and
operating all equipment, all loading, hauling, unloading,
furnishing all labor, fuel, materials, tools and implements
incidental to the satisfactory performance of the work.

ITEM 190
ROADSIDE PLANTING

190.1. Description. “Roadside Planting” shall consist of
planting vines, shrubs and trees at points indicated on plans
or as directed by the Engineer.

Planting Season. All planting shall be done between De-
cember 1 and March 1, except as otherwise noted on plans
or as specifically permitted by written order of the Engineer.
Planting of Live Oaks will be permitted only between Feb-
ruary 1 and March 1.

190.2. Materials. Plant materials shall be of first class
grade of the size and height shown on the plans and shall
meet all requirements of the “American Standard for Nur-
sery Stock” as issued by the American Association of Nur-
serymen. All plants shall be nursery-grown unless otherwise
noted on plans. When the Engineer is furnished sufficient
evidence that suitable nursery-grown plants are not avail-
able, collected native material may be used. Plant materials
having any of the following unnatural or objectionable fea-
tures will be rejected.

Abrasions of the bark

Dried root system

Dried top wood or dried foliage of evergreens

Plants not true to type or specified size

Prematurely opened buds, or with buds stripped off
Diseased or insect-infested plants

Dry, loose, broken and/or underweight ball of earth of
balled and burlapped plants

Showing evidence of heating, molding or freezing
Failure to have a permit tag of the State Department
of Agriculture attached to the shipment of nursery-
grown plants.

NS oD
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(1) Collected Materials. Collected native materials shall
have none of the above listed objectionable features and shall
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be taken from the soils in regions similar to those to which
the plants are to be transplanted. At least 3 days before
beginning to dig any collected native plant material the
Contractor shall notify the Engineer of the time and place
of the proposed digging, and the Engineer shall within such
3 days, either approve or disapprove the location as a source;
however, the inspection of material will be made upon de-
livery to the project as hereinafter described. No plants shall
be collected within view of any State or Federal Highway.

(2) Standard Nomenclature. “Standardized Plant Names”,
adopted by the American Joint Committee on Horticultural
Nomenclature, shall govern.

When sufficient evidence is submitted showing that a speci-
fied tree or plant cannot practicably be obtained, substitutions
in kind may be made upon written approval by the Engineer.

(3) ‘Delivery. Material shall not be delivered upon the
project until ordered in writing by the Engineer, and when
so ordered, the Engineer shall be notified of a proposed de-
livery of plant materials at least 24 hours prior to its arrival
on the project. Each shipment shall be accompanied by an
invoice showing the number, sizes and varieties of the ma-
terials included. Balled and burlapped plants and bare-rooted
plants shall be delivered with roots and balls in a moist
condition, properly protected from sun and air from the time
of digging until delivery on the project. Upon arrival, the
Engineer shall make an immediate inspection and shall ac-
cept for planting or heeling-in all plants complying with
these specifications; and any plants rejected under the same
shall be immediately removed from the project.

(4) Receipt of Plants. On delivery of stock to the selected
destination point or to the job, the Contractor shall assist
the Engineer in the inspection of material. No shipment of
plant material shall be accepted or planted by the Contractor
until such material shall have been inspected and accepted by
the Engineer. In the measurement of trees, the caliper meas-
urement for diameter shall be taken 6 inches above the
original ground line. In the measurement of shrubs, a plant
well grown with single stem, well shaped and bushy, and
having sufficiently well spaced side branches to give it weight
equal to one grown with numerous canes, shall be an accept-
able plant.

(5) Size of Balls for Balled and Burlapped Plants. All
balled and burlapped stock shall have solid, firm balls which
conform to the weights or sizes shown on plans.
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Certain small shrubs commercially grown in cans orv pots
of usual size will be accepted in lien of balled plants when
permitted by the Engineer. Such plants shall be well estab-
lished in containers before the planting season. At the time
of planting potted or container-grown plants, the root ball
and plant shall be removed from the receptacle with a mini-
mum damage to the root ball. If, in the opinion of the En-
gineer, a sufficient amount of soil has fallen off or the ball
has been broken to such an extent as to reduce the chances
of the plant to grow, the plant will be rejected.

(6) Mulching. Mulching shall consist of loose, partially
decomposed vegetahle humus, and shall be free of dry leaves,
sticks, excess so0il or other foreign matter. Mulching material
shall be moistened to proper consistency before being placed
around plants.

190.3. Construction Methods. Immediately following de-
livery and inspection at the job, all plants with exposed roots
and balled plants shall be “heeled-in” in a moist material
in a manner satisfactory to the Engineer. All plants “heeled-
in” shall be properly maintained by the Contractor until
planted. In handling of plants the utmost care shall be exer-
cised to prevent injuries to the tops or roots of the plants.
The solidity of the balled and burlapped plants shall be care-
fully preserved, and such plants shall not be handled by the
stems.

The means employed to protect plants with exposed roots
from drying out during the time the plants are removed from
the “heeling-in” bed until actually planted shall be satisfac-
tory to the Engineer. Certain bare-rooted plants such as
yucecas, agave and ocotillo shall have the roots exposed to
the air for a period of 24 hours prior to planting.

(1) Preparation of Seil. Planting holes shall be exca-
vated to the depths and sizes as listed below:

Min. Depth Size of Holes Approx.
Plants of Holes  Square Round Quan.
1. Large Trees (1%”
Caliper and up to
3"y ... ... 25 4.0'x4.0 4.5' Dia. 148 C.Y.

2. Small Trees (less
than 13%” caliper)
Semi-Tree and
Large Shrubs
(where mature
heights exceed 10') 2.0 3.0'x3.0' 3.4’ Dia. .67C.Y.
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3. Medium and Small
Shrubs (where ma-
ture height is less
than 10’) ........ 2.0 2.5'x2.5 2.9’ Dia. .46 C.Y.

4, Dwarf Shrubs and
Vines (ground
cover and herba-
ceous perennials) . 1.5 1.5'x1.5’ 1.7’ Dia. .13C.Y.

(Note: 1, 2, 3 and 4 in the first column refer to Key Num-
bers shown on plans.)

For holes on slopes the above minimum depths apply to the
lower side. Size of pits for trees larger than 3 inches will
be noted on plans.

Topsoil from the excavated holes shall be kept separate
from the subsoil and before backfilling shall be rendered loose
and friable. When soil conditions require the introduction
of additional topsoil to improve the soil excavated from the
plant holes, it shall be furnished in the amounts directed.

Shape of planting holes will be adjusted to permit use of
mechanical hole diggers.

(2) Pruning Roots. Any necessary pruning of the roots
of bare-rooted plans shall meet the approval of the Engineer.

(3) Pruning of Tops. Plants shall not be pruned before
delivery to the job, except by written permission of the En-
gineer. The topping of live oaks will not be permitted.

The final pruning of plants, unless otherwise required by
the Engineer, shall conform to the best horticultural prac-
tice, and shall be appropriate to the various types of plants
and the special requirements of each. Deciduous (non-ever-
green) shrubs and trees with heavy tops shall have about
one-third to one-half of the top growth removed. Plants
otherwise acceptable, but with broken or badly bruised
branches, shall have such branches removed with a clean cut.
All cut surfaces over 1 inch in diameter shall be painted with
a tree pruning compound of approved manufacture.

(4) Planting and Backfilling.

(a) Depth of Transplanting. The depth to which plants
shall be set shall be appropriate to the various types of
material and the special requirements of each. In general,
plants shall stand, after settlement of the backfill, slightly
deeper than they stood in the nursery or collecting field.
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Roses, budded or grafted plants shall be set at least 3 inches
below previous earth line.

(b) All plants shall be planted plumb.

(¢) Plants with Exposed Roots. After the soil in the
bottom of the hole has been firmed and the plant placed in
the proper position, loose, friable topsoil (or loam) shall be
worked about the roots and thoroughly settled with water.
Care should be taken to avoid bruising or breaking the roots.
No sticks, sods, clods or other material which would tend to
form large air pockets in the soil shall be included in the
backfill, except that small pieces of sod may be used near
the bottom of the pit in limited amounts.

(d) Balled and Burlapped Plants. Plants of this type
shall be handled in such manner that the soil of the hall
will not be loosened. After the soil in the bottom of the hole
has been firmed and the plant placed in the proper position,
loose friable soil shall be worked about the ball until the hole
is two-thirds full. The hole then shall be filled with water
and the backfilling completed, working the soil and water

well to prevent any air pockets. The planting of a hard, dry
ball will not be permitted.

(e) TFinishing Surface after Backfilling. The ground in
planted areas shall be smoothed over as the work progresses
and left in a neat and sightly condition. A shallow basin with
a diameter equal to the hole or pit and a depth approximately
one-gsixth of this diameter shall be constructed around each
plant. On steep slopes, the soil on the lower side of the plant
shall be graded in such manner that it will provide a basin
as above specified.

Material excavated from the plant holes which is unsuit-
able for backfilling shall be utilized to form a basin around
the plant or be thinly scattered and leveled off with all lumps
broken fine so as to leave a neat, smooth appearance. In
case the subsoil is of such consistencey and lumpy charac-
ter that it cannot be readily scattered over the surface of
the planting areas in an acceptable manner, or in case the
scattering of material will interfere with drainage, or other-
wise be detrimental, all such material shall be removed and
disposed of as directed.

(5) Staking and Bracing Trees and Shrubs. All trees
shall be adequately braced diagonally with wires firmly at-
tached to three equally spaced 2¥%-foot stakes. Number 16
galvanized wire shall be used and shall be fastened to the
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tree using a section of rubber hose or three thicknesses of
burlap. All stakes shall be driven 2 feet into the ground.
Stakes may be of durable native wood and 1% inches to 3
inches in diameter with bark removed or of sawed pine 2
inches by 2 inches. All staking shall be done immediately
after the plants have settled. The Contractor shall stake the
trees in an approved manner that will present the most satis-
factory appearance from the highway. Retightening of the
wires shall be done as many times thereafter as may be
required.

(6) Mulching. Mulching shall be placed to a depth of
2 inches on top of the planted hole and fully intermixed with
the upper layer of the soil. All plants shall receive mulching
unless otherwise stated on plans.

(7) Watering. Water shall be applied at the time of
planting, in quantities sufficient to fill the holes so that all
air pockets are replaced with water. Water shall be applied
as many times thereafter and in sufficient quantities as the
seasonal conditions require to keep the ground moist well
below the root system, until acceptance of the work.

(8) Maintenance. The Contractor shall maintain the
planted area, keeping such areas within 3 feet of the planted
material clean of weeds until date of acceptance. In cases
where insects or diseases affect the plants after planting,
the Contractor shall protect or treat the plants in accordance
with approved methods of horticultural practice.

190.4. Measurement. Work and accepted materials as
prescribed for this item will be measured as each living
vine, shrub or tree in place at the time of the final inspec-
tion. After completion of all work provided for in the con-
tract, the Engineer will make an inspection, and those plant
materials not in acceptable living condition shall be replanted
prior to the final inspection and acceptance.

190.5. Payment. Work and accepted material as pre-
scribed by this item, measured as provided under “Measure-
ment”, will be paid for at the unit price bid for each living
“Vine”, “Shrub”, or “Tree” in place, which price shall be
full compensation for all items necessary to complete the
work.

77






200.1 to 204.1

PART II, CONSTRUCTION DETAILS

DIVISION II
SUBBASE AND BASE COURSES

ITEM 200

STRIPPING

200.1. Description. “Stripping” shall consist of the ex-
cavation, removal, and satisfactory disposal of unsuitable
materials encountered within the limits of the designated or
approved material sources.

200.2. Construction Methods. The Engineer shall be noti-
fied sufficiently in advance of opening any material source
to permit necessary staking and measurement. Overburden
and other unsatisfactory material shall be excavated, re-
moved, and placed in designated spoil banks or shall other-
wise be disposed of as directed, in such manner as not to
create an unsightly or objectionable condition and to permit
accurate measurement of the quantity of material stripped.
Measurement will be made as soon as practicable after the
satisfactory completion of the stripping operations.

200.3. Measurement. Unless otherwise specified, strip-
ping will be measured in spoil banks and the volume com-
puted in cubic yards by the method of average end areas,
except that in unusual cases where such measurement is im~
practicable, a comparable method acceptable to the Engineer
and Contractor may be used.

200.4. Payment. Stripping performed and measured as
provided under “Measurement” will be paid for at the unit
price bid for “Stripping” which price shall be full compen-
sation for all hauling, labor, tools, equipment and incidentals
necessary to complete the work.

ITEM 204

SPRINKLING

204.1. Description. “Sprinkling” shall consist of the au-
thorized application of water on those portions of the road-
way as shown on plans or as directed and as herein specified.
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204.2. Materials. Water shall be furnished by the Con-
tractor and shall be clean, free from industrial wastes and
other objectionable matter.

204.3. Construction Methods. This work will be done only
when ordered by the Engineer. The Contractor shall furnish
and operate approved sprinklers equipped with positive and
rapidly working cut-off valves and approved spray bars which
will insure the distribution of water in a uniform and con-
trollable rate of application. The Contractor shall apply the
water in the required quantity where shown on plans or as
directed by the Engineer.

204.4. Measurement. Sprinkling performed as provided
above will be measured by the 1000 gallons as dW
the roadway.

204.5. P : e water furnished and the work per-
med as prescribed by this item and measured as provided

under “Measurement” will be paid for at the unit price bid
for “Sprinkling”, which price shall be full compensation for
all costs in connection with furnishing the water; for all
costs in connection with furnishing and operating approved
sprinklers and all necessary measuring devices; and for ap-
plying the water as directed, including all hauling, equip-
ment, tools, materials, labor, and incidentals necessary to
complete the work.

ITEM 210

ROLLING
(Flat Wheel)

210.1. Description. “Rolling (Flat Wheel)” shall consist
of the compaction of embankment, flexible base, or surface
treatments, by the operation of approved power rollers as
herein specified and as directed by the Engineer.

210.2. Equipment.

(1) Embankments and Flexible Bases. Power rollers
shall be of the three-wheel, self-propelled type, weighing not
less than 10 tons and shall provide a compression on the rear
wheels of not less than 325 pounds per linear inch of tire
width. All wheels shall be flat, the rear wheels shall have a
diameter of not less than 48 inches, and each shall have a
tire width of not less than 20 inches.

(2) Surface Treatments. Power rollers shall be the
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three-wheel or tandem, self-propelled type, weighing not less
than 3 tons nor more than 6 tons. All wheels shall be flat.

Rollers shall be maintained in good repair and operating
condition and shall be approved by the Engineer.

210.3. Construction Methods. This work shall be done
only when ordered by the Engineer. Sufficient rollers shall
be provided to compact the material in a satisfactory man-
ner, the minimum number of rolling units to be governed by
the basis of estimate for rolling shown in the plans and
progress in placing the materials to be compacted. The quan-
tity of material placed per hour shall be determined by aver-
aging the total quantity of material placed within any one
working day. When operations are so isolated from one an-
other that one roller unit cannot perform the required com-
paction satisfactorily, additional roller units shall be provided
and operated as directed by the Engineer.

(1) Embankments and Flexible Base. The embankment
layer or the base course shall be sprinkled if directed, and
rolling with a power roller shall start longitudinally at the
sides and proceed towards the center, overlapping on succes-
sive trips by at least one-half of the width of the rear wheel
of the power roller. On superelevated curves, rolling shall
begin at the low sides and progress toward the high sides.
Alternate trips of the roller shall be slightly different in
length, and rolling shall continue until ordered discontinued
by the Engineer. The rollers, unless otherwise directed, shall
be operated at a speed between 2 and 3 miles per hour.

(2) Surface Treatments. Rolling shall be done as called
for in surface treatment items. The sequence of work shall
be as specified for embankment layer or base course as or-
dered by the Engineer. The operating speed shall be deter-
mined from rates shown on plans or shall be as directed by
the Engineer.

210.4. Measurement. Rolling, performed as provided
above, will be measured by the actual hours the power roller
works as ordered by the Engineer.

210.5. Payment. The equipment furnished and operated
as preseribed by this item and measured as provided under
“Measurement” will be paid for at the unit price bid for
“Rolling (Flat Wheel)”, which price shall be full compen-
sation for furnishing and operating all equipment; and for
all labor, fuel, tools, and incidentals necessary to satisfac-
torily perform the work except sprinkling.
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All sprinkling performed as required will be measured and
paid for in accordance with the provisions governing the
Item, “Sprinkling”.

ITEM 211

ROLLING
(Tamping)

211.1. Description. “Rolling (Tamping)” shall consist of
the compaction of embankment or of flexible base by the
operation of approved tamping rollers as herein specified and
as directed by the Engineer.

211.2. Equipment. The tamping rollers shall consist of
two metal rollers, drums, or shells of 40 inches minimum
diameter; each not less than 42 inches in length and unit-
mounted in a rigid frame in such manner that each roller
may oscillate independently of the other; and each roller,
drum, or shell shall be surmounted by metal studs with
tamping feet projecting not less than 7 inches from the sur-
face and spaced not less than 6 inches nor more than 10
inches measured diagonally center to center; and the cross
sectional area of each tamping foot, measured perpendicu-
larly to the axis of the stud, shall be not less than 5 nor
more than 8 square inches. The roller shall be supplemented
with cleaning teeth to provide self cleaning. The roller shall
be so designed that by ballast loading, the load on each tamp-
ing foot may be varied uniformly from 125 to not less than
175 pounds per square inch of cross sectional area. The load
per tamping foot will be determined by dividing the total
weight of the roller by the number of tamping feet in one
row parallel to or approximately parallel to the axis of the
roller. The compression to be provided at any time shall be
as directed by the Engineer. The tamping roller shall be
drawn by suitable power equipment of adequate tractive
effort. Two tamping rollers, consisting of four cylinders, con-
forming to the above prescribed requirements, drawn by ap-
proved power equipment, shall be considered a roller unit.

Where turning is impractical or detrimental to the work
and when specifically directed by the Engineer, one tamping
roller consisting of two cylinders, fastened to the front end
of approved power equipment, shall be considered a roller
unit.,

If approved by the Engineer, the Contractor may substi-
tute rollers conforming to requirements in the Item, “Rolling
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(Heavy Tamping)” in lieu of rollers specified above. Such
units shall be considered a roller unit.

Rollers shall be maintained in good repair and operating
condition and shall be approved by the Engineer.

211.3. Construction Methods. This work shall be done
only when ordered by the Engineer. The embankment layer
or the base course shall be sprinkled if directed, and rolling
with a tamping roller unit shall start longitudinally at the
sides and proceed towards the center, overlapping on suc-
cessive trips by at least one-half of the width of the tamping
roller unit. On superelevated curves, rolling shall begin at
the low sides and progress toward the high sides. Alternate
trips of the unit shall be slightly different in length, and
rolling shall continue until ordered discontinued by the En-
gineer. The tamping roller unit, unless otherwise directed,
shall be operated at a speed between 2 and 3 miles per hour.

Sufficient rollers shall be provided to compact the material
in a satisfactory manner, the minimum number of rolling
units to be governed by the basis of estimate for rolling
shown in the plans and progress in placing the material to
be compacted. The quantity of material placed per hour shall
be determined by averaging the total quantity of material
placed within any one working day. When operations are so
isolated from one another that one roller unit cannot perform
the required compaction satisfactorily, additional roller units
shall be provided and operated as directed by the Engineer.

211.4. Measurement. Rolling performed as provided
above will be measured by the actual hours the tamping roller
unit works as ordered by the Engineer.

211.5. Payment. The equipment furnished and operated
as prescribed by this item and measured as provided under
“Measurement” will be paid for at the unit price bid for
“Rolling (Tamping)”, which price shall be full compensation
for furnishing and operating all equipment; and for all la-
bor, fuel, tools and incidentals necessary to satisfactorily
perform the work except sprinkling.

All sprinkling performed as required will be measured and
paid for in accordance with the provisions governing the Item,
“Sprinkling”.
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ITEM 212

ROLLING
(Heavy Tamping)

212.1. Description. “Rolling (Heavy Tamping)” shall
consist of the compaction of embankment, roadbed treat-
ment, flexible base or other courses, by the operation of ap-
proved tamping rollers as herein specified, and as directed
by the Engineer.

212.2. Compaction Equipment. The heavy tamping roller
shall consist of two or three metal drums, rolls, or shells of 60
inches minimum diameter. If the two-drum type is fur-
nished, each drum shall be not less than 60 inches in length.
If the three-drum type is furnished, the roller shall consist
of two forward drums and one rear drum, the drums to be
so arranged that the rear drum will compact the space be-
tween the two forward rolls, and rollers of this type shall
have an overall rolling width of not less than 10 feet.

The drums shall be unit-mounted in a rigid frame in
such manner that each drum may oscillate independently
of the other.

Each drum shall be surmounted by metal studs with tamp-
ing feet projecting not less than 7 inches from the surface
and shall be so spaced as to result in one tamping foot for
each 0.65 to 0.7 square foot of drum area. The area of each
tamping foot shall be approximately 7 square inches, but
shall be not less than 6 nor more than 8 square inches.
All rollers shall be provided with cleaning teeth so designed
and attached as to prevent the accumulation of material
between the tamping feet.

The roller shall be so designed that by ballast loading,
the load on each tamping foot may be varied up to at least
550 pounds per square inch of cross sectional area. The load
per tamping foot will be determined by dividing the total
weight of the roller by the number of tamping feet in one
row parallel to or approximately parallel to the axis of the
roller. The compression to be provided at any time shall
be as directed by the Engineer.

One tamping roller, consisting of two drums or three
drums, conforming to the above requirements and drawn
by an approved type tractor of adequate tractive effort,
shall be considered a heavy tamping roller unit.

The roller unit shall be maintained in good repair and
operating condition and shall be approved by the Engineer.
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212.5. Payment. The equipment furnished and opera-
ted as prescribed by this item and measured as provided
under “Measurement” will be paid for at the unit price bid
for “Rolling (Heavy Tamping)”, which price shall be full
compensation for furnishing and operating all equipment;
and for all labor, fuel, tools, and incidentals necesary to
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; paid for in accordance with the provisions governing the
; Item, “Sprmkhng”

" ITEM 213
_ ROLLING
_(Pneumatie Tire)

213.1. Descrlption “Rollmg ’(Pneumatic T1re)” shally
consist of the: compactlon of embankment, flexible base, sur-
face treatments, or pavements by the’ operatlon of approved iy
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pneumatic tire rollers as herein specified and as directed
by the Engineer.

213.2. Equipment.

(1) 'The light pneumatic tive roller shall consist of not
less than nine pneumatic tired wheels, running on axles in
such manner that the rear group of tires will cover the en-
tire gap between adjacent tires of the forward group, and
mounted in a rigid frame and provided with a loading plat-
form or body suitable for ballast loading. The front axle
shall be attached to the frame in such manner that the
roller may be turned within a minimum cirele. The pneumatic
tire roller under working conditions shall have an effective
rolling width of approximately 60 inches and shall be so
designed that by ballast loading, the total load may be
varied uniformly from 9,000 pounds or less to 18,000 pounds
or more. The roller shall be equipped with tires that will
afford ground contact pressures to 45 pounds per square
inch or more. The operating load and tire air pressure shall
be within the range of the manufacturer’s chart as directed
by the Engineer. The Contractor shall furnish the Engineer
with charts or tabulations showing the contact areas and
contact pressures for the full range of tire inflation pres-
sures and for the full range of loadings for the particular
tires furnished. The roller under working conditions shall
provide a uniform compression under all wheels. The pneu-
matic tire roller shall be drawn by either a suitable crawler
type tractor, a pneumatic tired tractor, or a truck of ade-
quate tractive effort, or may be of the self propelled type,
and the roller, when drawn or propelled by either type of
equipment, shall be considered a light pneumatic tire roller
unit.

(2) The medium pneumatic tire roller (Type A) shall
consist of not less than seven pneumatic tired wheels, run-
ning on axles in such manner that the rear group of tires
will cover the entire gap between adjacent tires of the for-
ward group, and mounted in a rigid frame and provided
with a loading platform or body suitable for ballast loading.
The front axle shall be attached to the frame in such man-
ner that the roller may be turned within a minimum circle.
The pneumatic tire roller under working conditions shall
have an effective rolling width of approximately 84 inches
and shall be so designed that by ballast loading the total
load may be varied uniformly from 23,500 pounds or less
to 50,000 pounds or more. The roller shall be equipped with
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tires that will afford ground contact pressures to 80 pounds
per square inch or more. The operating load and tire air
pressure shall be within the range of the manufacturer’s
chart as directed by the Engineer. The Contractor shall
furnish the Engineer with charts and tabulations showing
the contact areas and contact pressures for the full range
of tire inflation pressures and for the full range of loadings
for the particular tires furnished.

The pneumatic tire roller shall be drawn by either a
suitable crawler type tractor, a pneumatic tired tractor,
or a truck of adequate tractive effort, or may be of the
self-propelled type, and the roller, when drawn or propelled
by either type of equipment, shall be considered a medium
pneumatic tire roller unit. The power unit shall have ade-
quate tractive effort to properly move the operating roller
at variable uniform speeds up to approximately 5 miles per
hour.

(3) The medium pneumatic tire roller (Type B) shall
conform to the requirements for Medium Pneumatic Tire
Roller, Type A as specified in Article 213.2(2) except that
the roller shall be equipped with tires that will afford
ground contact pressures to 90 pounds per square inch or
more.

When used on seal coats, asphaltic surface treatments
and bituminous mixture pavements, the roller shall be self-
propelled and equipped with smooth tread tires whether
“Rolling (Light Pneumatic Tire)” or “Rolling (Medium
Pneumatic Tire)” is specified on the plans. The roller shall
be so constructed as to be capable of being operated in both
a forward and a reverse direction. When used on bituminous
mixture pavements, the roller shall have suitable provisions
for moistening the surface of the tires while operating.

Rollers shall be maintained in good repair and operating
condition and shall be approved by the Engineer.

213.3. Construction Methods. This work shall be done
only when ordered by the Engineer. The embankment layer
or the base course shall be sprinkled if directed. Rolling
with a pneumatic tire roller shall start longitudinally at
the sides and proceed towards the center, overlapping on
successive trips by at least one-half of the width of the
pneumatic tire roller. On superelevated curves, rolling shall
begin at the low sides and progress toward the high sides.
Alternate trips of the roller shall be slightly different in
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tength, and rolling shall continue until ordered discontinued
py the Engineer.

The light pneumatic tire roller shall be operated at speeds
directed by the Engineer which shall be between 4 and 12
miles per hour for asphalt surfacing work and between 2 and
3 miles per hour for all other work.

The medium pneumatic tire roller shall be operated at
speeds as directed by the Engineer.

Sufficient rollers shall be provided to compact the ma-
terial in a satisfactory manner, the minimum number of
rolling units to be governed by the basis of estimate for
rolling shown in the plans and progress in placing the ma-
terials to be compacted. The quantity of material placed
per hour shall be determined by averaging the total quanti-
ty of material placed within any one working day. When
operations are so isolated from one another that one roller
unit cannot perform the required compaction satisfactorily
additional roller units shall be provided and operated as
directed by the Engineer.

213.4 Measurement. Rolling performed as provided above
will be measured by the actual hours the pneumatic tire
roller unit works as ordered by the Engineer.

213.5. Payment. The equipment furnished and operated
as prescribed by this item and measured as provided under
“Measurement” will be paid for at the unit price bid for
“Rolling (Light Pneumatic Tire)”, “Rolling (Medium Pneu-
matic Tire) (Type A)” or “Rolling (Medium Pneumatic
Tire) (Type B)”, as the case may be, which price shall be
full compensation for furnishing and operating all equip-
ment; and for all labor, fuel, tools and incidentals necessary
to satisfactorily perform the work except sprinkling.

All sprinkling performed as required will be measured
and paid for in accordance with the provisions governing
the Item, “Sprinkling”.

ITEM 214

ROLLING
(Heavy Pneumatic)

214.1. Description. “Rolling (Heavy Pneumatic)” shall
consist of the compaction of embankment subgrade, flexible
base, foundation course, roadbed treatment, old concrete
pavement (previously broken) or pavements by the operation
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of approved heavy pneumatc tire rollers as herein specified
and as directed by the Engineer.

214.2. Equipment. The heavy pneumatic tire roller shall
consist of not less than four pneumatic tire wheels, running
on axles carrying not more than two wheels, and mounted
in a rigid frame and provided with a loading platform or
body suitable for ballast loading. All wheels shall be ar-
ranged so that they will carry approximately equal loads
when operating on uneven surfaces.

The roller under working conditions shall have a rolling
width of from 8 feet to 10 feet, and shall be so designed that,
by ballast loading, the gross load may be varied uniformly
from 25 tons to 50 tons. The tires shall be capable of opera-
ting under the various loads with variable air pressure up
to 150 pounds per square inch. The operating load and tire
air pressure shall be within the range of the manufacturer’s
chart as directed by the Engineer. Tires shall be practically
full of liquid. (Tires shall be considered as being practically
full when liquid will flow from the valve stem of a fully
inflated tire with the stem in the uppermost position.) The
Contractor shall furnish the Engineer charts or tabulations
showing the contact areas and contact pressures for the
full range of tire inflation pressures and for the full range
of loadings for the particular tires furnished.

There shall be a sufficient quantity of ballast available to
load the equipment to a maximum gross weight of 50 tons.

Rubber tired tractive equipment shall be used on base
courses and asphalt pavements. Other type tractive equip-
ment may be used on embankment subgrades. The heavy
pneumatic tire roller unit shall be capable of turning 180
degrees in the crown width.

The heavy pneumatic tire roller shall be drawn by a suit-
able crawler type tractor, or rubber tired tractor of ade-
quate effort, or may be of self-propelled type, and the roller,
when drawn or propelled by either type of equipment, shall
be considered a heavy pneumatic tire roller unit.

Rollers shall be maintained in good repair and operating
condition and shall be approved by the Engineer.

214.3. Construction Methods. This work shall be done
only when ordered by the Engineer. The embankment layer
or the base course shall be sprinkled if directed. Rolling
with the pneumatic tire roller shall start longitudinally
at the sides and proceed toward the center, overlapping on
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suecessive trips by at least one-half the width of the pneu-
matie tire roller. On superelevated curves, rolling shall be-
gin at the low sides and progress to the high sides. Alter-
nate trips of the voller shall be slightly different in length,
and rolling shall continue until ordered discontinued by the
Engineer.

The rollers shall be operated at speeds directed by the
Fngineer which shall be between 2 and 6 miles per hour.

Sufficient rollers shall be provided to compact the material
in a satisfactory manner, the minimum number of roller
units to be governed by the basis of estimate for rolling
shown on the plans and progress in placing the materials
to be compacted. The quantity of material placed per hour
shall be determined by averaging the total quantity of ma-
terial placed within any one working day. When operations
are so isolated from one another that one voller unit cannot
perform the required compaction satisfactorily, additional
voller units shall be provided and operated as directed by
the Engineer.

214.4. Measurement. Rolling performed as provided
above will be measured by the actual hours the heavy pneu-
matic tire roller unit works as ordered by the Engineer.

214.5. Payment. The equipment furnished and operated
as prescribed by this item and measured as provided under
“Measurement” will be paid for at the unit price bid for
“Rolling (Heavy Pneumatic)”, which price shall be full
compensation for furnishing and operating all equipment;
and for all labor, tools, fuel and incidentals necessary to
satisfactorily perform the work except sprinkling.

All sprinkling performed as required will be measured
and paid for in accordance with the provisions governing
the Item, “Sprinkling”.

ITEM 215

ROLLING
(Grid)

215.1. Description. “Rolling (Grid)” shall consist of the
compaction of embankments, bases, or for breaking up exist-
ing asphalt mats or base materials, by the operation of ap-
proved grid rollers as herein specified and as directed by
the Engineer. This type roller is to be used only where the
character of materials is suitable to this method of rolling.
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215.2. Equipment. The grid roller shall consist of two
metal rollers 66 inches minimum diameter, 82 inches mini-
mum width, mounted in a rigid frame with weight boxes
to permit weight to be varied between 10,000 and 25,000
pounds. The surface of the roller shall consist of a cast or
welded steel fabric grid, composed of undulating bars 1 %
inches wide spaced 5 inches center to center each way. The
bars shall be undulating in each direction approximately
1 inch between the high and low points. The grid roller
shall be drawn by a suitable crawler type tractor of ade-
quate tractive effort. The grid roller, conforming to the
above prescribed requirements, drawn by an approved crawler
type tractor, shall be considered a roller unit.

Rollers shall be maintained in good repair and operating
condition and shall be approved by the Engineer.

215.3. Construction Methods. This work shall be done
only when ordered by the Engineer. The embankment layer
or the base course shall be sprinkled if directed, and rolling
with a grid roller unit shall start longitudinally at the sides
and proceed towards the center, overlapping on successive
trips by at least one-half of the width of the grid roller
unit. On superelevated curves, rolling shall begin at the low
sides and progress toward the high sides. Alternate trips
of the unit shall be slightly different in length, and rolling
shall continue until ordered discontinued by the Engineer.

Old asphalt mats or pit run material to be broken up
shall be rolled with a grid roller unit as directed by the
Engineer.

The grid roller unit, unless otherwise directed, shall be
operated at a speed between 2 and 3 miles per hour.

Sufficient rollers shall be provided to perform the work
in a satisfactory manner, the minimum number of rolling
units to be governed by the basis of estimate for rolling
shown on the plans and progress in placing the materials
to be compacted. The quantity of material placed per hour
shall be determined by averaging the total quantity of ma-
terial placed within any one working day. When operations
are so isolated from one another that one roller unit can-
not perform the required compaction satisfactorily, addi-
tional roller units shall be provided and operated as directed
by the Engineer.

215.4. Measurement. Rolling performed as provided
above will be measured by the actual hours the grid roller
unit works as ordered by the Engineer.
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215.5. Payment. The equipment furnished and opera-
ted as prescribed by this item and measured as provided
ander “Measurement” will be paid for at the wnit price bid
for “Rolling (Grid)”, which price shall be full compensa-
tion for furnishing and operating all equipment; and for
all labor, fuel, tools and incidentals necegsary to satisfactor-
ily perform the work except sprinkling.

All sprinkling performed as required will be measured
and paid for in accordance with the provisions governing
the Item, “Sprinkling”.

ITEM 216

ROLLING
(Proof)

216.1. Description. “Rolling (Proof)” shall consist of
furnishing and operating heavy pneumatic tired compac-
tion equipment for compacting and testing the compaction
of embankment subgrade, flexible base, foundation course,
roadbed treatment or pavements. Proof rolling is designed
to either achieve additional compaction, locate unstable areas,
or both.

216.2. Equipment. The proof rolling equipment shall con-
sist of not less than four pneumatic tired wheels, running
on axles carrying not more than two wheels, and mounted
in a rigid frame and provided with loading platform or
body suitable for ballast loading. All wheels shall be ar-
ranged so that they will carry approximately equal loads
when operating on uneven surfaces.

The proof roller under working conditions shall have a
rolling width of from 8 feet to 10 feet, and shall be so
designed that, by ballast loading, the gross load my be
varied uniformly from 25 tons to 50 tons. The tires shall be
capable of operating under the various loads with variable
air pressure up to 150 pounds per square inch. Tires shall
be practically full of liquid. (Tires shall be considered as
being practically full when liquid will flow from the valve
stem of a fully inflated tire with the stem in the upper-
most position.) The operating load and tire pressure shall
be within the range of the manufacturer’s chart as
directed by the Engineer. The Contractor shall furnish the
Engineer charts or tabulations showing the contact areas
and contact pressures for the full range of tire inflation
pressures and for the full range of loadings for the parti-
cular tires furnished.
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The proof roller shall be drawn by a suitable crawler
type tractor or rubber tired tractor of adequate tractive ef-
fort, or may be of the self-propelled type, and the roller unit
when drawn or propelled by either type of equipment shall be
considered a heavy pneumatic tire proof roller unit.

There shall be a sufficient quantity of ballast available to
load the equipment to a maximum gross weight of 50 tons.

Rubber tired tractive equipment shall be used on base
courses and asphalt pavements. Other type tractive equip-
ment may be used on embankment subgrade. The heavy
pneumatic tire roller unit shall be capable of turning 180
degrees in the crown width.

216.3. Construection Methods. This work shall be done
only when ordered by the Engineer. On embankment com-
paction each layer will be placed to specified thickness at opti-
mum moisture and compacted with conventional equipment
to comply with requirements of governing embankment
item. Prior to placing the overlaying course the layer shall
be further compacted with the proof roller. Proper mois-
ture control is of utmost importance in proof rolling. The
moisture content shall range from optimum moisture to not
more than 3 percent below optimum moisture for the parti-
cular layer of material being rolled. For cohesive soils whose
optimum moisture is near its plastic limit, the range shall
be from 2 percent to 3 percent below optimum moisture.

Within the ranges set forth in Article 216.2 of this item,
the load and tire inflation pressures shall be adjusted as
directed by the Engineer. It is proposed to use a contact
pressure corresponding as nearly as practical to the maxi-
mum supporting value of the subgrade. As stronger layers
are placed the load and tire inflation pressures shall be in-
creased to the maximum contact pressure specified. A mini-
mum of two coverages of the proof roller will be required.
Bach succeeding trip of the proof roller shall be offset by
not greater than one tire width.

Where the operation of the proof roller unit shows an
area to be unstable or non-uniform, such area shall be
brought to satisfactory stability and uniformity by addi-
tional compaction or by removal of unsuitable materials,
replacement with suitable materials and recompaction. The
subgrade shall then be checked for conformity with line
and grade, and any irregularities corrected.

Rollers shall be operated at speeds directed by the En-
gineer which shall be between 2 and 6 miles per hour.
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Flexible bases, foundation courses, roadbed treatments or
asphalt pavements shall be compacted and tested in a man-
ner similar to that described above and as directed by the
Engineer.

216.4. Measurement. Proof Rolling performed as pro-
vided above will be measured by the actual hours the heavy
pneumatic tire proof roller unit works as ordered by the
Engineer.

216.5. Payment. The equipment furnished and operated
as prescribed by this item and measured as provided under
“Measurement” will be paid for at the unit price bid for
“Rolling (Proof)”, which price shall be full compensation
for furnishing and operating all equipment; for all labor,
tools, fuel and incidentals necessary to satisfactorily per-
form the work, except sprinkling.

All sprinkling performed as required, will be measured
and paid for as follows:

a. When used in connection with density control sprin-
kling will not be paid for directly but will be subsidiary to
other bid items.

b. When used in connection with ordinary compaction
all sprinkling will be measured and paid for in accordance
with the provisions governing the Item, “Sprinkling”.

Unless otherwise provided on the plans or in the special
provisions, payment for reworking unstable or non-uniform
areas, removing and replacing materials, addition of stabil-
izing materials, and all compaction and incidentals neces-
sary to correct all irregularities will not be made directly
but will be considered as subsidiary to the various bid items.

ITEM 230
ROADBED TREATMENT

230.1. Description. “Roadbed Treatment” shall consist of
treating designated sections of the roadbed by the addition
of suitable material and shall be constructed as herein speci-
fied in conformity with the typical sections shown on the
plans and to the lines and grades as established by the
Engineer.

230.2. Material. The material shall be approved by the
Engineer, and shall meet the following requirements for the
type or types specified on the plans:

94



230.3 to 4

Type A. This material shall consist of selected clay or
calcareous clay, with or without stones, conglomerate or
sand of a proper quality to secure a well bonded course.

Type B. This material shall consist of sand or other suit-
able granular material, free from lumps of earth, vegetation
or other objectional matter.

Type C. This material shall conform to the specification
requirements shown on the plans.

230.3. Material Sources. Should the Contractor elect to
obtain the specified materials from local pits, the material
may be secured from the sources shown on plans or ap-
proved by the Engineer.

Material pits shall be stripped, if required, and any
material considered unacceptable by the Engineer shall be
removed from the pits.

Pits, as utilized, shall be opened up in such manner as to
immediately expose the vertical faces of all the various
strata of acceptable material and, unless otherwise directed,
the material shall be secured in successive vertical cuts
extending through all of the exposed strata, in order that
a uniformly mixed material will be secured.

230.4. Construction Methods. Prior to the inauguration
of this work the roadbed shall have been graded and/or
shaped, compacted and finished to conform to the typical
sections shown on the plans and to the lines and grades
established by the Engineer. Unstable material or material
not intended to remain in the roadbed for use in this work
shall have been removed and all operations incidental there-
to shall have been performed and, if so specified, paid for
under other items of work. The roadbed shall be firm and
free of holes, ruts and depressions and in condition to re-
ceive the roadbed treatment.

The material shall be delivered in approved vehicles of
uniform capacity, and it shall be the charge of the Con-
tractor that the required amount of specified material shall
be delivered in each 100-foot station. The material shall be
spread to proper section by the use of blades, drags or
other suitable equipment.

If the material is not well mixed or contains oversize
material it shall be thoroughly mixed, after spreading, and
all oversize material shall be broken by raking, blading,
disking, harrowing, scarifying or other approved methods.
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Upon completion of this work, the course shall be reshaped
to conform to the typical sections shown on plans and pre-
pared and finished to receive the succeeding course or layer
of subbase, base or pavement structure.

The surface of the course shall be maintained in a smooth
condition, free from undulations and ruts, until other work is
placed thereon, or the work is accepted. During this mainte-
nance, additional material shall be added, if ordered by the
Engineer, as necessary for the maintenance of a satisfactory
surface.

In those cases where additional compaction is desired it
shall be obtained by the method of compaction hereinafter
specified as the “Ordinary Compaction” method or the
“Density Control” method of compaction as indicated on
the plans,

When the plans indicate that the “Ordinary Compaction”
method is to be used the following provisions shall apply:

The material shall be sprinkled and rolled as directed
by the Engineer. All irregularities, depressions or weak
spots which develop shall be corrected immediately by scar-
ifying the areas affected, adding or removing material as
required, reshaping and recompacting by sprinkling and
rolling.

When the plans indicate that the “Density Control” me-
thod of compaction is to be used, the following provisions
shall apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density shown on the plans as determined in accordance with
Test Method Tex-114-E. The field density determination shall
be made in accordance with approved methods. In addition
to the requirements specified for density, the entire depth
of the roadbed treatment as shown on the plans shall be
compacted to the extent necessary to remain firm and stable
under construction equipment. After each section of road-
bed treatment is completed, tests as necessary will be made
by the Engineer. If the material fails to meet the density
specified it shall be reworked as necessary to meet these
requirements. All irregularities, depressions or weak spots
which may develop shall be corrected immediately by scar-
ifying the arcas affected, adding or removing material as
required, reshaping and recompacting by sprinkling and
rolling. The completed course shall be smooth and free of
segregation, ruts or depressions. The compacted roadbed
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treatment shall be maintained by the Contractor until sub-
sequent base and surface courses have been completed, and
should the road bed treatment due to any reason or cause,
lose the required stability, density and finish before the
subsequent base and surfacing have been completed, it shall
be recompacted and refinished at the sole expense of the
Contractor.

230.5. Measurement. Work and accepted material as pre-
scribed for this item will be measured by the cubic yard
of material in vehicles as delivered on the road or by the
ton of 2,000 pounds dry weight as delivered on the rcad.
The dry weight will be determined by deducting the weight
of the moisture in the material at the time of weighing
from the gross weight of the material. The moisture in the
material will be determined by Test Method Tex-103-E, at
least one time each day and more often if conditions war-
rant.

When the plans indicate that measurement of the mate-
rial is to be by the ton, a set of standard platform truck
scales conforming to the requirements of the Item, “Weigh-
ing and Measuring Equipment”, shall be furnished by the
Contractor and placed at a location approved by the Engineer.

Measurement for hauling material into each quarter mile
beyond the first quarter mile will be based on the shortest
practical haul route between the center of mass of the desig-
nated or approved material source or sources and point of
delivery on the road.

230.6. Payment. The work performed and material fur-
nished as prescribed for this item and measured in accord-
ance with the method indicated on the plans and proposal and
in accordance with the applicable provisions of “Measurement”
above, will be paid for at the unit price bid by one of the fol-
lowing methods: (1) “Roadbed Treatment (Ordinary Compac-
tion)” of the type specified and “Additional Quarter Mile
Haul” or (2) “Roadbed Treatment (Density Control)” of
the type specified and “Additional Quarter Mile Haul”.

The unit prices bid for roadbed treatment shall each be
full compensation for shaping and fine grading the road-
bed; all stripping required; for furnishing all materials;
for all royalty and freight involved; for furnishing scales
and labor involved in weighing the material when required;
loosening, excavating and loading the material; hauling the
first one-quarter mile and delivering on the road; for spread-
ing, mixing, breaking oversize material and finishing; and
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for all manipulations, labor, tools, equipment and incidentals
necessary to complete the work except as follows:

When “Ordinary Compaction” is indicated on the plans
all sprinkling and rolling performed as required will be
measured and paid for in accordance with the provisions
governing the Items of “Sprinkling” and “Rolling”, respec-
tively.

When “Density Control” is indicated on the plans sprink-
ling and rolling will not be paid for directly but the cost
of all sprinkling and rolling will be subsidiary to other hid
items.

Hauling material into each quarter mile beyond the first
quarter mile will be paid for at the unit price bid for “Ad-
ditional Quarter Mile Haul”.

ITEM 232

FLEXIBLE BASE
(Caliche)

232.1. Description. “Flexible Base (Caliche)” shall con-
sist of a foundation course for surface course or for other
base courses; shall be composed of caliche and stone mate-
rials; and shall be constructed as herein specified in one or
more courses in conformity with the typical sections shown
on plans and to the lines and grades as established by the
Engineer.

232.2. Material. The material shall consist of argillac-
eous limestone, calcareous or calcareous clay particles, with
or without stone, conglomerate, gravel, sand or other granu-
lar materials. The material shall be approved by the Engi-
neer at the source. Only such material removed from the pits
as directed and considered unacceptable by the Engineer
shall be classified and paid for as “Stripping”. All the ac-
ceptable material shall be screened, and the oversize shall
be crushed and returned to the screened material again in
such manner that a uniform product will be produced. Sam-
ples for testing the material shall be taken prior to the
compaction operations.

232.3. Types. The types of material are identified as
follows:

(1) Type A. Type A flexible base shall consist of pro-
cessed or crushed material as described in “Material” above.
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(2) Type B. Type B flexible base shall consist of pro-
cessed or crushed material as described in “Material” above
and shall be screened or partially screened or otherwise
manipulated in a manner satisfactory to the Engineer, prior
to crushing in order that all soil, clay and other objection-
able material will be removed.

232.4. Grades. The material shall conform to the re-
quirement of either Grade 1 or Grade 2 as follows:

(1) Grade 1. When tested by Texas Highway Depart-
ment standard laboratory methods, the flexible base material
shall meet the following requirements:

Passing 13 inch sieve ... ........ ....... .. 100%
Retained on No. 40 sieve. .. ... ......... 50 to 85%

Material passing the No. 40 seive shall be known as “Soil
Binder” and shall meet the following requirements when
prepared in accordance with Test Method Tex-101-E pro-
cedure:

The liquid limit shall not exceed ............ 40
The plasticity index shall not exceed ..........12

(2) Grade 2. The grading, soil constants and/or tri-
axial requirements and other specification data for Grade
2 flexible base material shall be as shown on the plans.

232.5. Material Sources. Should the Contractor elect to
produce the specified material from local pits, the material
shall be secured from the sources shown on plans or ap-
proved by the Engineer. These pits, as utilized, shall be
opened up in such manner as to immediately expose the
vertical faces of all of the various strata of acceptable
material, and unless otherwise directed, the material shall
be secured (by blasting if necessary) in successive verti-
cal cuts extending through all of the exposed strata.

When shown on the plans, the processed material shall
not be hauled directly to the road but shall be stockpiled
on the area designated on the plans. The stockpile shall be
not less than the height indicated and shall be made up
of layers of processed material not to exceed the depth
shown on the plans. After a sufficient stockpile, as determined
by the Engineer, has been constructed as specified, the Con-
tractor may proceed with loading from the stockpile for
delivery to the road. In loading from the stockpile for de-
livery to the road, the material shall be loaded by making
successive vertical cuts through the entire depth of the
stockpile.
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232.6. Construction Methods.

(1) Preparation of Subgrade. The roadbed shall be ex-
cavated and shaped in conformity with the typical sections
shown on plans and to the lines and grades as established
by the Engineer. All unstable or otherwise objectionable
material shall be removed from the subgrade and replaced
with approved material. All holes, ruts and depressions
shall be filled with approved material, and if required, the
subgrade shall be thoroughly wetted with water and reshaped
and rolled to the extent directed in order to place the sub-
grade in an acceptable condition to receive the base material.
The surface of the subgrade shall be finished true to line
and grade as established and in conformity with the typical
section shown on plans. Any deviation in excess of % inch
in cross section and in length of 16 feet measured longi-
tudinally shall be corrected by loosening, adding or removing
material, reshaping and recompacting by sprinkling and
rolling. Sufficient subgrade shall be prepared in advance to
insure satisfactory prosecution of the work. Material excavated
in the preparation of the subgrade shall be utilized in the
construction of adjacent shoulders and slopes or otherwise
disposed of as directed, and any additional material required
for the completion of the shoulders and slopes shall be
secured from sources indicated on plans or designated by
the Engineer.

(2) First Course. Immediately before placing the base
material, the subgrade shall be checked as to conformity
with grade and section.

The material shall be delivered in approved vehicles of
a uniform capacity and it shall be the charge of the Con-
tractor that the required amecut of specified material shall
be delivered in each 100-foot station. Material deposited
upon the subgrade shall be spread and shaped the same day
unless otherwise directed by the Engineer in writing. In
the event inclement weather or other unforeseen circum-
stances render impractical the spreading of the material
during the first 24-hour period, the material shall be scari-
fied and spread as directed by the Engineer. The material
shall be sprinkled, if directed, and shall then be bladed,
dragged and shaped to conform to typical sections as shown
on plans. All areas and “nests” of segregated course or fine
material shall be corrected or removed and replaced with
well graded material, as directed by the Engineer. If ad-
ditional binder is considered desirable or mnecessary after the
material is spread and shaped, it shall be furnished and
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applied in the amount directed by the Engineer. Such binder
material shall be carefully and evenly incorporated with the
material in place by scarifying, harrowing, brooming or by
other approved methods.

The course shall be compacted by the method of com-
paction hereinafter specified as the “Ordinary Compaction”
method or the “Density Control” method of compaction as
indicated on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provision shall apply:

The course shall be sprinkled as required and rolled as
directed until a uniform compaction is secured. Throughout
this entire operation, the shape of the course shall be main-
tained by blading, and the surface upon completion shall
be smooth and in conformity with the typical sections shown
on plans and to the established lines and grades. In that area
on which pavement is to be placed, any deviation in excess of
14 inch in cross section and in a length of 16 feet measured
longitudinally shall be corrected by loosening, adding or
removing material, reshaping and recompacting by sprin-
kling and rolling. All irregularities, depressions or weak
spots which develop shall be corrected immediately by scari-
fying the areas affected, adding suitable material as required,
reshaping and recompacting by sprinkling and rolling.

When the plans indicate that the “Density Control” meth-
od of compaction is to be used, the following provisions shall
apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density as hereinafter specified under “Density”. In ad-
dition to the requirements specified for density, the full
depth of flexible base shown on the plans shall be com-
pacted to the extent necessary to remain firm and stable
under construction equipment. After each section of flexible
base is completed, tests as necessary will be made by the
Engineer. If the material fails to meet the density require-
ments, it shall be reworked as necessary to meet these re-
quirements. Throughout this entire operation the shape of
the course shall be maintained by blading, and the surface
upon completion shall be smooth and in conformity with
the typical sections shown on the plans and to the estab-
lished lines and grades. In that area on which pavement is
to be placed, any deviation in excess of % inch in cross
section and in a length of 16 feet measured longitudinally
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shall be corrected by loosening, adding or removing material,
reshaping and recompacting by sprinkling and rolling. All
irregularities, depressions or weak spots which develop
shall be corrected immediately by scarifying the areas af-
fected, adding suitable material as required, reshaping and
recompacting by sprinkling and rolling. Should the base
course, due to any reason or cause, lose the required stability,
density and finish before the surfacing is eomplete, it shall
be recompacted and refinished at the sole expense of the
Contractor.

(8) Sueceeding Courses. Construction methods shall be
the same as prescribed for the first course.

(4) Density. When the “Density Control” method of com-
paction is indicated on the plans each course of flexible
base shall be compacted to the percent density shown on
the plans. The testing will be as outlined in Test Method
Tex-114-E. It is the intent of this specification to provide
in that part of the base included in the top 8 inches im-
mediately below the finished surface of the roadway, not
less than 100 percent of the density as determined by the
compaction ratio method. Field density determination shall
be made in accordance with approved methods.

232,7. Measurement, Work and accepted material as
prescribed for this item will be measured by the cubic yard
of material in vehicles as delivered on the road or by the
ton of 2000 pounds dry weight as delivered on the road.
The dry weight will be determined by deducting the weight
of the moisture in the material at the time of weighing
from the gross weight of the material. The moisture in the
material will be determined by Test Method Tex-103-E, at
least one time each day and more often if conditions war-
rant.

When the plans indicate that measurement of the material
is to be by the ton, a set of standard platform truck scales
conforming to the applicable requirements of the Item,
“Weighing and Measuring Equipment”, shall be furnished
by the Contractor and placed at a location approved by the
Engineer.

Measurement for hauling material into each quarter mile
beyond the first quarter mile will be based on the shortest
practical haul route between the center of mass of the
designated or approved material source or sources and point
of delivery on the road.
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232.8. Payment. The work performed and material fur-
nished (including additional binder if required) as prescribed
for this item and measured in accordance with the method
indicated on the plans and proposal and in accordance with
the applicable provisions of “Measurement” above, will be
paid for at the unit price bid, by one of the following meth-
ods: (1) “Flexible Base (Ordinary Compaction)” of the
type and grade specified and “Additional Quarter Mile Haul”
or (2) “Flexible Base (Density Control)” of the type and
grade specified and “Additional Quarter Mile Haul”.

The unit prices bid for flexible base shall each be full
compensation for shaping and fine grading the roadbed;
for furnishing all materials; for all royalty and freight
involved; for furnishing scales and labor involved in weigh-
ing the material when required; for loosening or blasting,
excavating, screening and crushing; for temporary stock-
piling where required; for loading all materials; for haul-
ing the first one quarter mile and delivering on the road; for
spreading, blading, dragging, shaping and finishing; and
for all manipulation, labor, tools and incidentals necessary
to complete the work except as follows:

When “Ordinary Compaction” is indicated on the plans
all sprinkling and rolling performed as required will be
measured and paid for in accordance with the provisions
governing the Items of “Sprinkling” and “Rolling” respec-
tively.

When “Density Control” is indicated on the plans, sprin-
kling and rolling will not be paid for directly but the cost
of all sprinkling and rolling will be subsidiary to other bid
items.

Hauling base course material into each quarter mile be-
yond the first quarter mile will be paid for at the unit price
bid for “Additional Quarter Mile Haul”.

Unless otherwise noted on the plans, all excavation re-
quired by this item in the preparation of the subgrade and
for the completion of the shoulders and slopes will be
measured and paid for in accordance with the provisions
governing the Items of “Roadway Excavation” and “Bor-
row” respectively, with the provision that yardage will be
measured and paid for once only, regardless of the manipula-
tions involved. Where shown on plans, the excavation re-
quired in the preparation and shaping of the subgrade, for
the completion of the shoulders and slopes and for finishing
roadway, shall be performed, measured and paid for in ac-
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cordance with the provisions governing the Items of “Blad-
ing”, “Road Grader Work” or “Scraper Work”, respectively.
Payment under the Item, “Roadway Excavation” will not
be allowed within the limits designated for “Blading”, “Road
Grader Work”, or “Scraper Work”.

All stripping performed as required will be measured and
paid for in accordance with the provisions governing the
Item, “Stripping”.

ITEM 234

FLEXIBLE BASE
(Shell with Sand Admixture)

234.1. Description. “Flexible Base (Shell with Sand Ad-
mixture)” shall consist of a foundation course for surface
course or other base courses, shall be composed of shell and
binder, and shall be constructed as herein specified in one
or more courses in conformity with the typical sections
shown on plans and to the lines and grades as established
by the Engineer.

234.2. Materials.

(1) Shell. Shell shall consist of durable particles of
shell with or without its natural binder material and may
be either washed, partially washed or unwashed.

(2) Sand. Sand shall consist of fine sand or sandy loam
and shall be practically free from roots, grass and other
foreign materials.

(3) Flexible Base. All materials shall be obtained from
sources designated on the plans or approved by the Engineer.
Both the shell and the sand shall be of such quality that
when properly proportioned and mixed a satisfactory flexi-
ble base material will be produced. Samples for testing
shall be taken prior to the compaction operations.

When the shell is received in barges, where storage space
permits, the shell shall be unloaded into stockpile in such
a manner that several barges will be mixed in loading the
shell from the stockpile into vehicles for delivery to the
road. The Contractor will be responsible for mixing the
shell to the extent that segregation will be corrected and
a uniform material will be delivered on the road. When the
shell is loaded directly from reefs or pits into vehicles for
delivery to the road, the material shall be excavated in such
manner as to mix the various layers of material in the
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reef or pit. The Contractor will be responsible for furnishing
shell and sand which, when properly mixed, will produce
a satisfactory uniform mixture as specified.

234.3. Grades. The combined material shall conform to
the requirements of either Grade 1 or Grade 2 as follows:

(1) Grade 1. When properly slaked and tested by stand-
ard Texas Highway Department laboratory methods, the
.flexible base material shall meet the following requirements:

Passing 1% inch sieve. ...................90-100%
Retained on No. 40 sieve. .. ................45-65%

The material passing the No. 40 sieve shall be known as
soil binder and shall meet the following requirements when
prepared in accordance with Test Method Tex-101-E pro-
cedure:

The Liquid Limit shall not exceed.............. - 35
The Plasticity Index shall not exceed........... 10

(2) Grade 2. The grading, soil constants and/or triaxial
requirements and other specification data for Grade 2 flexible
base shall be as shown on the plans.

234.4 Construction Methods.

(1) Preparation of Subgrade. The roadbed shall be ex-
cavated and shaped in conformity with the typical sections
shown on plans and to the lines and grades established by
the Engineer. All unstable or otherwise objectionable ma-
terial shall be removed from the subgrade and replaced with
approved material. All holes, ruts and depressions shall be
filled with approved material, and, if required, the subgrade
shall be thoroughly wetted with water and reshaped and
rolled to the extent directed in order to place the subgrade
in an acceptable condition to receive the base material. The
surface of the subgrade shall be finished to line and grade
as established, and be in conformity with the typical section
shown on plans and any deviation in excess of % inch in
cross section and in a length of 16 feet measured longi-
tudinally shall be corrected by loosening, adding or re-
moving material, reshaping and recompacting by sprinkling
and rolling. Sufficient subgrade shall be prepared in advance
to insure satisfactory prosecution of the work. Material
excavated in the preparation of the subgrade shall be utilized
in the construction of adjacent shoulders and slopes or other-
wise disposed of as directed. Any additional material required
for the completion of the shoulders and slopes shall be secured
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from sources indicated on plans or designated by the Engi-
neer.

(2) First Course. Immediately before placing the base
material, the subgrade shall be checked as to conformity with
grade and section, and corrections made if necessary.

All materials shall be delivered in approved vehicles of a
uniform capacity. The required amount of shell shall be uni-
formly spread across the section and allowed to dry suffi-
ciently to insure proper slaking and mixing of the binder
material. Tmmediately upon completion of the drying period,
as determined by the Engineer, the specified amount of sand
admixture shall be spread uniformly across the shell. The
material shall then be sprinkled as required and thoroughly
mixed by blading and harrowing, or other approved methods.

If approved by the Engineer in writing, a central mixing
plant, or a road mixing machine or a combination of machine,
which will produce a uniform material meeting all of the
requirements of this specification may be used in place of
the road mixing desecribed hereinbefore.

Failure to proceed with the placing of sand admixture or
mixing and placing operations will be grounds for the sus-
pension of placing of shell. Under no conditions will the
Contractor be allowed to place an excessive amount of shell
without proceeding with the mixing and placing operations.

The course shall be compacted by the method of compaction
hereinafter specified as the “Ordinary Compaction” method
or the “Density Control” method of compaction as indicated
on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provisions shall apply:

After mixing, all material shall be windrowed, and then
spread over the section in layers not to exceed 2 inches in
loose depth. If necessary to prevent segregation, the material
shall be wetted in the windrow prior to spreading. After each
lift is spread, it shall be sprinkled and rolled to secure
maximum compaction as directed by the Engineer. Succeed-
ing layers shall then be placed similarly until the course is
completed. All areas and “nests” of segregated coarse or
fine material shall be corrected or removed and replaced
with well graded material, as directed by the Engineer. The
course shall then be sprinkled as required and rolled as
directed until a uniform compaction is secured. Throughout
this entire operation, the shape of the course shall be main-
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tained by blading; and the surface, upon completion, shall
be smooth and in conformity with the typical sections shown
on plans, and to the established lines and grades.

In that area on which pavement is to be placed, any devia-
tion in excess of % inch in cross section and in a length of
16 feet measured longitudinally shall be corrected by loosen-
ing, adding or removing material, reshaping and recompact-
ing by sprinkling and rolling. All irregularities, depressions
or weak spots which develop shall be corrected immediately
by scarifying the areas affected, adding suitable material as
required, reshaping and recompacting by sprinkling and
rolling.

When the plans indicate that the “Density Control” method
of compaction is to be used, the following provisions shall
apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density as hereinafter specified under “Density”. In addition
to the requirements specified for density, the full depth of
flexible base shown on the plans shall be compacted to the
extent necessary to remain firm and stable under construc-
tion equipment. After each section of flexible base is com-
pleted, tests as necessary will be made by the Engineer. If
the material fails to meet the density requirements, it shall
be reworked as mnecessary to meet these requirements.
Throughout this entire operation the shape of the course shall
be maintained by blading, and the surface upon completion
shall be smooth and in conformity with the typical section
shown on the plans and to the established lines and grades.
In that area on which pavement is to be placed, any deviation
in excess of 4 inch in cross section and in a length of 16
feet measured longitudinally shall be corrected by loosening,
adding or removing material, reshaping and recompacting
by sprinkling and rolling. All irregularities, depressions or
weak spots which develop shall be corrected immediately by
scarifying the areas affected, adding suitable material as
required, reshaping and recompacting by sprinkling and
rolling. Should the base course, due to any reason or cause,
lose the required stability, density and finish before the
surfacing is complete, it shall be recompacted and refinished
at the sole expense of the Contractor.

(3) Succeeding Courses. Construction methods shall be
the same as prescribed for the first course.

(4) Density. When the “Density Control” method of
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compaction is indicated on the plans each course of flexible
base shall be compacted to the percent density shown on the
plans. The testing will be as outlined in Test Method Tex-~
114-B. It is the intent of this specification to provide in that
part of the base included in the top 8 inches immediately
below the finished surface of the roadway, not less than 100
percent of the density as determined by the compaction ratio
method. Field density determination shall be made in accord-
ance with approved methods.

234.5. Measurement. Work and accepted material as pre-
seribed for this item will be measured for payment in accord-
ance with the method indicated on the plans and proposal,
the method of measurement being as follows:

(1) When bids are requested on “Flexible Base (Ordi-
nary Compaction)” of the grade specified, “Sand Admixture”
and “Additional Quarter Mile Haul (Sand Admixture)” or
“Flexible Base (Density Control)” of the grade specified,
“Sand Admixture” and “Additional Quarter Mile Haul (Sand
Admixture)”, measurement will be by the cubic yard, in
vehicles as delivered on the road, the shell and sand admix-
ture to be measured separately. Measurement for hauling
sand admixture material into each quarter mile beyond the
first quarter mile will be based on the shortest practical haul
route between the center of mass of the designated or ap-
proved material source or sources and the point of delivery
on the road.

(2) When bids are requested only on “Flexible Base
(Ordinary Compaction)” of the grade specified or “Flexible
Base (Density Control)” of the grade specified, measurement
will be by the ton of 2000 pounds dry weight of combined
shell and sand admixture.

When the plans indicate that measurement of the material
is to be by the ton, a set of standard platform truck scales
conforming to the applicable requirements of the Ttem,
“Weighing and Measuring Equipment”, shall be furnished
by the Contractor and placed at a location approved by the
Engineer, except that when the material is weighed in mixing
or batching, platform truck scales and reweighing will not
be necessary.

234.6. Payment. The work performed and material fur-
nished as prescribed by this item and measured in accordance
with the method indicated on the plans and proposal and in
accordance with the applicable provisions of “Measurement”

108



234.6

above will be paid for at the unit price bid by one of the
following methods:

(1) “Flexible Base (Ordinary Compaction)” of the grade
specified, “Sand Admixture” and “Additional Quarter Mile
Haul (Sand Admixture)” or “Flexible Base (Density Con-
trol)” of the grade specified, “Sand Admixture” and “Addi-
tional Quarter Mile Haul (Sand Admixture)”. (Cubic yard
measurement with direct payment for hauling sand admixture
beyond the first quarter mile).

(2) “Flexible Base (Ordinary Compaction)” of the grade
specified or “Flexible Base (Density Control)” of the grade
specified. (Ton measurement of combined shell and sand
admixture without direct payment for hauling).

The unit prices bid for flexible base shall each be full
compensation for securing and furnishing all materials, in-
cluding all royalty and freight involved; for furnishing scales
and labor involved in weighing the material when required;
for all processing and loading; for all hauling except as
provided herein; for delivering, stockpiling if required,
placing, spreading, mixing, blading, shaping, dragging and
finishing; and for all manipulations, labor, tools, equipment
and incidentals necessary to complete the work except as
follows:

The unit price bid shall include all hauling when payment
is by the ton of combined shell and sand admixture. When
unit bid prices are requested for “Flexible Base”, “Sand
Admixture” and “Additional Quarter Mile Haul (Sand Ad-
mixture)”, the unit price bid for “Sand Admixture” shall in-
clude hauling only the first quarter mile, and hauling such
material beyond the first quarter mile will be paid for at the
unit price bid for “Additional Quarter Mile Haul (Sand Ad-
mixture)”.

When “Ordinary Compaction” is indicated on the plans all
sprinkling and rolling performed as required will be meas-
ured and paid for in accordance with the provisions govern-
ing the Items of “Sprinkling” and “Rolling” respectively.

When “Density Control” is indicated on the plans, sprinkling
and rolling will not be paid for directly but shall be sub-
sidiary to other bid items.

Unless otherwise provided by the plans, all excavation
required by this item in the preparation of the subgrade and
for the completion of the shoulders and slopes will be meas-
ured and paid for in accordance with the provisions governing
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the Items of “Roadway Excavation”, and “Borrow”, respec-
tively, with the provision that yardage will be measured and
paid for once only, regardless of the manipulations involved.

When shown on plans, the excavation required in the
preparation and shaping of the subgrade, for the completion
of shoulders and slopes, and for finishing roadway shall be
performed, measured and paid for in accordance with the
provisions governing the Items of “Blading”, “Road Grader
Work” or “Scraper Work”. Payments under the Item, “Road-
way Excavation” will not be allowed within the limits desig-
nated for the Items, “Blading”, “Road Grader Work” or
“Scraper Work”.

ITEM 236

FLEXIBLE BASE
(Bank-run Gravel)

236.1. Description. “Flexible Base (Bank-run Gravel)”
shall consist of a foundation course for surface course or
for other base courses; shall be composed of bank-run gravel;
and shall be constructed as herein specified in one or more
courses in conformity with the typical sections shown on
plans and to the lines and grades as established by the
Engineer.

236.2. Material. The material shall consist of durable
particles of gravel mixed with approved binding material;
and shall be free from thin or elongated pieces, lumps of
clay, soil, loam or vegetable matter. The material may be
bank-run or the binder may be added and incorporated by
approved methods as herein specified. The material shall be
approved by the Engineer at the source. Only such material
removed from the pits as directed and considered unaccept-
able by the Engineer shall be classified and paid for as
“Stripping”. Material containing gravel or conglomerate over
2 inches in their largest dimension shall be broken up and
uniformly mixed with the remainder of the material. Sam-
ples for testing the material shall be taken prior to the
compaction operations.

236.3. Grades. The material shall conform to the re-
quirements of either Grade 1 or Grade 2 as follows:

Grade 1: When properly slaked and tested by standard
Texas Highway Department laboratory methods, the flexible
base material shall meet the following requirements:
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Retained on 1% inch sieve............. 0to 5%
Retained on No. 4 sieve................ 30 to 75%
Retained on No. 40 sieve.............. 65 to 85%

Material passing the No. 40 sieve shall be known as “Soil
Binder” and shall meet the following requirements when
prepared in accordance with Test Method Tex-101-E pro-
cedure:

The liquid limit shall not exceed............... 35
The plasticity index shall not exceed. .. ......... 12

Garde 2: The grading, soil constants and/or triaxial re-
quirements and other specification data for Grade 2 flexible
base material shall be as shown on the plans.

236.4. Material Sources. Should the Contractor elect to
produce the specified material from local pits, the material
shall be secured from the sources shown on plans or approved
by the Engineer. These pits as utilized shall be opened up in
such manner as to immediately expose the vertical faces of
all the various strata of acceptable material, and unless
otherwise directed, the material shall be secured in succes-
sive vertical cuts extending through all of the exposed strata,
in order that a uniformly mixed material will be secured.

When shown on the plans, the processed material shall not
be hauled directly to the road but shall be stockpiled on the
area designated on the plans. The stockpile shall be not
less than the height indicated and shall be made up of layers
of processed material not to exceed the depth shown on the
plans. After a sufficient stockpile, as determined by the En-
gineer, has been constructed as specified, the Contractor
may proceed with loading from the stockpile for delivery
to the road. In loading from the stockpile for delivery to
the road, the material shall be loaded by making successive
vertical cuts through the entire depth of the stockpile.

236.5. Construction Methods.

(1) Preparation of Subgrade. The roadbed shall be ex-
cavated and shaped in conformity with the typical sections
shown on plans and to the lines and grades as established by
the Engineer. All unstable or otherwise objectionable ma-
terial shall be removed from the subgrade and replaced with
approved material. All holes, ruts and depressions shall be
filled with approved material, and if required, the subgrade
shall be thoroughly wetted with water, reshaped and rolled
to the extent directed in order to place the subgrade in an
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acceptable condition to receive the base material. The surface
of the subgrade shall be finished to line and grade as estab-
lished and in conformity with the typical section shown on
plans, and any deviation in excess of % inch in cross section
and in a length of 16 feet measured longitudinally shall be
corrected by loosening, adding or removing material, re-
shaping and recompacting by sprinkling and rolling. Suffi-
cient subgrade shall be prepared in advance to insure satis-
factory prosecution of the work. Material excavated in the
preparation of the subgrade shall be utilized in the construc-
tion of adjacent shoulders and slopes or otherwise disposed
of as directed, and any additional material required for the
completion of the shoulders and slopes shall be secured from
sources indicated on plans or designated by the Engineer.

(2) First Course. Immediately before placing the base
material, the subgrade shall be checked as to conformity with
grade and section.

The material shall be delivered in approved vehicles of a
uniform capacity, and it shall be the charge of the Contractor
that the required amount of specified material shall be de-
livered in each 100-foot station. Material deposited upon the
subgrade shall be spread and shaped the same day unless
otherwise directed by the Engineer in writing. In the event
inclement weather or other unforseen circumstances render
impractical the spreading of the material during the first
24-hour period, the material shall be scarified and spread as
directed by the Engineer. The material shall be sprinkled, if
directed, and shall then be bladed, dragged and shaped to
conform to typical sections as shown on plans. All areas and
“nests” of segregated coarse or fine material shall be cor-
rected or removed and replaced with well graded material,
as directed by the Engineer. If additional binder is considered
desirable or necessary after the material is spread and
shaped, it shall be furnished and applied in the amount direct-
ed by the Engineer. Such binder material shall be carefully
and evenly incorporated with the material in place by scari-
fying, harrowing, brooming or by other approved methods.

The course shall be compacted by the method of compac-
tion hereinafter specified as the “Ordinary Compaction”
method or the “Density Control” method of compaction as
indicated on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provisions shall apply:

The course shall be sprinkled as required and rolled as
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directed until a uniform compaction is secured. Throughout
this entire operation, the shape of the course shall be main-
tained by blading, and the surface upon completion shall be
smooth and in conformity with the typical sections shown on
plans and to the established lines and grades. In that area
on which pavement is to be placed, any deviation in excess
of % inch in cross section and in a length of 16 feet measured
longitudinally shall be corrected by loosening, adding or re-
moving material, reshaping and recompacting by sprinkling
and rolling. All irregularities, depressions, or weak spots
which develop shall be corrected immediately by scarifying
the areas affected, adding suitable material as required, re-
shaping and recompacting by sprinkling and rolling.

When the plans indicate that the “Density Control” meth-
od of compaction is to be used, the following provisions shall

apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density as hereinafter specified under “Density”. In addition
to the requirements specified for density, the full depth of
flexible base shown on the plans shall be compacted to the
extent necessary to remain firm and stable under construction
equipment. After each section of flexible base is completed,
tests as necessary will be made by the Engineer. If the
material fails to meet the density requirements, it shall be
reworked as necessary to meet these requirements. Through-
out this entire operation the shape of the course shall be
maintained by blading, and the surface upon completion shall
be smooth and in conformity with the typical section shown
on the plans and to the established lines and grades. In that
area on which pavement is to be placed, any deviation in
excess of %4 inch in cross section and in a length of 16 feet
measured longitudinally shall be corrected by loosening, add-
ing or removing material, reshaping and recompacting by
sprinkling and rolling. All irregularities, depressions, or
weak spots which develop shall be corrected immediately by
scarifying the areas affected, adding suitable material as re-
quired, reshaping and recompacting by sprinkling and roll-
ing. Should the base course, due to any reason or cause, lose
the required stability, density and finish before the surfacing
is complete, it shall be recompacted and refinished at the
sole expense of the Contractor.

(3) Succeeding Courses. Construction methods shall be
the same as prescribed for the first course.
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(4) Density. When the “Density Control” method of
compaction is indicated on the plans each course of flexible
base shall be compacted to the percent density shown on the
plans. The testing will be as outlined in Test Method Tex-
114-E, It is the intent of this specification to provide in that
part of the base included in the top 8 inches immediately
below the finished surface of the roadway, not less than 100
percent of the density as determined by the compaction ratio
method. Field density determination shall be made in aec-
cordance with approved methods.

236.6. Measurement. Work and accepted material as
prescribed for this item will be measurved by the cubic yard
of material in vehicles as delivered on the road or by the
ton of 2000 pounds dry weight as delivered on the road. The
dry weight will be determined by deducting the weight of the
moisture in the material at the time of weighing from the
gross weight of the material. The moisture in the material
will be determined by Test Method Tex-103-E, at least one
time each day and more often if conditions warrant.

When the plans indicate that measurement of the material
is to be by the ton, a set of standard platform truck scales
conforming to the applicable requirements of the Item,
“Weighing and Measuring Equipment”, shall be furnished by
the Contractor and placed at a location approved by the
Engineer.

Measurement for hauling material into each quarter mile
beyond the first quarter mile will be based on the shortest
practical haul route between the center of mass of the
designated or approved material source or sources and
point of delivery on the road.

236.7. Payment. The work performed and material fur-
nished (including additional binder if required) as prescribed
for this item and measured in accordance with the method
indicated on the plans and proposal and in accordance with
the applicable provisions of “Measurement” above, will be
paid for at the unit price bid, by one of the following meth-
ods: (1) “Flexible Base (Ordinary Compaction)” of the
grade specified and “Additional Quarter Mile Haul” or (2)
“Flexible Base (Density Control)” of the grade specified
and “Additional Quarter Mile Haul”.

The unit prices bid for flexible base shall each be full com-
pensation for shaping and fine grading the roadbed; for fur-
nishing all materials; for all royalty and freight involved; for
furnishing scales and labor involved in weighing the material
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when required; for loosening or blasting, excavating and
breaking oversize material; for temporary stockpiling where
required; for loading all materials; for hauling the first one
quarter mile and delivering on the road; for spreading,
blading, dragging, shaping and finishing; and for all manipu-
lation, labor, tools and incidentals necessary to complete the
work except as follows:

When “Ordinary Compaction” is indicated on the plans all
sprinkling and rolling performed as required will be meas-
ured and paid for in accordance with the provisions govern-
ing the Items of “Sprinkling” and “Rolling” respectively.

When “Density Control” is indicated on the plans, sprin-
kling and rolling will not be paid for directly but the cost of
all sprinkling and rolling will be subsidiary to other bid
items.

Hauling base course material into each quarter mile beyond
the first quarter mile will be paid for at the unit price bid
for “Additional Quarter Mile Haul.”

Unless otherwise noted on the plans, all excavation re-
quired by this item in the preparation of the subgrade and
for the completion of the shoulders and slopes will be meas-
ured and paid for in accordance with the provisions governing
the Items of “Roadway Excavation” and “Borrow” respec-
tively, with the provision that yardage will be measured and
paid for once only, regardless of the manipulations involved.
Where shown on plans, the excavation required in the prep-
aration and shaping of the subgrade, for the completion of
the shoulders and slopes and for finishing roadway, shall be
performed, measured and paid for in accordance with the
provisions governing the Items of “Blading”, “Road Grader
Work” or “Scraper Work”, respectively. Payment under the
Item, “Roadway Excavation” will not be allowed within the
limits designated for “Blading”, “Road Grader Work” or
“Scraper Work”.

All stripping performed as required will be measured and
paid for in accordance with the provisions governing the
Item, “Stripping”.

ITEM 238

FLEXIBLE BASE
(Processed Gravel)

238.1. Description. “Flexible Base (Processed Gravel)”
shall consist of a foundation course for surface course or for
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other base courses; shall be composed of screened and proc-
essed gravel; and shall be constructed as herein specified in
one or more courses in conformity with the typical sections
shown on plans and to the lines and grades as established
by the Engineer.

238.2. Material. The material shall consist of durable
particles of gravel mixed with approved binding material.
The material may be bank-run or the binder may be added
and incorporated by approved methods as herein specified.
The material shall be approved by the Engineer at the source.
Only such material removed from the pits as directed and
considered unacceptable by the Engineer shall be classified
and paid for as “Stripping”. All the acceptable material shall
be screened, and the oversize shall be crushed and returned
to the screened material again in such manner that a uniform
product will be produced. Samples for testing the material
shall be taken prior to the compaction operations.

238.3. Grades. The material shall conform to the require-
ments of either Grade 1 or Grade 2 as follows:

(1) Grade 1. When properly slaked and tested by stand-
ard Texas Highway Department laboratory methods the flex-
ible base material shall meet the following requirements:

Retained on 1% inch sieve................... 0%
Retained on 3 inch sieve............. 20 to 60%
Retained on No. 4 sieve. .. ... ... ...... 40 to T5%
Retained on No. 40 sieve........ .. .. .. 65 to 85%

Material passing the No. 40 sieve shall be known as “Soil
Binder” and shall meet the following requirements when
prepared in accordance with Test Method Tex-101-E pro-
cedure:

The liquid limit shall not exceed....... ... .. . .. 35
The plasticity index shall not exceed..... ... . . 12

(2) Grade 2. The grading, soil constants and/or triaxial
requirements and other specification data for Grade 2 flexible
base material shall be as shown on the plans.

238.4. Material Sources. Should the Contractor elect to
produce the specified material from local pits, the material
shall be secured from the sources shown on plans or approved
by the Engineer. These pits as utilized shall be opened up in
such manner as to immediately expose the vertical faces of
all the various strata of acceptable material, and unless
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otherwise directed, the material shall be secured in successive
vertical cuts extending through all of the exposed strata, in
order that a uniformly mixed material will be secured.

When shown on the plans, the processed material shall
not be hauled directly to the road but shall be stockpiled on
the area designated on the plans. The stockpile shall be not
less than the height indicated and shall be made up of layers
of processed material not to exceed the depth shown on the
plans. After a sufficient stockpile, as determined by the En-
gineer, has been constructed as specified, the Contractor may
proceed with loading from the stockpile for delivery to the
road. In loading from the stockpile for delivery to the road,
the material shall be loaded by making successive vertical
cuts through the entire depth of the stockpile.

238.5. Construction Methods.

(1) Preparation of Subgrade. The roadbed shall be ex-
cavated and shaped in conformity with the typical sections
shown on plans and to the lines and grades as established
by the Engineer. All unstable or otherwise objectionable
material shall be removed from the subgrade and replaced
with approved material. All holes, ruts and depressions shall
be filled with approved material, and if required, the sub-
grade shall be thoroughly wetted with water and reshaped
and rolled to the extent directed in order to place the sub-
grade in an acceptable condition to receive the base material.
The surface of the subgrade shall be finished to line and
grade as established and in conformity with the typical sec-
tion shown on plans, and any deviation in excess of % inch
in cross section and in a length of 16 feet measured longi-
tudinally shall be corrected by loosening, adding or removing
material, reshaping and recompacting by sprinkling and roll-
ing. Sufficient subgrade shall be prepared in advance to in-
sure satisfactory prosecution of the work. Material excavated
in the preparation of the subgrade shall be utilized in the
construction of adjacent shoulders and slopes or otherwise
disposed of as directed, and any additional material required
for the completion of the shoulders and slopes shall be secured
from sources indicated on plans or designated by the En-
gineer.

(2) First Course. Immediately before placing the base
material, the subgrade shall be checked as to conformity with
grade and section.

The material shall be delivered in approved vehicles of a
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uniform capacity, and it shall be the charge of the Contrac-
tor that the required amount of specified material shall be
delivered in each 100-foot station. Material deposited upon
the subgrade shall be spread and shaped the same day unless
otherwise directed by the Engineer in writing. In the event
inclement weather or other unforeseen circumstances render
impractical the spreading of the material during the first
24-hour period, the material shall be scarified and spread as
directed by the Engineer. The material shall be sprinkled,
if directed, and shall then be bladed, dragged and shaped to
conform to typical sections as shown on plans. All arveas and
“nests” of segregated coarse or fine material shall be cor-
rected or removed and replaced with well graded material,
as directed by the Engineer. If additional binder is considered
desirable or necessary after the material is spread and
shaped, it shall be furnished and applied in the amount di-
rected by the Engineer. Such binder material shall be care-
fully and evenly incorporated with the material in place by
scarifying, harrowing, brooming or by other approved
methods.

The course shall be compacted by the method of compaction
hereinafter specified as the “Ovdinary Compaction” method
or the “Density Control” method of compaction as indicated
on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provisions shall apply:

The course shall be sprinkled as required and rolled as
divected until a uniform compaction is secured. Throughout
this entire operation, the shape of the course shall be main-
tained by blading, and the surface upon completion shall be
smooth and in conformity with the typieal sections shown on
plans and to the established lines and grades. In that area
on which pavement is to be placed, any deviation in excess
of % inch in cross section and in a length of 16 feet meas-
ured longitudinally shall be corrected by loosening, adding
or removing material, reshaping and recompacting by sprin-
kling and rolling. All irregularities, depressions of weak spots
which develop shall be corrected immediately by scarifiying
the areas affected, adding suitable material as required, re-
shaping and recompacting by sprinkling and rolling.

When the plans indicate that the “Density Control” method
of compaction is to be used, the following provisions shall
apply:

The course shall be sprinkled as required and compacted
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to the extent necessary to provide not less than the percent
density as hereinafter specified under “Density”. In addition
to the requirements specified for density, the full depth of
flexible base shown on the plans shall be compacted to the
extent necessary to remain firm and stable under construc-
tion equipment. After each section of flexible base is com-
pleted, tests as necessary will be made by the Engineer. If
the material fails to meet the density requirements, it shall
be reworked as necessary to meet these requirements.
Throughout this entire operation the shape of the course
shall be maintaned by blading, and the surface upon com-
pletion shall be smooth and in conformity with the typical
section shown on the plans and to the established lines and
grades. In that area on which pavement is to be placed, any
deviation in excess of % inch in cross section and in a length
of 16 feet measured longitudinally shall be corrected by
loosening, adding or removing material, reshaping and re-
compacting by sprinkling and rolling. All irregularities, de-
pressions or weak spots which develop shall be corrected
immediately by scarifying the areas affected, adding suitable
material as required, reshaping and recompacting by sprin-
kling and rolling. Should the base course, due to any reason
or cause, lose the required stability, density and finish before
the surfacing is complete, it shall be recompacted and re-
finished at the sole expense of the Contractor.

(3) Succeeding Courses. Construction methods shall be
the same as prescribed for the first course.

(4) Density. When the “Density Control” method of
compaction is indicated on the plans each course of flexible
base shall be compacted to the percent density shown on the
plans. The testing will be as outlined in Test Method Tex-
114-E. It is the intent of this specification to provide in that
part of the base included in the top 8 inches immediately
below the finished surface of the roadway, not less than 100
percent of the density as determined by the compaction ratio
method. Field density determination shall be made in ac-
cordance with approved methods.

238.6. Measurement. Work and accepted material as pre-
seribed for this item will be measured by the cubic yard of
material in vehicles as delivered on the road or by the ton of
2000 pounds dry weight as delivered on the road. The dry
weight will be determined by deducting the weight of the
moisture in the material at the time of weighing from the
gross weight of the material. The moisture in the material
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will be determined by Test Method Tex-103-E, at least one
time each day and more often if conditions warrant.

When the plans indicate that measurement of the material
is to be by the ton, a set of standard platform truck scales
conforming to the applicable requirements of the Item,
“Weighing and Measuring Equipment”, shall be furnished
by the Contractor and placed at a location approved by the
Engineer.

Measurement for hauling material into each quarter mile
beyond the first quarter mile will be based on the shortest
practical haul route between the center of mass of the des-
ignated or approved material source or sources and point of
delivery on the road.

238.7. Payment. The work performed and material fur-
nished (including additional binder if required) as prescribed
for this item and measured in accordance with the method
indicated on the plans and proposal and in accordance with
the applicable provisions of “Measurement” above, will be
paid for at the unit price bid, by one of the following meth-
ods: (1) “Flexible Base (Ordinary Compaction)” of the
grade specified and “Additional Quarter Mile Haul” or (2)
“Flexible Base (Density Control)” of the grade specified and
“Additional Quarter Mile Haul”.

The unit price bid for flexible base shall each be full com-
pensation for shaping and fine grading the roadbed; for
furnishing all materials; for all royalty and freight involved;
for furnishing scales and labor involved in weighing the
material when required; for loosening or blasting, excavating,
screening and crushing; for temporary stockpiling where
required; for loading all materials; for hauling the first one
quarter mile and delivering on the road; for spreading, blad-
ing, dragging, shaping and finishing; and for all manipula-
tion, labor, tools and incidentals necessary to complete the
work except as follows:

When “Ordinary Compaction” is indicated on the plans,
sprinkling and rolling performed as required will be meas-
ured and paid for in accordance with the provisions govern-
ing the Items of “Sprinkling” and “Rolling” respectively.

When “Density Control” is indicated on the plans, sprin-
kling and rolling will not be paid for directly but the cost of
all sprinkling and rolling will be subsidiary to other bid items.

Hauling base course material into each quarter mile beyond
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the first quarter mile will be paid for at the unit price bid
for “Additional Quarter Mile Haul”.

Unless otherwise noted on the plans, all excavation re-
quired by this item in the preparation of the subgrade and
for the completion of the shoulders and slopes will be meas-
ured and paid for in accordance with the provisions govern-
ing the Items of “Roadway Excavation” and “Borrow” re-
spectively, with the provision that yardage will be measured
and paid for once only regardless of the manipulations in-
volved. Where shown on plans, the excavation required in
the preparation and shaping of the subgrade, for the com-
pletion of the shoulders and slopes and for finishing road-
way, shall be performed, measured and paid for in accord-
ance with the provisions governing the Items of “Blading”,
“Road Grader Work” or “Scraper Work” respectively. Pay-
ment under the Item, “Roadway Excavation” will not be
allowed within the limits designated for “Blading”, “Road
Grader Work” or “Scraper Work”.

All stripping performed as required will be measured and
paid for in accordance with the provisions governing the
Item, “Stripping”.

ITEM 240

FLEXIBLE BASE
(Iron Ore)

240.1. Description. “Flexible Base (Iron Ore)” shall con-
sist of a foundation course for surface course or for other
base courses; shall be composed of iron ore material; and
shall be constructed as herein specified in one or more courses
in conformity with the typical sections shown on plans and
to the lines and grades as established by the Engineer.

240.2. Material. The material shall consist of hematite,
hydrated hematite or limonite ore, occurring with or without
sand, as found at or mnear the surface, which, when loaded
from the material pit, shall not contain an excess of free clay.
Material shall be approved by the Engineer at the source.
Material containing gravel or hard pieces of ore over 2%
inches in their largest dimension shall be broken up and
uniformly mixed with the remainder of the material.

240.3. Grades. The material shall conform to the require-
ments of either Grade 1 or Grade 2 as follows:

(1) Grade 1. When properly slaked and tested by stand-
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ard Texas Highway Department laboratory methods the flex-
ible base material shall meet the following requirements:

Retained on 2% inch sieve.. ... ... P 0%
Retained on No. 40 sieve. .. ............ 50 to 85%

Material passing the No. 40 sieve shall be known as “Soil
Binder” and shall meet the following requirements when
prepared in accordance with Test Method Tex-101-E Pro-
cedure:

The liquid limit shall not exceed. . ... .. . . .. 35
The plasticity index shall not exceed... . . . ... ... 12

(2) Grade 2. The grading, soil constants and/or triaxial
requirements and other specification data for Grade 2 flexible
base shall he as shown on the plans,

240.4. Material Sources. Should the Contractor elect to
produce the specified material from local pits, the material
shall be secured from the sources shown on plans or approved
by the Engineer. It shall be the charge of the Contractor to
remove grass, weeds, rubbish or other objectionable mate-
rials; to break up by crushing, sledging or other approved
methods, material over 2% inches in its largest dimensions;
and to thoroughly mix the base course material in the pit
before loading same, in order that a uniform material may
be delivered on the road. This mixing process may be done
by blading the material into windrows or by other approved
methods. When permitted by the Engineer, the material may
be delivered to the road and all oversize material broken and
thoroughly mixed to provide the gradation specified.

When shown on the plans, the processed material shall
not be hauled directly to the road but shall be stockpiled on
the area designated on the plans. The stockpile shall be not
less than the height indicated and shall be made up of layers
of processed material not to exceed the depth shown on the
plans.

After a sufficient stockpile, as determined by the Engi-
neer, has been constructed as specified, the Contractor may
proceed with loading from the stockpile for delivery to the
road. In loading from the stockpile for delivery to the road,
the material shall be loaded by making successive vertical
cuts through the entire depth of the stockpile.

240.5. Construction Methods.
(1) Preparation of Subgrade. The roadbed shall be ex-
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cavated and shaped in conformity with the typical sections
shown on plans and to the lines and grades as established
by the Engineer. All unstable or otherwise objectionable
material shall be removed from the subgrade and replaced
with approved material. All holes, ruts and depressions shall
be filled with approved material and, if required, the sub-
grade shall be thoroughly wetted with water and reshaped
and rolled to the extent directed in order to place the sub-
grade in an acceptable condition to receive the base material.
The surface of the subgrade shall be finished true to line and
grade as established and in conformity with the typical sec-
tion shown on plans. Any deviation in excess of % inch in
eross section and in a length of 16 feet measured longitu-
dinally shall be corrected by loosening, adding or removing
material, reshaping and recompacting by sprinkling and
rolling. Sufficient subgrade shall be prepared in advance to
insure satisfactory prosecution of the work. Material exca-
vated in the preparation of the subgrade shall be utilized in
the construction of adjacent shoulders and slopes or other-
wise disposed of as directed and any additional material
required for the completion of the shoulders and slopes shall

be secured from sources indicated on plans or designated by
the Engineer.

(2) First Course. The material shall be delivered in
approved vehicles of uniform ecapacity and it shall be the
charge of the Contractor that the required amount of speci-
fied material shall be delivered in each 100-foot station. Ma-
terial deposited upon the subgrade shall be spread and shaped
the same day unless otherwise directed by the Engineer in
writing. In the event inclement weather or other unforeseen
circumstances render impractical the spreading of the ma-
terial during the first 24-hour period, it shall be scarified and
spread as early as possible as directed by the Engineer.

The course shall be compacted by the method of compaction
hereinafter specified as the “Ordinary Compaction” method
or the “Density Control” method of compaction asg indicated
on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provisions shall apply:

The material shall be scarified, thoroughly wetted, mixed,
manipulated and bladed so as to secure a uniformly wetted
material and pulled in over the subgrade in courses and set
under the action of blading and rolling. The work of mixing,
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blading, rolling, shaping and subsequent maintenance shall
be performed by the continuous use of a sufficient number
of satisfactory power maintainers with satisfactory scarifier
attachments and the specified rollers. The above described
operations shall continue until, in the opinion of the Engi-
neer, the base course is sufficiently compacted and set to
permit the application of the succeeding course or courses.
In that area on which pavement is to be placed, any devia-
tion in excess of % inch in cross section and in a length of
16 feet measured longitudinally shall be corrected by loosen-
ing, adding or removing material, reshaping and recompact-
ing by sprinkling and rolling. All irregularities, depressions
or weak spots which develop shall be corrected immediately
by scarifying the areas affected, adding suitable material as
required, reshaping and recompacting by sprinkling and
rolling.

When the plans indicate that the “Density Control” method
of compaction is to be used, the following provisions shall
apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density as hereinafter specified under “Density”. In addition
to the requirements specified for density, the full depth of
flexible base shown on the plans shall be compacted to the
extent necessary to remain firm and stable under construc-
tion equipment. After each section of flexible base is com-
pleted, tests as necessary will be made by the Engineer. If
the material fails to meet the density requirements, it shall be
reworked as necessary to meet these requirements. Through-
out this entire operation the shape of the course shall be
maintained by blading, and the surface upon completion shall
be smooth and in conformity with the typical section shown
on the plans and to the established lines and grades. In that
area on which pavement is to be placed, any deviation in
excess of % inch in cross section and in a length of 16 feet
measured longitudinally shall be corrected by loosening, add-
ing or removing material, reshaping and recompacting by
sprinkling and rolling. All irregularities, depressions or weak
spots which develop shall be corrected immediately by scari-
fying the areas affected, adding suitable material as required,
reshaping and recompacting by sprinkling and rolling. Should
the base course, due to any reason or cause, lose the required
stability, density and finish before the surfacing is complete,
it shall be recompacted and refinished at the sole expense of
the Contractor.
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(3) Succeeding Courses. Construction methods shall be
the same as preseribed for the first course.

(4) Density. When the “Density Control” method of
compaction is indicated on the plans each course of flexible
base shall be compacted to the percent density shown on the
plans. The testing will be as outlined in Test Method Tex-
114-E. It is the intent of this specification to provide in that
part of the base included in the top 8 inches immediately
below the finished surface of the roadway, not less than 100
percent of the density as determined by the compaction ratio
method. Field density determination shall be made in accord-
ance with approved methods.

240.6. Measurement. Work and accepted material as
prescribed for this item will be measured by the cubic yard
of material in vehicles as delivered on the road or by the ton
of 2000 pounds dry weight as delivered on the road. The dry
weight will be determined by deducting the weight of the
moisture in the material at the time of weighing from the
gross weight of the material. The moisture in the material
will be determined by Test Method Tex-103-E, at least one
time each day and more often if conditions warrant.

When the plans indicate that measurement of the material
is to be by the ton, a set of standard platform truck scales
conforming to the requirements of the Item, “Weighing and
Measuring Equipment”, shall be furnished by the Contractor
and placed at a location approved by the Engineer.

Measurement for hauling material into each quarter mile
beyond the first quarter mile will be based on the shortest
practical haul route between the center of mass of the des-
ignated or approved material source or sources and point of
delivery on the road.

240.7. Payment. The work performed and material fur-
nished (including additional binder if required) as prescribed
for this item and measured in accordance with the method
indicated on the plans and proposal and in accordance with
the applicable provisions of ‘“Measurement” above, will be
paid for at the unit price bid, by one of the following meth-
ods: (1) “Flexible Base (Ordinary Compaction)” of the
grade specified and “Additional Quarter Mile Haul” or (2)
“Flexible Base (Density Control)” of the grade specified and
“Additional Quarter Mile Haul”.

The unit prices bid for flexible base shall each be full
compensation for shaping and fine grading the roadbed; for
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removing grass, weeds, rubbish and other objectionable mat-
ter from the surface of the material source; for furnishing
all materials; for all royalty and freight involved; for fur-
nishing scales and labor involved in weighing the material
when required; for loosening, blasting, excavating, crushing
or breaking oversize material; for temporary stockpiling
where required; for loading all materials; for hauling the
first one quarter mile and delivering on the road; for spread-
ing, blading, dragging, shaping and finishing; and for all
manipulation, labor, tools and incidentals necessary to com-
plete the work except as follows:

When “Ordinary Compaction” is indicated on the plans
all sprinkling and rolling performed as required will be
measured and paid for in accordance with the provisions
governing the Ttems of “Sprinkling” and “Rolling” respec-
tively.

When “Density Control” is indicated on the plans, sprin-
kling and rolling will not be paid for directly but the cost of
all sprinkling and rolling will be subsidiary to other bid
items.

Hauling base course material into each quarter mile be-
yond the first quarter mile will be paid for at the unit price
bid for “Additional Quartzr Mile Haul”.

Unless otherwise noted on the plans all excavation required
by this item in the preparation of the subgrade and procure-
ment of additional material for the completion of the shoul-
ders and slopes will be measured and paid for in accordance
with the provisions governing the Items of “Roadway Ex-
cavation” and “Borrow”. However, where shown on plans,
the excavation required in the preparation and shaping of
the subgrade, for the completion of the shoulders and slopes
and for finishing roadway, shall be performed, measured and
paid for in accordance with the provisions governing the
Items of “Blading”, “Scraper Work” or “Road Grader Work”.
Payment under the Item, “Roadway Excavation” will not
be allowed within the limits designated for “Blading”, “Scrap-
er Work” or “Road Grader Work”,

ITEM 242

FLEXIBLE BASE
(Crushed Stone)

242.1. Description. “Flexible Base (Crushed Stone)”
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shall consist of a foundation course for surface course or for
other base courses; shall be composed of crusher-run broken
stone; and shall be constructed as herein specified in one or
more courses in conformity with the typical sections shown
on plans and to the lines and grades as established by the
Engineer.

242.2. Material. The material shall be crushed and shall
consist of durable particles of stone mixed with approved
binding material. The material shall be approved by the
Engineer at the source. Only such material removed from
the pits as directed and considered unacceptable by the En-
gineer shall be classified and paid for as “Stripping”. Sam-
ples for testing the material shall be taken prior to the
compaction operations.

242.3. Types. The types of flexible base material are
identified as follows:

(1) Type A. Type A flexible base shall consist of crushed
material as described in “Material” above.

(2) Type B. Type B flexible base shall consist of crushed
material as described in ‘“Material” above and shall be
screened or partially screened or otherwise manipulated in
a manner satisfactory to the Engineer, prior to crushing,
in order that all soil, clay and other objectionable material
will be removed.

242.4. Grades. The material shall conform to the require-
ments of either Grade 1 or Grade 2 as follows:

(1) Grade 1. When properly slaked and tested by stand-
ard Texas Highway Department laboratory methods, the
flexible base material shall meet the following requirements:

Retained on 1% inch sieve........... .. ... ... 0%
Retained on No. 4 sieve. .. ......... ... 45 to 5%
Retained on No. 40 sieve. .. . ... ... .. 60 to 85%

Material passing the No. 40 sieve shall be known as “Soil
Binder” and shall meet the following requirements when
prepared in accordance with Test Method Tex-101-E pro-
cedure:

The liquid limit shall not exceed. ... ... .. ... . 40
The plasticity index shall not exceed. .. ... .. . . 12

(2) Grade 2. The grading, soil constants and/or triaxial
requirements and other specification data for Grade 2 flex-
ible base material shall be as shown on the plans.
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242.5. Material Sources. Should the Contractor elect to
produce the specified material from local pits, the material
shall be secured from the sources shown on plans or approved
by the Engineer. These pits as utilized shall be opened up
in such manner as to immediately expose the vertical faces
of all of the various strata of acceptable material, and unless
otherwise directed, the material shall be secured in successive
vertical cuts extending through all of the exposed strata.

When shown on the plans, the processed material shall not
be hauled directly to the road but shall be stockpiled on the
area designated on the plans. The stockpile shall be not less
than the height indicated and shall be made up of layers of
processed material not to exceed the depth shown on the
plans. After a sufficient stockpile, as determined by the En-
gineer, has been constructed as specified, the Contractor may
proceed with loading from the stockpile for delivery to the
road. In loading from the stockpile for delivery to the road,
the material shall be loaded by making successive vertical
cuts through the entire depth of the stockpile.

242.6. Construction Methods.

(1) Preparation of Subgrade. The roadbed shall be ex-
cavated and shaped in conformity with the typical sections
shown on plans and to the lines and grades as established
by the Engineer. All unstable or otherwise objectionable
material shall be removed from the subgrade and replaced
with approved material. All holes, ruts and depressions shall
be filled with approved material, and if required, the sub-
grade shall be thoroughly wetted with water and reshaped
and rolled to the extent directed in order to place the sub-
grade in an acceptable condition to receive the base material.
The surface of the subgrade shall be finished to line and
grade as established and in conformity with the typical sec-
tion shown on plans, and any deviation in excess of % inch
in cross section and in a length of 16 feet measured longi-
tudinally shall be corrected by loosening, adding or removing
material, reshaping and recompacting by sprinkling and roll-
ing. Sufficient subgrade shall be prepared in advance to in-
sure satisfactory prosecution of the work. Material excavated
in the preparation of the subgrade shall be utilized in the
construction of adjacent shoulders and slopes or otherwise
disposed of as directed, and any additional material required
for the completion of the shoulders and slopes shall be se-
cured from sources indicated on plans or designated by the
Engineer.
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(2) First Course. Immediately before placing t]ae bz}se
material, the subgrade shall be checked as to conformity with
grade and section.

The material shall be delivered in approved vehicles of a
uniform capacity and it shall be the charge of the Contractor
that the required amount of specified material shall be de-
livered in each 100-foot station. Material deposited upon the
subgrade shall be spread and shaped the same day unless
otherwise directed by the Engineer in writing. In the event
inclement weather or other unforeseen circumstances render
impractical the spreading of the material during the first
24-hour period, the material shall be scarified and spread as
directed by the Engineer. The material shall be sprinkled,
if directed, and shall then be bladed, dragged and shaped to
conform to typical sections as shown on plans. All areas and
“nests” of segregated coarse or fine material shall be cor-
rected or removed and replaced with well graded material,
as directed by the Engineer. If additional binder is considered
desirable or necessary after the material is spread and
shaped, it shall be furnished and applied in the amount
directed by the Engineer. Such binder material shall be care-
fully and evenly incorporated with the material in place by
scarifying, harrowing, brooming or by other approved
methods.

The course shall be compacted by the method of compac-
tion hereinafter specified as the “Ordinary Compaction”
method or the “Density Control” method of compaction as
indicated on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provisions shall apply:

The course shall be sprinkled as required and rolled as
directed until a uniform compaction is secured. Throughout
this entire operation, the shape of the course shall be main-
tained by blading and the surface upon completion shall be
smooth and in conformity with the typical sections shown
on plans and to the established lines and grades. In that area
on which pavement is to be placed, any deviation in excess
of % inch in cross section and in a length of 16 feet measured
longitudinally shall be corrected by loosening, adding or re-
moving material, reshaping and recompacting by sprinkling
and rolling. All irregularities, depressions or weak spots which
develop shall be corrected immediately by scarifying the areas
affected, adding suitable material as required, reshaping and
recompacting by sprinkling and rolling.
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When the plans indicate that the “Density Control” meth-
od of compaction is to be used, the following provisions shall
apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density as hereinafter specified under “Density”. In addition
to the requirements specified for density, the full depth of
flexible base shown on the plans shall be compacted to the
extent necessary to remain firm and stable under construction
equipment. After each section of flexible base is completed,
tests as necessary will be made by the Engineer. If the ma-
terial fails to meet the density requirements, it shall be
reworked as necessary to meet these requirements. Through-
out this entire operation the shape of the course shall be
maintained by blading, and the surface upon completion shall
be smooth and in conformity with the typical section shown
on the plans and to the established lines and grades. In that
area on which pavement is to be placed, any deviation in
excess of 1% inch in cross section and in a length of 16 feet
measured longitudinally shall be corrected by loosening, add-
ing or removing material, reshaping and recompacting by
sprinkling and rolling. All irregularities, depressions or weak
spots which develop shall be corrected immediately by scari-
fying the areas affected, adding suitable material as required,
reshaping and recompacting by sprinkling and rolling. Should
the base course, due to any reason or cause, lose the required
stability, density and finish before the surfacing is complete,
it shall be recompacted and refinished at the sole expense of
the Contractor.

(3) Succeeding Courses. Construction methods shall be
the same as prescribed for the first course.

(4) Density. When the “Density Control” method of
compaction is indicated on the plans each course of flexible
base shall be compacted to the percent density shown on the
plans. The testing will be as outlined in Test Method Tex-
114-E. It is the intent of this specification to provide in that
part of the base included in the top 8 inches immediately
below the finished surface of the roadway, not less than 100
percent of the density as determined by the compaction ratio
method. Field density determination shall be made in accord-
ance with approved methods.

242.7. Measurement. Work and accepted material as pre-
scribed for this item will be measured by the cubic yard of
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material in vehicles as delivered on the road or by the ton
of 2000 pounds dry weight as delivered on the road. The dry
weight will be determined by deducting the weight of the
moisture in the material at the time of weighing from the
gross weight of the material. The moisture in the material
will be determined by Test Method Tex-103-E, at least one
time each day and more often if conditions warrant.

When the plans indicate that measurement of the material
is to be by the ton, a set of standard platform truck scales
conforming to the requirements of the Item, “Weighing and
Measuring Equipment”, shall be furnished by the Contractor
and placed at a location approved by the Engineer.

Measurement for hauling material into each quarter mile
beyond the first quarter mile will be based on the shortest
practical haul route between the center of mass of the desig-
nated or approved material source or sources and point of
delivery on the road.

242.8. Payment. The work performed and material fur-
nished (including additional binder if required) as prescribed
for this item and measured in accordance with the method
indicated on the plans and proposal and in accordance with
the applicable provisions of ‘“Measurement” above, will be
paid for at the unit price bid, by one of the following meth-
ods: (1) “Flexible Base (Ordinary Compaction)” of the type
and grade specified and “Additional Quarter Mile Haul” or
(2) “Flexible Base (Density Control)” of the type and grade
specified and “Additional Quarter Mile Haul”.

The unit prices bid for flexible base shall each be full
compensation for shaping and fine grading the roadbed; for
furnishing all materials; for all royalty and freight involved;
for furnishing scales and labor involved in weighing the
material when required; for loosening or blasting, excavat-
ing, screening and crushing; for temporary stockpiling where
required; for loading all materials; for hauling the first one
quarter mile and delivering on the road; for spreading,
blading, dragging, shaping and finishing; and for all manip-
ulation, labor, tools and incidentals necessary to complete the
work except as follows:

When “Ordinary Compaction” is indicated on the plans all
sprinkling and rolling performed as required will be meas-
ured and paid for in accordance with the provisions govern-
ing the Items of “Sprinkling” and “Rolling” respectively.
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When “Density Control” is indicated on the plans, sprin-
kling and rolling will not be paid for directly but the cost of
all sprinkling and rolling will be subsidiary to other bid items.

Hauling base course material into each quarter mile beyond
the first quarter mile will be paid for at the unit price bid
for “Additional Quarter Mile Haul”.

Unless otherwise noted on the plans all excavation required
by this item in the preparation of the subgrade and for the
completion of the shoulders and slopes will be measured and
paid for in accordance with the provisions governing the
Ttems of “Roadway Excavation” and ‘“Borrow” respectively,
with the provision that yardage will be measured and paid
for once only, regardless of the manipulations involved.
Where shown on plans, the excavation required in the prep-
aration and shaping of the subgrade, for the completion of
the shoulders and slopes and for finishing roadway, shall be
performed, measured and paid for in accordance with the
provisions governing the Items of “Blading”, “Road Grader
Work” or “Scraper Work”, respectively. Payment under the
Item, “Roadway Excavation” will not be allowed within the
limits designated for “Blading”, “Road Grader Work” or
“Scraper Work”.

All stripping performed as required will be measured and
paid for in accordance with the provisions governing the
Item, “Stripping”.

ITEM 244

FLEXIBLE BASE
(Class 1)

244.1. Description. “Flexible Base (Class 1)” shall con-
sist of a foundation course for surface course or for other
base courses; shall be composed of crusher-run broken stone;
and shall be constructed as herein specified in one or more
courses in conformity with the typical sections shown on

plans and to the lines and grades as established by the En-
gineer.

244.2. Material. The material shall be crushed, and shall
consist of durable particles of stone mixed with approved
binding materials. The material shall be approved by the
Engineer at the source. Only such material removed from the
pits as directed and considered unacceptable by the Engineer
shall be classified and paid for as “Stripping”.
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244.3. Types. Types of flexible base material are identi-
fied as follows:

(1) Type A. Type A flexible base shall consist of crushed
material as described in “Material” above.

(2) Type B. Type B flexible base shall consist of crushed
material as described in “Material” above and shall be
screened or partially screened or otherwise manipulated in
a manner satisfactory to the Engineer, prior to crushing,
in order that all soil, clay and other objectionable material
will be removed.

244.4. Grades. The material shall conform to the require-
ments of either Grade 1 or Grade 2 as follows:

(1) Grade 1:

After placing on the road and compacting to the specified
density and prior to dry curing, the flexible base material
shall meet the following requirements:

Retained on 13 inch sieve. ... ................ 0%
Retained on % inch sieve. .. ... ....... 8 to 30%
Retained on 3% inch sieve....... . ...... 80 to 50%
Retained on No. 4 sieve. .. ............. 45 to 65%
Retained on No. 40 sieve. . ............. 70 to 80%

Material passing the No. 40 sieve shall be known as “Soil
Binder” and shall meet the following requirements when
prepared in accordance with Test Method Tex-101-E proce-
dure:

The liquid limit shall not exceed. ......... ... .. 40
The plasticity index shall not exceed. .. ... ... .. 10

The processed material shall be of such soundness that
when tested in accordance wth Test Method Tex-116-E, the
resulting soil binder content (material passing the No. 40
sieve) shall not exceed 45 percent by weight, of the total
sample tested.

When tested in accordance with Test Method Tex-117-E,
the material shall conform to the requirements for a Class 1
base material.

Additives may be used with the written permission of the
Engineer in order to meet the above requirements.
(2) Grade 2:

The grading, soil constants and/or triaxial requirements
and other specification data for Grade 2 flexible base material
shall be as shown on the plans.
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244.5. Material Sources. Should the Contractor elect to
produce the specified material from local pits, the material
shall be secured from the sources shown on plans or ap-
proved by the Engineer. These pits as utilized shall be opened
up in such manner as to immediately expose the vertical
faces of all the various strata of acceptable material, and
unless otherwise directed, the material shall be secured
in successive vertical cuts extending through all of the ex-
posed strata.

When shown on the plans, the processed material shall not
be hauled directly to the road but shall be stockpiled on the
area designated on the plans. The stockpile shall be not less
than the height indicated and shall be made up of layers of
processed material not to exceed the depth shown on the
plans. After a sufficient stockpile, as determined by the
Engineer, has been constructed as specified, the Contractor
may proceed with loading from the stockpile for delivery
to the road. In loading from the stockpile for delivery to the
road, the material shall be loaded by making successive
vertical cuts through the entire depth of the stockpile.

244.6. Construction Methods.

(1) Preparation of Subgrade. The roadbed shall be ex-
cavated and shaped in conformity with the typical sections
shown on plans and to the lines and grades as established
by the Engineer. All unstable or otherwise objectionable
material shall be removed from the subgrade and replaced
with approved material. All holes, ruts and depressions shall
be filled with approved material, and if required, the sub-
grade shall be thoroughly wetted with water and reshaped
and rolled to the extent directed in order to place the sub-
grade in an acceptable condition to receive the base material.
The surface of the subgrade shall be finished to line and
grade as established and in conformity with the typical
section shown on plans, and any deviation in excess of % inch
in cross section and in a length of 16 feet measured longi-
tudinally shall be corrected by loosening, adding or remov-
ing material, reshaping and recompacting by sprinkling and
rolling. Sufficient subgrade shall be prepared in advance to
insure satisfactory prosecution of the work. Material exca-
vated in the preparation of the subgrade shall be utilized in
the construction of adjacent shoulders and slopes or other-
wise disposed of as directed, and any additional material
required for the completion of the shoulders and slopes shall
be secured from sources indicated on plans or designated by
the Engineer.
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(2) First Course. Immediately before placing the base
material, the subgrade shall be checked as to conformity with
the grade and section.

The material shall be delivered in approved vehicles of a
uniform capacity, and it shall be the charge of the Contractor
that the required amount of specified material shall be de-
livered in each 100-foot station. Material deposited upon the
subgrade shall be spread and shaped the same day unless
otherwise directed by the Engineer in writing. In the event
inclement weather or other unforseen circumstances render
impractical the spreading of the materal during the first
24-hour period, the material shall be scarified and spread
as directed by the Engineer.

The material shall be sprinkled, if required, and shall then
be shaped to conform to typical sections as shown on plans
in such a manner that a uniformity in grading of the material
in place will be obtained that will not vary at any point on
the road on any of the screen sizes from the grading of the
material as specified above. All areas and “nests” of seg-
regated coarse or fine material, not meeting the above re-
quirement, shall be corrected, or removed, if directed by
the Engineer and replaced with material meeting this re-
quirement. The course shall then be sprinkled as required and
compacted to the extent necessary to provide not less than
the percent density as hereinafter specified under “Density”.
In addition to the requirements specified for density, the
full depth of flexible base shown on the plans shall be com-
pacted to the extent necessary to remain firm and stable
under construction equipment. After each section of flexible
base is completed, tests as necessary will be made by the
Engineer. If the material fails to meet the density require-
ments, it shall be reworked as necessary to meet these re-
quirements. Throughout this entire operation the shape of
the course shall be maintained by blading, and the surface
upon completion shall be smooth and in conformity with
the typical section shown on the plans and to the established
lines and grades. In that area on which pavement is to be
placed any deviation in excess of 14 inch in cross section and
in a length of 16 feet measured longitudinally shall be cor-
rected by loosening, adding or removing material, reshaping
and recompacting by sprinkling and rolling. All irregulari-
ties, depressions or weak spots which develop shall be cor-
rected immediately by scarifying the areas affected, adding
suitable materials as required, reshaping and recompacting
by sprinkling and rolling.
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Should the base course, due to any reason or cause, lose
the required stability, density or finish before the surfacing
is complete, it shall be recompacted and refinished at the
sole expense of the Contractor. Excessive loss of moisture
in the completed base shall be prevented by sprinkling.

Traffic shall be controlled such that the repetitious appli-
cation of heavy loads on unfinished base will be held to the
absolute minimum.

During the period traffic is being directed over the course,
the surface shall be satisfactorily maintained by the use of
a sufficient number of approved blades, drags, and such other
equipment as is required.

(3) Succeeding Courses. Construction methods shall be
the same as prescribed for the first course.

Prior to placing the surfacing on the completed base, the
final course of base shall be “dry cured” to the extent di-
rected by the Engineer.

(4) Density. Each course of flexible base shall be com-
pacted to the percent density shown on the plans. The testing
will be as outlined in Test Method Tex-114-E. It is the in-
tent of this specification to provide in that part of the base
included in the top 8 inches immediately below the finished
surface of the roadway, not less than 100 percent of the
density as determined by the compaction ratio method.
Field density determination shall be made in accordance
with approved methods.

244.7. Measurement. Work and accepted material as pre-
scribed for this item will be measured by the cubic yard of
material in vehicles as delivered on the road or by the ton
of 2000 pounds dry weight as delivered on the road. The
dry weight will be determined by deducting the weight of
the moisture in the material at the time of weighing from
the gross weight of the material. The moisture in the mate-
rial will be determined by Test Method Tex-103-E, at least
one time each day and more often if conditions warrant.

When the plans indicate that measurement of the ma-
terial is to be by the ton, a set of standard platform truck
scales conforming to the requirements of the Item, “Weigh-
ing and Measuring Equipment”, shall be furnished by the
Contractor and placed at a location approved by the Engineer.

Measurement for hauling material into each quarter mile
beyond the first quarter mile will be based on the shortest
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practical haul route between the center of mass of the
designated or approved material source or sources and point
of delivery on the road.

244.8. Payment. The work performed and material fur-
nished as prescribed for this item and measured in accord-
ance with the method indicated on the plans and proposal
and in accordance with the applicable provisions of “Meas-
urement” above will be paid for at the unit price bid for
“Flexible Base” of the type and grade specified which price
shall be full compensation for shaping and fine grading the
roadbed; for furnishing all materials; for additives, if per-
mitted; for all royalty and freight involved; for furnishing
scales and labor involved in weighing the material when re-
quired; for loosening or blasting, excavating, screening and
crushing; for temporary stockpiling where required; for
loading all materials; for hauling the first one quarter mile
and delivering on the road; for spreading, blading, dragging,
sprinkling, compacting, shaping and finishing; and for all
manipulation, labor, tools and incidentals necessary to com-
plete the work except as follows:

Hauling base course material into each quarter mile beyond
the first quarter mile will be paid for at the unit price bid
for “Additional Quarter Mile Haul”.

Unless otherwise noted on the plans all excavation required
by this item in the preparation of the subgrade and for the
completion of the shoulders and slopes will be measured and
paid for in accordance with the provisions governing the
Ttems of “Roadway Excavation” and “Borrow” respectively,
with the provision that yardage will be measured and paid
for once only, regardless of the manipulations involved.
Where shown on plans, the excavation required in the prep-
aration and shaping of the subgrade, for the completion of
the shoulders and slopes and for finishing roadway, shall be
performed, measured and paid for in accordance with the
provisions governing the Items of “Blading”, “Road Grader
Work” or “Scraper Work”, respectively. Payment under the
Ttem, “Roadway Excavation” will not be allowed within the
limits designated for “Blading”, “Road Grader Work” or
“Scraper Work”.

All stripping performed as required will be measured and
paid for in accordance with the provisions governing the
Item, “Stripping”.
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ITEM 246
FOUNDATION COURSE

246.1. Description. “Foundation Course” shall consist of
of a foundation course for surface course or for additional
foundation courses; and shall be composed of material or
mixture of materials constructed in conformity with the typi-
cal sections shown on plans and to the lines and grades as
established by the Engineer.

246.2. Material. The material shall be approved by the
Engineer at the source. Only such material removed from
pits or quarries or designated sources within roadway limits
or channels reserved for use under this item as directed and
considered unacceptable by the Engineer shall be classified
and paid for as “Stripping”. The material shall be free of
vegetation or other objectionable matter and when prepared
by standard Test Method Tex-101-E, the material and/or
mixtures of materials, shall meet the requirements specified
by the plans and shall be unprocessed or processed as may be
necessary to comply with the requirements set out in the
plans. Samples for testing the material shall be taken prior
to the compaction operations.

246.3. Material Sources. The specified material shall be
produced from sources shown on the plans or approved by
the Engineer. Where pits, quarries, roadway or channel
sources are utilized, they shall be opened and operated in a
manner to provide proper mixture of acceptable material
and/or segregation of materials considered unacceptable by
the Engineer.

Vegetation and stripping from pits or quarries shall be
disposed of as directed by the Engineer and the site shall
be left in a satisfactory and sightly condition.

When material is obtained from sources reserved from
roadway cuts or channels, only that material actually used
in the work under this item shall be measured and paid for
as provided herein, and the remainder of the material in
the source shall be measured and paid for as “Roadway
Excavation” or “Channel Excavation” in accordance with the
provisions of those items; and all provisions thereof, in-
cluding completion to established alignment, grades and
cross sections shall apply.

When shown on the plans, the processed material shall not
be hauled directly to the road but shall be stockpiled on
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the area designated on the plans. The stockpile shall be not
less than the height indicated and shall be made up of layers
of processed material not to exceed the depth shown on the
plans. After a sufficient stockpile, as determined by the En-
gineer, has been constructed as specified, the Contractor may
proceed with loading from the stockpile for delivery to the
road. In loading from the stockpile for delivery to the road,
the material shall be loaded by making successive vertical
cuts through the entire depth of the stockpile.

246.4. Construction Methods. Prior to the inauguration
of this work the roadbed shall have been graded and/or
shaped, compacted and finished to conform to the typical
sections shown on the plans and to the lines and grades
established by the Engineer. Unstable material or material
not intended to remain in the roadbed for use in this work
shall have been removed and all operations incident thereto
shall have been performed and, if so specified, paid for under
other items of work.

(1) Preparation of Subgrade. The roadbed shall be
shaped to conform to the subgrade section indicated on plans.
It shall be firm and to the line and grade established by the
Engineer and free of holes, ruts and depressions.

(2) Placing and Manipulation of Material. The material
shall be delivered in approved vehicles of uniform capacity
and it shall be the charge of the Contractor that the required
amount of material for each operation is delivered and uni-
formly distributed in each 100-foot station. Material shall
be uniformly and thoroughly mixed on the subgrade or pre-
ceding course by blading, harrowing, disking or other ap-
proved methods before compaction. Where plans indicate an
admixture of materials to be performed on the subgrade,
the heavier course shall be uniformly and thoroughly mixed
and spread prior to delivery of other material which shall
then be spread and the combined material uniformly and
thoroughly mixed by operations above specified. Where plans
indicate an admixture using material existing on the road-
way, the existing material shall be scarified to the depth in-
dicated on plans, pulverized by use of blades, scarifiers,
harrows, disks or other implements, uniformly and thorough-
ly mixed and placed in a layer prior to the delivery of the
material to be added. The added material shall be uniformly
distributed and the two materials shall then be uniformly and
thoroughly mixed by operations above specified.

The Contractor shall at all times provide proper and suf-
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ficient equipment and conduct his operations in a satisfactory
and workmanlike manner. Failure to manipulate materials
promptly and perform the various operations required in a
continuous and coordinated manner will be grounds for sus-
pension of any part of the work.

The course shall be compacted by the method of compac-
tion hereinafter specified as the “Ordinary Compaction”
method or the “Density Control” method of compaction as
indicated on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provisions shall apply:

Prior to compaction the mixed material shall be windrowed.
It shall then be bladed to position for compaction by sprin-
kling and rolling in thin, successive layers and approved
suitable equipment shall be kept in operation to maintain
the section and grade. Compaction shall be carried to the
extent directed by the Engineer. Irregularities which may de-
velop shall be corrected immediately by searifying the areas
affected, adding and incorporating suitable material as re-
quired, recompacting and reshaping. The completed course
shall be smooth and free of segregation, ruts or depressions.

When the plans indicate that the “Density Control” method
of compaction is to be used the following provisions shall
apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density as hereinafter specified under “Dengity”. In addition
to the requirements specified for density, the full depth of
foundation course shown on the plans shall be compacted to
the extent necessary to remain firm and stable under con-
struction equipment. After each section of foundation course
is completed, tests as necessary will be made by the Engi-
neer. If the material fails to meet the density requirements,
it shall be reworked as necessary to meet these requirements.
Throughout this entire operation the shape of the course
shall be maintained by blading, and the surface upon com-
pletion shall be smooth and in conformity with the typical
section shown on the plans and to the established lines and
grades. All irregularities, depressions or weak spots which
may develop shall be corrected immediately by scarifying the
areas affected, adding suitable material as required, reshap-
ing and recompacting by sprinkling and rolling. Should the
foundation course, due to any reason or cause, lose the re-
quired stability, density and finish before the succeeding
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course or surfacing is complete, it shall be recompacted and
refinished at the sole expense of the Contractor.

(3) Succeeding Courses. Construction methods shall be
the same as prescribed for the first course.

(4) Density. When the “Density Control” method of
compaction is indicated on the plans each course of founda-
tion course shall be compacted to the percent density shown
on the plans. The testing will be as outlined in Test Method
Tex-114-E, It is the intent of this specification to provide in
that part of the foundation course included in the top 8 inches
immediately below the finished surface of the roadway, not
less than 100 percent of the density as determined by the
compaction ratio method. Field density determination shall
be made in accordance with approved methods.

246.5. Measurement. Work and accepted material as
prescribed for this item will be measured by the cubic yard
of material in vehicles as delivered on the road or by the
ton of 2000 pounds dry weght as delivered on the road. The
dry weight will be determined by deducting the weight of the
moisture in the material at the time of weighing from the
gross weight of the material. The moisture in the material
will be determined by Test Method Tex-103-E, at least one
time each day and more often if conditions warrant.

When the plans indicate that measurement of the material
is to be by the ton, a set of standard platform truck scales
conforming to the requirements of the Item, “Weighing and
Measuring Equipment”, shall be furnished by the Contractor
and placed at a location approved by the Engineer.

Measurement for hauling material into each quarter mile
beyond the first quarter mile will be based on the shortest
practical haul route between the center of mass of the desig-
nated or approved material source or sources and point of
delivery on the road.

246.6. Payment. The work performed and material fur-
nished as prescribed for this item and measured in accordance
with the method indicated on the plans and proposal and in
accordance with the applicable provisions of “Measurement”
above, will be paid for at the unit price bid, by one of the
following methods: (1) “Foundation Course (Ordinary Com-
paction)” and “Additional Quarter Mile Haul” or (2)
“Foundation Course (Density Control)” and “Additional
Quarter Mile Haul”.

The unit prices bid for foundation course shall each be
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full compensation for shaping and fine grading the roadbed;
for furnishing all materials; for all royalty and freight in-
volved; for furnishing scales and labor involved in weighing
the material when required; for loosening or blasting, ex-
cavating, screening, crushing, sledging, handpicking or other
suitable methods of reducing objectionable or oversize ma-
terial; for temporary stockpiling where required; for loading
all materials; for hauling the first one quarter mile and
delivering on the road; for all mixing involved; for spread-
ing, blading, dragging, shaping and finishing; for maintain-
ing; and for all manipulation, labor, tools and incidentals
necessary to complete the work except as follows:

When “Ordinary Compaction” is indicated on the plans,
all sprinkling and rolling performed as required will be
measured and paid for in accordance with the provisions
governing the Items of “Sprinkling” and “Rolling” re-
spectively.

When “Density Control” is indicated on the plans, sprin-
kling and rolling will not be paid for directly but the cost
of all sprinkling and rolling will be subsidiary to other bid
items.

Hauling base course material into each quarter mile be-
yond the first quarter mile will be paid for at the unit price
bid for “Additional Quarter Mile Haul”.

All stripping performed as required will be measured and
paid for in accordance with the provisions governing the
Item, “Stripping”.

Excavation required in the preparation of shoulders and
slopes to conform to the typical sections shown on the plans
will be paid for in accordance with the provisions of the
items covering this phase of the work as indicated on the
plans, with the provision that work will be measured and
paid for once only, regardless of the manipulations involved.

ITEM 248
FLEXIBLE BASE

248.1. Description. This item shall consist of a founda-
tion course for surface course or for other base courses; shall
be composed of either caliche, crushed stone, gravel, iron ore,
shell ete.; and shall be constructed as herein specified in one
or more courses in conformity with the typical sections shown
on plans and to the lines and grades as established by the
Engineer.
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248.2. Material. The material shall be crushed or un-
crushed as necessary to meet the requirements hereinafter
specified, and shall consist of durable coarse aggregate par-
ticles mixed with approved binding materials. The material
shall be approved by the Engineer at the source. Only such
maverial removed from the pits as directed and considered
unacceptable by the Engineer shall be classified and paid
for as “Stripping”.

248.3. Types. Type A material shall consist of crushed
or broken aggregate. Type B material shall consist of gravel
aggregate. Type C material shall consist of iron ore top soil.
Type D material shall consist of shell aggregate with sand
admixture. Type E material shall consist of shell aggregate
with sand and caliche admixture. Unless the type of material
to be used is specified on the plans, the Contractor may use
any one of these types, provided the material proposed for
use by the Contractor meets the requirements set forth in
the specification test limits tabulation.

248.4. Grades. It is the intent of this specification that
unless otherwise indicated on the plans, the final course of
the base material shall consist of Grades 1 or 2 and other
base courses or subbase materials may consist of Grades 1,
2 or 3. All grades shall, when tested by standard Texas
Highway Department laboratory test procedures, meet the
physical requirements as set forth in the specification test
limits tabulation. Additives may be used with the written
permission of the Engineer in order to meet these require-
ments,

Testing of flexible base materials shall be in accordance
with the following Texas Highway Department standard
laboratory test procedures:

Preparation for Soil

Constants and Sieve Analysis. . ... .. ... . Tex-101-E
Liquid Limit ... ... .. ... .. ... ... .. ... Tex-104-E
Plastic Limit ... ... . ... .. ... ... .. .. Tex-105-E
Plasticity Index . .......... ... ... ... .. Tex-106-E
Sieve Analysis .. ... .. .. .. ... . ... ..... Tex-110-E
Wet Ball Mill ... ... ... .. ... . ... .. Tex-116-E
Triaxial Tests ...... ... ... ... ... ... ... Tex-117-E

Samples for testing the material shall be taken prior to
the compaction operations.
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PHYSICAL REQUIREMENTS FOR FLEXIBLE BASE

MATERIALS
GRADES
TYPES Grade 1: .| Grade 2: Grade 3 Grade
(Triaxial Class 1) Min. (’l‘mxla.l Class 1 to (Unspeuﬁed Triaxial, 4
compressive strength| 2.3) Min. compressive| Class)
PSI: 45 at 0 1b. lateral| strength, PSI: 35 at 0
pressure and 175 at 15| 1b. lateral pressure and'
Ib. lateral pressure 175 at 15 lb. lateral
pressure
TYPE A Retained on %| Retained on %] Retained on %
Sq. Sieve
Crushed or 134" ... 0-10] As
Broken No. 40....... 60-85|Shown
Aggregate Max LL...... 45| on
Max PI...... 15| Plans
Max Wet Ball Mill55
Max PI.... 12
Max Wet Ball Mill 40
Max LA Wear 40
TYPE B Retained on %| Retained on %
Gravel As
Aggregate Shown
on
Plans
TYPE C h
Iron Ore As
Topsoil Shown
on
Plans
TYPE D
Sq. Sieve....oovvan.. Sq Slev
Sand-Shell A As
TYPE E
Shell with
Sand and
Caliche
Admixture
248.5. Material Sources. Should the Contractor elect to

produce the specified material from local pits, the material
shall be secured from the sources shown on plans or approved
by the Engineer. These pits as utilized shall be opened up in
such manner as to immediately expose the vertical faces of
all of the various strata of acceptable material, and unless
otherwise directed, the material shall be secured in successive
vertical cuts extending through all of the exposed strata.

When shown on the plans, the material shall not be hauled
directly to the road but shall be stockpiled on the area des-
ignated on the plans. The stockpile shall be not less than the
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height indicated and shall be made up of layers of material
not to exceed the depth shown on the plans. After a sufficient
stockpile, has been constructed as specified on the plans, the
Contractor may proceed with loading from the stockpile for
delivery to the road. In loading from the stockpile for delivery
to the road, the material shall be loaded by making successive
vertical cuts through the entire depth of the stockpile.

248.6. Construction Methods.

(1) Preparation of Subgrade. The roadbed shall be ex-
cavated and shaped in conformity with the typical sections
shown on plans and to the lines and grades as established
by the Engineer. All unstable or otherwise objectionable
material shall be removed from the subgrade and replaced
with approved material. All holes, ruts and depressions shall
be filled with approved material, and if required, the sub-
grade shall be thoroughly wetted with water and reshaped
and rolled to the extent directed in order to place the sub-
grade in an acceptable condition to receive the base ma-
terial. The surface of the subgrade shall be finished to line
and grade as established and in conformity with the typical
section shown on plans, and any deviation in excess of
inch in cross section and in a length of 16 feet measured
longitudinally shall be corrected by loosening, adding or
removing material, reshaping and recompacting by sprin-
kling and rolling. Sufficient subgrade shall be prepared in
advance to insure satisfactory prosecution of the work. Ma-
terial excavated in the preparation of the subgrade shall be
utilized in the construction of adjacent shoulders and slopes
or otherwise disposed of as directed, and any additional
material required for the completion of the shoulders and
slopes shall be secured from sources indicated on plans or
designated by the Engineer.

(2) First Course, Type A, Type B and Type C Material.
Immediately before placing the base material, the subgrade
shall be checked as to conformity with grade and section.

The material shall be delivered in approved vehicles of a
uniform capacity, and it shall be the charge of the Contractor
that the required amount of specified material shall be de-
livered in each 100-foot station. Material deposited upon the
subgrade shall be spread and shaped the same day unless
otherwise directed by the Engineer in writing. In the event
inclement weather or other unforeseen circumstances render
impractical the spreading of the material during the first
24-hour period, the material shall be scarified and spread as
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directed by the Engineer. The material shall be sprinkled,
if directed, and shall then be bladed, dragged and shaped to
conform to typical sections as shown on plans. All areas and
“nests” of segregated coarse or fine material shall be cor-
rected or removed and replaced with well graded material,
as directed by the Engineer. If additional binder is con-
sidered desirable or necessary after the material is spread
and shaped, it shall be furnished and applied in the amount
directed by the Engineer. Such binder material shall be care-
fully and evenly incorporated with the material in place by
scarifying, harrowing, brooming or by other approved
methods.

The course shall be compacted by the method of compac-
tion hereinafter specified as the “Ordinary Compaction”
method or the “Density Control” method of compaction as
indicated on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provisions shall apply:

The course shall be sprinkled as required and rolled as
directed until a uniform compaction is secured. Throughout
this entire operation, the shape of the course shall be main-
tained by blading and the surface upon completion shall be
smooth and in conformity with the typical sections shown on
plans and to the established lines and grades. In that area
on which pavement is to be placed any deviation in excess
of % inch in cross section and in a length of 16 feet meas-
ured longitudinally shall be corrected by loosening, adding
or removing material, reshaping and recompacting by sprin-
kling and rolling. All irregularities, depressions or weak spots
which develop shall be corrected immediately by scarifying
the areas affected, adding suitable material as required, re-
shaping and recompacting by sprinkling and rolling.

When the plans indicate that the “Density Control” method
of compaction is to be used, the following provisions shall
apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density as hereinafter specified under “Density”. In addition
to the requirements specified for density, the full depth of
flexible base shown on the plans shall be compacted to the
extent necessary to remain firm and stable under construc-
tion equipment. After each section of flexible base is com-
pleted, tests as necessary will be made by the Engineer. If
the material fails to meet the density requirements, it shall
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be reworked as necessary to meet these requirements.
Throughout this entire operation the shape of the course
shall be maintained by blading, and the surface upon com-
pletion shall be smooth and in conformity with the typical
section shown on the plans and to the established lines and
grades. In that area on which pavement is to be placed, any
deviation in excess of % inch in cross section and in a length
of 16 feet measured longitudinally shall be corrected by
loosening, adding or removing material, reshaping and re-
compacting by sprinkling and rolling. All irregularities,
depressions or weak spots which develop shall be corrected
immediately by scarifying the areas affected, adding suitable
material as required, reshaping and recompacting by sprin-
kling and rolling. Should the base course, due to any reason
or cause, lose the required stability, density and finish before
the surfacing is complete, it shall be recompacted and refin-
ished at the sole expense of the Contractor.

(3) First Course Type D Material. Immediately before
placing the base material, the subgrade shall be checked as
to conformity with grade and section, and corrections made
if necessary.

All materials shall be delivered in approved vehicles of a
uniform capacity. The required amount of shell shall be
uniformly spread across the section and allowed to dry suf-
ficiently to insure proper slaking and mixing of the binder
material. Immediately upon completion of the drying period,
as determined by the Engineer, the specified amount of sand
admixture as required to produce a combined material meet-
ing the requirements hereinbefore specified, shall be spread
uniformly across the shell. The material shall then be sprin-
kled as required and thoroughly mixed by blading and har-
rowing, or other approved methods.

Failure to proceed with the placing of sand admixture or
mixing and placing operations will be grounds for the sus-
pension of placing of shell. Under no conditions will the
Contractor be allowed to place an excessive amount of shell
without proceeding with the mixing and placing operations.

The course shall be compacted by the method of compac-
tion hereinafter specified as the “Ordinary Compaction”
method or the “Density Control” method of compaction as
indicated on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provisions shall apply:

After mixing, all material shall be windrowed, and then
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spread over the section in layers not to exceed 2 inches in
loose depth. If necessary to prevent segregation, the material
shall be wetted in the windrow prior to spreading. After each
lift is spread, it shall be sprinkled and rolled to secure maxi-
mum compaction as directed by the Engineer. Succeeding
layers shall then be placed similarly until the course is com-
pleted. All areas and “nests” of segregated coarse or fine
material shall be corrected or removed and replaced with
well graded material, as directed by the Engineer. The course
shall then be sprinkled as required and rolled as directed
until a uniform compaction is secured. Throughout this en-
tire operation, the shape of the course shall be maintained
by blading; and the surface, upon completion, shall be smooth
and in conformity with the typical sections shown on plans,
and to the established lines and grades. In that area on
which pavement is to be placed any deviation in excess of
% inch in cross section and in a length of 16 feet measured
longitudinally shall be corrected by loosening, adding or re-
moving material, reshaping and recompacting by sprinkling
and rolling. All irregularities, depressions or weak spots
which develop shall be corrected immediately by scarifying
the areas affected, adding suitable material as required, re-
shaping and recompacting by sprinkling and rolling.

When the plans indicate that the “Density Control” method
of compaction is to be used, the compaction methods shall be

the same as prescribed for Type A, Type B and Type C
material,

When indicated on the plans or permitted by the Engineer,
Type D material may be mixed in a central mixing plant and
delivered to the road as a combined mixture. When this
method is used the combined mixture shall meet the require-
ments for Type D material as hereinbefore specified and the
placing and compaction requirements shall be the same as
prescribed for Type A, Type B and Type C material.

(4) TFirst Course Type E Material. The construction
methods for placing the first course of Type E material shall
be the same as prescribed for Type D material except that
after the shell and sand have been placed, the prescribed
amount of caliche shall then be spread across the sand and
shell. The composite mixture shall then be sprinkled as re-
quired and thoroughly mixed by blading and harrowing or
other approved methods.

Compaction of the first course of Type E material shall
be the same as prescribed above for Type D material.
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Failure to proceed with placing the sand and caliche ad-
mixture or mixing and placing operations will be grounds
for the suspension of placing of shell. Under no conditions
will the Contractor be allowed to place an excessive amount
of shell without proceeding with the mixing and placing
operations.

(5) Succeeding Courses. Construction methods shall be
the same as prescribed for the first course. Prior to placing
the surfacing on the completed base the base shall be “dry
cured” to the extent directed by the Engineer.

(6) Density. When the “Density Control” method of
compaction is indicated on the plans each course of flexible
base shall be compacted to the percent density shown on the
plans. The testing will be as outlined in Test Method Tex-
114-E. It is the intent of this specification to provide in that
part of the base included in the top 8 inches immediately
below the finished surface of the roadway, not less than 100
percent of the density as determined by the compaction ratio
method. Field density determination shall be made in accord-
ance with approved methods.

248.7. Measurement. Work and accepted material as pre-
scribed for this item will be measured as follows:

Type of Materials Method of Measurement

A, B and C By the cubic yard in vehicles as delivered
on the road or by the ton of 2000 pounds
dry weight. Measurement for hauling
material into each quarter mile beyond
the first quarter mile will be based on
the shortest practical haul route between
the center of mass of the designated
material source or sources and point of
delivery on the road.

D (1) When provided by the plans, the
shell and sand admixture shall be meas-
ured separately by the cubic yard in ve-
hicles as delivered on the road. Measure-
ment for hauling sand admixture ma-
terial into each quarter mile beyond the
first quarter mile will be based on the
shortest practical haul route between
the center of mass of the designated
material source or sources and point of
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delivery on the road. No direct measure-
ment for hauling shell will be made.

(2) When provided by the plans, the
combined shell and sand admixture shall
be measured by the ton of 2000 pounds
dry weight. No direct measurement for
hauling the mixture will be made.

E The shell, sand admixture and caliche
admixture shall be measured separately
by the cubic yard in vehicles as delivered
on the road. Measurement for hauling
sand admixture material and caliche ad-
mixture material into each quarter mile
beyond the first quarter mile will be
based on the shortest practical haul route
between the center of mass of the desig-
nated material source or sources and
point of delivery on the road. No direct
measurement for hauling shell will be
made.

When the plans indicate that measurement of Type A, B,
C or D material is to be by the ton, a set of standard plat-
form truck scales conforming to the requirements of the
Item, “Weighing and Measuring Equipment”, shall be fur-
nished by the Contractor and placed at a location approved
by the Engineer, except that when the material is weighed
in mixing or batching, platform truck scales and reweighing
will not be necessary. The dry weight will be determined by
deducting the weight of the moisture in the material at the
time of weighing from the gross weight of the material.
The moisture in the material will be determined by Test
Method Tex-103-E, at least one time each day and more often
if conditions warrant.

248.8. Payment. The work performed and material fur-
nished as prescribed by this item and measured in accordance
with the applicable provisions of “Measurement” above will
be paid for as follows:

Type of Material Description of Bid Items

A, B and C “Flexible Base” of the compaction meth-
od specified, type (when specified on the
plans), and grade; and ‘“Additional
Quarter Mile Haul”.
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D (1) “Flexible Base” of the compaction
method specified, type (when specified on
the plans), and grade; “Sand Admix-
ture”; and “Additional Quarter Mile
Haul (Sand Admixture)”. (Cubic yard
measurement with the sand admixture
and shell being measured separately).

(2) “Flexible Base” of the compaction
method specified, type (when specified
on the plans), and grade. (Ton measure-
ment of combined shell and sand admix-
ture with no direct payment for hauling).

E “Flexible Base” of the compaction meth-
od specified, type (when specified on the
plans), and grade; “Sand Admixture”;
“Additional Quarter Mile Haul (Sand
Admixture)”; “Caliche Admixture”; and
«Additional Quarter Mile Haul (Caliche
Admixture)”.

The unit prices bid shall each be full compensation for
shaping and fine grading the roadbed; for securing and fur-
nishing all materials, including all royalty and freight in-
volved; for additives, if permitted; for furnishing scales and
labor involved in weighing the material when required; for
loosening, blasting, excavating, screening, crushing and tem-
porary stockpiling when required; for loading all materials;
for hauling the first one quarter mile and delivering on the
road; for spreading, mixing, blading, dragging, shaping and
finishing; and for all manipulation, labor, tools and inci-
dentals necessary to complete the work except as follows:

When “Ordinary Compaction” is indicated on the plans all
sprinkling and rolling performed as required will be meas-
ured and paid for in accordance with the provisions govern-
ing the Items of “Sprinkling” and “Rolling” respectively.

When “Density Control” is indicated on the plans, sprin-
kling and rolling will not be paid for directly but the cost of
all sprinkling and rolling will be subsidiary to other bid items.

No direct payment will be made for hauling shell. Hauling
materials, other than shell, into each quarter mile beyond the
first quarter mile will be paid for at the unit price bid for
“Additional Quarter Mile Haul”, “Additional Quarter Mile
Haul (Sand Admixture)” or “Additional Quarter Mile Haul
(Caliche Admixture)”, except that when bids are requested
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on combined shell and sand admixture and measurement is
by the ton, the cost of all hauling will be subsidiary to other
bid items.

Unless otherwise noted on the plans, all excavation re-
quired by this item in the preparation of the subgrade and
for the completion of the shoulders and slopes will be meas-
ured and paid for in accordance with the provisions govern-
ing the Items of “Roadway Excavation” and “Borrow” re-
spectively, with the provision that yardage will be measured
and paid for once only, regardless of the manipulations in-
volved. Where shown on plans, the excavation required in
the preparation and shaping of the subgrade, for the com-
pletion of the shoulders and slopes and for finishing roadway,
shall be performed, measured and paid for in accordance with
the provisions governing the Items of “Blading”, “Road
Grader Work” or “Scraper Work”, respectively. Payment
under the Item, “Roadway Excavation” will not be allowed
within the limits designated for “Blading”, “Road Grader
Work” or “Scraper Work”.

All stripping performed as required will be measured and
paid for in accordance with the provisions governing the
Item, “Stripping”.

ITEM 250
SCARIFYING AND RESHAPING BASE COURSE

250.1. Description. “Secarifying and Reshaping Base
Course” shall consist of scarifying and reshaping the exist-
ing base course (with or without asphalt surfacing) as here-
in specified and in conformity with the typical sections shown
on plans and to the lines and grades established by the
Engineer.

250.2. Construction Methods. Prior to scarifying the
existing base or base and asphalt surfacing, the shoulders
and slopes of the existing roadway shall be excavated or
built up, sprinkled and compacted to conform to the typical
sections, lines and grades shown on the plans or as directed
by the Engineer. The existing base and surface shall then
be thoroughly cleaned of all dirt and other objectionable
material by blading, supplemented by brooming or other
approved methods. The existing base and surface shall then
be scarified for its full width and depth unless otherwise
shown on the plans and then bladed and shaped to conform
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to the typical sections shown on the plans. However, in no
case shall the underlying subgrade be disturbed.

The course shall be compacted by the method of compac-
tion hereinafter specified as the “Ordinary Compaction”
method or the “Density Control” method of compaction as
indicated on the plans.

When the plans indicate that the “Ordinary Compaction”
method is to be used the following provisions shall apply:

The course shall be sprinkled as required and rolled as
directed. All holes, ruts or depressions in the surface shall
be repaired by scarifying, reshaping, sprinkling and rolling
as directed until a uniform compaction is secured. Throughout
this entire operation, the shape of the course shall be main-
tained by blading, and the surface upon completion shall be
smooth and in conformity with the typical cross sections
shown on plans and to the established lines and grades. In
that area on which pavement is to be placed, any deviation
in excess of % inch in cross section and in a length of 16
feet measured longitudinally shall be corrected by loosening,
adding or removing material, reshaping and recompacting
by sprinkling and rolling. All irregularities, depressions or
weak spots which develop shall be corrected immediately by
scarifying the areas affected, adding suitable material as
required, reshaping and recompacting by sprinkling and
rolling.

The Contractor shall at all times provide proper and suf-
ficient equipment and conduct his operations in a satisfac-
tory and workmanlike manner. Failure to manipulate mate-
rials promptly and perform the various operations required
in a continuous and co-ordinated manner will be grounds for
suspension of any part of the work.

When the plans indicate that the “Density Control” method
of compaction is to be used the following provisions shall
apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density as hereinafter specified under ‘“Density”. In addition
to the requirements specified for density, the full depth of
the scarified and reshaped base course shall be compacted
to the extent necessary to remain firm and stable under
construction equipment. After each section of base is com-
pleted, tests as necessary will be made by the Engineer. If
the material fails to meet the density requirements, it shall
be reworked as mecessary to meet these requirements.
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Throughout this entire operation, the shape of the course
shall be maintained by blading, and the surface upon com-
pletion shall be smooth and in conformity with the typical
cross sections shown on plans and to the established lines
and grades. In that area on which pavement is to be placed,
any deviation in excess of % inch in cross section and in a
length of 16 feet measured longitudinally shall be corrected
by loosening, adding or removing material, reshaping and
recompacting by sprinkling and rolling. All irregularities,
depressions or weak spots which develop shall be corrected
immediately by scarifying the areas affected, adding suitable
material as required, reshaping and recompacting by sprin-
kling and rolling. The Contractor shall at all times provide
proper and sufficient equipment and conduct his operations
in a satisfactory and workmanlike manner. Should the base
course, due to any reason or cause, lose the required stability,
density and finish before it is accepted, it shall be recom-
pacted and refinished at the sole expense of the Contractor.

250.3. Density. When the “Density Control” method of
compaction is indicated on the plans each course of base shall
be compacted to the percent density shown on the plans. The
testing will be as outlined in Test Method Tex-114-E. It is
the intent of this specification to provide in that part of the
base included in the top 8 inches immediately below the fin-
ished surface of the roadway, not less than 100 percent of
the density as determined by the compaction ratio method.
Tield density determination shall be made in accordance with
approved methods.

250.4. Measurement. Scarifying and reshaping base
course, including any asphalt surfacing, as provided herein
shall be measured by the 100-foot station.

250.5. Payment. The work performed as prescribed by
this item and measured as provided under ‘“‘Measurement”
will be paid for at the unit price bid, by one of the following
methods: (1) “Scarifying and Reshaping Base Course (Or-
dinary Compaction)” or (2) “Scarifying and Reshaping Base
Course (Density Control)”.

The unit prices bid for scarifying and reshaping base
course shall each be full compensation for cleaning and
scarifying the existing base and surface; for all spreading,
blading, dragging, shaping and finishing of the scarified
material; and for all manipulations, labor, tools and inci-
dentals necessary to complete the work except as follows:
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When “Ordinary Compaction” is indicated on the plans
all sprinkling and rolling, performed as required, will be
measured and paid for in accordance with the provisions
governing the Items of “Sprinkling” and “Rolling”, respec-
tively.

When “Density Control” is indicated on the plans, sprin-
kling and rolling will not be paid for directly, but the cost
of all sprinkling and rolling shall be subsidiary to other bid
items.

Excavation required in the preparation of shoulders and
slopes to conform with the typical sections shown on the
plans will be paid for in accordance with the provisions of
the items covering this phase of work as indicated on the
plans, with the provision that work will be paid for once
only, regardless of the manipulations involved.

ITEM 252
SALVAGING AND REPLACING BASE

252.1. Description. “Salvaging and Replacing Base”
shall consist of removing the existing base material where
shown on plans, such temporary storage as is necessary, and
the replacement of this material on the prepared roadbed as
herein specified and in conformity with the typical sections
shown on plans and to the lines and grades as established
by the Engineer.

252.2, Construction Methods.

(1) Salvaging Existing Base. The existing base, includ-
ing any bituminous mat not shown on plans to be salvaged,
shall first be cleaned of all dirt or other objectionable mate-
rial by blading, brooming or other approved methods, then
scarified to the width and depth as may be required to pro-
vide the estimated amount of salvaged material per station
as shown on the plans; however, in no case shall the under-
lying subgrade be disturbed.

The material thus salvaged shall be placed in stockpiles
or windrows until sufficient subgrade has been prepared to
receive the salvaged material; then, if the Contractor so
elects, the remaining old base material as salvaged may be
placed directly upon the prepared subgrade as directed by
the Engineer, thus eliminating the necessity of stockpiling.
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It shall be the responsibility of the Contractor that all the
available material shall be salvaged and replaced and shall
be kept reasonably free of soil from the subgrade or roadbed
during the salvaging and replacing operations. When ma-
terial is windrowed or stockpiled, it shall be so placed as not
to interfere with traffic, proper drainage or the general prog-
ress of the work.

(2) Preparation of Subgrade. When the salvaged mate-
rial is to be replaced directly upon the subgrade, the roadbed
shall be excavated and shaped in conformity with the typical
sectiong shown on plans and to the lines and grades as es-
tablished by the Engineer. All unstable or otherwise objec-
tionable material shall be removed from the subgrade and
replaced with approved material. All holes, ruts and depres-
sions shall be filled with approved material, and if required,
the subgrade shall be thoroughly wetted with water, re-
shaped, and rolled to the extent directed in order to place
the subgrade in an acceptable condition to receive the sal-
vaged base material. The surface of the subgrade shall be
finished to line and grade as established and in conformity
with the typical section shown on plans, and any deviation
in excess of % inch in cross section and in a length of 16 feet
measured longitudinally shall be corrected by loosening, add-
ing or removing material, reshaping and recompacting by
sprinkling and rolling. Sufficient subgrade shall be prepared
in advance to insure satisfactory prosecution of the work.
Material excavated in the preparation of the subgrade shall
be utilized in the construction of adjacent shoulders and
slopes or otherwise disposed of as directed. Any additional
material required for the completion of the shoulders and
slopes shall be secured from sources indicated on plans or
designated by the Engineer.

(3) Replacement of Salvaged Material. The material
shall then be deposited on the subgrade or other base course,
sprinkled if directed, and bladed, dragged and shaped to
conform to typical sections shown on plans. All areas and
“nests” of segregated coarse or fine material shall be cor-
rected or removed and replaced with satisfactory salvaged
material as directed by the Engineer.

The course shall be compacted by the method of compac-
tion hereinafter specified as the “Ordinary Compaction”
method or the ‘“Density Control” method of compaction as
indicated on the plans.
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When the plans indicate that the “Ordinary Compaction”
method is to be used, the following provisions shall apply:

The course shall be sprinkled as required and rolled as
directed until a uniform compaction is secured. Throughout
this entire operation, the shape of the course shall be main-
tained by blading, and the surface upon completion shall be
smooth and in conformity with the typical sections shown on
plans and to the established lines and grades. In that area
on which pavement is to be placed, any deviation in excess
of 1% inch in cross section and in a length of 16 feet meas-
ured longitudinally shall be corrected by loosening, adding
or removing material, reshaping and recompacting by sprin-
kling and rolling. All irregularities, depressions or weak
spots which develop shall be corrected immediately by scari-
fying the areas affected, adding suitable material as required,
reshaping and recompacting by sprinkling and rolling.

When the plans indicate that the “Density Control” method
of compaction is to be used, the following provisions shall
apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide not less than the percent
density as hereinafter specified under “Density”. The testing
will be as outlined in Test Method Tex-114-E. In addition to
the requirements specified for density, the depth of the sal-
vaged material shown on the plans shall be compacted to the
extent necessary to remain firm and stable under construc-
tion equipment. After each section of salvaged base is com-
pleted, tests as necessary will be made by the Engineer. If
the material fails to meet the density requirements, it shall
be reworked as necessary to meet these requirements.
Throughout this entire operation the shape of the course shall
be maintained by blading, and the surface upon completion
shall be smooth and in conformity with the typical sections
shown on the plans and to the established lines and grades.
In that area on which pavement is to be placed, any deviation
in excess of % inch in cross section and in a length of 16 feet
measured longitudinally shall be corrected by loosening, add-
ing or removing material, reshaping and recompacting by
sprinkling and rolling. All irregularities, depressions or weak
spots which develop shall be corrected immediately by scari-
fying the area affected, adding suitable material as required,
reshaping and recompacting by sprinkling and compaction
methods. Should the base course, due to any reason or cause,
lose the required stability, density and finish before the sur-
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facing is complete, it shall be recompacted and refinished at
the sole expense of the Contractor.

252.3. Density. When the “Density Control” method of
compaction is indieated on the plans each course of base shall
be compacted to the percent density shown on the plans. The
testing will be as outlined in Test Method Tex-114-E, It is
the intent of this specification to provide in that part of the
base included in the top 8 inches immediately below the fin-
ished surface of the roadway, not less than 100 percent of
the density as determined by the compaction ratio method.
Field density determination shall be made in accordance with
approved methods.

252.4. Measurement. Work, as prescribed for this item,
will be measured by the 100-foot station of base in its orig-
inal position or by the cubic yard of material in vehicles ag
delivered on the road.

252.5. Paymenf. The work pervformed as prescribed by
this item and measured in accordance with “Measurement”
above, will be paid for at the unit price bid by one of the
following methods: (1) “Salvaging and Replacing Base (Or-
dinary Compaction)” or (2) “Salvaging and Replacing Base
(Density Control)”.

The unit prices bid for salvaging and replacing base shall
each be full compensation for shaping and fine grading the
roadbed; for cleaning and scarifying, removing, windrowing
or stockpiling all salvaged material; for all hauling; for
replacing the salvaged material on the prepared subgrade;
for spreading, blading, dragging, shaping and finishing; and
for all manipulations, labor, tools, equipment and incidentals
necessary to complete the work except as follows:

When “Ordinary Compaction” is indicated on the plans,
all sprinkling and rolling performed as required will be meas-
ured and paid for in accordance with the provisions govern-
ing the Items of “Sprinkling” and “Rolling” respectively.

When “Density Control” is indicated on the plans, sprin-
ling and rolling will not be paid for directly but the cost of
all sprinkling and rolling will be subsidiary to other bid items.

Unless otherwise indicated on the plans, all excavation
required by this item in the preparation of the subgrade and
for the completion of the shoulders and slopes will be meas-
ured and paid for in accordance with the provisions govern-
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ing the Items of “Roadway Excavation” and “Borrow” re-
spectively with the provision that yardage will be measured
and paid for once only, regardless of the manipulation in-
volved. Where shown on plans, the excavation required in
the preparation and shaping of the subgrade, for the com-
pletion of the shoulders and slopes and for finishing roadway,
shall be performed, measured and paid for in accordance
with the provisions governing the Items of “Blading”, “Road
Grader Work” or “Scraper Work”, respectively. Payment
under the Item, “Roadway Excavation” will not be allowed
within the limits designated for “Blading’, “Road Grader
Work” or “Scraper Work”.

ITEM 254
SCARIFYING EXISTING PAVEMENT

254.1. Description. This item consists of scarifying
existing asphalt surfacing and flexible base course material
to the lines and grades as shown on the plans or established
by the Engineer.

254.2. Construction Methods. The existing asphalt sur-
facing and flexible base course material at points shown on
the plans or designated by the Engineer shall be scarified to
the depth and width shown by the lines and grades on the
plans or established by the Engineer. The existing material
to be removed shall be scarified until it is broken into par-
ticles small enough to be easily removed.

254.3. Measurement. This item will be measured by the
100-foot station regardless of the width of the old base and
pavement or, when provided by the plans, measurement will
be made by the square yard of the old pavement in its orig-
inal position.

254.4. Payment. The work performed as prescribed for
this item, measured as provided under “Measurement” will
be paid for at the unit price bid for “Scarifying Existing
Pavement”, which price shall be full compensation for fur-
nishing all labor, tools, equipment, supplies and incidentals
necessary to satisfactorily complete the work.

Excavating, hauling and disposing of the scarified material
will be measured and paid for in accordance with the provi-

sions governing the Items of “Roadway Excavation” and
“Overhaul”.
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ITEM 260
LIME TREATMENT FOR MATERIALS IN PLACE

260.1. Description. This item shall consist of treating
the subgrade, existing subbase or existing base by the pul-
verizing, addition of lime, mixing and compacting the mixed
material to the required density. This item applies to natural
ground, embankment, or existing pavement structure and
shall be constructed as specified herein and in conformity
with the typical sections, lines and grades as shown on the
plans or as established by the Engineer.

260.2. Materials.

(1) The lime shall meet the requirements of the Item,
“Hydrated Lime and Lime Slurry”, for the type of lime
specified.

When Type B, Commercial Lime Slurry, is specified, the
Contractor shall select, prior to construction, the grade to
be used and shall notify the Engineer in writing before
changing from one grade to another.

(2) If the minimum design strength or percent of lime
to be used for the treated subgrade, existing subbase or
existing base is specified, it will be determined by preliminary
tests performed in accordance with Test Method Tex-121-E.

260.3. Equipment.

(1) The machinery, tools and equipment necessary for
proper prosecution of the work shall be on the project and
approved by the Engineer prior to the beginning of con-
struction operations.

All machinery, tools and equipment used shall be main-
tained in a satisfactory and workmanlike manner.

(2) Hydrated lime shall be stored and handled in closed
weatherproof containers until immediately before distribu-
tion on the road. If storage bins are used they shall be com-
pletely enclosed. Hydrated lime in bags shall be stored in
weatherproof buildings with adequate protection from ground
dampness.

(3) If lime is furnished in trucks, each truck shall have
the weight of lime certified on public scales or the Contractor
shall place a set of standard platform truck scales or hopper
scales at a location approved by the Engineer.
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Seales shall conform to the requirements of the Item,
Weighing and Measuring Equipment”.

(4) If lime is furnished in bags, each bag shall bear the
manufacturer’s certified weight. Bags varying more than 5
percent from that weight may be rejected and the average
weight of bags in any shipment, as shown by weighing 50
bags taken at random, shall not be less than the manufac-
turer’s certified weight.

260.4. Construction Methods.

(1) General. It is the primary requirement of this speci-
fication to secure a completed course of treated material con-
taining a uniform lime mixture, free from loose or segregated
areas, of uniform density and moisture content, well bound for
its full depth and with a smooth surface suitable for placing
subsequent courses. It shall be the responsibility of the Con-
tractor to regulate the sequence of his work, to use the
proper amount of lime, maintain the work and rework the
courses as necessary to meet the above requirements.

Prior to beginning any lime treatment, the roadbed shall
be constructed and shaped to conform to the typical sections,
lines and grades as shown on the plans or as established by
the Engineer. The material to be treated shall then be exca-
vated to the secondary grade (proposed bottom of lime treat-
ment) and removed or windrowed to expose the secondary
grade. Any wet or unstable materials below the secondary
grade shall be corrected, as directed by the Engineer, by
scarifying, adding lime, and compacting until it is of uniform
stability. The excavated material shall then be spread fo
the desired cross section.

If the Contractor elects to use a cutting and pulverizing
machine that will remove the subgrade material accurately
to the secondary grade and pulverize the material at the same
time, he will not be required to expose the secondary grade
nor windrow the material. However, the Contractor shall be
required to roll the subgrade, as directed by the Engineer,
before using the pulverizing machine and correct any soft
areas that this rolling may reveal. This method will be per-
mitted only where a machine is provided which will insure
that the material is cut uniformly to the proper depth and
which has cutters that will plane the secondary grade to a
smooth surface over the entire width of the cut. The machine
shall be of such design that a visible indication is given at all
times that the machine is cutting to the proper depth.
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(2) Application. Lime shall be spread only on that area
where the first mixing operations can be completed during
the same working day.

The application and mixing of lime with the material shall
be accomplished by the methods hereinafter described as “Dry
Placing” or “Slurry Placing”. When Type A, Hydrated Lime,
is specified, the Contractor may use either method.

(a) Dry Placing. The lime shall be spread by an ap-
proved screw type spreader box or by bag distribution at the
rates shown on the plans or as directed by the Engineer.

The lime shall be distributed at a uniform rate and in such
manner as to reduce the scattering of lime by wind to a
minimum. Lime shall not be applied when wind conditions,
in the opinion of the Engineer, are such that blowing lime
becomes objectionable to traffic and adjacent property own-
ers. A motor grader shall not be used to spread the lime.

The material shall be sprinkled as directed by the Engi-
neer, until the proper moisture content has been secured.

(b) Slurry Placing. The lime shall be mixed with water
in trucks with approved distributors and applied as a thin
water suspension or slurry. Type B, Commercial Lime Slurry,
shall be applied with a lime percentage not less than that
applicable for the grade used. The distribution of lime at the
rates shown on the plans or as directed by the Engineer shall
be attained by successive passes over a measured section of
roadway until the proper moisture and lime content has
been secured. The distributor truck shall be equipped with
an agitator which will keep the lime and water in a uniform
mixture.

(3) Mixing. The mixing procedure shall be the same
for “Dry Placing” or “Slurry Placing” as hereinafter de-
seribed.

(a) First Mixing. The material and lime shall be
thoroughly mixed by approved road mixers or other approved
equipment, and the mixing continued until, in the opinion of
the Engineer, a homogeneous, friable mixture of material and
lime is obtained, free from all clods or lumps. Materials con-
taining plastic clays or other material which will not readily
mix with lime shall be mixed as thoroughly as possible at
the time of the lime application, brought to the proper mois-
ture content and left to cure 1 to 4 days as directed by the
Engineer. During the curing period the material shall be
kept moist as directed.
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(b) Final Mixing. After the required curing time, the
material shall be uniformly mixed by approved methods. If
the soil binder-lime mixture contains clods, they shall be
reduced in size by raking, blading, discing, harrowing, scari-
fying or the use of other approved pulverization methods so
that when all nonslaking aggregates retained on the No. 4
sieve are removed the remainder of the material shall meet
the following requirements when tested dry by laboratory
sieves:

Percent
Minimum Passing 13%” Sieve................. 100
Minimum Passing No. 4 Sieve................ 60

During the interval of time between application and mix-
ing, hydrated lime that has been exposed to the open air for
a period of 6 hours or more or to excessive loss due to wash-
ing or blowing will not be accepted for payment.

(4) Compaction. Compaction of the mixture shall begin
immediately after final mixing and in no case later than 3
calendar days after final mixing, unless approval is obtained
from the Engineer. The material shall be aerated or sprin-
kled as necessary to provide the optimum moisture. Compac-
tion shall begin at the bottom and shall continue until the
entire depth of mixture is uniformly compacted by the method
of compaction hereinafter specified as the “Ordinary Com-
paction” method or the “Density Control” method as indi-
cated on the plans.

If the total thickness of the material to be treated cannot
be mixed in one operation, the previously mixed material
shall be bladed to a windrow just beyond the area to be
treated and the next layer mixed with lime as specified in
Section (3). The first layer of the treated material shall be
compacted in such a manner that the treated material will
not be mixed with the underlying material.

When the “Ordinary Compaction” method is indicated on
the plans the following provisions shall apply:

The material shall be sprinkled and rolled as directed by
the Engineer. All irregularities, depressions or weak spots
which develop shall be corrected immediately by scarifying
the areas affected, adding or removing material as required
and reshaping and recompacting by sprinkling and rolling.
The surface of the course shall be maintained in a smooth
condition, free from undulations and ruts, until other work
is placed thereon or the work is accepted.
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When the “Density Control” method of compaction is in-
dicated on the plans the following provisions shall apply:

The course shall be sprinkled as required and compacted
to the extent necessary to provide the density specified below
as determined by the use of the compaction ratio method:

Description Density, Percent

For lime treated subgrade, existing Not less than 95 except
subbase or existing base that will when otherwise shown
receive subsequent subbase or base on the plans.

courses.

For lime treated existing subbase Not less than 98 except
or existing base that will receive when otherwise shown
surface courses. on the plans.

The testing will be as outlined in Test Method Tex-114-E
or other approved methods. In addition to the requirements
specified for density, the full depth of the material shown on
the plans shall be compacted to the extent necessary to re-
main firm and stable under construction equipment. After
each section is completed, tests as necessary will be made
by the Engineer. If the material fails to meet the density
requirements, it shall be reworked as necessary to meet these
requirements. Throughout this entire operation the shape of
the course shall be maintained by blading, and the surface
upon completion shall be smooth and in conformity with the
typical section shown on the plans and to the established
lines and grades. Should the material due to any reason or
cause, lose the required stability, density and finish before
the next course is placed or the work is accepted, it shall be
recompacted and refinished at the sole expense of the Con-
tractor.

260.5. Finishing, Curing and Preparation for Surfacing.
After the final layer or course of the lime treated subgrade,
subbase or base has been compacted, it shall be brought to
the required lines and grades in accordance with the typical
sections. The completed section shall then be finished by
rolling as directed with a pneumatic or other suitable roller
sufficiently light to prevent hair cracking. The completed
section shall be moist-cured for a minimum of 7 days before
futher courses are added or any traffic is permitted, unless
otherwise directed by the Engineer. In cases where subgrade
treatment or subbase sets up sufficiently to prevent objec-
tionable damage from traffic, such layers may be opened to
traffic 2 days after compaction. If the plans provide for the
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treated material to be sealed or covered by other courses of
material, such seal or course shall be applied within 14 days
unless otherwise directed by the Engineer.

260.6. Measurement. Lime treatment of the subgrade,
existing subbase, and existing base shall be measured by the
square yard to neat lines as shown on the typical sections.

When Type A, Hydrated Lime is used, the quantity of
lime will be measured by the ton of 2,000 pounds, dry weight.

When Type B, Commercial Lime Slurry is used, the quan-
tity of lime shall be calculated from the required minimum
percent solids based upon the use of Grade 1 or Grade 2 as
follows:

Grade 1: The “Dry Solids Content” shall be at least 31
percent by weight of the slurry and the quantity of lime will
be calculated by the ton of 2,000 pounds based on the 31 per-
cent lime content, as delivered on the road.

Grade 2: The “Dry Solids Content” shall be at least 35
percent by weight of the slurry and the quantity of lime will
be calculated by the ton of 2,000 pounds based on the 35 per-
cent lime content, as delivered on the road.

260.7. Payment. Work performed and materials fur-
nished as prescribed by this item and measured as provided
under “Measurement” will be paid for as follows:

Lime will be paid for at the unit price bid per ton of 2,000
pounds for “Lime’” of the type specified which price shall be
full compensation for furnishing all lime.

“Lime Treated Subgrade (Ordinary Compaction)”, “Lime
Treated Existing Subbase (Ordinary Compaction)” and
“Lime Treated Existing Base (Ordinary Compaction)” or
“Lime Treated Subgrade (Density Control)”, “Lime Treated
Existing Subbase (Density Control)” and “Lime Treated
Existing Base (Density Control)” will be paid for at the
unit price bid per square yard. The unit price bid shall be
full compensation for all correction of secondary subgrade,
for loosening, mixing, pulverizing, spreading, drying, appli-
cation of lime, water content of the slurry, shaping and
maintaining, for all manipulations required, for all hauling
and freight involved, for all tools, equipment, labor, and for
all incidentals necessary to complete the work except as
specified below:

When “Ordinary Compaction” is indicated on the plans,
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all sprinkling and rolling performed as required will be
measured and paid for in accordance with the provisions
governing the Items of “Sprinkling” and “Rolling” respec-
tively.

When “Density Control” is indicated on the plans, sprin-
kling and rolling will not be paid for directly but the cost
of all sprinkling and rolling will be subsidiary to other bid
items.

ITEM 262
LIME TREATMENT FOR BASE COURSES

262.1. Description. This item shall consist of treating
base and subbase by addition of lime, mixing and compacting
the mixed material in accordance with the specifications
governing the base and subbase courses. This item applies
to the treatment of base or subbase courses placed under this
contract and shall be constructed as herein specified and in
conformity with the items governing the base or subbase
courses.

262.2. Materials.

(1) Base and subbase materials shall meet the require-
ments shown on the plans or in the pertinent specifications.

(2) The lime shall meet the requirements of the Item,
“Hydrated Lime and Lime Slurry” for the type of lime
specified.

When Type B, Commercial Lime Slurry, is specified, the
contractor shall select, prior to construction, the grade to
be used and shall notify the Engineer in writing before
changing from one grade to another.

(3) If the minimum design strength or percent lime to
be used for the treated base or subbase is specified, it will
be determined by preliminary tests performed in accordance
with Test Method Tex-121-E.

262.3. Equipment.

(1) The machinery, tools and equipment necessary for
proper prosecution of the work shall be on the project and
approved by the Engineer prior to the beginning of construc-
tion operations. All machinery, tools and equipment used
shall be maintained in a satisfactory working condition. The
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Contractor shall employ adequate methods in performing the
work and shall conduct his operations in a satisfactory and
workmanlike manner.

(2) Hydrated lime shall be stored and handled in close
weatherproof containers until immediately before distribu-
tion on the road. If storage bins are used, they shall be com-
pletely enclosed. Hydrated lime in bags shall be stored in
weatherproof buildings with adequate protection from ground
dampness.

(83) If lime is furnished in trucks, each truck shall have
the weight of lime certified on public scales or the contractor
shall place a set of standard platform truck scales or hopper
secales at a location approved by the Engineer. Scales shall
meet the requirements of the Item, “Weighing and Measur-
ing Equipment”.

(4) If lime is furnished in bags, each bag shall bear the
manufacturer’s certified weight. Bags varying more than 5
percent from that weight may be rejected and the average
weight of bags in any shipment, as shown by weighing 50
bags taken at random, shall not be less than the manufac-
turer’s certified weight.

262.4. Construction Methods.

(1) General. It is the primary requirement of this speci-
fication to secure a completed course of treated base or sub-
base material containing a uniform lime mixture, free from
loose or segregated areas, of uniform density and moisture,
well bound for its full depth and with a smooth surface
suitable for placing additional subbase, base or surface
courses. It shall be the responsibility of the Contractor to
regulate the sequence of his work, to use the proper amount
of lime, maintain the work and rework the courses as nec-
essary to meet the above requirements.

Prior to placing base or subbase material, the subgrade
shall be shaped to conform to the typical sections, lines and
grades as shown on the plans or as established by the
Engineer.

The base or subbase material, as provided in the govern-
ing specification, shall be delivered, placed and spread in
the required amount per station. The material shall be
manipulated as specified for the base or subbase course or
as directed by the Engineer and thoroughly mixed prior
to the addition of the lime.
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(2) Application. Lime shall be spread only on that arvea
where the mixing operations can be completed during the
same working day.

The application and mixing of lime with the material
shall be accomplished by the methods hereinafter described
as “Dry Placing” or “Slurry Placing”. When Type A,
Hydrated Lime is specified, the Contractor may use either
method.

(a) Dry Placing. The lime shall be spread by an
approved screw type spreader hox or by bag distribution at
the rates shown on the plans or as directed by the En-
gineer.

The lime shall be distributed at a uniform rate and in
such a manner as to reduce the scattering of lime by wind
to a minimum. Lime shall not be applied when wind condi-
tions, in the opinion of the Engineer, are such that blowing
lime becomes objectionable to traffic and adjacent prop-
erty owners. A motor grader shall not be used to spread
the lime.

The material shall be sprinkled as directed by the Engi-
neer, until the proper moisture content has been secured.

(b) Shurry Placing. The lime shall be mixed with
water in trucks with approved distributors and applied as
a thin water suspension or slurry. Type B, Commercial
Lime Slurry shall be applied with a lime percentage mnot
less than that applicable for the grade used. The distribu-
tion of lime at the rates shown on the plans or as directed
by the Engineer, shall be attained by successive passes
over a measured section of roadway until the proper mois-
ture and lime content has been secured. The distributor
truck shall be equipped with an agitator which will keep
the lime and water in a consistent mixture.

(3) Mixing. The base or subbase material, lime and re-
quired water shall be thoroughly mixed and blended by
approved road mixers or other approved equipment, and
the mixing continued until, in the opinion of the Engineer,
a homogeneous, friable mixture is obtained. When lime is
placed as a slurry and mixed by the use of blades, the
material shall be bladed as the lime-water mixture is ap-
plied, and after the total amount has been placed the mix-
ture shall be thoroughly blended to the satisfaction of the
Engineer.
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During the interval of time between application and mix-
ing, hydrated lime that has been exposed to the open air
for a period of 6 hours or more or to excessive loss due to
washing or blowing will not be accepted for payment.

(4) Compaction. Compaction of the mixture shall begin
immediately after mixing and in no case later than 3 cal-
endar days after mixing unless approval is obtained from
the Engineer. The material shall be aerated or sprinkled
as necessary to provide the optimum moisture. Compac-
tion shall begin at the bottom and shall continue until the
entire depth of mixture is uniformly compacted to the
density required by the plans or by the methods provided
in the governing specifications.

If the total thickness of the material to be treated can-
not be mixed in one operation, the previously mixed ma-
terial shall be bladed to a windrow just beyond the area to
be treated and the next layer mixed with lime as specified
in Section (8). The first layer of the treated material shall
be compacted in such a manner that the treated material
will not be mixed with the underlying material.

When the “Ordinary Compaction” method for base and
subbase materials is indicated on the plans the following
provisions shall apply:

The material shall be sprinkled and rolled as directed by
the Engineer. All irregularities, depressions or weak spots
which develop shall be corrected immediately by scarifying
the areas affected, adding or removing material as re-
quired, reshaping and recompacting by sprinkling and
rolling. The surface of the course shall be maintained in
a smooth condition, free from undulations and ruts, until
other work is placed thereon, or the work is accepted.

When the “Density Control” method of compaction for
base and subbase materials is indicated on the plans the
following provisions shall apply:

The bottom course shall be sprinkled as required and
compacted to the extent necessary to provide not less than
95 percent of the density as determined by the use of the
compaction ratio method or to the density shown on the
plans. All other subsequent courses treated under this item
shall be compacted to a minimum of 98 percent of compac-
tion ratio density.

The testing will be as outlined in Test Method Tex-114-E
or other approved methods. In addition to the require-
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ments specified for density, the full depth of the material
shown on the plans shall be compacted to the extent neces-
sary to remain firm and stable under construction equip-
ment. After each section is completed, tests as necessary
will be made by the Engineer. If the material fails to
meet the density requirements, it shall be reworked as
necessary to meet these requirements. Throughout this
entire operation the shape of the course shall be main-
tained by blading, and the surface upon completion shall
be smooth and in conformity with the typical section
shown on the plans and to the established lines and grades.
Should the material due to any reason or cause, lose the
required stability, density and finish before the next course
is placed or the work is accepted, it shall be recompacted
and refinished at the sole expense of the Contractor.

262.5. Finishing, Curing and Preparation for Surfacing.
After the final layer or course of the subbase or base has
been compacted, it shall be brought to the required lines
and grades in accordance with the typical sections. The
completed section shall then be finished and rolled as di-
rected with a pneumatic or other suitable roller sufficiently
light to prevent hair cracking. The completed section shall
be moist-cured for a minimum of 7 days before further
courses are added or any traffic is permitted unless other-
wise directed by the Engineer. In cases where subbase sets
up sufficiently to prevent objectionable damage from traffic,
such layers may be opened to traffic 2 days after comple-
tion. If the plans provide for the treated material to be
sealed or covered by other courses of material such seal
or course shall be applied within 14 days unless other-
wise directed by the Engineer.

262.6. Alternate Construction Methods. With written ap-
proval of the Engineer the contractor will be permitted to
utilize alternate construction methods, such as a central
mixing plant, provided such methods result in producing a
satisfactorily treated material meeting the specifications
herein described.

262.7. Measurement. When lime is added to the base and
subbase materials provided under pertinent specifications,
the specification applicable to that item shall govern ex-
cept that manipulation of the materials and application,
mixing, measurement and payment for lime shall be as re-
quired herein.
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When Type A, Hydrated Lime is used, the quantity of
lime will be measured by the ton of 2000 pounds, dry
weight.

When Type B, Commercial Lime Slurry, is used, the
quantity of lime shall be calculated from the required min-
imum percent solids based upon the use of Grade 1 or
Grade 2 as follows:

Grade 1: The “Dry Solids Content” shall be at least 31
percent by weight of the slurry and the quantity of lime
will be calculated by the ton of 2000 pounds based on the
31 percent, as delivered on the road.

Grade 2: The “Dry Solids Content” shall be at least 35
percent by weight of the slurry and the quantity of lime
will be calculated by the ton of 2000 pounds based on the
35 percent, as delivered on the road.

262.8. Payment. Work performed and materials fur-
nished as prescribed by this specification and measured as
provided under “Measurement” will be paid for at the unit
price bid per ton for “Lime”, of the type specified, which
price shall be full compensation for supplying the lime,
for all mixing, spreading, drying, application of the lime,
water content of the slurry, mixing water, shaping and
maintaining, for all manipulations required, for all hauling
and freight involved, for all tools, equipment, labor and
for all incidentals necessary to satisfactorily complete the
work, except as hereinafter specified.

Payment for the preparation of the subgrade will be
measured and paid for in accordance with the pertinent
excavation items.

Measurement and payment for all other items involved
in constructing base or subbase courses, including sprink-
ling and rolling, will be as provided in the governing base
or subbase item.

ITEM 264
HYDRATED LIME AND LIME SLURRY

264.1. Description. This item establishes the require-
ments for hydrated lime and commercial lime slurry of
the type and grade considered suitable for use in the
treatment of natural or processed materials or mixtures
for subgrade, subbase and base construction.
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264.2. Types. The various types and grades are defined
and identified as follows:

(1) Type A, Hydrated Lime, shall consist of a dry
powder obtained by treating quicklime with enough water
to satisfy its chemical affinity for water under the condi-
tions of its hydration. This material is to consist essen-
tially of caleium hydroxide or a mixture of caleium hy-
droxide and a small allowable percentage of calcium oxide,
magnesium oxide and magnesium hydroxide.

When sampled and tested according to prescribed Texas
Highway Department procedure, hydrated lime shall con-
form to the following requirements as to chemical com-
position:

Hydrate alkalinity, percent by weight Ca (OH),.......... Min. 90.0%
Unhydrated lime content, percent by weight Ca0,...... Max., 5.0%
“Free water” content, percent by weight H,0,......... Max., 4.0%

The percent by weight of residue retained shall conform
to the following requirements:

Residue retained on a No. 8 (3360-micron) sieve......... Max, 0.0%
Residue retained on a No. 10 (2000 micron) sieve. ... .. Max., 1.0%
Residue retained on a No. 30 (590-micron) sieve...... Max. 2.5%

Specifications for Type A applies specifically to the
normal hydrate of lime made from “high-calcium” type lime-
stone. Hydrated Lime for stabilization purposes shall be ap-
plied, as provided in the governing specifications, as a dry
powder or mixed with water to form a slurry.

(2) Type B, Commercial Lime Slurry, shall be a pump-
able suspension of solids in water. The water or liquid por-
tion of the slurry shall not contain dissolved material in
sufficient quantity and/or nature injurious ov objectionable
for the purpose intended. The solids portion of the mixture,
when considered on the basis of “solids content”, shall consist
principally of hydrated lime of a quality and fineness suffi-
cient to meet the following requirements as to chemical com-
position and residue.

(a) Chemical Composition. The “solids content” of the
lime slurry shall have a Hydrate alkalinity Ca (OH): of not
less than 90 percent by weight.

(b) Residue. The percent by weight of residue re-
tained in the “solids content” of lime slurry shall conform
to the following requirements:
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Residue retained on a No. 6 (3360-micron) sieve....... Max. 0.0%
Residue retained on a No. 10 (2000-micron) sieve...... Max, 1.0%
Residue retained on a No. 80 (590-micron) sieve...... Max. 2.6%

Type B, Commercial Lime Slurry, shall conform to one of
the following two grades:

Grade 1. The “Dry Solids Contents” shall be at least 381
percent by weight of the slurry.

Grade 2. The “Dry Solids Contents” shall be at least 35
percent by weight of the slurry.

264.3. Sampling and Testing. The sampling and testing
of lime slurry shall be as determined by Test Method Tex-
600-J, “Lime Testing Procedure”.

264.4. Measurement and Payment. Lime will be meas-
ured and paid for in accordance with the governing specifica-
tions for the items of construction in which lime is used.

ITEM 270

PORTLAND CEMENT TREATMENT
FOR MATERIALS IN PLACE

270.1. Description. This item shall consist of treating
the subgrade, existing subbase or existing base by the pul-
verizing, addition of portland cement, mixing, wetting and
compacting the mixed material to the required density. This
item applies to natural ground, embankment, or existing
pavement structure and shall be constructed as specified here-
in and in conformity with the typical sections, lines and
grades as shown on the plans or as established by the En-
gineer.

Cement treatment shall not be mixed or placed when the
air temperature is below 40 F and is falling, but may be
mixed or placed when the air temperature is above 35 F and
is rising, the temperature being taken in the shade and away
from artificial heat and with the further provision that ce-
ment treatment shall be mixed or placed only when weather
conditions, in the opinion of the Engineer, are suitable.

270.2. Materials.

(1) Seil. Soil shall consist of approved material free
from vegetation or other objectionable matter encountered in
the existing roadbed and other acceptable material used in
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preparation of the roadbed in accordance with this specifi-
cation.

(2) Portland Cement. Cement shall be Type 1 of a
standard brand of Portland cement and shall conform to the
requirements of ASTM Designation: C 150.

One sack, containing 1 cubic foot of cement, shall be con-
sidered as weighing 94 pounds net. One barrel of cement shall
be considered as weighing 376 pounds net and containing 4
cubic feet.

Contractors, at their option, may use bulk cement, pro-
vided the apparatus for handling, weighing and spreading the
cement is approved by the Engineer in writing. Cement weigh-
ing equipment shall be as specified below.

(38) Water. Water shall be free from substances dele-
terious to the hardening of the cement treatment and shall
be approved by the Engineer.

(4) If the minimum design strength of the cement treat-
ment mixture or the percent of cement is specified on the
plans, it will be determined by preliminary tests performed in
accordance with Test Method Tex-120-E.

270.3. Equipment.

(1) General. Equipment utilized where materials are
specified to be measured or proportioned by weight shall
conform to the requirements of the Item, ‘“Weighing and
Measuring Equipment”. Equipment necessary for the proper
construction of the work shall be on the project, in first-class
working condition, and be approved by the Engineer, both as
to type and condition, prior to the start of construction oper-
ations. The Contractor shall at all times provide sufficient
equipment to enable continuous prosecution of the work and
its completion in the required number of working days.

Portland cement treatment for materials in place may be
constructed with any machine or combination of machines
and auxiliary equipment that will produce results as out-
lined in this specification.

Mixing may be accomplished by (1) a multiple-pass travel-
ing mixing plant or (2) a single-pass traveling mixing plant.

The equipment provided by the Contractor shall be oper-
ated by experienced and capable workmen and shall be that
necessary to provide a cement treatment meeting the re-
quirements herein specified.
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270.4. Construction Methods.

(1) General. It is the primary requirement of this speci-
fication to secure a completed course of treated material con-
taining a uniform portland cement mixture, free from loose
or segregated areas, of uniform density and moisture con-
tent, well bound for its full depth and with a smooth sur-
face suitable for placing subsequent courses. It shall be the
responsibility of the Contractor to regulate the sequence of
his work, to process a sufficient quantity of material to pro-
vide full depth as shown on plans, to use the proper amount
of portland cement, maintain the work and rework the courses
as necessary to meet the above requirements.

(2) Preparation of Roadbed. Before other construction
operations are begun, the roadbed shall be graded and shaped
as required to construct the portland cement treatment for
material in place in conformance with the lines, grades, thick-
ness and typical cross section shown on the plans. Unsuit-
able soil or material shall be removed and replaced with ac-
ceptable soil.

The subgrade shall be firm and able to support without
displacement the construction equipment and the compaction
hereinafter specified. Soft or yielding subgrade shall be cor-
rected and made stable before construction proceeds.

(3) Pulverization. The soil shall be so pulverized that,
at the completion of moist-mixing, 100 percent by dry weight
passes a l-inch sieve, and a minimum of 80 percent passes a
No. 4 sieve, exclusive of gravel or stone retained on these
sieves. Old bituminous wearing surface shall be pulverized so
that 100 percent will pass a 2-inch sieve.

(4) Application of Cement (Roadmix). Portland cement
shall be spread uniformly on the soil at the rate specified on
the plans or approved by the Engineer. If a bulk cement
spreader is used, it shall be positioned by string lines or other
approved method during spreading to insure a uniform dis-
tribution of cement.

Cement shall be applied only to such an area that all the
operations can be continuous and completed in daylight with-
in 6 hours of such application.

The percentage of moisture in the soil, at the time of ce-
ment application, shall not exceed the quantity that will per-
mit uniform and intimate mixture of soil and cement during
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dry mixing operations, and it shall not exceed the specified
optimum moisture content for the soil cement mixture.

No equipment, except that used in spreading and mixing,
will be allowed to pass over the freshly spread cement until it
is mixed with the soil.

(5) Mixing and Processing. Unless otherwise shown on
the plans, either method (a) or (b) below may be used at
the option of the Contractor.

(a) Multiple-Pass Traveling Mixing Plant. After the
cement has been applied it shall be dry-mixed with the soil.
Mixing shall continue until the cement has been sufficiently
blended with the soil to prevent the formation of cement
balls when water is applied. Any mixture of soil and cement
that has not been compacted and finished shall not remain
undisturbed for more than 30 minutes.

Immediately after the dry mixing of soil and cement is
complete, water as necessary shall be uniformly applied and
incorporated into the mixture. Pressurized equipment and
supply provided shall be adequate to insure continuous appli-
cation of the required amount of water to sections being
processed within 3 hours of application of the cement. Proper
care shall be exercised to insure proper moisture distribution
at all times. After the last increment of water has been
added, mixing shall continue until a thorough and uniform
mix has been obtained.

(b) Single-Pass Traveling Mixing Plant. After the ce-
ment has been applied it shall be sufficiently dry-mixed with
the soil to prevent the formation of cement balls when water
is applied. Unpulverized soil lumps in the soil cement mixture
immediately behind the mixer that are dry will not be al-
lowed. Should this condition prevail, the Contractor shall
“pre-wet” the raw soil as necessary to correct this condition.

The mixer shall be provided with means for visibly and
accurately gaging the water application. The water shall be
applied uniformly through a pressure spray bar.

After cement is spread, mixing operations shall proceed
as follows:

The mixer shall in one continuous operation mix the air-dry
soil and cement full depth, and the required moisture uni-
formly, thoroughly moist-mix the soil, cement and water,
spread the completed soil cement mixture evenly over the
machine processed width of the subgrade and leave it in a
loose condition ready for immediate compaction.
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The soil and cement mixture shall not remain undisturbed,
after mixing and before compacting, for more than 30 min-
utes.

(6) Compaction and Finishing. The material shall be
compacted to not less than the density shown on the plans.
At the start of compaction, the percentage of moisture in
the mixture and in unpulverized soil lumps, based on oven-
dry weights, shall not be below or more than two percentage
points above the specified optimum moisture content and shall
be less than that quantity which will cause the soil cement
mixture to become unstable during compaction and finishing.
When the uncompacted soil cement mixture is wetted by rain
so that the average moisture content exceeds the tolerance
given at the time of final compaction, the entire section shall
be reconstructed in accordance with this specification at the
sole expense of the Contractor.

The specified optimum moisture content and density shall
be determined in the field by Test Method Tex-114-E or other
approved methods, on representative samples of soil cement
mixture obtained from the area being processed.

Prior to the beginning of compaction, the mixture shall
be in a loose condition for its full depth. The loose mixture
then shall be uniformly compacted to the specified density
within 2 hours.

After the soil and cement mixture, excepting the top
mulch, is compacted, water shall be uniformly applied as
needed and thoroughly mixed in with a spiketooth harrow or
equal. The surface shall then be reshaped to the required
lines, grades and cross section and then lightly scarified to
loosen any imprint left by the compacting or shaping equip-
ment.

The resulting surface shall be thoroughly rolled with a
pneumatic tire roller and “clipped”, “skinned” or “tight blad-
ed” by a power grader to a depth of approximately %4 inch,
removing all loosened soil and cement from the section. The
surface shall then be thoroughly compacted with the pneu-
matic roller, adding small increments of moisture as needed
during rolling. If plus No. 4 aggregate is present in the mix-
ture, one complete coverage of the section with the flat wheel
roller shall be made immediately after the “clipping” opera-
tion. When directed by the Engineer, surface finishing meth-
ods may be varied from this procedure provided a dense, uni-
form surface, free of surface compaction planes, is pro-
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duced, The moisture content of the surface material must be
maintained at its specified optimum during all finishing oper-
ations. Surface compaction and finishing shall proceed in
such & manner as to produce, in not more than 2 hours, a
smooth, closely knit surface, free of cracks, ridges or loose
material conforming to the crown, grade and line shown on
the plans.

270.5. Curing.

(1) Protection and Cover. After the cement treated
course has been finished as specified herein, the surface shall
be protected against rapid drying by either of the following
curing methods for a period as shown on plans but in no
case less than 3 days or until the surface or subsequent
courses are placed:

(a) Maintain in a thorough and continuously moist con-
dition by sprinkling.

(b) Apply a 2-inch layer of earth on the completed
course and maintain in a moist condition.

(¢) Apply an asphalt membrane to the treated course,
immediately after same is completed. The quantity and type
of asphalt approved for use by the Engineer shall be suffi-
cient to completely cover and seal the total surface of the
base and fill all voids. If the Contractor elects to use this
method, it shall be his responsibility to protect the asphalt
membrane from being picked up by traffic by either sanding
or dusting the surface of same. The asphalt membrane may
remain in place when the proposed surface or other base
courses are placed.

(2) Surface. The surface or other base courses may be
applied on the finished base as soon after completion as oper-
ations will permit.

270.6. Construction Joints. At the end of each day’s con-
struction a straight transverse construction joint shall be
formed by cutting back into the total width of completed
work to form a true vertical face free of loose and shattered
material.

Cement treatment for large, wide areas shall be built in a
series of parallel lanes of convenient length and width meet-
ing the approval of the Engineer.

270.7. Traffic. Completed sections of cement treated ma-
terial in place may be opened immediately to local traffic and
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to construction equipment and to all traffic after the curing
period, provided the cement treated course has hardened suffi-
ciently to prevent marring or distorting the surface by equip-
ment or traffic.

270.8. Maintenance. The Contractor shall be required,
within the limits of his contract, to maintain the cement
treated course in good condition until all work has been com-
pleted and accepted. Maintenance shall include immediate re-
pairs of any defects that may occur. This work shall be done
by the Contractor at his own expense and repeated as often
as may be necessary to keep the area continuously intact.
Faulty work shall be replaced for the full depth of treatment.
It is the intent of this specification that the Contractor con-
struct the plan depth of cement treatment in one homogeneous
mass. The addition of thin stabilized layers will not be per-
mitted in order to provide the minimum specified depth.

270.9. Measurement. The work performed and material
furnished as preseribed by this item will be measured as fol-
lows:

Cement treatment for materials in place will be meas-
ured by the square yard of surface area of completed and
accepted work.

Portland cement specified by the Engineer for incorporation
in the cement treatment will be measured by the barrel of
376 pounds of cement.

270.10. Payment. The work performed and material fur-
nished as prescribed by this item and measured in accordance
with the method indicated on the plans and proposal and in
accordance with the applicable provisions of “Measurement”
above will be paid for at the unit price bid for “Cement
Treatment (Existing Materials)” and “Portland Cement”.

The unit prices bid shall each be full compensation for
preparing the roadbed; for furnishing all material; for all
freight involved; for furnishing scales and labor involved in
weighing the material; for pulverizing, applying cement,
water, all processing, mixing, spreading, sprinkling, compact-
ing, finishing and curing the cement treated soil; and for all
manipulations, labor, equipment, fuels, tools and incidentals
necessary to complete the work except as follows:

All earthwork involved in preparation of subgrade, other
than that incidental to the specified fine grading, and manip-
ulation necessary to reshape and compact the existing sec-
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tion and to compact the material added, will be measured and
paid for in accordance with the provisions governing the per-
tinent roadway items. No direct payment will be made for
blading, wetting or rolling, this being considered as sub-
sidiary work pertaining to the construction of the cement
treated course.

ITEM 272

PORTLAND CEMENT TREATMENT
FOR BASE COURSES

272.1. Description. This item shall consist of treating
base and subbase by addition of portland cement, mixing,
wetting and compacting the mixed material in accordance
with the specifications governing the base and subbase
courses. This item applies to the treatment of base or sub-
base courses placed under this contract and shall be con-
structed as herein specified and in conformity with the items
governing the base or subbase courses.

Portland cement treatment shall not be mixed or placed
when the air temperature is below 40 F and is falling, but
may be mixed or placed when the air temperature is above
35 F and is rising, the temperature being taken in the shade
and away from artificial heat and with the further provision
that portland cement treatment ior basc courses shall be
mixed or placed only when weather conditions, in the opinion
of the Engineer, are suitable.

272.2. Materials.

(1) Base and subbase materials shall meet the reqluire-
ments shown on the plans or in pertinent specifications

(2) Portland cement shall be Type 1 of a standard brand
of portland cement and shall conform to the requirements of
ASTM Designation: C 150.

One sack, containing 1 cubic foot of cement, shall be con-
sidered as weighing 94 pounds net. One barrel of cement
shall be considered as weighing 376 pounds net, and contain-
ing 4 cubic feet.

Contractors, at their option, may use bulk cement, pro-
vided the apparatus for handling, weighing and spreading
the cement is approved by the Engineer in writing. Cement
weighing equipment shall be as specified below.

(3) Water shall be free from substances deleterious to
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the hardening of the treated base or subbase, and shall be
approved by the Engineer.

(4) If the minimum design strength of the portland
cement treated base or subbase or the percent of cement is
specified on the plans, it will be determined by preliminary
tests performed in accordance with Test Method Tex-120-E.

272.3. Equipment. Where materials are specified to be
measured or proportioned by weight, equipment shall con-
form to the requirements of the Item, “Weighing and Meas-
uring Equipment”. Equipment necessary for proper prosecu-
tion of the work shall be on the project and approved by the
Engineer prior to the beginning of construction operations.
All equipment used shall be maintained in a satisfactory
working condition. The Contractor shall employ adequate
methods in performing the work and shall conduct his oper-
ations in a satisfactory and workmanlike manner.

Portland cement treatment for base and subbase may be
constructed with any machine or combination of machines
and auxiliary equipment that will produce results as required
by this specification.

Mixing may be accomplished by (1) ja multiple-pass travel-
ing mixing plant, (2) a single-pass traveling mixing plant
or (3) a central mixing plant.

272.4. Construction Methods.

(1) General. The primary requirement of this specifica-
tion is to secure a completed course of base or subbase ma-
terial containing a uniform portland cement mixture, free
from loose or segregated areas, of uniform density and mois-
ture content, well bound and compacted for its full depth
with a smooth surface suitable for placing additional sub-
base, base or surface courses. It shall be the responsibility«
of the Contractor to regulate the sequence of his work, to
process a sufficient quantity of material to provide full depth
as shown on plans, to use the proper amount of portland
cement, maintain the work and rework the courses as neces-
sary to meet the above requirements.

The subgrade shall be prepared and shaped to the typical
sections, lines and grades in accordance with pertinent base
and subbase specifications, as shown on plans or as estab-
lished by the Engineer. '

The base or subbase material, as provided in the governing
specifications, shall be delivered, placed and spread in the
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required amount per station. The material shall be manipu-
lated as specified for the base or subbase course or as di-
rected by the Engineer and thoroughly mixed prior to addi-
tion of the portland cement.

‘Where in the opinion of the Engineer, pulverization is re-
quired, the base or subbase material shall be so pulverized
that, at the completion of moist mixing, 100 percent by dry
weight passes a l-inch sieve, and a minimum of 80 percent
passes a No. 4 sieve, exclusive of gravel or stone retained
on these sieves,

(2) Application of Cement (Roadmix). Portland cement
shall be spread uniformly on the base or subbase at the rate
specified on the plans or approved by the Engineer. If a bulk
cement spreader is used, it shall be positioned by string lines
or other approved method during spreading to insure a uni-
form distribution of cement.

Cement shall be applied only to such an area that all the
operations can be continuous and completed in daylight with-
in 6 hours of such application.

The percentage of moisture in the base or subbase material,
at the time of cement application, shall not exceed the quan-
tity that will permit uniform and intimate mixture of the
material and cement during dry mixing operations, and it
shall not exceed the specified optimum moisture content for
the portland cement treatment mixture.

No equipment, except that used in spreading and mixing,
will be allowed to pass over the freshly spread cement until
it is mixed with the base or subbase material.

(3) Mixing and Processing. Unless otherwise shown on
the plans, either method (a) or (b) below may be used at
the option of the Contractor. Method (c) shall be used only
when specified on the plans.

(a) Multiple-Pass Traveling Mixing Plant. After the
cement has been applied it shall be dry-mixed with the base
or subbase material. Mixing shall continue until the cement
has been sufficiently blended with the base or subbase ma-
terial to prevent the formation of cement balls when water
is applied. Any mixture that has not been compacted and
finished shall not remain undisturbed for more than 30
minutes.

Immediately after the dry mixing of base or subbase ma-
terial and cement is complete, water as necessary shall be
uniformly applied and incorporated into the mixture. Pres-
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surized equipment and supply provided shall be adequate to
insure continuous application of the required amount of
water to sections being processed within 8 hours of applica-
tion of the cement. Proper care shall be exercised to insure
proper moisture distribution at all times. After the last
increment of water has been added, mixing shall continue
until a thorough and uniform mix has been obtained.

(b) Single-Pass Traveling Mixing Plant. After the ce-
ment has been applied it shall be sufficiently dry-mixed with
the base or subbase material to prevent the formation of
cement balls when water is applied. Unpulverized soil lumps
in the portland cement treatment mixture immediately be-
hind the mixer that are dry will not be allowed. Should this
condition prevail the Contractor shall “pre-wet” the raw
base or subbase material as necessary to correct this con-
dition.

The mixer shall be provided with means for visibly and
accurately gaging the water application. The water shall be
applied uniformly through a pressure spray bar.

After cement is spread, mixing operations shall proceed
as follows:

The mixer shall in one continuous operation mix the air-
dry base or subbase material and cement full depth, add the
required moisture uniformly, thoroughly moist-mix the base
or subbase material, cement and water, spread the completed
portland cement treatment mixture evenly over the machine
processed width of the subgrade and leave it in a loose con-
dition ready for immediate compaction.

The portland cement treatment for base and subbase mix-
ture shall not remain undisturbed, after mixing and before
compacting, for more than 30 minutes.

(¢) Central Mixing Plant. The base or subbase ma-
terial, cement and water shall be dry-mixed in a pugmill of
either the batch or continuous-flow type. The plant shall be
equipped with feeding and metering devices which will add
the base or subbase material, cement and water into the
mixer in the specified quantities. Base or subbase material
and cement shall be mixed sufficiently to prevent cement balls
from forming when water is added. Mixing shall continue
until a uniform and intimate mixture of base or subbase
material, cement and water is obtained.

The mixture shall be hauled to the construction site in
suitable vehicles equipped with protective covers. The mix-
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ture shall be placed on the moistened subgrade in a uniform
layer by an approved spreader or spreaders. Not more than
30 minutes shall elapse between the placement of portland
cement treatment in adjacent lanes at any location except at
longitudinal construction joints. Not more than 30 minutes
shall elapse between the start of spreading the base or sub-
base material and cement mixture and the start of compac-
tion. Not more than 60 minutes shall elapse between the start
of moist mixing and the start of compaction of soil cement.
The layer of portland cement treatment shall be uniform in
thickness and surface contour, and in such quantity that the
completed base will conform to the required grade, cross sec-
tion and governing base or subbase specification. Dumping of
the mixture in piles or windrows upon the subgrade will not
be permitted.

(4) Compaction and Finishing. The material shall be
compacted to not less than the density shown on the plans.
At the start of compaction, the percentage of moisture in
the mixture and in unpulverized soil lumps, based on oven-
dry weights, shall not be below or more than two percentage
points above the specified optimum moisture content, and
shall be less than that quantity which will cause the portland
cement treatment mixture to become unstable during compac-
tion and finishing. When the uncompacted mixture is wetted
by rain so that the average moisture content exceeds the
tolerance given at the time of final compaction, the entire
section shall be reconstructed in accordance with this speci-
fication at the sole expense of the Contractor.

The specified optimum moisture content and density shall
be determined in the field by Test Method Tex-114-E or other
approved method, on representative samples of portland ce-
ment treatment mixture obtained from the area being
processed.

Prior to the beginning of compaction, the mixture shall
be in a loose condition for its full depth. The loose mixture
then shall be uniformly compacted to the specified density
within 2 hours.

After the base or subbase material and cement mixture,
excepting the top mulch, is compacted, water shall be uni-
formly applied as needed and thoroughly mixed in with a
spiketooth harrow or equal. The surface shall then be re-
shaped to the required lines, grades and cross section and
then lightly scarified to loosen any imprint left by the com-
pacting or shaping equipment.
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The resulting surface shall be thoroughly rolled with a
pneumatic tire roller and “clipped”, “skinned” or ‘“tight
bladed” by a power grader to a depth of approximately %
inch, removing all loosened soil and cement from the section.

The surface shall then be thoroughly compacted with the
pneumatic roller, adding small increments of moisture as
needed during rolling. If plus No. 4 aggregate is present in
the mixture, one complete coverage of the section with the
flat wheel roller shall be made immediately after the “clip-
ping” operation. When directed by the Engineer, surface
finishing methods may be varied from this procedure pro-
vided a dense, uniform surface, free of surface compaction
planes, is produced. The moisture content of the surface
material must be maintained at its specified optimum during
all finishing operations. Surface compaction and finishing
shall proceed in such a manner as to produce, in not more
than 2 hours, a smooth, closely knit surface, free of cracks,
ridges or loose material conforming to the crown, grade and
line shown on the plans.

272.5. Curing.

(1) Protection and Cover. After the portland cement
treatment for base or subbase course has been finished as
specified herein, the surface shall be protected against rapid
drying by either of the following curing methods for a
period as shown on plans but in no case less than 3 days or
until the surface or an additional base course is placed:

(a) Maintain in a thorough and continuously moist
condition by sprinkling.

(b) Apply a 2-inch layer of earth on the completed
course and maintain in a moist condition.

(¢) Apply an asphalt membrane to the course, imme-
diately after same is completed. The quantity and type of
asphalt approved for use by the Engineer shall be sufficient
to completely cover and seal the total surface of the base
and fill all voids. If the Contractor elects to use this method,
it shall be his responsibility to protect the asphalt membrane
from being picked up by traffic by either sanding or dusting
the surface of same. The asphalt membrane may remain in
place when the proposed surface or other base courses are
placed.

(2) Surface. The surface or other base courses may be
applied on the finished section as soon after completion as
operations will permit.
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272.6. Construction Joints. At the end of each day’s con-
struction a straight transverse construction joint shall be
formed by cutting back into the total width of completed
work to form a true vertical face free of loose and shattered
material.

Portland cement treatment for base or subbases for large,
wide areas shall be built in a series of parallel lanes of con-
venient length and width meeting the approval of the Engi-
neer.

272.7. Traffic. Completed sections of portland cement
treatment may be opened immediately to local traffic and to
construction equipment, and to all traffic after the curing
period, provided the mixture has hardened sufficiently to
prevent marring or distorting the surface by equipment or
traffic.

272.8. Maintenance. The Contractor shall be required,
within the limits of his contract, to maintain the portland
cement treatment in good condition until all work has been
completed and accepted. Maintenance shall include immediate
repairs of any defects that may occur. This work shall be
done by the Contractor at his own expense and repeated as
often as may be necessary to keep the area continuously
intact. Faulty work shall be replaced for the full depth of
treatment. It is the intent of this specification that the Con-
tractor construct the plan depth of cement treated base in
one homogeneous mass. The addition of thin stabilized layers
will not be permitted in order to provide the minimum speci-
fied depth. o

272.9. Measurement. When portland cement is added to
the base or subbase materials provided under pertinent speci-
fications, the specification applicable to that item shall gov-
ern except that manipulation of the materials and apphca—
tion, mixing, measurement and payment for portland cement
shall be as required herein.

Portland cement specified by the Engineer for treatment
for base or subbase courses will be measured by the barrel
of 876 pounds of cement.

272.10. Payment. Work performed and materials fur-
nished as prescribed by this specification and measured as
provided under “Measurement” will be paid for at the unit
price bid per barrel of 876 pounds for “Portland Cement”,
which price shall be full compensation for supplying the
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portland cement, for all mixing, spreading, drying, applica-
tion of the portland cement, mixing water, shaping and
maintaining, for all manipulations required, for all hauling
and freight involved, for all tools, equipment, labor and for
all incidentals necessary to satisfactorily complete the work,
except as hereinafter specified.

Payment for the preparation of the subgrade will be meas-
ured and paid for in accordance with the pertinent speci-
fication items.

Measurement and payment for all other items involved in
constructing base or subbase courses, including sprinkling
and rolling, will be as provided in the governing base or sub-
base item.

ITEM 280

SOIL ASPHALT BASE
(Road Mix)

280.1. Description. This item shall consist of a founda-
tion for surface course or for other base courses; shall be
composed of a compacted mixture of soil and asphaltic ma-
terial and shall be constructed as herein specified and in
conformity with the typical cross sections shown on the plans
and to the lines and grades established by the Engineer.

The soil and asphaltic material shall not be mixed when
the air temperature is below 60 F and is falling, but they
may be mixed when the air temperature is above 50 F and
is rising, the temperature being taken in the shade and away
from artificial heat, and with the further provision that the
asphaltic mixture shall be mixed or placed only when weather
conditions, in the opinion of the Engineer, are suitable.

280.2. Materials.

(1) Seil. Soil shall consist of approved soil, free from
vegetation or other objectionable matter and may be either
the material encountered in the existing roadbed; the ma-
terial secured from sources shown on the plans or approved
by the Engineer; or of a combination of existing material
and additional soil from approved sources, all as shown on
plans.

Where plans provide for the use of additional soil from
approved sources, the pits utilized shall be cleaned of all
grass, roots, vegetation or other objectionable matter; and
overburden and any other material considered unacceptable
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by the Engineer shall be removed from the pits as directed
and paid for as “Stripping”. The pits shall be opened in such
manner as to expose all the various strata of acceptable
material, and unless otherwise directed, the material shall
be secured in successive vertical cuts extending through all
of the exposed strata, in order that a uniformly mixed ma-
terial will be secured.

It is the intention of this specification to utilize material
existing on the roadbed where they are of such quality as
to produce the results desired. Where satisfactory materials
do not exist, material secured from approved sources shall
be admixed with the existing soil or shall be furnished in
sufficient quantity to construct the entire base course, all as
shown on plans. The Engineer may vary the proportions of
the different types of soil to produce the most satisfactory
material within the soil constant limits specified.

When the processed soil is properly tested by standard
laboratory methods, the material shall meet the requirements
indicated on plans.

(2) Asphaltic Material. The asphaltic material shall be
of the type and grade shown on plans, and shall conform to
requirements for the grade specified, as described in the
Item, “Asphalts, Oils and Emulsions”.

(3) If the minimum design strength of the soil asphalt
mixture is specified on the plans, it will be determined by
preliminary tests performed in accordance with Test Method
Tex-119-E.

280.3. Equipment.

(1) General. Equipment necessary for the proper con-
struction of the work shall be on the project, in first-class
working condition, and shall be approved by the Engineer,
both as to type and condition, prior to the beginning of
construction operations. The Contractor shall at all times
provide sufficient equipment to insure continuous prosecution
of the work and its completion in the required number of
working days. If in the opinion of the Engineer additional
pieces of equipment of the type specified below are required
for the mixing, aerating, compacting and finishing of the
asphaltic mixture or to achieve a rate of progress which will
insure completion of the work in the required number of
working days, the Contractor shall, upon written request of
the Engineer, immediately secure and place in operation the
required equipment.
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(2) Equipment. The following equipment, as required by
the Contractor’s method of operation, shall be provided by
‘the Contractor and operated by experienced and capable
workmen,

(a) Distributor. Asphalt distributors shall be of the
self-propelled pressure type, equipped with pneumatic tires
of ample size so as not to produce ruts in the subgrade or
completed base, and shall be so designed and operated as to
distribute the asphaltic material evenly and smoothly in the
quantity specified. Distributors shall be equipped with the
necessary facilities for determining the temperature and
measuring the rate of application of the asphaltic material.

(b) Maintainers. Maintainers shall be self-propelled;
shall have dual or 4-wheel drive; shall be equipped with
pneumatic tires; shall have a blade of not less than 12 feet
in length, and a wheel base length of not less than 16 feet;
and shall be tight and in good operating condition. The Con-
tractor shall furnish sufficient maintainers for continuous
prosecution of work in a satisfactory manner and its com-
pletion in the required number of working days.

- (© ' Harrows. Harrows shall be of the offset disc-
harrow type with 22-inch discs and not less than 10 feet in
width.

(d) Pulverizer. Pulverized-mixers shall be of an ap-
proved type and be not less than 5 feet in width.

(e) Water Sprinklers. Water sprinklers shall be

equipped with positive and rapidly working cutoff valves, #

approved spray bars and shall be designed, equipped and
operated so as to distribute the water uniformly in the
quantity specified.

(f) Compaction Equipment. Suitable and sufficient com-
pacting equipment shall be provided to complete compaction
of the subgrade and the soil asphalt base in coordination
with the other operations. Compaction equipment shall be of
such types as are mnecessary to obtain the density and sta-
bility of soil asphalt base herein specified. Final compaction
of subgrade and base shall be obtained by the use of pneu-
matic tired roller meeting the requirements of the governing
specifications and any special provisions for the Item, “Roll-
ing”.

(g) Tractors. Tractors of suitable type and of suffi-
cient tractive power shall be furnished as required to draw
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any of the above equipment at an operating speed of not less
than 3 miles per hour.

(3) Mixing Plants. The use of a traveling plant for the
mixing of soils and/or the mixing of the asphaltic material
with the soil will be permitted providing the Contractor
makes a written request for the use of this type equipment
and such request is approved in writing by the Engineer.
The Contractor’s request shall describe in full the equipment
desired to be used, stating the make, type, size and capacity
of such equipment and citing its successful use on similar
work. Such an approval of change in type of equipment, shall
in no way modify the results required by this specification.

280.4. Heating Asphaltic Materials. Equipment used for
the storage, heating or handling of asphalt shall be kept
clean and in good operating condition at all times. The Con-
tractor shall provide all necessary facilities for determining
the temperature of the asphaltic material in all heating
operations. Cut-back asphalt shall not be heated to a tem-
perature in excess of 190 F and road oil or cracked fuel oil
shall not be heated to a temperature in excess of 250 F.

The temperature of the asphaltic material at the time of
application will be selected by the Engineer, and the Con-
tractor shall apply the asphalt at a temperature within 15 F
of the temperature selected. If cut-back asphalt is specified,
it shall be applied at a temperature of not more than 175 F.
If road oil or cracked fuel oil is specified, it shall be applied
at a temperature of not more than 225 F.

280.5. Construction Methods. The roadbed shall be ex:”
cavated and shaped as shown on the plans, and as required
herein and in other pertinent specification items.

Where required by the plans or directed by the Engineer,
additional soil shall be delivered on the road in the quantity
ordered by the Engineer to provide a soil of the character-
istics desired for the construction of the base. Such soil shall
be delivered in approved vehicles of a uniform capacity, and
it shall be the charge of the Contractor that the required
amount of material shall be delivered in each 100-foot sta-
tion. The material shall be spread uniformly over the width
of the roadbed. When the method of mixing requires the use
of windrows, they shall be of uniform section.

The roadbed, composed either of material entirely from
approved sources; a mixture of material from approved
sources and the existing roadbed soil; or entirely of the ex-
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isting roadbed soil; shall be loosened for the entire width
and to a depth sufficient to produce a compacted base of the
depth required by the plans. The material so loosened shall
be thoroughly mixed to provide a uniform material and shall
be pulverized to the extent that 80 percent of the soil, by
dry weight exclusive of gravel or stone, shall pass a No. 4
sieve. If the Contractor desires, sprinkling the soil to assist
in pulverizing will be permissible.

After completion of the mixing and pulverizing of the soil,
sufficient material shall be removed to provide for the con-
struction of the required section of base, and the subgrade
shall be shaped to conform to the typical sections shown on
plans and to the line and grade established by the Engineer.
The subgrade shall be sprinkled and compacted to the extent
necessary to provide a uniform, firmly compacted and stable
surface at the time of the beginning of construction of the
soil asphalt base. The stability of the subgrade shall be such
as to support construction equipment without rutting.

Where shown on plans or directed by the Engineer, as-
phaltic material shall be applied on the prepared subgrade
before beginning mixing operations. The soil asphalt base
shall consist of a uniform mixture of soil, asphaltic material,
and water and shall be constructed on the approved subgrade
by blading the soil on to the subgrade, sprinkling as required,
and applying the asphaltic material in approximately uni-
form applications at the rate directed by the Engineer, and
in no case at a rate of more than 1 gallon per square yard
in each application. The traveling plant method of mixing
the soil, water and asphaltic material may be employed upon
approval of the Engineer as stated above. The amount of
asphaltic material in the mixture shall be such as to provide
a weight of residual asphalt from 8% to 7 percent of the dry
weight of the soil. The exact percentage of residual asphalt
to be obtained in the mixture and the amount of asphaltlc
material shall be as directed by the Engineer.

Each course of soil asphalt base may be mixed as a whole,
or the course may be constructed by mixing part width, or
by mixing and compacting separate layers, in which case
the upper layer of the course of soil asphalt base shall be
not less than approximately 3 inches in depth. The maximum
depth to be processed in one operation shall be as designated
by the Engineer. The soil at the time of mixing with the
asphaltic material shall contain sufficient and uniformly dis-
tributed moisture to allow proper dispersion of the asphalt.
The moisture shall in no case be sufficiently great to prevent
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proper dispersion of the asphaltic material, and if necessary
the soil shall be dried before the asphaltic material is applied.

The soil may be sprinkled with water to assist in the
proper dispersion of asphaltic material if the Contractor so
desires.

Immediately after each application of the asphaltic ma-
terial, the soil, water and asphaltic material shall be mixed
by the use of the disec-harrow specified. Immediately follow-
ing the application of all asphaltic material required for the
soil asphalt base or that layer of the base, the entire amount
of material shall be further mixed by the use of the disc-
harrow and the pulverizer specified until thorough dispersion
of the asphaltic material has been obtained and a homoge-
neous mixture results. Care shall be exercised to prevent
incorporation of any material from the subgrade or shoulders
in the soil asphalt mixture. The operations of mixing, aerat-
ing the mixture to reduce the amount of volatiles in the
asphaltic material, spreading or placing in windrows, shall
be continuous, with such deviations from this procedure as
are authorized by the Engineer.

On the completion of mixing of the entire quantity of
material required to produce the completed base or the layers
of base as specified above, the mixed material shall be spread
to the required section, shaped, compacted and finished in
conformity with the typical sections shown on the plans and
the line and grade established by the Engineer. The shaping
and compacting operations shall be continued until the course
is uniformly compacted to the extent that it will support
loaded trucks and other construction equipment without’
appreciable displacement. Compaction shall be accomplished
by blading and rolling the material at the proper moisture
content to the end that a uniform mass without laminations
or cleavage planes in the completed layer is obtained having
an apparent dry density of not less than 95 percent of the
maximum dry density of such material. The maximum dry
density shall be determined from a moisture-density curve
run on road mix samples in accordance with Test Method
Tex-119-E.

Shaping and compaction of the soil asphalt base or of a
layer of the soil asphalt base shall be continuous and the
compaction and finishing of the base shall be completed with-
in the daylight hours of that day on which such work is
begun unless unforseen conditions prevent such completion.
Along curbs and at other places not accessible to the rollers,
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or in such positions that will not allow thorough compaction
with the usual equipment, the mixture shall be compacted to
the required density by use of lightly oiled hand tamps.
Construction joints, formed at the end of each day’s work or
due to unavoidable interruptions of operations, shall be placed
in such manner that a satisfactory riding surface shall be
secured.

The completed course of soil asphalt base shall be allowed
to dry as thoroughly as possible and to the satisfaction of
the Engineer. During the drying period, traffic shall be al-
lowed to use the completed course. The course shall be sprin-
kled, bladed and rolled as directed and maintained true to
the required sections and to the established lines and grades
until a subsequent base or surface course is placed. In no
case shall the drying period for each course be less than 10
days. Any portion of the base couse which, after compaction,
fails to meet the requirements for apparent dry density and
stability, as specified above, shall be scarified and recom-
pacted at the Contractor’s entire expense.

The Contractor shall be required to maintain at his own
expense the entire roadway within the limits of his contract
in good condition satisfactory to the Engineer from the time
he first starts work until all work shall have been completed.
Maintenance shall include immediate repairs of any defects
that may occur before or after the soil asphalt base has been
compacted and finished, which work shall be done by the
Contractor at his own expense and repeated as often as may
be necessary to keep the roadway continuously intact. Re-
pairs are to be made in a manner to insure restoration of a
uniform surface and durability of the part repaired. Any
low areas shall be remedied by replacing the material for
the full depth of treatment rather than adding a thin layer
of soil asphalt base to the completed work. Shoulders and
slopes damaged by the Contractor during base construction
shall be restored, bladed and shaped to the typical section
shown on plans.

280.6. Measurement. Additional soil as required will be
measured by the cubic yard of material in vehicles as deliv-
ered on the road or by the ton of 2000 pounds dry weight as
delivered on the road. The dry weight will be determined by
deducting the weight of the moisture in the material at the
time of weighing from the gross weight of the material. The
moisture in the material will be determined at least one time
each day and more often if conditions warrant. When the
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plans indicate that measurement is to be by the ton, the
Contractor shall furnish a set of standard platform truck
scales conforming to the applicable provisions of the Ttem,
“Weighing and Measuring Equipment”.

Measurement for hauling material into each quarter mile
beyond the first quarter mile shall be based on the shortest
practical haul route between the center of mass of the ap-
proved material source or sources and the point of delivery
on the road.

Soil asphalt base will be measured by the square yard of
surface area of completed and accepted work based on the
width of the soil asphalt base as shown on the plans, or as
established by the Engineer.

Asphaltic material of the type and grade shown on the
plans will be measured in gallons at the applied temperature
at the point of application on the road.

280.7. Payment. Work performed and materials furnished
as prescribed by this item and measured as provided under
“Measurement” will be paid for at the unit prices bid for
“Soil Asphalt Base” and “Additional Soil”, which prices shall
each be full compensation for cleaning the roadbed or the
surface of the previously completed base course; for furnish-
ing all materials; for all royalty and freight involved; for
furnishing scales and labor involved in weighing the mate-
rial; for loosening, excavating, loading, hauling the first one
quarter mile and delivering additional soil on the road; for
loosening, mixing and pulverizing of the soil; for shaping,
sprinkling and compacting the subgrade; for all processing,
mixing, drying, incorporation of asphaltic material, aerating
and drying, spreading, sprinkling, shaping, compacting and
finishing; for maintaining under traffic; and for all manipu-
lations, labor, equipment, fuels, tools and incidentals neces-
sary to complete the work except as hereinafter provided.

Hauling soil into each quarter mile beyond the first quar-
ter mile will be paid for at the unit price bid for “Additional
Quarter Mile Haul”.

Asphaltic material measured as provided under “Meas-
urement” will be paid for at the unit price bid for “Asphaltic
Material” which price shall be full compensation for furnish-
ing the material; for all freight involved; for all unloading,
storing, heating, hauling and applying on the road; and for
all labor, equipment, fuels, tools and incidentals necessary
to complete the work.

194



290.1 to .2

All stripping performed as required will be measured and
paid for in accordance with provisions governing the Item,
“Stripping”.

All earthwork involved in preparation of subgrade, other
than that incidental to the specified fine grading, and ma-
nipulation necessary to reshape and compact the existing
section and to compact the material added, will be measured
and paid for in accordance with the provisions governing
the pertinent roadway items. No direct payment will be
made for blading, wetting or rolling, this being considered
as subsidiary work pertaining to the construction of the
stabilized base.

ITEM 290

SHELI. CONCRETE BASE
(Water Cement Ratio)

290.1. Description. This item shall consist of a base of
portland cement concrete, with or without reinforcement as
shown on plans, with or without monolithic curbs, constructed
as herein specified on the prepared subgrade or other base
course in conformity with the thickness and typical cross
sections shown on plans and to the lines and grades estab-
lished by the Engineer. Concrete shall be considered of sat-
isfactory quality provided it is made (a) of materials ac-
cepted for the job, (b) in the proportions established by the
Engineer, and (c¢) mixed, placed, finished and cured in ac-
cordance with the requirements of this specification and
meets the requirements herein specified.

290.2. Materials.

(1) Cement. The cement shall meet the requirements of
subsection 360.2(1) of the Ttem, “Concrete Pavement (Water
Cement Ratio)”.

(2) Admixtures. Admixtures specified or permitted for
shell concrete base shall meet the requirements of subsection
360.2(2) of the Item, “Concrete Pavement (Water Cement
Ratio)”.

(3) Coarse Aggregate. Coarse aggregate shall consist
of durable particles of shell together with approved binding
material, and when properly slaked and tested by Texas High-
way Department laboratory methods shall meet the following
grading requirements:
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Retained on 3 inch sieve ... . . . . 0%
Retained on 3 inch sieve.. ... ... .. .. 12 to 37%
Retained on No. 4 sieve....... ....... 95 to 100%
Passing No. 200 sieve. ............... 0to 4%

The aggregate used shall be free from an excess of salt,
alkali, vegetable matter or other objectionable materials, oc-
curring either free or as adherent coatings. At the time of
its use, the aggregate shall be free from frozen material and
all foreign material such as wood, hay, burlap, paper or dirt,
which may have become mixed with the aggregate in the
stockpile.

(4) Fine Aggregate. Fine aggregate shall consist of
sand, combination of sands and/or clean shell and shall be
composed of clean, hard and durable uncoated particles and
shall meet the requirements of subsection 360.2(4) of the
Ttem, “Concrete Pavement (Water Cement Ratio)”.

(5) Water. Water shall meet the requirements of sub-
section 360.2(5) of the Item, “Concrete Pavement (Water
Cement Ratio)”.

(6) Asphalt, Joint Filler, Joint Sealing Material and
Asphalt Board. When required by the plans, asphalt, joint
filler, joint sealing material and asphalt board shall conform
to the pertinent provisions of subsections 360.2(6), (7), (8)
and (9) of the Item, “Concrete Pavement (Water Cement
Ratio)”.

(7) Load Transmission Devices for Expansion and Con-
traction Joints. Approved load transmission devices, if re-
quired, shall meet the requirements of subsection 360.2(10)
of the Item, “Concrete Pavement (Water Cement Ratio)”.

(8) Metal Installing Devices for Joint Assembly. Such
devices, where required, shall meet the requirements of sub-
section 860.2(11) of the Item, “Concrete Pavement (Water
Cement Ratio)”.

(9) Steel Bar Reinforcement. Steel reinforcing bars as
required, shall meet the requirements of subsection 360.2(12)
of the Item, “Concrete Pavement (Water Cement Ratio)”.

(10) Polyethylene Film, Membrane Curing Compound and
Asphalt Curing materials shall meet the requirements of
subsections 360.2(14), (15) and (16) respectively of the Item,
“Concrete Pavement (Water Cement Ratio)”.
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290.3. Equipment. The equipment required for this work
shall be as specified for and meet all the requirements of
subsection 360.3 of the Item, “Concrete Pavement (Water
Cement Ratio)”.

290.4. Proportioning of Concrete.

(1) Proportions. Concrete shall be composed of portland
cement, coarse aggregate, fine aggregate, mineral filler and/
or admixtures if required, and water, mixed and propor-
tioned as the Engineer determines in accordance with pro-
cedures outlined in Texas Highway Department Bulletin C-11
and with the requirements of this specification. On the basis
of job and laboratory investigations of the proposed ma-
terials, the Engineer will fix the proportions by weight of
water, coarse aggregate, fine aggregate, cement, admixtures
and mineral filler where required, in order to produce con-
crete of the specified strength, workability and air content.

(2) Concrete Strength. The concrete mix will be de-
signed with the intention of producing a minimum average
flexural strength (modulus of rupture) of 400 pounds per
square inch at the age of 7 days using a standard testing ma-
chine in which the load is applied at the center of the beam
span. The coarse aggregate factor (dry, loose volume of
coarse aggregate per unit volume of concrete) shall not ex-
ceed 0.85. The concrete shall contain not less than 4% sacks
of cement per cubic yard of concrete. The water cement ratio
(net gallons of water per sack or 94 pounds of cement) shall
not exceed 10 gallons. Concrete specimens shall be prepared,
cured and tested as outlined in THD Bulletin C-11.

(3) Workability of Concrete, Mix Design and Test Spec-
imen shall meet the requirements of subsections 360.4(4), (5)
and (6), respectively, of the Item, “Concrete Pavement (Water
Cement Ratio)”.

290.5. Subgrade and Forms. Requirements for subgrade
and forms shall meet the requirements of subsection 360.5
of the Item, “Concrete Pavement (Water Cement Ratio)”.

290.6. Concrete Mixing and Placing. Concrete mixing and
placing shall meet the requirements of subsection 360.6 of the
Item, “Concrete Pavement (Water Cement Ratio)”.

290.7. Joints. Joints shall meet the requirements of sub-
section 360.7 of the Item, “Concrete Pavement (Water Ce-
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ment Ratio)”, except that the last sentence of this subsec-
tion shall be replaced with the following: The mortar finish
as required shall be subsidiary to the Item, “Shell Concrete
Base”,

290.8. Spreading and Finishing. Spreading and finishing
shall meet the requirements of subsection 360.8 of the Item,
“Concrete Pavement (Water Cement Ratio)”.

290.9. Curing. Curing of shell concrete base shall meet
the requirements of subsection 360.9 of the Item, “Concrete
Pavement (Water Cement Ratio)”.

290.10. Protection of Shell Concrete Base and Opening to
Traffic. Provisions of subsection 360.10 of the Item, “Con-
crete Pavement (Water Cement Ratio)” shall govern for the
protection of shell concrete base and the opening to traffic.

290.11. Penalty for Deficient Shell Concrete Base Thick-
ness. Penalty for deficient shell concrete base thickness shall
be governed by the provisions of subsection 360.11 of the
Item, “Concrete Pavement (Water Cement Ratio)” where
payment is specified to be by the square yard of surface area.

290.12. Measurement.

(1) When provided by plans and proposal, shell concrete
base will be measured by the square yard of surface area of
completed and accepted work. The surface area will be con-
strued to also include that portion of the shell concrete base
extending beneath the curb. When shell concrete base is to
be measured by the square yard and monolithic curb is re-
quired, measurement for “Monolithic Curb” will be by the
linear foot complete in place.

(2) When provided by plans and proposal, shell concrete
base, including monolithic curb when required, will be meas-
ured by the cubic yard of absolute volume of all materials
entering the mixture as prescribed in THD Bulletin C-11.

290.13. Payment. The work performed and materials
furnished as prescribed by this item and measured as pro-
vided under “Measurement” will be paid for at the unit price
bid for “Shell Concrete Base”, and “Monolithic Curb” (when
base is measured by the square yard), as required, or the ad-
justed unit price for base of deficient thickness as provided
under “Penalty for Deficient Shell Concrete Base Thickness”,
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which price shall be full compensation for shaping and fine
grading the roadbed, including furnishing and applying all
water required; for finishing, loading and unloading, storing,
hauling and handling all concrete ingredients, including all
freight and royalty involved; for mixing, placing, finishing,
sawing, cleaning and sealing joints and curing all concrete;
for furnishing and installing all reinforcing steel; for fur-
nishing all materials for sealing joints and placing longitu-
dinal, expansion and weakened plane joints; including all steel
dowel caps and load transmisison devices required and wire
and devices for placing, holding and supporting the steel
bars, load transmission devices and joint filler material in
proper position; for coating steel bars where required by
plans and for all manipulations, labor, equipment, appliances,
tools, traffic provisions and incidentals necessary to complete
the work.

Excavation required by this item is the preparation of the
subgrade and for the completion of the shoulders and slopes
will be measured and paid for in accordance with the provi-
sions governing the Items of “Roadway Excavation” and
“Borrow”, respectively, with the provision that yardage shall
be measured and paid for once only, regardless of the manip-
ulation involved; or, where shown on plans, such work will
be measured and paid for in accordance with the provisions
governing the Ttem, “Blading”. Measurement of subgrade
excavation for payment shall be limited to a total width of
that of the pavement plus 1 foot on each side. Payment under
excavation items will not be allowed within the areas desig-
nated for “Blading”.

Sprinkling and rolling required for the compaction of the
rough subgrade in advance of fine grading will be measured
and paid for as indicated in the governing items of excava-
tion. Maintenance of a moist condition of the subgrade in
advance of fine grading and concrete placing will not be paid
for directly, but shall be considered subsidiary work, as
provided above.
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PART II. CONSTRUCTION DETAILS

DIVISION 111,
SURFACE COURSES OR PAVEMENT

ITEM 300
ASPHALTS, OILS AND EMULSIONS

300.1. Description. This item establishes the require-
ments for oil asphalts, cut-back asphalts, road oils, emulsified
asphalts and other miscellaneous asphaltic materials.

300.2. ‘Materials. When tested according to Texas High-
way Department Test Methods, the various materials shall
meet the applicable requirements of this specification.

(1) Oil Asphalt. The material shall be homogeneous,
shall be free from water, shall not foam when heated to 347
F and shall meet the following requirements:
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(3) Road Oils. The material shall be free from water
and shall meet the following requirements:

RO-3 RO-4 RO-95 |RO-Special
TYPE-GRADE
Min. Max.|Min. Max.|Min. Max.|Min. Max.
Asphalt content of 85 to 115 penetratmn by
k- vacuum distillation. .60 — |58 — |8 — |55 —
Flash Point, C.0.C., F. .. 225 — |175 — [250 — (225 @ —
Furol Vlscoslty At122 —  — (100 160 — — | — 500
At 140 F.,sec........... 200 320 — —_| - - - -
Loss at 212 F., 20g., 5 hrs., %. .|— 60— 60— —|— 6.0
Loss at 325 F., 50g., 7hrs., %o....ovenennnn - ==  —| 2.0 6.0/ — —
Water and Sediment T evereeiiriaaeas - == == == 20
Penetratxon of remdue after evaporation loss,
100Z, 5BEC. o vveneeirinnnereieennns —_ = | = — 175 250 — -
Duectility of resldue at 77 F., 5 cm/min., ems,. {100 — {100 —|— —|— —
Solubility in CCal, %..vvvvvnvririnninninnns 99.5 — | 99.5 — | 99. - -
Float Test at 122 F., sec. - == — 140 175| — —
SpPot Test. .o ovwvrieniiirenenierinnenns Neg. Neg. eg. —
Tests on 85 to 115 penetration residue by
vacuum distillation:
Residue by weight, % ............. -_ == — |8 —-|=- -
Ductility, 77 F., 5 cms/min.,
Original Residue, ems. ......... - —|= —J10 —-|—= -
Subjected to Thin Film Test, ems.| — — | — — (100 —|— —

(4) Cracked Fuel Oils and Crude Oils.

shall meet the following requirements:

These materials

CRACKED CRUDE

FUEL OIL OIL

Min. Max.Min. Max.
Asphalt Content of 100 Penetration at 77 F, %.| 65 80 | — —
Asphalt Content of 260 Penetratwn at 77 F, %.| — — | 65 80
Flash Point T. 0. C,,°F.....cccciviiinnnnns — — | 80 _—
Flash Point C. O. C., F .................... 250 —_] — —_
Furol Viscosity at 77 F., Sec..vvuirnniinnn. —_ —_— — 500
Furol Viscosity at 122 F., Sec....... ereenaens — 500 | — —
Loss at 212 F., 20g, 5 hrs '7 o ereeeseeseaan — 3.0 | — —
Loss at 325 F. g, 7 hrs., e eceseecaneann —_— — | — 3.0
Water and Setilment, Do vevosnrnanasesasaans —_ 2.0 | — 2.0
Penetration of Residue after Evaporatmn Loss.| — _ -t 300

(5) Emulsions. The material shall be homogeneous. It
shall show no separation of asphalt after thorough mixing
and shall meet the viscosity requirements at any time within

30 days after delivery:
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300.2

EA-HVRB|EA-HVMS| EA-108 | EA-1IM
TYPE-GRADE "
Min. Max.Min. Max.|Min. Max.|Min. Max.
Furo] Viscosity at 77 F, Sec................ — —|— —|30 100/ 30 100
Furol Viscosity at 122 F, Sec ...1100  300/100  300| — @ — | — -
Residue by Distillation, %. .. |60 — |60 —|57.56 —|B87.6 —
Oil Portion of Distillate, % = == == 20— 20
Sieve Test, .. ...o.oovn..n el — 005 — 005 |— 0.05|— 0.05
Mlsclblhty (Standard Test).......... e s m | == | Passing | Passing
Coating. .....cooovviviniiiiinnann. vei) = —~| =~  —|— — | Passing
Cement Mixing, %................. —_— = |- == 2.0 — —
Demulsibility 50cc of N/10 CaCls, % — e e e | e | — 70
Demulsibility 35ce of N/50 CaCls, %, 3 —|—-— 30]— —|— —
Settlement, 5days, %.......coccounnn.. oil— 80|— 30(— 30— 3.0
Freezing Test 3 Cycles (*)................0. -~— = | Pasing® Passing®| Passing®
Tests on Residue:
Penetration at 77 F, 100g., 5sec... L1100  200{100  200({100 175100 175
Solubility in CCls, % . 976 — | 9756 — 5 — | 97.5 —
Ductility at 77 F, 5 cm./min., cms . 140 — 140 0 — - | 40 —

#*Applies only when Engineer designates material for winter use.

(6) Flux Oil. Fluxing material shall be free from
foreign matter, practically free from water and shall meet
the following requirements:

Flux Oil
Type Min. Max.
Furol Viscosity at 122 Fy sec.. .. ... .............. 50 100
Flash Point, CO.C., F. .. ... .. ... ... ......... 250 —_—
Loss on Heating, 50g, 5 hrs. at 326 F, %....... .. — 5
Asphalt Content of 85 to 115 Penetration by
vacuum distillation, weight, %................. 25 —

(7) Precoat Material. Precoat material may consist of
any one of the various types of asphaltic materials listed in
this specification, approved by the Engineer, including “Spe-
cial Precoat Material”.

Special
Precoat Material

Type Min. Max.
Flash, C.O.C., F. ... .. ... . ... ... .. ... ... 200 —_—
Furol Viscosity at 140 F, sec.. .. ... ........ ... 150 250
Distillation to 680 F':

Initial Boiling Point, ... .. ... ... ......... 500 —

Residue by weight, %...................... 70 —

Penetration residue, 77 F, 100g, 5 sec.. ... ... 200 300

This material shall be practically free from water.

(8) Catalytically Blown Asphalt Joint and Crack Sealer.
Catalytically blown asphalt shall be uniformly blended with
10 percent diatomaceous earth filler which passes the No.
325 sieve. It shall form a suitable joint and crack sealer which
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300.3

may be melted to pouring consistency in the regular asphalt
kettle at a temperature of approximately 450 to 475 F. The
material shall meet the following requirements:

68-88 Pen. 38-45 Pen.
TYPE-GRADE
Min. Max. Min. Max.
Penetration, 77 F., 100g., 5sec.........couuu. 68 88 38 45
Penetration, 32 F., 200g., 60 sec. .| 38 — — -
Penetration, 115 F 50g., 5 sec. o= 160 — —
Softening Point, R. &B Fo.o.... .| 175 200 185 200
Flash, C.0.C., F'............... .. .| 500 — 500 —_
Ductility, 77F 5 ¢cm/min., cms. . 5 — —_
Flow, 140 F., cm - 0.5 —_ 0.5
Ash, Weight, % 8 — 8
Settlement Ratio, N 1.02 1.02
Brittleness Test, 32 F........oovvviiiiiinnn. No Cracking No Cracking

300.3. Application Temperatures. Asphaltic materials
should be applied at the temperature which provides proper
and uniform distribution and within practical limits avoid-
ing higher temperatures than necessary. Satisfactory appli-
cation usually should be obtained within the recommended
ranges shown below. No material shall be heated above the
following maximum allowable temperatures:

Recommended | Maximum
TYPE-GRADE Range, F. Allowable, F.
L0, 400-500 500
0A-55,90 135,175,230, ....ccovvirinnnnnnnns . 275-375 400
0A- . U Ve 220-300 350
RO-L. ittt . 100-150 175
RC-2. i . 125-180 200
RC-3.....ovnvnnn 160-210 230
RC4..... 180-240 270
RC-5. 215-270 285
MC-1 70-150 175
MC-2 125-210 240
MC-3 175-260 275
MC-5 225-275 290
RO-3. .. 160-210 250
RO-4. o e .. 100-150 200
RO-05. . ottt s .. 230-300 326
RO-Special. ... ...oueniinii i .. 160-220 260
Cracked Fuel Oil.........covviiiniiiiniiniannn, .. 160-220 260
Crude Ofl. . ... .uieeeee e iie s 100-150 175
EA-10S, BA-TIM. . ..oviiii e eeeans 50-130 . 140
EA-HVRS, EA-HVMS. . ...t 110-150 160
Cat. Blown ASpPh.. ..o .vveiiiiiiiiii i 425-475 500
Special Precoat Material............. .. ... 125-250 275

Note: Heating of asphaltic materials (except emulsions)
constitutes a fire hazard to various degrees. Proper precau-
tions should be used in all cases and especially with RC
cut-backs.

Warning to Contractors: Attention is called to the fact
that asphaltic materials are very inflammable. The utmost

206



300.4 to 302.2

care shall be taken to prevent open flames from coming in
contact with the asphaltic material or the gases of same.
The Contractor shall be responsible for any fires or accidents
which may result from heating the asphaltic materials.

300.4. Measurement and Payment. All asphaltic materi-
als included in this specification will be measured and paid
for in accordance with the governing specifications for the
items of construction in which these materials are used.

ITEM 302
AGGREGATE FOR SURFACE TREATMENTS

302.1. Description. This item establishes the require-
ments for aggregates to be used in the construction of sur-
face treatments.

302.2. Materials. Aggregates shall be composed of sound
and durable particles of gravel, crushed gravel, crushed
stone, crushed slag, burned clay, burned shale or natural
limestone rock asphalt. These materials shall contain not
more than 1 percent by weight of organic matter (other than
native bitumen), clays, loam or pebbles coated therewith and
shall contain not more than 5 percent by weight of any one
of or combination of slate, shale, schist or soft particles
of sandstone when tested in accordance with Test Method
Tex-217-F.

The natural limestone rock asphalt aggregate furnished
shall have an average bitumen content from 4 to 8 percent
by weight of naturally impregnated asphalt, as determined by
Test Method Tex-215-F, and shall contain not more than 2
percent by weight of any one of or combination of iron
pyrites, or other objectionable matter, as determined by Test
Method Tex-217-F.

No aggregate shall contain a total of more than 5 percent
by weight of impurities or objectionable matter listed above.

The percent of wear, as determined by Test Method Tex-
410-A, for each of the materials shall not exceed 35 percent.

The percent of wear on natural limestone rock asphalt ag-
gregate as determined by Test Method Tex-410-A shall be
made on that portion of the material retained on the No. 4
sieve, having a naturally impregnated asphalt content of
less than 1 percent.
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302.3 to 4

Crushed gravel shall have a minimum of 85 percent of
the particles retained on the No. 4 sieve with at least one
crushed face.

302.3. Types. The various types of aggregates are identi-
fied as follows:

Type A. Type A aggregate shall consist of gravel, crushed
slag, crushed stone or natural limestone rock asphalt.

Type B. Type B aggregate shall consist of crushed gravel,
crushed slag, erushed stone or natural limestone rock asphalt.

Type C. Type C aggregate shall consist of gravel, crushed
slag or crushed stone.

Type D. Type D aggregate shall consist of crushed gravel,
crushed slag or crushed stone.

Type E. Type E aggregate shall consist of natural lime-
stone rock asphalt.

Type F. Type F aggregate shall consist of burned clay
or burned shale.

302.4. Grades. When tested by Test Method Tex-200-F,
the gradation requirements for the several grades of aggre-
gate shall be as follows:

Percent by
Weight

Grade 1: Retained on 1” sieve 0
Retained on 7" sieve 0-2

Re