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» project and proposed in the estimate, but not satisfactorily covered by these general specifications. Spe-
cial provisions shall govern the work and take precedence over the general specifications wherever in con-
flict therewith. “Supplemental Agreements” are written agreements executed by the Contractor and
Engineer, approved by the State Highway Engineer, covering alterations and unforeseen work incidental
and necessary to the project.

1.18. Contract. The agreement between the Parties of the First and Second Part covering the
performance of the work and the furnishing of materials in the construction of same. The contract shall
include the “Proposal,” “Plan,” “Specifications,” “Special Provisions,” and “Contract Bond,” also any
and all supplemental agreements which are required to complete the construction of the work.

1.19. Contract Bond. The approved form of security furnished by the Contractor and his
surety as a guaranty of good faith on the part of the Contractor to execute the work in accordance with
the terms of the contract.

1.20. Highway. The whole right-of-way which is reserved for and secured for use in construet-
ing the roadway and its appurtenances.

1.21. Roadway. That portion of the highway included between the outsides lines of slopes, gut-
ters, or side ditches, including also the appertaining structures, and all slopes, ditches, channels, waterways,
.ete., necessary to proper drainage.

1.22. Roadbed. That portion of the roadway between the inside edges of slopes of ditches and
tops of fill slopes; the “subgrade” plus the “Shoulders.”

1.23. Subgrade. That portion of the roadbed upon which the surface course or pavement is
to be placed.

1.24. Bridges. Structures of over 20-foot span measured under the copings along the center
line of the road, and multiple span structures where the individual spans are in excess of 10 feet.

1.25. Culverts. All waterway structures not defined as bridges.

1.26. Temporary Structures. Any temporary structure or stream crossing, required to main-
tain traffic while constructing or reconstructing structures or parts of structures covered by the contract.
The temporary structure shall include the earth approaches thereto.

1.27. Bridge Complete. The entire structure, including both substructure and superstructure.

1.28. Substructure. All of that part of the structure below the bridge seats or below the spring-
ing lines of concrete arches. Parapets, back walls and wing walls of abutments shall be considered as parts
of the substructure. '

1.29. Superstructure. All of that part of the structure above the bridge seats or above the
springing lines of concrete arches.

1.30. The Work. All the work specified herein or indicated on the plans as the contemplated
improvement.

ITEM 2. PROPOSAL REQUIREMENTS AND CONDITIONS

2.1. Contents of Proposal Forms. Bidder will be furnished with Proposal Forms which will
state the location and description of the contemplated construction and will show the approximate esti-
mate of the various quantities of work to be performed or materials to be furnished, with a schedule
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CONSTRUCTION DETAILS.

ITEM 10. EARTHWORK

10.1. Description. FEarthwork shall consist of all clearing and grubbing, roadway excavation,
channel excavation, excavation for structures, embankment, disposal of surplus material, borrow, stripping
material pits, overhaul, sub-base, completion of subgrade and shoulders and subsidiary work, all of which
shall be done and paid for in accordance with these specifications. i

ITEM 11. CLEARING AND GRUBBING

11.1. Description. This item shall consist of clearing the ground of all trees, brush, rubbish and
other objectionable materials within the lines for clearing designated on the ground by the Engineer, and
of grubbing the roadway within the limits designated by the Engineer for grubbing.

11.2. Clearing. All merchantable timber required to be cut, which is not to be used in the
work, shall be trimmed, and cut such lengths, and neatly piled along the right of way, as the Engineer
may direct, all other trees, not reserved by the Engineer within the clearing limits together with logs,
brush and “Duft” shall be cut, removed and disposed of as required by the Engineer. All stumps shall be

“so cut that the tops shall be at least 18 inches below the finished surface of the subgrade and shoulders.

All trees not required to be removed shall be carefully protected.

11.3. Grubbing. Except in areas which are to be covered with embankment more than 2 feet in

‘height, all stumps, roots, wood and vegetable matter embedded in the ground within the roadway as

designated by the Engineer shall be grubbed or blasted out of the ground and removed.

11.4. Methods of Measurement. Clearing will be classified as “Light Clearing” and “Clear-
ing.” Sections of the highway where the trees are scattered and isolated and the work of clearing un-
usually light will be designated on the plans as “Light Clearing’ and measured by the 100-foot station.
All other areas within the lines of clearing established by the Engineer shall be measured by the acre as
“Clearing.”

11.5. Grubbing will be classified as “Light Grubbing” and “Grubbing.” Sections of the roadway
where the stumps are scattered and isolated and grubbing is of a very light nature, will be designated on
the plans as “Light Grubbing,” and measured by the 100-foot station. All other areas within the limits
designated for grubbing will be measured by the acre as “Grubbing.”

11.6. Basis of Payment. All work performed as required under this item measured as pro-
vided above will be paid for at the contract.unit prices bid for “Light Clearing” per 100-foot station,
“Clearing” per acre, “Light Grubbing” per 100-foot station and “Grubbing” per acre, as the case may
be, which prices shall be full compensation for furnishing all labor, materials, equipment, tools and inci-
dentals necessary to complete the work.

ITEM 12. ROADWAY EXCAVATION

12.1. Description. This work shall consist of excavating the roadway, removing and satisfac-

. torily disposing of all materials taken from within the limits of the work, and shall include all excava-

tion, shaping and sloping necessary for the construction, preparation and completion of all embankments,




























24.4. When required, the subgrade shall be thoroughly rolled until it is brought to a firm, un-
yielding surface, and all work done necessary to produce a completed and acceptable foundation for the
placement of the surface course or pavement as provided under “Subgrade.”

24.5. Basis of Payment. Furnishing and hauling the additional earth material mentioned
above shall be paid for by the cubic yard at the unit prices bid for “Unclassified Excavation,” “Com-
mon Excavation” or “Borrow.” All other work covered by the specifications for this item shall be in-
cluded in the price bid per square yard for “Fine Grading Subgrade and Shoulders,” when such price
is requested in the proposal, which price shall be full compensation for shaping, dressing, and compact-
ing the subgrade and shoulders, except rolling, all as prescribed in the specifications therefor, and for all
equipment, tools, labor, and incidentals necessary to complete the work.

ITEM 25. EXTRA ROLLING EARTHWORK

25.1. Description. This work shall be done only upon written order of the Engineer. The
Contractor shall furnish and operate as directed, an approved roller weighing not less than 200 pounds
per linear inch of width of roller.

95.2. Construction Methods. On the work as ordered the rolling shall commence at either side,
and, rolling parallel with the road, progressing gradually toward the ceuter, uniformly lapping each
preceding track and covering thoroughly the entire surface with the rear wheels ; the operation shall then
be repeated from the opposite side. '

25.3. The rolling shall be done under the supervision of the Engineer or his authorized representa-

tive.
g 25.4. Method of Measurement. The hours of rolling to be paid for shall be actual time roller
is working as ordered.
j . 95.5. Basis of Payment. Rolling, performed as provided above, shall be paid for at the contract

§ unit price per hour bid for “Extra Rolling Barthwork,” which price shall be full compensation for fur-
nishing the roller and operator, all equipment, labor, tools, fuel (if any), and incidentals involved in
the work.

10
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ITEM 31. EXTRA ROLLING AND SPRINKLING FOR BASE AND
SURFACE COURSES

31.1. Description. This work shall be done only upon written order of the Engineer. The Con-
tractor shall furnish and operate as directed a self-propelled roller weighing not less than 300 pounds per
linear inch of width of roller. He shall also secure water and furnish and operate an approved sprinkler,
as directed.

31.2. Construction Methods. On the work as ordered the rolling shall commence at either side
overlapping the shoulders not less than 6 inches and, rolling parallel with the road, progress gradually
toward the center uniformly lapping each preceding track and covering thoroughly the entire surface

:\'ith the rear wheels; the operation shall then be repeated from the opposite side.

31.3. The rolling shall be done only after the course has heen wetted by rains or by sprinkling.
The sprinkling shall be performed where directed, and in the amount required.

31.4. Method of Measurement. The hours of rolling to be paid for will be the actual time the
roller is working as ordered. Sprinkling will be measured by the number of thousand gallons sprink-
led on the work as ordered.

31.5. Basis of Payment. Rolling, performed as provided above, shall be paid for at the contract
unit price per hour bid for “Extra Rolling Base and Surface Courses,” which price shall be full com-
pensation for furnishing the roller and operator, all equipment, labor, tools, fuel and incidentals in-
volved in the work.

31.6. Sprinkling, performed as provided above, will be paid for at the contract unit price per 1000
gallons bid for “Sprinkling,” which price shall be full compensation for the cost of the water, hauling
one mile, furnishing all equipment, tools, labor and incidentals involved in the work. Hauling the
water into each mile beyond the first mile shall be paid for at the contract unit price bid per 1000 gallons
for “Water Hauled Additional Mile.” : '







202-525-3m

STATE HIGHWAY DEPARTMENT OF TEXAS.

ITEM 33. RECONSTRUCTED BASE COURSE

33.1. Description. This item shall consist of the reshaping of the existing surface and the addi-
tion of the required amount of new material, all of which shall be compacted to form a foundation course
for other base courses or for surface courses or pavements. The additional material shall conform to the
requirements for material of the type of the original course as prescribed in these specifications, and the
item shall be constructed in accordance with these specifications and in conformity with the lines, grades
and typical cross section shown on the plans. The item name corresponding to the original course shall
be given on the plans.

33.2. Construction Methods. The existing surface shall be scarified for the full width of the

proposed base course and to such uniform depth below the proposed finished surface as will eliminate all
existing depressions and irregularities and permit of uniform reshaping. . Any existing bituminous mat
of more than one-half inch thickness shall be removed from the work.

33.3. After scarifying, the material shall be shaped to conform to the required section, the re-
quired material added in a uniform course of such depth that when compacted the finished surface will
conform to the line, grade and typical cross section. The course shall then be rolled and sprinkled if
directed, and finished and maintained as required in the specifications for the base course corresponding
to the original construction as noted on the plans.

33.4. Methods of Measurement and Basis of Payment. The work of scarifying, loosening

and shaping the original construction shall be measured by the square yard and paid for at the contract”

unit price per square yard bid for “Reconstructed Base Course.”

33.5. All other work performed as prescribed, and all accepted material shall be measured by the.

cubic yard loose measurement. The material furnished as prescribed shall be paid for at the contract
unit price per cubic yard for the base course material corresponding to the original constructed as
noted on the plans when such price is requested and tendered in the proposal. When such price is not so
requested, right-of-way and royalty charges on the material in the pit will not be a charge to the
Contractor.

33.6. The work performed as prescribed shall be paid for at the contract price per cubic vard bid
for the item named on the plans as the type of original construction, which price shall he full compensa-
tion for loading all material, hauling not over one quarter mile, delivering on the road, spreading and
finishing, all labor, equipment, tools and incidentals necessary to complete the work except rolling and
sprinkling. Hauling material into each quarter mile beyond the first quarter mile shall be paid for at
the contract unit price per cubic yard bid for “Material Hauled Additional Quarter Mile.”




- .
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ITEM 34. SHELL BASE COURSE

34.1. Description. This item shall consist of a foundation course for surface courses, or
other base courses, shall be composed of shell, and shall be constructed on the prepared subgrade in ac-
cordance with these specifications and in conformity with the lines, grades, compacted thickness, number
of component courses, and typical cross section shown on the plans.

34.2. Material. The shell shall consist of sound particles of oyster, clay, or other shells equally
acceptable to the Engineer, and shall not contain more than fifteen per cent of mud, clay marl or
loam.

34.3. Construction Methods. The material shall be delivered and: spread by hand on the
prepared subgrade or completed base course to such depth that when compacted the thickness shown on -
the plans will be secured and shaped to conform to the typical cross section. Side forms and either cubi- -
cal blocks or center guide forms of proper size shall be used to fix the depth of the loose material. It

* shall be the charge of the Contractor that the required amount of material shall be delivered in each 100

foot station and uniformly distributed throughout each station.

34.4. The work shall be rolled and sprinkled or opened to traffic as directed. The Contractor, as
often as directed, shall work and dress the surface so that the cross section shall continue uniform and
true to line and grade until accepted. When the typical cross section requires that this item be con-
structed in more than one course, each additional course shall be constructed independently after the
previous one has been completed and accepted, all as prescribed above. :

34.5. Method of Measurement. Work and accepted material hauled to the road shall be meas-
ured by the cubic yard of material loose measurement as delivered on the road.

34.6. Basis of Payment. The material furnished as prescribed by this item shall be paid for
at the contract unit price per cubic yard bid for “Shell.” The work performed as prescribed by this
item and measured as provided above, shall be paid for at the contract unit price per cubic yard bid for
“Shell Base Course,” which price shall be full compensation for loading all material, hauling not over.one-
quarter mile, delivering on the road and finishing, all labor, equipment, tools and incidentals necessary to
complete the work except rolling and sprinkling. Hauling material into each quarter mile beyond the
first quarter mile shall be paid for at the contract unit price bid per cubic yard for “Material Hauled Ad-
ditional Quarter Mile.”
















38.10. Method of Measurement. Work and accepted material shall be measured by the cubic
" yard of material loose measurement, as delivered on the road.

38.11. Basis of Payment. When a unit price for “Gravel for Base Course” is requested and ten-
dered in the proposal, the material furnished as prescribed for this item shall be paid for at the contract
unit price so bid; which price shall include all pit charges, crushing, screening, and freight F. O. B. de-
livery points. When such price is not requested the material will be furnished free of royalty and right
of way charges, and the Contractor will be paid for all “Crushing and Screening” or “Screening” as
ordered, at the prices bid per cubic yard for “Crushing and Screening” or for “Screening.”

38.12, The work performed as prescribed for this item, measured as provided under “Measure-
ment,” shall be paid for at the contract unit price bid per cubic yard for “Gravel Base Course,” which
price shall be full compensation for loading all material, hauling not over one quarter mile, delivering on
the road, spreading and finishing, all labor, equipment, tools and incidentals necessary to complete the
work except crushing, screening, rolling and sprinkling. Hauling into each quarter mile beyond the first
quarter mile shall be paid for at the contract unit price bid per cubic yard for “Material Hauled Addi-
tional Quarter Mile.”
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ITEM 40. SLEDGED STONE BASE COURSE

40.1. Description. This item shall consist of a foundation course for surface courses, or for
other base courses, shall be composed of large stones wedged in place by small stones and spalls and
leveled up with broken stone and binder, and shall be constructed on the prepared subgrade in accord-
ance with these specifications, and in conformity with the lines, grades and typical cross section shown
on plans.

40.2. Material. The stone shall be a good grade of limestone or sandstone, free from excess
of shell, soapstone or other similar material with a per cent of wear of not over 8. Thin stones which
break into slabs shall not be used. The stones shall not be over 12 inches in their largest dimension.
The broken stone shall be of a size to pass the 34-inch screen. The binder shall be screenings, gravel,
caliche or other approved material which shall pass the #-inch screen.

40.3. Construction Methods. The large stone shall be dumped and spread upon the prepared
subgrade, and broken with sledges until there are no stones near the top of the course larger than 6
inches. When the sledging has been finished, the surface shall be rearranged to insure uniform distribu-
tion of the material. the larger voids filled with the spalls and the course rolled. The surface shall then
be bonded with sutficient crushed stone and binder to fill the superficial voids, and the course finished {v
conform to the line, grade and typical cross section.

40.4. The rolling shall be as prescribed under “Extra Rolling and Sprinkling for Base Courses,”
and the surface shall be sprinkled if ordered by the Engineer. Any irregularities that develop during or
after rolling shall be remedied by loosening, adding or removing material and rebonding. The surface
shall be maintained in its finished condition until accepted.

40.5. Method of Measurement. Work and accepted material shall be measured by the cubic
yard of material loose measurement, as delivered on the road.

40.6. Basis of Payment. When a unit price for “Sledging Stone” is requested and tendered
in the proposal, the material furnished as prescribed for this item shall be paid for at the contract unit
price so bid. When such price is not so requested right of way charges and royalties on the material in
the pit will not be a charge to the Contractor.

40.7. The work performed as prescribed for this item, measured as provided under “Measure-
ment,” shall be paid for at the contract unit price hid per cubic yard for “Sledged Stone Base Course,”
which price shall be full compensation for loading all material, hauling not over one quarter mile, deliv-
ering on the road, spreadiny and finishing, all labor, equipment, tools and incidentals necessary to com-
plete the work except rolling and sprinkling. Hauling into each quarter mile beyond the first quarter
mile shall be paid for at the contract unit price bid per cubic yard for “Material Hauled Additional Quar-
ter Mile.”







41.9. Method of Measurement. Work and accepted material shall be measured by the cubic
yard of material loose measurement, as delivered on the road.

41.10. Basis of Payment. The material furnished as prescribed by this item shall be paid
for at the contract unit price per cubic.yard for “Crusher Run Broken Stone,” which price shall also
be full compensation for quarrying, crushing and screening, and freight involved. The work performed
as prescribed for this item, measured as provided above, shall be paid for at the contract unit price per
cubic yard bid for “Crusher Run Broken Stone Base Course,” which price shall be full compensation
for loading all material, hauling not over one quarter mile, delivering on the road, spreading and finish-
ing, all labor, equipment, tools and incidentals necessary to complete the work except rolling, and
sprinkling. Hauling material into each additional quarter mile beyond the first quarter mile shall be
paid for at the contract unit price per cubic yard bid for “Material Hauled Additional Quarter Mile.”






inches, and progress gradually to the center. At any low places that develop the material shall be loos-
ened and the necessary additional material placed, and rerolled. The entire surface shall be thoroughly
rolled until all settlement has ceased.

42.7. Screenings shall be applied gradually over the surface during the dry rolling in such an
mount as will completely fill the interstices. The screenings shall not be dumped on the surface of the
tone or gravel, but shall be cast thinly with a spreading motion of the shovel and broomed into the
Voids. 'The rolling shall continue while the screenings are being spread, so as to aid by jarring the fine
material into the interstices. The sereenings shall not be allowed to cake or “bridge” on the surface so as
to prevent the filling of the voids or the direct bearing of the roller on the surface of the stone or gravel.
The spreading and rolling shall contintie until no more screenings will go in dry and the whole surface
conforms to the line, grade and typical cross section. No excess screenings shall be used.

42.8. Dumping of ashes and cinders from the firebox on the course must not be allowed and any
litter must be removed from the stone or gravel before the roller passes over it.

42.9. After the dry rolling and filling is complete, the surface of the course shall be sprinkled
with water until thoroughly saturated and more screenings added and rolled. The sprinkling and roll-
ing shall continue until a grout forms in front of the roller that will fill all voids. The work shall
then be permitted to partially dry out, and the rolling shall be continued on successive days until the
bond is complete and the surface does not creep, or wave under the roller. The surface of the course shall
be maintained in its finished condition until accepted.

42.10. Method of Measurement. The work completed and accepted shall be measured by the
square yard. '

42.11. Basis of Payment. All work performed under this item and measured as provided
above shall be paid for at the contract unit price per square yard bid for “Water Bound Gravel or
Broken Stone Macadam Base Course,” which price shall be full compensation for purchasing, furnishing,
quarrying, screening, hauling and delivering on the road and rolling all materials, for all labor, equip-
ment, tools and incidentals necessary to complete the work. No overhaul will be allowed.
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43.8. Proportions of Materials in Total Mixture. In addition to the previous Tequirements,
the coarse aggregate, fine ‘aggregate and bituminous material shall be so graded and proportioned by
weight that when combined a total mixture of the following proportions will be secured:

Passing Retained on Per Cent by Weight
21-inch screen 11-inch screen 20 to 45% } I
14-inch screen 1-inch sereen 15 to 456% DT S
d-inch screen 10-mesh sieve 10 to 25%
10-mesh 15 to 356%
200 3to 5%

Bitumen (soluble in carbon disulphide) 4 to 7%.

43.9. The proportions shall be varied within the limits designated as directed by the Engineer,
but neither the type or proportions of material shall be varied without the consent of the Engineer.
The percentage of bitumen in the finished base course shall not vary more than one-half per cent from
the proportion established by the Engineer. Unvarying uniformity is of prime importance and both the
proportioning and treatment of all materials must be maintained consistently satisfactory to the En-
gineer throughout the construction period, and whenever required by him, samples of the hot mixture
may be taken several times daily, and the mixture to be acceptable, must invariably conform to all re-
quirements. '

43.10. Preparation of Mineral Aggregate. The coarse and fine aggregate shall be heated as
directed to between 250 to 350 degrees F. in suitable apparatus in which the aggregate shall be contin-
wously agitated during the heating and in which the temperature can be efficiently and positively con-
trolled. !

43.11. The bituminous material shall be separately heated, with effective control of the tempera-
ture at all times, to between 250 and 350 deg. F. All material heated above 350 deg. F. either before
or during the mixing with the mineral aggregate shall be rejected.

43.12. Mixing. The constituent proportions of the mineral aggregate shall be measured sep-
arately and accurately by weight or volume by accurate plant methods which meet the Engineer’s spe-
cific written approval. The required quantity of hot bituminous material for each batch shall be meas-
ured by actual weighing with accurate scales attached to the bucket. The measuring and proportioning
shall be such as to accurately and consistently secure the graded mixture prescribed by these specifica-
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43.17. Surface Tests. The finished course shall show no deviation from the general surface in
excess of one-fourth inch as shown by deviation from a 10-foot straight edge laid parallel to the center
line of the road so as to bridge any depressions and touch all high spots.

43.18. Such portions of the course as are defective in finish, density or composition, or become
loose, broken or mixed with dirt prior to the application of the wearing surface shall be removed and re-
placed with fresh hot mixture and rebuilt in accordance with these specifications at the expense of the
Contractor. The base course shall be protected from traffic until cold.

43.19. The surface shall be maintained in its finished condition until accepted.

43.20. Method of Measurement. This item shall be measured by the square yard complete in
place.

43.21. Basis of Payment. The yardage of completed and accepted work measured as provided
above shall be paid for at the contract unit price bid per square yard, for “Bituminous Concrete Base
Course,” which price shall be full compensation for quarrying, furnishing, hauling and placing all ma-
terial, for preparation of all material, for all labor, equipment, tools and incidentals necessary to complete
the work.






44.10. Stone screenings shall consist of the clean dustless product resulting from the crushing
of stone, meeting all the requirements for coarse aggregate except for grading, and free from lumps. -«

44.11. Tine aggregate shall be well graded from coarse to fine and shall meet the following re-
quirements: =T

Passing the }-inch screen........ b s Pare IR SO kg e 95 to 100%
Passing 20-mesh sleve.....ovvvneneiiiiiiiiiiiiiiiii 50 to 80%
Passing 50-mesh sieve....... e e 5 Sisar whR SR FeR B A T 5to 30%
Passing 100-mesh sieve. . ..ovvvereerenieiiiiiiiiiiiiiaaen 0to 5%

Weight removed by elutriation test, not more than 3%.
When subjected to the color test for organic impurities, the fine aggregate shall not show a color
darker than the standard color.

44.12. TFine aggregate conforming to all requirements except grading and color, and mortar
strength hereinafter specified, may be used, provided that concrete made from such material shall meet
the requirements of the concrete strength test hereinafter gpecified.

44.13. Cement shall conform to the requirements for Portland cement prescribed in T. S. De-
partment of Agriculture Bulletin No. 1216.

44.14. Water shall be clean, clear, free from oil, acid, alkali or vegetable matter and shall not be
used until the source of supply has been approved. If at any time the water from this source shall be-
come of unsatisfactory quality or insufficient quantity, the Contractor may be required to provide sat-
isfactory water from some other source. Water of doubtful quality shall be tested in briquets as pro-
vided under “Mortar Strength” of this specification, and the test results shall be equal to those made
from water of known satisfactory quality.

44.15. Mortar Strength. When the fine aggregate is mixed with Portland cement in the pro-
portion of 1:3, the tensile or compressive strength ratio compared to Ottawa sand mortar briquettes of
the same proportions and consistency shall be not less than 100% at 7 and 28 days.

44.16. Concrete Strength Test. Concrete materials may be submitted to the following test
and shall be considered to pass the concrete strength test when the following strength requirements are
fulfilled. In no case, however, shall aggregate be used which contains more than 3% material remov-
able by the elutriation test. '

44.17. The coarse aggregate, fine aggregate and cement and water proposed for use shall be
mixed in the same proportions and to the same consistency that they are to be used in the work, and
tested as preseribed in U. S. Department of Agriculture Bulletin No. 1216, and at least the follow-
ing compression strengths shall be obtained: '

Proportions 7-day Test 28-day Test
L/AG BE oo vt vponin sivie vamis B503 6558 2000 3000
A6 Fha swics yasess g s e & A s 1000 1700

44.18. The seven-day requirements may be waived. The exact proportions may be varied with
the approval of the Engineer to obtain the strength desired and the new proportions used in the work,
but the proportions of cement to total aggregate shall not be less than hereinbefore prescribed, only
such proportions shall be used as will produce a workable mixture, and no allowance shall be made
the Contractor for altered or additional work or material involved in the reproportioning.

- 44.19. All sampling of materials shall be as required in U. S. Department of Agriculture Bul-
letin No. 1216. Cement shall be ‘packed, shipped, stored and inspected as prescribed in Bulletin No.
1216. Aggregate shipped in dirty cars or containers, or that becomes mixed with weeds, dirt or for-
eign material or that is not uniform, or the component parts of which have become segregated, will be
rejected. No aggregate shall be stored or dumped on the roadbed. i
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STATE HIGHWAY DEPARTMENT OF TEXAS.

ITEM 56. PEA GRAVEL SURFACE COURSE

56.1. Description. This item shall consist of a wearing course composed of fine or pea gravel,
and shall be constructed on the prepared subgrade, or completed bhase course, in accordance with these
specifications and in conformity with the lines, grades, compacted thickness, number of component
courses, and typical cross-section shown on the plans.

56.2. Material. The gravel shall consist of hard, durable particles of stone mixed with sand
or clay or similar binding material and when tested by laboratory methods shall fulfill the following

requirements:
Passing the 1-inch screen........ SN PN e SOt 95 to 100%
Retained on 4-inch SCreen. . ...cou.iiiaiovisrrieroneseiaannns 10 to 35%
Retained on 10-mesh Sieve........couiiiimiiiiiiiiienanns 35 to 0%

Of the material passing the 10-mesh sieve, 25 to 40 shall pass the 200-mesh sieve. The cement-
ing.value of the material passing the 10-mesh sieve shall not be less than 50.

56.3. Construction Methods. The material shall be delivered in slat-bottom wagons or ap-
proved trucks, and uniformly dumped on the subgrade or completed course, spread to such depth
that, when compacted, the thickness shown on the plans will be secured, harrowed if necessary and
shaped to conform to the typical cross-section. Each day’s hauling shall be spread the same day. When
the width of the base course is more than 12 feet, the material shall be dumped in two equal Tows.
The thickness of the course as well as the material shall be strictly uniform. Side forms, and either
center forms or cubical blocks, shall be used to fix the depth of loose material. All areas and “nests”
of segregated coarse or fine material shall be removed and replaced with well graded material and
compacted.

56.4. The work shall be rolled and sprinkled, or opened to traffic as directed. Ruts shall be kept
filled twice a day or more as directed. When irregularities, depressions or weak spots develop during
the process of shaping and setting up, the affected areas shall be corrected immediately by scarify-
ing, adding material as needed, reshaping and compacting. This process shall be continued, and the
course maintained with grading machines or other equipment as required, to the required line, grade
and typical cross-section until the surface is smooth and hard, free from ruts and undulations, well
bonded to the width shown on plans, and the work is accepted.

56.5. When the typical cross-section requires that this item be constructed in more than one
course, each course shall be constructed independently after the previous one is completed and ac-
cepted. All as prescribed above.

56.6. Method of Measurement. Work and accepted material shall be measured by the cubic
‘yard of material loose measurement, as delivered on the road.

56.7. Basis of Payment. When a unit price for “Pea Gravel” is requested and tendered in
the proposal, the material furnished as prescribed for this item shall be paid for at the contract unit
price so bid, which price shall include all pit charges, screening, and freight F. O. B. delivery points.
When such price is not requested the material will be furnished by the county free of royalty and
right of way charges, and the Contractor will be paid for “Screening,” as ordered, at the prices bid
per cubic yard for “Screening.”










57.10. Basis of Payment. When a unit price for “Gravel for Surface Course” is requested and
tendered in the proposal, the materials furnished as prescribed for this item shall be paid for at the
contract unit price so bid, which price shall include all pit charges, crushing, screening, and freight
F. O. B. delivery points. When such price is not requested the material will be furnished by the
county free of royalty and right of way charges, and the Contractor will be paid for all “Crushing
and Screening” or “Screening,” as ordered, at the prices bid per cubic yard for “Crushing and Screen-
ing” or for “Screening.”

57.11. The work performed as prescribed for this item, measured as provided under “Measure-
ment,” shall be paid for at the contract unit price bid per cubic yard for “Standard Gravel Surface
Course,” which price shall be full compensation for loading all material, hauling not over one-quarter mile,
delivering on the road, spreading and finishing, all labor, equipment, tools and incidentals necessary
to complete the work, except crushing, screening, rolling and sprinkling. Hauling into each quarter
mile beyond the first quarter mile shall be paid for at the contract unit price bid per cubic yard for
“Material Hauled Additional Quarter Mile.”







58.7. Dumping of ashes and cinders-from the fire box on the course must not he allowed and
any litter must be removed from the stone or gravel before the roller passes over if.

58.8. After the dry rolling and filling is complete, the surface of the course shall be sprinkled
with water until thoroughly saturated and more screenings added and rolled. The sprinkling and
rolling shall continue until a grout forms in front of the roller that will fill all voids. The work shall
then be permitted to partially dry out, and the rolling ghall be continued on successive days until the
bond is complete and the surface does not creep or wave under the roller.

58.9. Surface Finish. The surface of the completed course shall be smooth, dense, and true
to the established crown and grade. Before the completion of the rolling the surface shall be tested
as follows, and corrected as necessary by properly adding or removing material, retesting, and reroll-
ing until the finished surface complies with the test requirements.

58.10. Surface Test. The finished course shall show no deviation from the general surface in
excess of 1 inch as shown by deviation from a 10-foot straightedge laid parallel to the center line
of the road so as to bridge any depressions and touch all high spots.

53.11. Method of Measurement. This item shall be measured by the square yard complete
in place.

58.12. Basis of Payment. The yardage of completed and accepted work measured as pro-
vided above shall be paid for at the contract unit price bid per square yard for “Water Bound Macadam
Surface Course,” which price shall be full compensation for furnishing, hauling and placing all mate-
rial, for preparation of all material, for all labor, rolling, equipment, tools- and incidentals necessary to
complete the work.







the sprayers full force when the uncovered surface is reached. This building paper shall then be re-
moved and destroyed.

59.6. Immediately following the application of bituminus material there shall be evenly spread
over the bituminous surface cover material to the amount of one cubic yard loose measurement per 40
square yards of surface. The entire surface shall then be thoroughly rolled with a suitable roller, self-
propelled, giving a compression of not less than 200 pounds per inch of roller width, which will not
“pick up” the surface. Should any depressions or unevenness or irregular spots develop in the sur-
face, they shall be renewed and the surface brought to true grade and cross-section, as shown on the
plans. .

59.7. Traffic should not be allowed to use the road until the course of cover material has been
placed and thoroughly rolled. The cover material must be evenly and accurately distributed by a me-
chanical spreader; if hand spreading is permitted, the worl must be done by experienced workmen, to
the end that an even and smooth surface is obtained. y

59.8. After the work has been completed as specified above, there should be a slight excess of
cover material over the surface. The Contractor shall be responsible for the maintenance of the sur-
face until the work is accepted by the Engineer. He shall repair all fatty spots with additional cover
material and all lean mixtures by additional asphalt, to the extent that a uniform dense treatment is
finally obtained.

'59.9. 'Method of Measurement. This item shall be measured by the square yard complete in
place.

59.10. Basis of Payment. The yardage of completed and accepted work measured as Ppro-
vided above shall be paid for at the contract unit price per square yard, bid for “Single Bituminous
Surface Treatment,” which price shall be full compensation for furnishing, hauling and placing all
material, for preparation of all material, for all labor, rolling, equipment, tools and incidentals neces-
sary to complete the work.
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STATE HIGHWAY DEPARTMENT OF TEXAS.

ITEM 60. DOUBLE BITUMINOUS SURFACE TREATMENT

60.1. Description. This item shall consist of a wearing surface composed of two applications
of bituminous material of the amounts per square yard hereinafter prescribed, covered with gravel
or broken stone, in the same amounts per square yard prescribed, and shall be constructed on the com-
pleted and approved base course or surface course in accordance with these specifications.

60.2. Material. The aggregate shall be gravel or broken stone. The gravel shall consist of
rounded or angular fragments of rock with not more than 5% of slate, shale, or soft sandstone par-
ticles, and shall be free from organic matter, clay, loam, or pebbles coated therewith. It shall have
a per cent of wear (abrasion test for gravel) of not more than 15. The broken stone shall consist of
angular fragments of rock (excluding schist, shale or slate) or uniform quality throughout, with not
more than 5% of soft friable material, not more than 5% of flat or elongated pieces the width of which
is less than half the length, and with a per cent of wear of not more than 6. When tested by labora-
tory methods, the aggregate shall fulfill the following requirements:

No. 1. Passing 11-inch screen, retained on g-inch sereen.......... 100%
No. 2. Passing #-inch screen, retained on 1-inch screen........ 85 to 100%

The bituminous material shall fulfill the requirements prescribed in the special provision for “Bi-

tuminous Material for Surface Treatment.”

60.3. Construction Methods. All holes, ruts, depressions, or other defects in the surface shall
be repaired by cleaning out defective areas by scarifying, or acceptable hand method, and after being
filled with new material of the same character as contained in the road surface, or other materials ap-
proved by the Engineer, shall be compacted by rolling or tamping so that a smooth, hard, well
cemented surface, conforming to line, grade and typical cross-section shown on plans, is secured. After
the repairs required have been made in an acceptable manner and the patches allowed to set up under
traffic and are properly bonded, the surface of the roadway shall be swept clean and free from dirt,g
dust, detritus, or other deleterious matter by means of a mechanical rotary street sweeper, han
brooms, or compressed air. (All cakes of dust or clay and all other foreign matter shall be removed®
and the surface thoroughly cleaned before any bituminous material is applied, until the top embedded
aggregate is cleaned, but not dislodged or loosened.) If found necessary by the Engineer, the surface
may be lightly sprinkled just prior to the application of bituminous material. No bitumen shall be
applied when temperature is at 50 degrees F. or below.

60.4. Application. Bituminous material shall be applied on the clean surface at the rate of
0.35 gallons per square yard in the manner and with the equipment prescribed for single bituminous
surface treatment, and covered with No. 1 aggregate at the rate of one cubic yard (loose measure-
ment) to each 40 square yards of first application. The work shall then be lightly rolled and the sec-
ond application of 0.45 gallons per square yard applied in the manner prescribed for the first and cov-
ered with No. 2 aggregate at the rate of 1 cubic yard (loose measurement) to each 80 square yards
of second application. The entire surface shall be thoroughly rolled with a suitable roller, self-pro-
pelled, giving a compression of not less than 200 pounds per inch of roller width, which will not “pick

** the surface.

60.5. The aggregate must be evenly and accurately distributed by a mechanical spreader; if
hand-spreading is permitted, the work must be doue by experienced workmen, to the end that an even
and smooth surface be obtained. After the work has been completed as specified above, there should
be a slight excess of No. 2 stone over the surface. The Contractor shall be responsible for the mainte-



nance of the surface until the work is accepted by the Engineer. He shall repair all fatty spots with
additional cover material and all lean mixtures by additional asphalt, to the extent that a uniform
dense treatment is finally obtained. Should any depressions or unevenness or irregular spots develop
in the surface, they shall be remedied and the surface brought to true grade and cross-section as
shown on the plans.

60.6. Method of Measurement. This item shall be measured by the square yard of two-course
work complete in place.

60.7. Basis of Payment. The yardage of completed and accepted work measured as provided
above shall be paid for at the contract unit price per square yard bid for “Double Bituminous Surface
Treatment,” which price shall be full compensation for furnishing, hauling, and placing all material,
for preparation of all material, for all labor, rolling equipment, tools, and incidentals necessary to com-
plete the work. :










homogeneous mixture is produced, which shall contain from 9 to 12% of asphaltic cement soluble in
carbon disulphide. In order that the mixture shall be uniform, each batch of pulverized rock asphalt
and the asphaltic oil flux shall be weighed or measured before being incorporated in the mixture.

62.9. During the process of preparation of the limestone rock asphalt, if so desired, and in a
manner approved by the Engineer, the rock may be heated to a temperature not exceeding 340° F.

62.10. Application. The prepared rock asphalt shall be placed upon the prepared surface and
immediately spread, shoveling and raking to such uniform depth that, when thoroughly compacted by
rolling, the depth shown on the plans will be secured. The material shall not be dumped on the place
it is to occupy, but sufficiently in advance of the finished pavement, so that in placing it will be neces-
sary to handle all of the material with shovels. The rock asphalt shall be thoroughly raked so that all
clusters of coarse materials and lumps shall be separated, and then rolled with a self-propelled roller
giving compression of not less than 200 pounds per inch of roller width. After rolling all low or
uneven places which have been developed shall be filled with the mixture and rerolled. After the sur-
face has been satisfactorily rolled and brought to the required cross-section, a thin coat of the lime-
stone asphalt dust, free from flux shall be spread over the entire surface, the surface shall be again
rolled until the surface is thoroughly compacted and in conformity with the typical cross-section, and
g0 maintained until acceptance.

62.11. No traffic shall be allowed on the roadway while the pavement is being laid nor for such
time thereafter as, in the judgment of the Engineer, may be necessary for the proper setting of the
material.

62.12." Method of Measurement. This item shall be measured by the square yard complete
in place.

62.13. Basis of Payment. The yardage of completed and accepted work measured as provided
above shall be paid for at the contract unit price per square yard bid for “Limestone Rock Asphalt
Surface Treatment,” which price shall be full compensation for furnishing, hauling and placing all
material, for preparation of all material, for all labor, rolling equipment, tools, and incidentals neces-
sarv to complete the work.



203-525-3m

STATE HIGHWAY DEPARTMENT OF TEXAS.

ITEM 63. BITUMINOUS MACADAM SURFACE COURSE

63.1. Description. This item shall consist of a wearing surface course composed of broken
stone and Dbituminous binder applied hot by penctration methods, with a bituminous seal coat
and mineral cover, and shall be constructed on the completed and approved base course in accordance
with these specifications and in conformity with the lines, grades, compacted thickness, and typical
cross-section shown on the plans.

63.2. Materials. The broken stone shall consist of clean tough durable fragments of rock (ex-
cluding schist, shale or slate) of uniform quality throughout, shall be free from an excess of thin
or occurring pieces, and free from soft or disintegrated stone, dirt, organic or other injurious mat-
ter covering either free or as a coating on the stome. All stone shall have a per cent of wear of not
more than 6.

63.3. Three types of this broken stone shall be provided and used as hereinafter prescribed.
Coarse stone, intermediate stone and cover stone, when tested by laboratory methods shall fulfill the
following requirements:

Coarse Stone.

Passing 23-inch sereen...... & L S § e DS R e SRR 95 to 100%
Retained on 13-00h SOIEEIL «.cn « vt vmns simvie 5 dims e os 6553 famws s 85 to 100%

Passing 14-inch SCTEEN. .. ..uuvimrerrirarrseeroniainnnnes 95 to 100%
Passing 1-inch sereen.........coiiiiiiiinnaii .. R53 to 5%
Ratained o0 F-1neh BOEEEHL cpies vasms s sarew sarn s g5 e sras 5 aani 4 85 to 100%

Cover Stone.

Passing: F-Inchl SEr8ets voi 5 womy sames 3 samis vk % 5 ¥ ey 2o o et 95 to 100%
Passing 3-inch gereen.......ovsivivons S § R e e § YA 25 to 70%
Retained on Z-inch sereen........ A e R T b e 85 to 100%

63.4. The bituminous material shall meet the requirements given below for OA-3, or NA-3. The
material hall be homogencous, free from water and the asphalt material shall not foam when heated
to 175° C. (84Y F.). Oil asphalt for any one contract shall not vary more than 0.020 in gpecific
gravity nor more than 10° C. in melting point within the test limits specified.

63.5. OA-3. Oil Asphalt.

Specific gravity 25°/25° C. (T7°/T7° P.)uurourimstnarneravsssannssoissnosnas not less than 1.010 %
Blaeh oIt o s sin & e g e o3 159 3 vans wokans S5 s svs 6 aonl 4 wen s sk not less than 175° C, (347° F.)
MolBing POITIE & vin . 56f 3 9% fion 5 280 5 989 T 5 e o300 ¥ snae 8 40° C. (104° F.) to 60° C. (140° F.)
Penetration at 25° C. (77° F.) 1008, 5 SGC. .o vtvrvrmnrrtenniaiiiiiaae it 85 to 100
Lioss .ot 1637 (L (325° B.) B ROTIB. v wonie wivbin sionind Sl diiiibis ooy aid 8 800085 §wa 4 not more than 1.0%
a. Penetration of residue at 25° C. (77° T.) 100g., S sec......ovvvviiininns not less than 50
Total bitumen (soluble in carbon disulphide), mnot less than 99.5%
'a.  Organic matter insoluble. . ...voiniiiii i e not more than 0.2%
63.6. NA-3. TFluxed Bermudez Asphalt.
Specific gravity 25°/25° C. (¥W°/77° F.)y...... s o T e ST B <A R 5 b R . ..1.050 to 1.070
laehy PG o oomtioin s wbd s 6559 T3 Lol 5 DAY SERN AN wos B e veEs o not less than 175° C. (347° F.)
Melting, POMIE o vs < sobwin sonswimniacs dovimn waese WHEAMRAN 1 089 E38 6 40° C. (104° F.) to 50° C. (122° F.)












64.8. After pulverizing the rock asphalt there should be added to it from 1 to 2% of the flux
specified above and the whole thoroughly mixed in a pug or other approved type of mixer, until a
homogencous mixture is produced which will contain from 9 to 12 per cent of asphaltic cement soluble
in carbon disulphide. Tn order that the mixture shall he uniform, each bhatch of pulverized rock
asphalt and the asphaltic oil flux shall he weighed or measured before heing incorporated in the
mixture.

64.9. During the process of preparation of the limestone rock asphalt, il so desired, and in a
manner approved by the Inginecr, the roek may he heated to a temperature not exceeding 340° T

bl

64.10. Application. The prepared rock asphalt shall he placed upon the prepared surface and
immediately spread, shoveled and raked to such uniform depth that, when thoroughly compacted by
rolling, the depth shown on the plans will he secured. The material shall not be dumped on the
place it is to oceupy, but sufficiently in advance of the finished pavement, so that in placing it will
be necessary to handle all of the material with shovels. The rock asphalt shall be thoroughly raked
go that all clusters of coarse material and lumps shall be separated, and then rolled with a self-pro-
pelled roller giving compression of not less than 200 pounds per inch of roller width. After rolling,
all low or uneven places which have been developed shall be filled with the mixture and rerolled.

64.11. The first course shall be thoroughly cleaned of all dust, dirt, and foreign matter. The
second course shall then be placed, spread, raked and compacted as specified for the first course. The
thickness of the second course shall not be less than one-half of the first. After the surface has been
satisfactorily rolled and brought to the required cross-section, a thin coat of the limestone asphalt
dust, free from flux shall be spread over the entire surface, the surface shall be again rolled until
the surface is thoroughly compacted, free from undulations and in conformity with the typical cross-
section, and so maintained until acceptance.

64.12. The laving of the second course may follow immediately the laying of the first, or if
preferred and so directed by the Engineer, the laying of the second course may be delayed until a sec-
tion or all of the first course is completed. When the laying of the second course is delayed until
the completion of a section, or all of the first course, the road should be opened to traffic until the
second course 1s laid.

64.13. No traffic shall be allowed on the roadway while the pavement is being laid nor for such
time thercafter, as in the judgment of the Engineer, may be necessary for the proper setting of the
material.

64.14. Method of Measurement. This item shall he measured by the square yard of two-
course pavement complete in place.

.

64.15. Basis of Payment. The yardage of completed and accepted pavement measured as
provided above shall be paid for at the contract unit price bid per square yard for “Two-Course Lime-
stone Rock Asphalt Surface Course,” which price shall be full compensation for furnishing, pulveriz-
ing. hauling, and placing all material, for preparing all material, for all labor, rolling equipment,
tools and incidentals necessary to complete the work.















shall be homogeneous, free from water and shall not foam when heated to 175° C. (347° F.). 0Oil
asphalt for any one contract shall not vary more than 0.020 in specific gravity nor more than 10° C. in
melting point within the test limits above specified.

66.5. O0A-6. Oil Asphalt.

Brsoilinenivity’ 25°728°% O LVPATTT T vois v s vanms aosss 550 & o i o 5 i w wins o JI0K 3868 than 1.020
FLahr DO L . o 2cie s b 2o bt = st s & b 6 8 WU R & BAF 5 S not less than 175° C. (347° T.)
LT R oToroad 3 SRR Bl WP PR DROR Mgy . SRTAEN. & S 40° C. (104° F.) to 60° C. (140° F.)
Penptrationi ot 257 O (27 Bl L0, BUBEC: & wvn o v can v somis 200 'y o vt missiton o siwit 3 wimld m 2isoe s e 3 50 to 60
Liksah UB8™ 10 (825" B.Yy b BOWIS . & aws v w cons o v s v 3 arws siveis w3t ¥ o8 not more than 1.0%
a. Penetration of residue at 25° C. (Y7° F.), 100 g, 5sec. . ...t not less than 30
Total bitumen (soluble in carbon disulphide), not less than 99.5%.
b. Orginie matter Iusoluble. oo o seu s vun s vors s« parss e s vacem s b v o o oy not more than 0.2%

66.9. NA-5. Fluxed Bermudez Asphalt.

Spevific gravity 85°/95% O {B¥E P Tl s « con v von o st suwinth & e 4 s n simes 0 b ranie somvi © A 1.050 to 1.070
Rl PO  ms o man b sums g s 1 ohor & o fros & ey e w H0e s K ¥ S @ not less than 175° C. (347° F.)
MEENG PO, . .o ety 2 008 Boid © 303 0 TR ¥ SE0E 105 500 bEEe b 45° C. (118° F.) to 55° C. (131° F.)
Penetration af 25% G (W12 B), T00 8., B BB oo v vt o mwa v moss s 5 ni & 5005 8 e & 8 801 5 & i @ okt gt 60 to 70
Lioss ab 168 1. ((BR5% BJu b INOMES: rums st i g pebos 5 4 riw o shnswn, sunstimmevbon 8 b st o not more than 3.0%
4. Penetration of residue at 25° C. (¥7° F.), 100 g, 5sec........ovvnnnnnn.. . ...1not less than 30
Total bitumen (soluble in carbon disulphide), not less than 94.5%.
b: Toorganicmatber:insoIuble. . o vuy s oot vsvom v viss o bame b s @ s 4 s m e x B i EEH § 2.0%: to 3.5%

66.10. NA-6. Fluxed Bermudez Asphalt.

Specifie pravity ZE7020% O [TV ATT" B) con v uni o v 4 055 5 oo e 55 5959 § ey 3 K80 o v 3 1.050 to 1.070
Bl aeh PO i s 050 hintie s &k b femfln oI Fom Blne ottt B e not less than 175° C. (347° F.)
BLEITAE PO s i v wowions 3w moia 5 srdus ¥ asgpn & ass, & shs o w0393 8 3 45° (. (113° F.) to 55° C. (131° F.)
Penetration ot 25° 1C. (17° Fu); 100 185 5 HOC, s v s niass smas & o s & darsre s o o pives = s s 50 to 60
T B 183" T (B08° B0 B WU & vor s vebs Lid 5% ik § vt 06008 B30 BT 6 3 @ not more than 3.0%
a. Penetration of residue at 25° C. (Y7° F.), 100 g, 5 sec. ...t not less than 25
Total bitumen (soluble in carbon disulphide), not less than 94.0%.
b TioTganis Ghatter IRSOIMDIE, | 5o s vem 3 1en @ 958 ME0 & V8 5 Gl 6 §HE § WEE 3 S ¥ T 5 2.5% to 4.0%

66.11. Proportioning Materials. The mineral aggregate and bituminous material shall be so
proportioned as to produce a combination mixture conforming to the following composition by weight:

Mineral aggregate retained on the 10-mesh sieve.................... 50 to 70%
Combined fine aggregate and filler all passing 10-mesh sieve .......... 23 to 50%
Bitumen soluble in carbon disulphide.. ... ... ... ... .. ... .. ..., 5to 8%

66.12. The proportions of the materials between these limits shall be as directed by the Engineer,
and shall not be varied without the consent of the Engineer.

66.13. The percentage of bitumen in the finished course shall not vary more than one-half per
cent from the proportion established by the Engineer. All materials, and sources of materials shall be
satisfactory to the Engineer and whenever required by him, samples of the hot mixture may be taken
several times daily, and the mixture, to be acceptable, must invariably conform to all requirements.

66.14. Construction Methods. TFor the verification of weights or proportions and character of
materials and determinations of temperatures secured, the Engineer, or his authorized representative,
shall have access at any time to all parts of the paving plant. Suitable and accurate thermometers,
weighing scales, and other necessary apparatus shall be furnished and kept in order by the Contractor

and installed as directed by the Engineer. x






the work is Tesumed, the material laid shall be cut back so as to produce a slightly beveled edge for the
full thickness of the course. The old material which has been cut away shall be removed from the work
and new mix laid against the fresh cut. If desired, a stout rope may be stretched across the pavement
where the joint is to be.made. When the work is resumed, the material laid shall be cut back to the rope
which will be removed together with the surplus material and the fresh mix laid against the joint thus
formed. Hot smoothing irons may be used for sealing joints, but in such case extreme care shall be exer-
cised to avoid burning the surface.

66.23. Surface Tests. Before the completion of the rolling, the surface shall be tested as fol-
lows, and corrected as necessary by properly adding or removing material, retesting, and rerolling un-
til the finished surface complies with the test requirements.

66.24. The finished pavement shall show no deviation from the general surface in excess of 1/16
inch per foot as measured in the following manner: A 10-foot straightedge shall be placed parallel to the
center line of the roadway so as to bridge any depressions and touch all high spots. Ordinates measured
from the face of the straightedge to the surface of the pavement shall not exceed 1/16 inch for each foot
in distance from the nearer points of contact.

66.25. Such portions of the completed pavement as are defective in finish, compression, density, or
composition, or that do not comply in all respects with the requirements of the specifications, shall be
taken up, removed, and replaced with suitable material, properly laid in accordance with those specifica-
tions, and at the expense of the Contractor.

66.26. Method of Measurement. The yardage to be paid for shall be the number of square
yards of wearing course in place, completed and accepted.

66.27. Basis of Payment. This item shall be paid for by the yardage measured as provided
above at the price bid per square yard for “Coarse Aggregate Bituminous Concrete Pavement” which
price shall be full compensation for quarrying, furnishing all materials, for all heating, mixing, hauling,
placing, rolling and finishing, and for all labor, tools, equipment and incidentals necessary to complete
“the work.






67.7. OA-6. Oil Asphalt.

Spedific gravity R6°/25% O (CT7° /200 Fo); Dot Jefs BHATL. & o o v v v o oo b fomn s K ¥ o0 5 53 5 68 1.020
S EIIROCTIILE L & 0t o T e ki Bl & B et S iy DAl 5 oot 8 not less than 175°C. (847° F.)
MERNE: PO o o st sz « 3wy s sm s shin womn s A & 40° C. (104° F.) to 60° C. (140°.F.)
Penstration at 256 G, (7" Bla); 10024 55886, 5 v s v aivp ¢ 555 © £ & s & e @ o » b & i = Gt s & 50 to 60
ToRRat B8 E (895> i)y S NBTRE. . e v mirtis odoos o \itun 5 i b bsaft o b 5 btss wiss 5 By not more than 1.0%
a. DPenetration of residue at 25° C. (77° F.), 100 g, 58ec. ..., not less than 30
Total bitumen (soluble in carbon disulphide), not less than 99.5%.
b: Organic matter IMSOMUBLE. .\ et soss s vun s v s s & sos S U B ES G § R G not more than 0.2%

67.8. NA-5. Fluxed Bermudez Asphalt.

SpeeificiprEsty B5R /850 0TI RA" B Yo wopy o vcs = dm s ives ¢ g oz s omwma s 5 e & 5 B9 B 1.050 to 1.070
BEER DO ¢ s ¢ ey Lo 5003 58e0s Y00 LB G RTEE § e a e Y LEa T B not less than 175°C. (34%° F.)
AR RES T R oY o A SRS Je B S OIS S SO 45° C. (113° F.) to 55° C. (131° F.)
Penebration: st 252 G, (857 Bk, TOD 2150800k oiues. ssms wsid d sonmss 2 5 sam o 0sem wmwm o4 o 0100 60, to 70
Liozs gt 183° (L (825°% o), D OMIE:« o svw v oo 7o & v 5 st 4 vt 8 5 5 s & e @64 not more than 3.0%
8. Penelrationof vésidie &t 28° G (W% T )i T00 B 51880, «vec v nivis s v 4 Bt 5 B0 s 400 4.4 not less than 30
Total bitumen (soluble in carbon disulphide), not less than 94.5%.
b. Inorganic matter Imsoluble. . .. oviiiniiiniinnnimnsiriaiia s e e e e e 2.0% to 3.5%

67.9. NA-6. Fluxed Bermudez Asphalt.

Specific gravity 85° /25% 10, (T T TE BN o orieiois i e s simis « ssn s emisin siwston o wa 4 Hbir o s toos 1.050 to 1.070

FIAERY OBEE . 2w 5 omsmiand e subians liwans. S, deiin ke v ool @ o O e AR T not less than 175°C. (347° F.)

Penetration: gt 25° G, (07T By D00 B0-D BBEL: o s & wisn 5 5 50 ¢ 40 5 WA 500 D 5.5 gtk slayes 50 to 60

Loss at 163° C. (325° F.), 5 hours....... RS S LI Sl R ST gy not more than 3.0%

a. Penetration of residue at 5° C. (V7° F.), 100 8., 586C. .. ... vvvuinnnnnainannn.. not less than 25
Total bitumen (soluble in carbon disulphide), not less than 94.0%.

b. Inetganic matter T0E0MBIEL o u ¢ vai s vmn & vam s vas & 248 6 Sme F 5 95 R Dees § GPE SR § e 2.5% to 4.0%

67.10. The paving mixture shall consist of a uniform mixture of coarse aggregate, fine aggregate,
mineral filler and bituminous material to be proportioned by weight; the grading of each constituent shall
be such as to produce, when properly proportioned, a mixture conforming to the following limitations for
grading. The exact proportion of each constituent producing the total aggregate within these limits, shall
be as directed by the Engineer. When tested by means of laboratory sieves, the paving mixture shall
meet the following requirements:

Passing §-inch screen and retained on -inch sereen................... 5-10%
Passing }-inch sereen and retained on 10-mesh gieve. .. ............... 15-22%
Total retained on 10-mesh sieve. .. ... ... ... ... ... ... ............ 25-32%
Passing 10-mesh sieve, retained on 40-mesh sieve...................... 7-22%
Passing 40-mesh sieve, retained on 80-mesh sieve..................... 14-34%
Passing 80-mesh sieve, retained on 200-mesh sieve.....................11-85%
Passing 200-mesh sieve,. . ................ IRy TS Y PP TCAE 7-12%
Bitumen soluble in carbon disulphide............................... 7%-11%

67.11. The percentage of bitumen in the finished course shall not vary more than one-half per
cent from the proportion established by the Engineer. All materials, and sources of materials shall be
patisfactory to the Engineer and whenever required by him, samples of the hot mixture may be taken
everal times, daily, and the mixture, to be acceptable, must invariably conform to all requirements.

67.12. Construction Methods. When the bituminous concrete pavement is to be laid on a
concrete base course, or in case of a bridge, on the concrete slab floor, the surface of the slab shall be
finished moderately rough with the coarse aggregate well embedded, but not covered with a coating
mortar, and with the entire surface free from all depressions or other irregularities.
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pressibility. After the pavement has had its initial compression limestone dust or Portland cement as
directed by the Engineer shall be swept thinly over the entire surface. A sufficient number of rollers must
be employed to obtain the maximum compression, and in no case shall less than 96 per cent of the cal-
culated density be obtained. Places which the roller cannot effectively reach shall be compressed with
hot iron tampers.

67.22. Joints. Placing of the surface course shall be as nearly continuous as possible, and the
roller shall pass over the unprotected end of the freshly laid mixture only when the laying of the course
is discontinued for such length of time as to permit the mixture to become chilled. In all such cases
when the work is resumed the material laid shall be cut back so as to produce a slightly beveled edge
for the full thickness of the course. The old material which has been cut away shall be removed from
the work and new mix laid against the fresh cut. If desired, a stout rope may be stretched across the
pavement where the joint is to be made. When the work is resumed, the material laid shall be cut
back to the rope which will be removed together with the surplus material and the fresh mix laid against
the joint thus formed. Hot smoothing irons may be used for sealing joints, but in such case extreme care
shall be exercised to avoid burning the surface.

67.23. Surface Tests. Before the completion of the rolling, the surface shall be tested as fol-
lows, and corrected as necessary by properly adding or removing material, retesting, and rerolling until
the finish surface complies with the test requirements.

67.24. The finished pavement shall show no deviation from the general surface in excess of 1/16
inch per foot as measured in the following manner: A 10-foot straightedge shall be placed parallel to
the center line of the roadway so as to bridge any depressions, and touch all high spots. Ordinates meas-
ured from the face of the straightedge to the surface of the pavement shall not exceed 1/16 inch for each
foot in distance from the nearest point of contact.

67.25. Such portions of the completed pavement as are defective in finish, compression, density,
or composition, or that do not comply in all respects with the requirements of the specifications, shall
be taken up, removed, and replaced with suitable material, properly laid in accordance with these specifi-
cations, and at the expense of the Contractor.

67.26. Method of Measurement. The yardage to be paid for shall be the number of square
yards of wearing course in place, completed and accepted.

67.27. Basis of Payment. This item shall be paid for by the yardage measured as provided
above at the price bid per square yard for “Bituminous Concrete Pavement” (Modified Topeka Type)
which price shall be full compensation for quarrying, furnishing all materials, for all heating, mixing,
hauling, placing, rolling and finishing, and all labor, tools, equipment and incidentals necessary to com-
plete the work.







68.9. O0A-7. Asphalt.

Specific gravity $65° R O VTV Ba) - coo v s v g e i wca s st pimiwn s vin # ses o0 not less than 1.020
BIAEH WO, ai 5 o i 5 5505 50 55 Bowshs & 5 195 6 Rl Y. e B not less than 175° C. (347° F.)
R DRI 05 by b 3 Lt 88 BB ol o B A S R 45° C. (113°F.) to 65° C. (149° F.)
Penetrationzat 267 (G, 00" By, 200 18, Br8OCU v omis » wibre & viwst x sdid v simie s b = wnip 7w 3 BAVES § 503 93 40 to 50
Liosgat 163° B (3207 Fo)y 5 ROUIE « coos « mo o v » s 6 5 500 5 570 v sinls 4 mosts o st 5 a4 not more than 1.0%
a. Penetration of residue at 25° C. (77° F.), 100g,8sec. ............. ... ..., not less than 25
Total bitumen (soluble in carbon disulphide), not less than 99.5%.
b - Ofpania anatter Tsolublan s sus o o o e vt anl s desge Sy = b S Ho b not more than 0.2%

68.10. NA-7. Fluxed Bermudez Asphalt.

Specific:gravity 2577855 WL LUV B sontn tuois brsonn michon o bymis W8 4T0 S0 B 020 § GSIE B 5w 1.055 to 1.075
T PRI o 5 covos i it ki iy Wy S AR & bt & Sk Bk b py S not less than 175° C. (347° F.)
MBIEIRE, DOIIE: soms £ am & ven 8 5o S 5 R 5§81 s s s s o s 45° (. (113° F.) to 53° C. (131° F.)
Penetiation a6 25° ‘€. (07° Fa)s L0055 588805 it 5 s £ 5.6 ¥ 5o s 480 5 iah § #0% & 5 & st & asi & 5 40 to 50
Tiossi st 168% G (325 FL), 8 NOUTS v simos vovins simins sims e = s mmsens o wongs 5 wimsn @ vinss v 30000 not more than 3.0%
.. Peretration: of residue .at 26 C. (01° By L0, Bi8000 o ui o e v somes & vrin i vomn st 2ome not less than 20
Total bitumen (soluble in carbon disulphide), not less than 94.0%.
b. Inorganic matter insoluble................... SR T P e B R R R et 2.5% to 4. 0%
68.11. NA-9. Fluxed Trinidad Asphalt.
Specific gravity 25°/25° C. (Y¥°/77° F.) ... oiieint. i s S B S 9 bR v R e 1.210 to 1.270
Flash PO « s s s ssostun Armts. beombes i B St Sha o BOUH 5. W96 ) 2050 5 S0 2 i not less than 175° C. (347° F.)
M DO v s e e s, oo i) ) sl ol e scmohussare = o 50° C. (122° F.) to 60° C. (140° F.)
Perictration at 85° C. (77 i) 100 @ 5 8BGu. o i s ss 5 s i svmoecs si5500m womis 3 v biasi o wiers # wiain o mimie = 40 to 50
Lioss at 163° 10, (325° By b HOWEG o s sam x cas i wor n a0+ S0000 wiie 3 8 80s sk 3 svai 8 502 not more than 3.0%
a. Penetration of residue at 25° C. (77° F.), 100,586 . .ccuiviiiiiivinenaniens not less than 20
Total bitumen (soluble in carbon disulphide), not less than 65.0%.
b,  Ofganiic: matter THEPINDIE: « wuw o T o sum v cmm 5 s 5 pam & wuss @ $ia e it v e B e o s 8 22.0% to 32.0%

68.12. Proportioning and Grading Binder Mixture. The coarse and fine aggregate shall be
measured separately, by weight, and then mixed with bituminous material in such proportions that the
resulting mixture, when tested by laboratory methods, shall fulfill the following requirements by weight:

Total retained on F-inch SETEEM. . ..v vt vet v iimnsinn e annonis 15 to 65%
Passing % inch retained on 10-mesh sieve.......................... 20 to 50%
Phzeing VOmeli- SIOVEL. o 5 smons woes o o @ wiet & sy Somstds S 5 s o 7 s 15 to 85%
Bitumen (soluble in carbon disulphide)........................... 4to "%

68.12. Proportioning and Grading Wearing Course Mixture. The proportions and grading
of each constituent shall be such as will produce a mixture fulfilling the following requirements by weight
when {ested by laboratory methods:

Sand passing 10-mesh retained on 40-mesh sieve...................... 10-32%
Sand passing 40-mesh retained on 80-mesh sieve...................... 20-48%
Sand passing 80-mesh retained on 200-mesh sieve..................... 16-36%
Filler passing 200MesH S16VE: co v va s vamn v von s win 5 oam 6 wss s s o s s 10-18%
Bitumen (soluble in carbon disulphide)..... T 93-121%

68.14. The item designated as “Filler” within the designated limits includes, in addition to stone
dust or cement, sand passing the 200-mesh sieve not exceeding four and one-half per cent of the entire
mixture and the mineral dust naturally contained on the asphaltic cement.

68.15. The proportions of the material between these limits shall he as directed by the Engineer,
and shall not be varied without the consent of the Engineer.
2















69.11. TFine aggregate shall be well graded from coarse to fine and shall meet the following re-
quirements :

Paasinig the 2000 SOFe or v vam . vios & 6 v 5 i 5 198 5 pa 4 s 5 9es o 95 to 100%
PASSRD BOTeRN BIOTR., . s whern s s T ek o s B v oo e 50 to 80%
Passing 50-megh 816¥E. ¢ cvt v viinonus s vint s cons ven e nv s 5to 30%
Passing 100-tesh $16vei« - cvw cvwm sman v wum s son g smils 1 oon s wim 20 55 o 0to 5%

Weight removed by elutriation test not more than 3 per cent.

When subjected to the color test for organic impurities, the fine aggregate shall not show a color
darker than the standard color.

69.12. Fine aggregate conforming to all requirements except grading and color, and mortar
strength hereinafter specified, may be used provided that concrete made from such material shall meet the
-requirements of the concrete strength test hereinafter specified.

69.13. Cement shall conform to the requirements for Portland cement preseribed in U. 8. Depart-
ment of Agriculture Bulletin 1216.
The cement shall be stored in such a manner as to permit easy access for proper inspection and iden-

tification of each shipment, and in a suitable weather-tight building which will profect the cement from
dampness.

69.14. Water shall be clean, clear, free from oil, acid, alkali or vegetable matter and shall not
be used until the source of supply has been approved. If at any time the water from this source shall
become of unsatisfactory quality or insufficient quantity the Contractor may be required to provide satis-
factory water from some other source. Water of doubtful quality shall be tested in briquets as provided
under “Mortar Strength” of this specification and the test results shall be equal to those made from
water of known satisfactory quality.

69.15. Mortar Strength. When the fine aggregate is mixed with Portland cement in the pro-
portion of 1:3, the tensile or compressive strength ratio compared to Ottawa sand mortar briquettes of
the same proportions and consistency shall be not less than 100 per cent at 7 and 28 days.

69.16. Concrete Strength Test. Concrete materials may be submitted to the following test and
shall be considered to pass the concrete strength test when the following strength requirements are ful-
filled. In no case, however, shall aggregate be used which contains more than three per cent material

removable by the elutriation test, nor shall the coarse aggregate contain more than one and one-half per
cent of clay or dust. -

69.17. The coarse aggregate, fine aggregate, cement and water proposed for use, shall be mixed
in the same proportions and to the same consistency that they are to be used in the work, and tested as
prescribed in U. S. Department of Agriculture Bulletin No. 1216, and at least the followmg compres—
sion strengths shall be obtained :

Proportions 7-day test 28-day test
1 to 5% 2000 3000

69.18. The seven-day requirements may be waived. The exact proportions may be varied with
the approval of the Engineer to obtain the strength desired and the new proportions used in the work,
but the proportions of cement to total aggregate shall not be less than hereinbefore prescribed, only such
proportions shall be used as will produce a workable mixture, and no allowance shall be made the Con-
tractor for altered or additional work or material involved in the reproportioning.

69.19. All sampling of materials shall be as required in U. S. Department of Agriculture Bulletin
No. 1216. Cement shall be packed, shipped, stored and inspected as prescribed in Bulletin 1216. Aggre-
gate shipped in dirty cars or containers, or that becomes mixed with weeds, dirt or foreign material or
that is not uniform, or the component parts of which have become segregated will be rejected. No ag-
\gregate shall be stored or dumped on the roadbed.
















































81.40. In abutment bents where the, ﬁil g allowed to run through, the columns shall have suffi-
cient beam strength to resist the earth pressure back of them disregarding the earth in front.

81.41. Piers may be either mass or double shaft type and may be plain or reinforced. Dimen-
sions of piers shall be proportioned by the forces to be resisted but for double shaft types of piers, the
dimensions of the shafts at the point midway between the base and the cap shall be not less than would
be required by the specifications governing plain concrete columns, in the case of plain piers, and by
the rules governing reinforced columns in the case of reinforced piers. The two shafts shall be rein-
forced by concrete webs not less than 15 inches thick where the total height of the web is less than 20 feet.
Where the height is greater than this, the web shall be at least 18 inches thick. These webs shall in
all cases extend from above high water line to the low water line, and as much lower as the Engineer
deems advisable.

81.42. Pivot piers for swing spans may be either mass or cellular construction. The circumfer-
ential and cell walls of cellular piers shall be not less than two feet in thickness, and shall have double
systems of reinforcement consisting of not less than §-inch square bars spaced not over 15 inches center
to center horizontally and vertically. The foofing s,hall cover the entire base of the pier and be propor-
tioned to distribute the load over the entire area. The top shall be covered with a cap. Suitable pas-
sages for the equalization of water pressure shall be provided through the cell walls and the outside wall.

- 81.43. Protection of Reinforcing. The reinforcing in all concrete below water or against which
earth rests shall be covered with not less than three inches of concrete. Construction joints below water
shall be avoided where possible, and where unavoidable care should be exercised to make them as im-

pervious as possible. In important structures they should be waterproofed by flashing with continuous
sheets of non-corrosive metal. ®

GENERAL TYPE REQUIREMENTS.

81.44. Culverts. TFor culverts requiring an area of waterway of 12 square feet or less; plain
or reinforeed concrete arches or circular culverts, or reinforced concrete boxes.

81.45. For culverts having a waterway of more than 12 square feet, reinforced concrete slabs.

Concrete Bridges .

Span. Type.
O AT 0 T, o g B et e b bl M e oL et B 8 Reinforced concrete slabs.
1 0l T R O SR SOpap ey L LY, S Reinforced concrete T-beams.
Through or deck girders.

Roadways: In general, clear widths of roadways shall be as follows:

For culverts—=24 to 30 ft. clear roadway. J

For bridges—18 to 24 ft. clear roadway.

LOADS.

81.46. General. All parts of the structure shall be proportioned for the maximum stresses pro—
duced by the dead load, temperature, and live loads, with impact allowance added.

81.47. Dead Loads. The dead loads shall comprise the actual weight of all parts of the com-
pleted structure. '

81.48. Live Loads. Live loads shall consist of the following: For the floor and its ‘supports,

a load of 125 pounds per square foot of total floor surface or a typical truck depending upon which gives
the most unfavorable condition of loading.

81.49. The space assumed to be occupied by the truck shall be 24 feet long and 9 feet wide. For
bridges having a width of roadway not exceeding 16 feet, there shall be assumed one fruck, and for
bridges having roadways of more than 16 feet, two trucks.
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81.50. Impact. On all concrete structures wh Te tj;e fill or ballast is less than two feet in .'depth,
an allowance for impact shall be made to the extent of 25 per cent of all live loads stresses.

81.51. Loads to Be Given on Drawings. The dead loads and the assumed hve loads used
for the design of each structure shall be shown on the drawing or stress sheet.

81.52. Distribution of Wheel Loads. On concrete slabs and slab culverts under shallow fills
(less than 3 feet), wheel loads shall be considered as concentrated in the direction of the span. A right
angles to the direction of the span, they shall be considered as uniformly distributed over a width of slab
equal to 0.5 of the span plus 2.5 feet. When these widths of slab for two wheels similarly placed on
parallel elements of the slab overlap, both wheels shall be considered as uniformly distributed over a
width of slab equal to 0.5 of the span plus 2.5 feet plus one-half of the distance center to center of wheels.

But in no case shall the design live load per foot of slab be less than the full specified live load that.

can come upon the slab divided by the total width of the slab.

81.53. The edges of slab bridges shall be strengthened by curbs cast monolithically with the slab,
or by other means, so proportioned that the outermost 3’ 0” of slab including the curb will be capable
of supporting three-quarters of any concentrated load that can come near the edge.

81.54. At the ends where cut by expansion joints, floor slabs shall be supported by diafragms,
resting on the abutments, or by beams so proportioned that the beam, including the depth of slab, will
support the maximum concentration that can come on it. Diafragms, girders and beams shall be cast
monolithically with the slab.

81.55. Culvert Under Fills. Where the depth of cover (fills and pavement) is 8’0" or over,
concentrated loads shall be considered as uniformly distributed over a square, the sides of which are
equal to one and three-fourths times the depth of cover. When such areas from several concentrations
overlap, the total load shall be considered as uniformly distributed over the area defined by the outside
limits of the individual areas, but the total width of distribution must not exceed the total width of the
slab. When the depth of cover exceeds 10 feet, the live load may be disregarded.

81.56. Modulus of Elasticity. The modulus of elasticity of steel shall be taken as 30,000,000
pounds per square inch, and of concrete as 2,000,000 pounds per square inch.

81.57. .Co-efficient of Expansion. The co-efficient of expansion of concrete, plain or reinforced,
shall be taken as 0.000006.

81.58. TUnit stresses.
{Unless otherwise noted all unit stresses are given in pounds per square inch.)

Concrete.
Direct Compression.
Columns reinforced with longitudinal bars and separate lateral ties...... 600-15L/D
But:nol $0-emeenlicc: « cou s i obie doma s s s e ol tminis memis susen s § SRR UbS § ERR & 4 450

Where L = unsupported length of column
D = least dismeter of column (steel core)

Piers and pedestals. ... ..c.veiniinmnns ciiiiar it i 450
Compression Due to Bending.

Benrag amid SIEBE: s o sus »mias & viewe 5 50 5 5 5 ook 55w WALIE 4 METH & ssiie 8 Wisles s (oS e s 650

METEIOM e s 2 it ol s el mls S0 0 6 FN BHR Bl SI7s & SIS & S o8 Soaiitoy, B2 5 Zero
Shear (Diagonal Tens:on) :

Beams without shear reinforcementy longitudinal bars not anchored............. 40

Longitudinal bars anchored. /.. .........copnmiiiiiiiiviiiiin.. Vs ssatany) avgancd, 3 60

Beams with shear reinforcement.............. ...l 120

Pnehing SRR g s « oo stamss mbassy seosd i o sovis dimt 8 ot srae B biesd i samed S i BA7HEE 120



Reinforcement.
(’ X Tension. 3
- Boamme and BIAIE. .. ¢ siss 5 ou v vos o @ 5 sieis & swanens oy e wr s n e s §FRA G 16,000
COTOPTEBRION. 1o v v o wonn nsond § H35 4 S5 5 slgn 3 808 15 times stress in surrounding concrete
Bond.
Bars ot anchored. . . ..ot e 80
Bars adequately anchored by hooks or otherwise ..................ocoon o ¢ s 100

(Note: The above allowable unit stress values for concrete and. for bond on reinforcement are
based on an ultimate compressive strength value of concrete of 2200 pounds per square inch at the age
of 28 days.)

81.59. The method of design calculations for concrete and reinforced concrete shall, unless other-
wise provided, be the same as outlined in the report of the joint committee of the American Society
of Civil Engineers.

81.60. Method of Measurement. The quantities of the various items which constitute the
completed and accepted structure will be measured for payment according to the plans and specifications
for the several items. Only accepted work will be included and the dimensions used will be those shown
on the plans, or ordered in writing. '

81.61. Basis of Payment. The measured quantities, as provided above, will be paid for at the

- contract unit prices bid for the several pay items, which prices shall be full compensation for furnishing,

hauling, and placing all materials, including materials and installation of roadway drains and expansion

joints as specified on plans, and for all labor, equipment, tools, and necessary incidentals. Such pay-

ment shall constitute full payment for the completed structure ready for use, and no additional allow-
ance will be made for cofferdam construction, form lumber, or other erection expenses.
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82.37. Surfaces of cast pedestals and shoes which are to come in contact with metal surfaces
shall be planed and those which are to take bearing upon the magonry shall be rough finished.

82.38. In planing the surfaces of expansion bearings, the cut of the tool shall be in the direction
of expansion.

82.39. Surfaces of bronze bearing plates intended for sliding contact, shall be carefully milled
and polish-finished. i

82.40. Abutting Joints. Abutting ends of compression members shall, after being riveted, be
accurately faced to secure an even bearing when assembled in the structure.

82.41. Ends of tension members at splices shall be rough finished to sécure close and neat but not
contact-fitting joints.

82.42. End Connection Angles. End connection angles of floor beams and stringers shall be
flush with each other and accurately set as to position and length of member. In general, end connec-
tion angles shall not be finished unless required by the terms of the contract. However, faulty assembling

and riveting may be cause for requiring them to be milled, in which case their thickness shall be reduced

not to exceed 1/16 inch nor shall their rivet-bearing value be reduced below design requirements.

82.43. Built Members. The several pieces forming one built member shall be straight and
close fitting. Such members shall be true to detailed dimensions and free from twists, bends, open
joints, or other defects resulting from faulty fabrication and workmanship. ‘

82.44. Lacing Bars. The ends of lacing bars shall be neatly rounded unless otherwise indicated.

82.45. Web Plates. Web plates of girders. having no cover plates may be detailed with the top
edge of the web flush with the backs of the flange angles. Any portion of the plate projecting beyond the
angles shall be chipped flush with the backs of the angles. Web plates of girders having cover plates may
be one-half inch less in width than the distance back to back of flange angles.

82.46. When web plates are spliced not more than 2-inch clearance between ends of plates will
be allowed.

82.47. Web Stiffeners. End stiffener angles of girders and stiffener angles intended as. sup-
ports for concentrated loads shall be milled or ground to secure a uniform even bearing against the flange
angles. Intermediate stiffener angles shall fit sufficiently tight to exclude water after being painted.

82.48. Web Splices and Fillers. Web splice plates and fillers under stiffeners shall fit within
one-eighth inch at each end. B

82.49. Eye-Bars. Ejye-bars shall be straight and true to size, and shall be free from twists, folds
in the neck or head, or any other defect affecting their service strength. Heads shall be made by up-
setting, rolling or forging. Welds in the body portions or in the heads of bars will not-be permitted.
The form of the heads may be determined by the dies in use at the works where the eye-bars are to be
made, if satisfactory to the Engineer. The thickness of head and neck shall not overrun more than
one-sixteenth inch.

82.50. Boring. Before boring, each eye-bar shall be propérly annealed and carefully straight-
ened. Pin-holes shall be located on the center line of the bar and in the centers of the heads. The holes
in the ends of the bars shall be bored simultaneously and shall be so accurately located that when the
bars of the same truss panels are placed in a pile, the pins may be completely inserted in the pin-holes
without driving. All eye-bars intended for the same location in the trusses shall be interchangeable.
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82.51. Annealing. All eye-bars shall be annealed by heating uniformly to the proper tempera-
ture followed by slow and uniform cooling in the furnace. The temperature of the bars shall be under
full control at all stages.

82.52. Forged pins and other steel parts requiring their full strength which have been partially
heated shall be subsequently annealed. Slight bends in pieces of secondary importance may be made
without heating the metal. Crimped web stiffeners need not be annealed.

82.53. Pins and Rollers. Pins and rollers shall be accurately turned to detailed dimensions
and shall be smooth, straight and free from flaws. The final surface shall be produced by a finishing cut.

82.54. TForged Pins. Pins having a diameter greater than six inches shall be forged and annealed.

82.55. Border Pins. Pins larger than 8 inches in diameter shall have a hole not less than 2
inches in diameter bored longitudinally through their centers. Pins showing defective interior condi-
tions shall be rejected.

82.56. Boring Pin Holes. Pin holes shall be bored true to detailed dimensions, smooth, and
straight; at right angles with the axis of the member and parallel with each other unless otherwise re-
quired. A finishing cut shall always be made.

82.57. The length outside to outside of holes in tension members and inside to inside of holes
in compression members shall not vary from detailed dimensions more than 1/32 inch. Boring of holes
in built up members shall be done after the riveting is completed.

82.58. Pin Clearances. The difference in diameter between the pin and the pin hole shall be
not more than 1/32 inch.

82.59. Welds. Welding of steel shall not be permitted except to remedy minor defects, and then
only with the approval of the Engineer.

82.60. Screw Threads. Screw threads shall make close fits in the nuts and shall be U. 8. Stan-
dard accept that for diameters greater than 14 inches, they shall be made with six threads to the inch.

82.61. Pilot and Driving Nuts. Two pilot nuts and two driving nuts shall be furnished for
each size of pin, unless otherwise specified.

MILL AND SHOP INSPECTION.

82.62. Notice of Rolling and Fabrication. The Contractor shall give ample notice to the En-
gineer of the beginning of work at the mill and shop, so that inspection may be provided. No ma-
terial shall be rolled or fabricated before the Engineer has been notified where the orders have been
placed.

82.63. Facilities for Inspection. The Contractor shall furnish all facilities for the inspection
of material and workmanship in the mill and shop and inspectors shall be allowed free access to the
necessary parts of the premises.

82.64. Inspector’s Authority. The Inspector shall have the power to reject materials or work-
manship which do not fulfill the requirements of these specifications; but in cases of dispute the Con-
tractor may appeal to the Engineer, whose decision shall be final.

82.65. Inspection at the mill and shop is intended as a means of facilitating the work and avoid-
ing errors, and it is expressly understood that it will not relieve the Contractor from any responsibility
in regard to imperfect material or workmanship and the necessity for replacing same.
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82.66. Mill Orders and Shipping Statements. The Contractor shall furnish the Engineer
with as many copies of mill orders and shipping statements as the Engineer mdy direct. The weights
of the individual members shall be shown.

82.67. Cost of Testing. TUnless otherwise provided, the Contractor shall furnish, without
charge, test specimens as specified herein, and all labor, testing machines and tools necessary to prepare
the specimens and to make the full-sized tests.

82.68. Rejections. The acceptance of any material or finished members by the inspector shall
not be a bar to their subsequent rejection, if found defective. Rejected material and workmanship
shall be replaced promptly or made good by the Contractor.

82.69. Marking and Shipping. Members weighing more than three tons shall have the weight
marked thereon. Bolts and rivets of one length and diameter and loose nuts or washers of each size,
shall be packed separately. Pins, small parts, and small packages of bolts, rivets, washers, and nuts shall
be shipped in boxes, crates, kegs, or barrels, but the gross weight of any package shall not exceed 300
pounds. A list and description of the contained material shall be plainly marked on the outside of each
shipping container. '

82.70. The weight of all tools and erection material shall be kept separate.

82,71. Anchor-bolts, washers, and other anchorage or grillage materials, shall be shipped to suit
the requirements of the masonry construction.

82.72. Loading and Unloading. The loading, transportation, unloading, and piling of struc-
tural material shall be so conducted that the metal will be kept clean and free from injury by rough
handling.

ERECTION.

82.73. Field Inspection. All work of erection shall be subject to the inspection of the En-
gineer who shall be given all facilities required for a thorough inspection of workmanship.

82.74. Material and workmanship not previously inspected will he inspected after its delivery to
the site of the work.

82.75. Storage. All material shall be stored in such manner as to prevent deterioration by rust
or loss of minor parts. No material shall be piled so as to rest upon the rgound or in water, but
must be placed on suitable skids or platforms.

82.76. Preparation of Bearing Area. Column bases, truss and girder pedestals and shoes shall
have a full and uniform bearing upon the sub-structure masonry. Masonry bearing plates shall not be
placed upon the bridge seat areas of piers or abutments which are improperly formed or irregular.

82.77. The shoes and pedestals of truss and girder spans, the bases of columns, and the center and
end bearings of swing spans shall be rigidly and permanently located to correct alignments and eleva-
tions. Unless otherwise provided, they shall be placed on a layer of canvas and red lead applied as
follows:

82.78. Thoroughly swab the top surface of the bridge seat bearing area with red lead paint and
place upon it three layers of 12-0z. to 14-oz. duck, each layer being thoroughly swabbed on its fop sur-
face with red lead paint. Place the superstructure shoes or pedestals in position while the paint is
plastic.

82.79. Handling Members. The field assembling of the component parts of a structure shall
involve the use of methods and appliances not likely to produce injury by twisting, bending, or other-
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wise deforming the metal. No member slightly bent or twisted shall be put in place until its defects
are corrected, and members seriously damaged in handling shall be rejected.

82.86. Alignment. Before beginning the field riveting, the structure shall be adjusted to correct
grade and alignment and the elevation of panel points (ends of floorbeams) properly regulated. For
truss spans a slight excess camber will be permitted while the bottom chords ate being riveted, but the
correct camber and relative elevations of panel points shall be secured before riveting the top chord
joints, top lateral system and sway bracing.

82.81. Straightening Bent Materials. The straightening of bent edges of plates, angles and
other shapes shall be done by methods not likely to produce fracture or other injury. The metal shall
not be heated unless permitted by the Engineer, in which case the heating shall not be to a higher tem-
perature than that producing a dark cherry red color. After heating, the metal shall be cooled as slowly
as possible.

82.82. TFollowing the completion of the straightening of a bend or buckle, the surface of the metal
shall be carefully inspected for evidence of incipient or other {ractures.

82.83. Assembling and Riveting. All field connections and splices shall be securely drift pinned
and bolted before riveting. Important connections in trusses, girders, floor system, etc., shall have at
least 50 per cent of the holes filled. An ample number of drift pins shall be used to prevent slipping
at joints and splices.

82.84. The results obtained in the field assembling and riveting of the members of a structure
shall conform to the requirements for shop assembling and riveting. Field driven rivets shall be in-
spected and accepted before being painted.

82.85. Tield riveting shall be done before the falsework is removed unless special permission to
the contrary is given by the Engineer. .

82.86. Railings shall not be riveted until the falsework has been removed.

82.87. Adjustment of Pin Nuts. All nuts on pins shall be thoroughly tightened and the
pins so located in the holes that the members shall take full and even bearing upon them.

82.88. Setting Anchor Bolts. Anchor bolt holes shall be drilled in correct locations perpen-
dicularly to the plane of the bridge seat, and the anchor bolts shall be set in Portland cement mortar

therein, The mortar shall consist of one part cement to one part clean, fine-grained sand mixed suffi-
ciently wet to flow freely.

82.89. Anchor bolts shall first be dropped into dry holes to assure their proper fit after setting.
They shall then be set as follows: Fill the hole about two-thirds full of mortar and by a uniform, even
pressure or by light blows with a hammer (flogging and ramming will not be permitted), force the bolt
down until the mortar rises to the top of the hole and the anchor bolt nut rests firmly against the metal
shoe or pedestal. Remove all excess mortar which may have flushed out of the hole to permit proper field
painting of the metal surfaces. o

82.90. The location of the anchor bolts in relation to the slotted holes in expansion shoes shall

be varied with the prevailing temperature. The nuts on anchor bolts at the expansion end of spans shall
permit the free movement of the span.

82.91. The holes may be drilled in accordance with the provisions of the above mentioned article
or, if in concrete masonry may be formed by the insertion in the fresh concrete of oiled wooden plugs
or metal pipe sleeves which are subsequently withdrawn after the concrete has partially set. When the

holes are formed by the latter method, they shall-be not less than four inches in diameter to allow for
horizontal adjustment of the bolts.
7
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82.92. In lieu of the above methods of placing, anchor bolts in concrete masonry may be set to
exact location in the concrete when it is placed. In this case great care shall be exercised to insure the
proper setting of the bolts and any inaccuracies which will be detrimental to the structure shall be cor-
rected by suitable means.

82.93. Setting Bed Plates. Bed plates preferably shall be set on a layer of canvas and red lead
as specified in these specifications, When bed plates are set in Portland cement mortar, no super-
structure or other load shall be placed thereon until this mortar has been allowed to set for a period of
at least ninety-six hours.

82.94. Placing Superstructure. No supers tructure load shall be placed upon finished piers or
abutments until the Bngineer divects. In general a minimum time of twenty-one days shall be allowed
for the hardening of the concrete before any superstructure load is placed thereon.

82.95.  Tubular Steel Piers. The general requirements governing the depths of foundations as
above set forth shall govern in the case of tubular steel piers except that steel tubes resting upon gravel foun-
dation without piling shall in no case be carried to a depth less than 8 feet below the permanent bed of
the stream and to such additional depth as may be necessary to eliminate all danger of undermining.

82.96. Tubular piers shall, in general, be sunk by the open dredging process, or by means of com-
pressed air. The cross-sectional area of each tube shall be sufficient to provide the requisite bearing area
and to provide spacing room for the requisite number of piles, in case piles are used. After the tubes are
sunk to the desired elevation, the bottom shall be sealed by means of concrete deposited under water. Aft-
er the seal has set sufficiently to permit the tubes shall be unwatered and the balance of the concrete de-
posited in the dry. If the seal is to act in flexure aginst the hydrostatic head, the tubes must be weighed
sufficiently to develop the necessary downward reaction and sufficient shear anchorage provided around the
interior circumference of the tube to transfer this weight into the seal concrete.

82.97. Metal tubes shall be painted two coats of an approved structural paint before being sunk,
and the exposed portions shall be given an additional coat after erection.

82.93. Piles used in connection with tubular. steel piers shall be driven after tubes are sunk unless

otherwise permitted by the Engineer. When driven after the tubes are in place, the piles may be driven

by means of a follower, provided that one pile out of every group of ten or one for every tube, shall be a
long pile driven without a follower, such pile to be used as a test pile to determine the necessary length
for the rest of the group. After the long pile is driven to the required penetration as determined by the
bearing power formula, it shall be cut off to the required elevation.

82.99. If desired (and under written permission from the Engineer), tubular steel piers may be
sunk in large holes which previously have been dredged for the purpose. In this case, piles may be
driven in the dredged hole before the tubes are placed, cut off to the desired elevation, bound in cluster
form if desired, and the tubes placed over them. If this procedure is followed, the excavated hole
around the piers shall be carefully back filled.

82.100. Filling material for tubular piers shall be either Class “A” or Class “B” concrete as
specified, except the bottom seal which shall be as specified for concrete deposited under water.

PAINTING—MATERIALS AND COMPOSITION.

82.101. a. Paints shall consist of pigments of the required fineness and composition, ground to
the desired consistency in raw or boiled linseed oil, to which shall be added additional oil, and a thinner,
or drier, or both. All pigments, oils, thinners, and driers used shall be of the best quality, free from
adulterants of any kind, and shall comply with the requirements given below for these materials.

82.102. b. All paint paste shall consist of the specified pigment or pigments ground in linseed
oil to the required consistency. The paste must be'so prepared that it is uniform in composition and
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82.112. Ready Mixed Paint. The ready mixed paint shall be prepared from the paste in
the manner specified above.

82.113. h. Pure Zinc Oxide Paint. Dry Pigment. The dry pigment shall consist of pure
oxide of zine which shall contain not less than ninety-eight (98) per cent of zinc oxide, nor more than
two-tenths (0.2) per cent of sulphur or two (2) per cent of total impurities including moisture. The pig-
ment shall be so ground that it will all pass a 200-mesh sieve.

82.114. Paste. The paste shall be the dry pigment ground in oil as above specified. It shall
consist of :

Percentages
Minimum.  Maximum.
RAGINENY oo mis & v s qosms s = 565 5 D505 8 WA 2 0EM S50 & BES 8 5d 82 86
LHTREO ' 3 mois frms 785 Soai 5 Gl Pk 5 St B st o md 5 Tl 14 18
Coarse particles and “skins” (total residue left on a 200-mesh
steve, based: or PIEMEIEY . . oo s wsmsan 5 s o o ¥ s © s 0.5
Moisture and other volatile matter. . ....................... 0.5

82.115. Ready Mixed Paint. The ready mixed paint shall be prepared from the paste in the
manner specifled above, in accordance with tentative specifications of A. S. T. M. 79-218.

82.116. i. Red Lead. Dry Pigment. The dry pigment shall consist entirely of the oxides of
lead which shall conform to the requirements of A. S. T. M. Specifications D-83-21T 95% grade.

82.117. Paste. The paste shall be the pigment ground in oil as above specified. It shall con-
sist of :

Percentages
Minimum. Maximum.
25 1E07 B NI e SRS PIR. ¥ 3 W SN G (o - S RPN SR 92 95 or more
IIRECRAL0N rrerdans setormaiha e e Syt A Ve s B g o 6 ' 8
Moisture and other volatile matter......................... 0.5
Coarse particles and “skins” (total residue left on a 200-mesh
() R WORC SIS TRNLL Wl PRI A o LR - RERT 5 ReNl VT 0.5

82.118. Ready Mixed Paint. The ready mixed paint shall be prepared from the paste in the
manner specified above. :

82.119. The resulting paint, when mixed in the proportions given below and brushed on a smooth
vertical metal surface, shall dry hard and elastic without running, streaking or sagging.

82,120. For Shop Coat.

Read lend Puste e« e swmn v s ¢ o s @i v s EE © B s 20 pounds

R Diiigaed: 01l suu s ons 90w 5% 00w 2550 & a0 5 5im 3 3 vad £ahy 4o 4} pints (0.43 1b.)
R T e it e T, Bt e B el o s bl b Bl ? gills ( 7.3 o0z.)
BT QI GTEY e st oy st o g o st doeny Soaegn st M e & e s 2 gills (12.0 0z.)

82.121. The formula given above will produce one gallon of paint and should weigh twenty-five
pounds (25 lbs.) and ten ounces, \

82.122. j. Leaded Zinc Oxide. Dry Pigment. The dry pigment shall be a pure zinc oxide
and a normal or hasic lead sulphate. The pigment shall be so ground that it will all pass a 200-mesh
sieve and the zinc oxide shall not contain more than one (1) per cent of soluble salts nor more than
one and five-tenths (1.5) per cent of total impurities including moisture.

82.123. This type of paint shall be divided into two brands: “High Leaded” and “Low Leaded.”
The high leaded paint shall contain not less than sixty (60) per cent of zinc oxide and the low leaded
10 '






82.131. Ready Mixed Paint. The ready mixed paint shall be prepared from the paste in the
manner above.

82.132. The resulting paint when mixed in the proportions given below, and brushed on a smooth
vertical metal surface shall dry hard and elastic without running, streaking, or sagging. It shall con-
sist of :- :

Percentages
Minimum. Maximum.
RIETRETH s Al s R Sy s (nay Snate St e o s B 30 35
Boiled AINSEE | G110 s it mmis s sndim 2 bt o ibcle Suens unedh aisvs 65 70
TIPIBI vve covennulisnne o pps & mm s mdn s v 2shems o seasalaas’ Shos sossis s gt s 5 6
Turpentine and volatile matter. ................ ... ... ..... 3 6

82.133. All paints or paint materials shall be shipped in strong, substantial containers, plainly
marked with the name, color, and weight of paint content, and name and address of the manufacturer.

82.134. n. Manufacturer’s Guarantee. The manufacturer of each brand of paint submitted
for acceptance under these specifications shall file with the Commission a certificate of analysis and
manufacturer’s guarantee, setting forth the trade name or brand of paint to be furnished together with a
facsimile copy thercof and a typical analysis showing the percentage of each of the chemical elements in
the pigment vehicle. The manufacturers shall provide that all paint furnished under these specifica-
tions shall conform to the certified analysis as filed and to the statement of the various percentages of the
ingredients on the receptacle or container. The manufacturer’s guarantee shall be of the form furnished
by the purchaser, and shall be sworn to by a person having légal authority to bind the company by his
acts.

82.135. o. Sampling and Testing. Sampies when required for testing purposes shall not be
less than one (1) quart in amount. The paint shall be thoroughly stirred before selecting the sample.

82.136. In testing paint used under these specifications, the following:

1. Per Cent of Water in Paint Vehicle. Determination of water with amyl reagent.

2. Raw Linseed Oil. Methods of testing preseribed in A. S. T. M. Standard Specification for
Purity of Raw Linseed Qil from North American Seed D1-15, and for South American Seed A. 8. T.
M. D-77-21T D78-21T.

3. Boiled Linseed Oil. Methods of testing prescribed in A. 8. T. M. Standard Specification for
Purity of Boiled Linseed Oil from North American Seed D-11-15, and for South American Seed A. S.
T. AL D-77-21T D7%8-21T.

4. Determination of Volatile Qils in Vehicle. Bureau of Standards Misc. Pub. No. 15, p. 40.

5. Paint Vehicle. Methods in Bureau of Standards, Circ. No. 89.

6. Red Lead. A. S. T. M. Standard Methods Routine Analysis Dry Lead D-49-18.

7. White Lead. A. S. T. M. Standard Methods Routine Analysis of White Pigments D34-1%.

8. Sublimed Blue Lead. Shall be made in accordance with method of analysis of paint materials,

sub-committee viii A. 8. T. M., Vol. 22, part 1, and subsequent revisions thereto adopted by the society.
9. Zine Oxide. A.S. T M. Standard Method of Routine Analysis of White Pigments D34-17.
10. Graphite Pigment. Methods of tests prescribed in Bulletin 1216 (U. 8. Department of Agr.)

82.187. p. No sieve is to be used in the determination of the fineness of the pigments for these
paints which on examination under a 150 magnification lens in a microscope shows any irregularity of
wire spacings in the mesh or shows any neticeable amount of wear on the sides of the wires.

82.138. Standard 325-Mesh Sieve. The 325-mesh sieve referred to in this specification is a
woven rectangular mesh, wire sieve having not less than 322 nor more than 327 meshes per linear inch in
either direetion. The nominal size of opening shall be .0017 inches square and the size of wire shall

be .0014 inches diameter,
1%












82.174. The Contractor alone shall be responsible for the correctness of the drawing, although
the drawing may have been approved by the Engineer.

82 175. Prints for the State Highway Department. After drawings have been approved, the
Contractor shall furnish the State Highway Department, without cost, five complete sets of pllnts and
four sets of all shipping bills.

82.176. Name Plates. When specified one or more cast iron name plates of an approved de-
sign, giving the date of construction, the names of the State Highway Engineer, State Bridge En-
gineer, Consulting Bridge Engineer, County Engineer, County Commissioners Court, and the Contractor
for the superstructure, shall be securely holted to the superstructure at the point or points specified.

82.177. Width of Roadway and Sidewalk. The width of roadway shall be the clear width
measured at right angles to the longitudinal center line of the bridge between the tops of curbs or
guard timbers, if these exist; otherwise, it shall be the clear width inside to inside of the handrails or
other fence-like protections paralleling the sides of the structure.

82.178. TUpon structures having a sidewalk, the clear width of sidewalk shall be measured at
right angles to the curb or guard timber and from the face thereof to the extreme inside portion of the
handrail. For structures having trusses, girders, or parapet walls adjacent to.the curbs, the width of
sidewalk shall be measured from their extreme outside portions to the inside of the handrail.

82.179. Curbs. The width of curbs shall be not less than 6 inches and preferably shall be not
less than 9 inches. Their heights shall be not less than 9 inches.

82.180. Clearances. The clearance width shall be the clear width available, and the clearance
height shall be the clear height available for the passage of vehicular traffic as shown on the clearance
diagrams.

82.181. Unless otherwise provided, the several parts of the structure shall be constructed to se-
cure the following limiting dimensions or clearances for traffic.

82.182. Bridges constructed for the use of one way highway traffic shall have a roadway clear-
ance not less than that shown in the diagram, Figure 1. The roadway clearance for the use of two-way
traffic shall be not less than that shown in Figure 2. The roadway width shall be increased at least 9
feet for each additional line of traffic.

82.183. Bridges constructed for the combined use of highway and electric railway traffic shall
have readway clearances not less than those shown in Figures 3 and 4.

82.184. In all cases involving curved tracks, the lateral clearances shall he increased an amount
corresponding to that required to maintain the standard clearances. When the outer rail is super-ele-
vated. the clearances shall be correspondingly increased.

8§2.185. Spacing of Trusses and Girders. Main trusses and girders shall be spaced a suffi-
cient distance apart center to center to be secure against overturning by the assumed lateral and other
forces.

82.186. Types of Bridges. The type of bridge to be used for various span lengths may be as
follows: .

Rolled beams up to 40 feet.

Plate girders from 30 to 100 feet.

Low riveted trusses from 45 to 100 feet.

Riveted trusses from 90 to 150 feet.

Riveted or pin-connected trusses above 150 feet.
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L = Loaded length in feet producing the maximum static stress in the member considered.
W — The width of roadway for bridges with two main girders or trusses; or the distance center to
center of girders or trusses for bridges with more than two main girders or trusses.
For electric railway loads:
L 4 900
. ey
12 L+ 1200

82.204. For Highway Loads.
When “W?” is equal to or less than 18 feet.
L+ 250

l==
10 L 4 250
When “W” is greater than 18 feet,
36 (L + 250)

= %
W 4+ 18" (10L + 500)

82.205. Tor highway loads, the maximum value of “I,” as given by the above formulas, shall not
exceed 0.30. The impact allowance for intermediate floor beams and stringers shall be 0.30.

82.205a. Wind Load. The force due to wind and lateral vibrations shall be taken as horizontal
and shall be treated as a uniformly moving load acting only on the lateral and sway bracing. This lat-
eral force shall be taken at 30 pounds per square foot on one and one-half times the side area of all
trusses or girders plus the area of the railings and the vertical projection of the floor. In the case of
truss spans it shall be considered as divided between the loaded and the unloaded chords in the proportion
of two-thirds to the former and one-third to the latter. In addition to the foregoing, a moving load of

150 pounds per linear foot shall be considered as acting in the plane of the bridge floor on highway

bridges and 300 pounds per linear foot upon bridges for combined highway and electric railway serv-
jce. However, in the case of structures having a reinforced concrete floor slab engaging the flanges of
the steel floor members this additional loaded chord load need not be considered.

82.206. c¢. Distribution of Truck Wheel Loads to Stringers and Floorbeams. In calcu-
lating end shears and end reactions of stringers and floorbeams, no lateral or longitudinal distribution
of wheel loads shall be assumed.

' 82.207. Bending Moments. In determining bending moments in stringers, each wheel load
shall be assumed as concentrated at a point. When the floor system is designed for one truck, each interior
stringer shall be proportioned to support that part of one rear wheel load, or those parts of one front
wheel load and one rear wheel load, represented by a fraction whose numerator is the stringer spacing in
feet and whose denominator is:

4’0" for plank floors.

5'-0” for strip floors 4 inches or more in thickness and for wood blocks on a 4" plank sub-floor.

6'-0" for reinforced concrete floors. '

82.208. When the floor system is designed for two trucks, each interior stringer shall be propor-
tioned to support that part of one rear wheel load, or those parts of one front wheel load and one rear

- wheel load, represented by a fraction whose numeérator is the stringer spacing in feet and whose denomi-

nator is:
3'-6" for plank floors.
4'-0” for strip floors 4 inches or more in thickness and for wood blocks on 4” plank sub-floor.
4'-6” for reinforced concrete floors.

82.209. The live load supported by the outside stringers shall be the reaction of the truck
wheels in the most unfavorable position, assuming the flooring to act as a simple beam, but this live
Joad shall in no case be less than would be required for interior stringers under the above requirements.
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82.210. The above distribution rules govern only when the stringer spacing is not greater than
the denominator which applies to the particular case under consideration. When the siringer spacing
is greater than this distance, the stringer loads shall be determined by the reactions of the truck wheels

_placed in the most unfavorable position, assuming the flooring between stringers to act as simple beams.

82.211. The combined load capacity of the stringers in a panel shall be not less than the fotal
live and dead load in the panel.

82.212. Bending Moments in Floorbeams. In determining bending moments in floorbeams,
each wheel load shall be assumed as concentrated at a point.

82.213. When stringers are omitted and the floor is supported directly on the floorbeams, the
latter shall be proportioned to carry that fraction of one axle load, when the floor system is designed
for one truck, or of two axle loads, when the floor system is designed for two trucks, whose numerator
is the floorbeam spacing in feet and whose denominator is: -

4'-0” for plank floors.

5'-0” for strip floors 4 inches or more in thickness and for wood blocks on 4” plank subfloor.

6-0” for reinforced concrete floors.

82.214. When the spacing of floorbeams exceeds the denominator given but is less than the axle
spacing (14/-0”) each beam shall be proportioned to carry the full axle load or loads.

82.215. When the floorbeam spacing exceeds the spacing of axles the load supported on each floor-
beam shall be the maximum reaction due to the axle loads, assuming the flooring between floorbearas to
act as a simple beam.

82.916. d. Unit Stresses—Steel Structures. Unless otherwise provided, the several parts of
a structure shall be so proportioned that the unit stresses will not exceed the following, except as pro-
vided for structural steel design, under combined stresses, secondary stresses and allowances for over-
load. Unless otherwise noted, all unit stresses are given in pounds per square inch.

82.217. Structural Grade and Rivet Steel—Tensions.

Axial tension, structural members, net section. ... ..... ... 16,000
Rivets in tension, where permitted................. ... 50% of single shear values
Bolts, area af soot of thtead o o i o T L& Lvals » woop mon M AIHE o Hat apd e 10,000

82.218. Structural Grade and Rivet Steel —Compression. .

Axial compression, gross Section. . ... ... ...l 15000-50 1/r
~ but not to exceed 13500

1 = length of member, in inches

r — least radius of gyration, in inches.

82.219. Structural Grade and Rivet Steel—Bending on Extreme Fiber.
Rolled shapes, built sections and girders, net SEOETON. . e o i s SR e et 16,000
T R e L R e O TR sy e e A ) 24,000

82.220. Structural Grade and Rivet Steel—Shear.

Girder:-webs, gr0ss SeCHOLL. ... . .o v 5 ciiman s o i & Don iy Ui e e e e 10,000
Pins and Shop ATIVED TEVEES. .. ... ..o oneonneeennoeae e 12,000
Power driven field rivets and turned bolts ........ ... ... ... ~. 10,000,
Hand driven rivets and unfinished bolts ... .oiviiiiiiiiiieniiinne 7,500
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82.921. Structural Grade and Rivet Steel —Bearings.

Pins, steel parts in contact and shop driven TIvets. ... .. oceveiiiii s 24,000
Power driven field rivets and turned bolts . ........covvernrmmmrer 20,000
Hand driven rivets and unfinished bolts..........coovoerremrmrerrrieres 15,000
Txpansion rollers, pound per linear Lerel: L T e R .. 600d -

Where d = diameter of roller in inches.

82.222. Structural Grade and Rivet Steel —Countersunk Rivets.

In metal § inch thick and over, half the depth of countersink shall be omitted in
calculating bearing area.

In metal less than § inch thick, countersunk rivets shall not be assumed to carry
stress.

§2.223. Structural Grade and Rivet Steel—Diagonal Tension.
TIn webs of girders and rolled beams, at sections where maximum shear and bend-

ing ocour SIMUILANEOUSLY . - .« oo ovrrrvre e 16,000
Wronght Tron—Axial fension. . ... e cvve s varnenna s oo 12,000
Cast Steel—Bending on extreme fiber . .......oonviiiiriairie e 12,000
Cast Tron—Bending on extreme fiber . ........cooocvereirerrn e 3,000
Cliist: SbeelBhelE: . oo« v s i & e & s oo wnams = £ B 0 S3EE 8 LS sninne 2 S 10,000
COast Trom—Shear: . .oovunneineresanrnmmnsr e Sii R S e 3,000
Clot BbEE BT vovs soiin o vims » g 3 §E B £30 8 FR530 Sons maiy & wobed 5 FEE §STRE O 14,000
Cash Tron—=Beaflfifl: .. ox wiws vans s pase 2 583 ¥ aia03 S48 s e St 3 SIS P 10,000
Bronze sliding expansion bearings. ...........ocoeeee e LR 3,000
Bearing on concrete masonry and limestone masonry and better............... 500

82.224. Dimensions for Stress Calculation. For the calculation of stresses, effective span
Jengths shall be assumed as follows: :

Beams and girders, distance between centers of bearings. Trusses, distance between centers of end
pins or of bearings. Floor beams, distance between centers of trusses or girders. Stringers, distance be-
tween centers of floorbeams. '

82.225. For the calculation of stresses, effective depths shall be assumed as follows:

Riveted trusses, distance between centers of gravity of the chords.

Pin-connected trusses, distance between centers of chord pins.

Plate girders, distance between centers of gravity of the flanges but not to exceed the distance back
to back of flange angles.

82.226. Reversal of Stress. Members subject to reversal of stress during the passage of live load
shall be proportioned as follows: Determine the tensile and the compressive stresses and increase each
by 50 per cent of the smaller ; then proportion the member so that it will be capable of resisting each in-
creased stress. The connections shall be proportioned for the sum of the original stresses.

82.227. No pin-connected member shall be subjected to reversal of stress.

82.228. When the live load and dead load stresses are of opposite sign, only 70 per cent of the
dead load stress shall be considered as effective in counteracting the live load stress.

82.229. Combined Stresses. Members subject to both axial and bending stresses shall be pro-
portioned so that the combined fiber stresses will not exceed the allowable axial stress. Members con-
tinuous over panel points shall be proportioned for live and dead load bending moments equivalent to
those computed for a simple beam having a span equal to one panel length.
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82.230. Stresses Due to Lateral and Longitudinal Forces and Temperature. In propor-
tioning the various parts of the structure, provision shall be made for the following stress combinations:

Group A—Dead load; live load; impact; centrifugal force.

Group B—Lateral force; longitudinal force; temperature.

82.231. Members subject to the stresses of Group A in combination with the stresses of Group
B, either direct or flexural or both, shall be designed for any of the following combinations at unit
stresses 25 per cent greater than those specified, but the resulting sections shall be not less than would
be required if the stresses of Group A were considered alone.

1. The combined stresses of Group B in combination with dead load only.

9. The combined stresses of Group A in combination with 50 per cent of the combined stresses of
Group B.

3. The combined stresses of Group A in combination with temperature only.

82.232. Secondary Stresses. Members and their details shall be proportioned to reduce sec-
ondary stresses to a minimum. In simple trusses without subdivided panels the secondary stresses due
to deformation in any member whose width measured in the place of flexure is less than one-tenth of its
length need not be considered. When this ratio is exceeded, or where subdivided panels are used, the
secondary stresses shall be computed. In members designed for secondary stresses in combination with
other stresses the specified allowable unit stresses may be increased 30 per cent, but the sections shall be
not less than required for primary stresses. : /

82.233. Allowance for Overload. For the calculation of stress reversal or counterstresses, the
specified live loads, either uniform or concentrated, shall be increased 100 per cent and for this loading
condition the specified unit stresses shall be increased not more than 50 per cent. The resulting sections
shall be not less than would have been required had the allowance for overload not been considered.

82.234. Compression Flanges of Beams and Girders. The gross area of the compression
flanges of beams and plate girders shall be not less than the gross area of the tension flanges.

82.235. The laterally unsupported length of the compression flanges of beams and girders shall
not exceed 40 times the flange width. When the unsupported length of flange exceeds 1R times the
flange width, the compressive stress in pounds per square inch shall not exceed:

L
19000 — 250 — (Maximum value, 16000 lbs.)
b

where
L = Length, in inches, of unsupported flange, between lateral connections or knee braces.
b = Flange width in inches.

82.236. Rolled beams shall be proportioned by the moments of inertia of their sections. Proper
allowances shall be made for any reduction in strength due to rivet holes in the tension flange or to any
reduction in allowable stress due to the length of unsupported compression flange.

82.237. Limiting Lengths of Members. The ratio of unsupported length to the least radius
of gyration shall not exceed 120 for main compression and stiffening members nor 140 for laterals and
sway bracing. In proportioning the top chords of low trusses the unsupported length shall be assumed
as the length between the rigid verticals.

82.238. For main riveted tension members the ratio of length to least radius of gyration shall
not exceed 200.

82.239. Effective Bearing Area. The effective bearing area of a pin, bolt, or rivet shall be its
nominal diameter multiplied by the thickness of the metal on which it bears.

' 82.240. Effective Diameter of Rivets. In proportioning rivets, the nominal diameter of the

rivet shall be used.
24












82.253. Depth Ratios. Trusses preferably shall have a depth not less than 1,10 the span, plate
girders a depth not less {han 1/12 the span, and rolled beams 2 depth not less than 1/20 the span. If
less depths than these are used, the sections shall be increased so that the maximum deflection will not be
greater than if these limiting ratios had not been exceeded.

82.254, Parts Accessible. The accessibility of all parts of a structure for inspection, cleaning
and painting shall be insured by the proper proportioning of members and the design of their details.

82.255. Open Sections and Pockets. Closed sections shall in general be avoided. Pockets or
depressions which will retain water shall be avoided as far as possible and those which are unavoidable
shall be provided with effective drain holes or shall be effectively filled with waterproof material.

82.256. Details shall be arranged so that the retention of dirt, leaves or other foreign matter will
be reduced to a minimum. Wherever angles are used, either singly or in pairs, they preferably shall be
placed with the vertical legs extending downward.

82.257. Symmetrical Sections. Main members shall be proportioned so that their neutral
axes shall be as nearly as practicable in the center of the section. ‘

82.258. In general, the gravity axes of main truss and other important members, meeting to form
a joint, shall intersect in a common point so as to aveid eccentricity of stress. In cases of unavoidable
eccentricity the members affected thereby shall be proportioned and the connection details designed to
resist the stresses produced.

82.259. Effective Area of Angles in Tension. The effective area of single angles in tension
shall be assumed as the net area of the connected leg plus 50 per cent of the area of the unconnected leg.

82.260. The effective area of a double angle tension member shall be assumed as 80 per cent of
the net area of the member unless the end details and connections are such that the individual angles
are held against bending in both directions, in which case the full net area may be used. When the
angles connect to separate gusset plates, as in the case of 2 double-webbed truss, the gusset plates shall
be stiffened by diaphragms in the line of the connected angles or by tie plates extending to the ends of
the angles if they are to be considered as offering such resistance to bending that the full net area can be
used. When the angles are connected back to back on the opposite sides of a single gusset plate the sup-
port may be assumed to be sufficient to allow the use of the full net section.

82.261. Lug angles shall not be considered as effective in transmitting stress.

82.262. Strength of Connections. TUnless otherwise provided all connections shall be propor-
tioned to develop mot less than the full strength of the members connected.

82.263. No connection, except for lacing bars and handrails, shall contain less than three rivets.

82.264. Splices. Continuous compression members in riveted structures, such as chords and
trestle posts, shall have milled ends and full contact bearing at the splices. :

82.265. All splices, whether in tension or com pression, shall be proportioned to develop the full
strength of the members spliced and no allowance shall be made for milled ends of compression members.

82.266. Splices shall be located as close to panel points as possible, and in general, shall be on
that side of the panel point which is subjected to the smaller stress and outside of gusset plates.

82.267. The arrangement of the plates, angle-s or other splice elements shall be such as to make
proper provision for the stresses in the component parts of the members spliced.
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82.281. For main compression members, the end tie plates shall have a length not less than 13
times the perpendicular distance between the lines of rivets connecting them to the member and with a
rivet spacing of the preferred minimum and the intermediate tie plates a length not less than that dis-
tance. For main tension members the end tie plates shall have the length above specified for end tie
plates on main comnression members and the length of the intermediate tie plates shall be not less than
3 the length specified for intermediate tie plates on compression members. In tension members whose
elements are connected by tie plates only, the distance center to center of nlates shall not exceed 3 fe~

82.282. For lateral struts and other secondary members, the lensth of end and intermediate tie
plates shall be not less than # the perpendicular distance between the lines of rivets connecting them to
the member.

82.283. Lacing Bars. The lacing of compression members shall be proportioned to resist a
transverse shear not less than that calculated by the formula:
S =300 A
Where S = Transverse shear in pounds
A = Gross area of member in square inches.

82.284. This shear shall be considered as divided equally among all stiffening parts in parallel
planes, whether made up of continuous plates or lattice. The stress in the individual lacing bar shall be
taken as the component of the shear, in the direction of the bar, in case single lacing is used and half
that amount if double lacing is used. The size of the bar shall be determined by the column formula in
which “L” shall be taken as the distance between the connections to the main sections.

§2.285. The minimum width of lacing bars shall be:

For Z-inch diameter rivets......... R Y X 2% inches
For #-inch diameter mivets.. ... ... ..o, 2% inches
For 3-inch diameter rivets............. T s s e 6 R s R 2 inches

82.286. Lacing bars having two rivets in each end shall be used for flanges 5 inches or more in
width.

82.287. The minimum thickness of bars shall be 1/40 of the distance between end rivets in the
case of single lacing and 1/60 of this distance for double lacing.

82.288. Double lacing, riveted at the intersections, shall be used when the perpendicular distance
between rivet lines exceeds 13 inches.

82289, The inclination of single lacing shall generally be about sixty degrees and for double
lacing it shall be about forty-five degrees to the axis of the member. Furthermore, the maximum spac-
ing of lacing bars shall be such that the ratio of length to radius of gyration (%) for the portion of
single flange between consecutive connections will be smaller than this ratio for the member as a whole.

82.290. Shapes of equivalent strength may be used instead of flats.

82.291. Net Section at Pins. Pin-connected riveted tension members shall have a net section,
both through the pin hole and back of the pin hole, at least 25 per cent in excess of the net section of
the body of the member.

82.292. Net Section of Riveted Tension Members. In calculating the required area of riv-
eted tension members, net sections shall be used in all cases, and in deducting rivet holes they shall be
taken as 4 inch larger than the nominal diameter of the rivet.

82.293. The net section shall be the least area which can be obtained by deducting from the gross
sectional area, the area of holes cut by any straight or zigzag section across the member, counting the
28 ]
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82.354. Flange Rivets. The number of rivets connecting the flange angles to the web plates
shall be sufficient to develop the increment of flange stress transmitted to the flange angles, combined with
any load that is applied directly to the flange. For electric railways, one-wheel load, when applied

* directly to the flange, shall be assumed to be distributed uniformly over a length of three feet. .

82.355. Flange Splices. Splices in flange members shall not be used except by special permis-
sion of the Engineer. Two members shall not be spliced at the same cross section, and if practicable,
splices shall be located at points where there is an excess of section. The net section of the splice shall
exceed by 10 per cent the net section of the member spliced. Flange angle splices shall consist of two
angles, one on each side. Splice angles shall be fitted to secure close contact with the material spliced.

82.356. Web Splices. Web plates shall be symmetrically spliced by plates on each side. The
gplice shall be equal in strength to the web in both shear and moment. There shall be at least two rows
of rivets on each side of the joint.

82.357. End Stiffeners. Plate girders shall have stiffener angles over end bearings, the out-
standing legs of which shall be as wide as the flange angles will allow and shall fit tightly against them.
These end stiffeners shall be proportioned for bearing on the outstanding legs of the flange angles, no
allowance being made for the legs fitted to the fillets of the flange angles. End stiffeners shall be ar-
ranged to transmit the total end reaction and to distribute it over the bearings. They shall not be
crimped and the connection to the web shall contain a sufficient number of rivets to transmit the entire
reaction.

82.358. Intermediate Stiffeners. Intermediate stiffener angles shall be riveted in pairs to the
web of the girder. The outstanding leg of each angle shall have a width of ot more than 16 times its
thickness and not less than 2 inches plus 1/30 of the depth of the girder.

82.359. Intermediate stiffeners shall be spaced at intervals not exceeding:
(a) Six feet;
(b) The depth of the web;
(¢) The distance given by the formula.
t

d—

(12000-8)
40

Where d — Distance between rivet lines of stiffeners in inches.
t — Thickness of web in inches.
s = Web shear in pounds per square inch at the point considered.

82.360. When the depth of the web between the flange angles or side plates is less than 60 times
the web thickness, intermediate stiffeners may be omitted.

82.361. Intermediate stiffener angles shall be placed at pointé of concentrated loading and shall
be designed to transmit the reactions to the girder web. Such stiffeners shall not be crimped. Other
intermediate stiffeners may be crimped.

82.362. Ends of Through Girders. The upper corners of through plate girders, where ex-
posed, shall be neatly rounded to a radius consistent with the size of the flange angles and the vertical
height of the girder above the roadway. The first flange plate or a plate of the same width will be bent
around the curve and continued to the bottom of the girder. In a bridge consisting of two or more
spans, only the corners on the extreme ends need to be rounded, unless the spans have girders of vary-
ing heights, in which case the higher girders shall have their top flanges neatly curved down at the ends
to meet the top corners of the girders in the adjacent spans.

82.363. End Bearings. End bearings of girders on masonry shall be raised above the hridge
seat by metal pedestals or plates a height of at least two inches. '
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one-third summerwood measured over three inches on a line located as hereinafter described. Wide-
ringed material, excluded by this rule, shall be acceptable provided the amount of summerwood as above
measured shall be at least one-half. Material in which the proportion of summerwood is not clearly dis-
cernible shall not be used.

83.11. When the least dimension is five inches or more, the pith being present, the line over
which the rate of growth and percentage of summerwood measurements shall be made, shall run from
the pith to the corner farthest from the pith. The 8-inch line shall begin at a distance from the pith
equal to two inches less than one-half the least dimensions of the piece.

83.12. Tor all pieces not having the pith present, the center of the 3-inch line shall be at the

center of the end of the piece, and the direction of the 3-inch line shall be at right angles to the annual
rings.

83.13. If a radial line of three inches cannot be obtained, the measurement shall be made over
the entire radial line that is available.

83.14. (c) Dense timber of other species. Other species of timber for truss members, floor
beams, caps and flooring shall be strictly first quality.

83.15. (6) Untreated Timber. For designs based on a fiber stress in bending of 1500 to 1600
pounds per square inch, one of the following species of timber shall be used:
Douglas fir from Pacific coast region.
Longleaf pine.
Cuban pine.
White oak.

83.16. Heart Requirement. All untreated timber shall show at least eighty-five (85) per cent
heartwood on any girth.

83.17. (7) Treated Timber. Timber treated by a pressure method to retain 8 to 12 pounds
of oil per cubic foot, as hereinafter specified, and so treated that all sapwood is entirely impregnated
with creosote oil, shall fulfill the requirements for untreated timber except that there shall be no heart-
wood requirement,

83.18. TFor designs based on a fiber stress in bending of 1500 to 1600 pounds per square inch, -
one of the following speciés of timber shall be used:
Douglas fir from Pacific coast region.
Longleaf pine.
Cuban pine.
Shortleat pine.

White oak.

83.19. Preservation Treatment. Timber to be treated for preservation shall be cut and framed
prior to treatment. After treatment no unnecessary cutting of treated piles or timber will be allowed.:

83.20. The range of pressure, temperature and time duration shall be controlled so as to result
in maximum penetration by the quantity of preservative injected, which shall permeate all of the sap-
wood and as much of the heartwood as practicable.

83.21. The amount of preservative and manner of treatment shall be as indicated on the plans
and shall fulfill the following requirements:

Timber shall be treated with the preservative specified by any standard full cell process fo retain
not less than 12 pounds of the preservative per cubic foot or by any standard empty cell process to
2















the pipe th‘v; full length of the body and shall have depressions cut to take the bell of the pipe. Where-
ever solid rock occurs in a culvert trench it shall be excavated to a depth of at least 6 inches below
the pipe and the space thus made refilled with selected fine material. In like manner, earthy material
that is not sufficiently firm to support the pipe uniformly shall be excavated and replaced by zelected
fine material. In refilling the pipe trench the material for backfill shall be free from large stones for
a depth of nine inches around the pipe, and shall be placed carefully under and around the pipe.and
tamped to give the pipe a uniform bearing throughout. The ends of all pipe culverts shall be pro-
tected by concrete or masonry head-walls unless otherwise ordered by the Engineer.

84.6. Method of Measurement. The quantities of the various pay items which constitute the
completed and accepted structures shall be measured for payment according to the plans and specifi-
cations for the several items. Only accepted work shall be included and the dimensions used shall
be the neat dimensions shown on the plans or ordered in writing.

84.7. Basis of Payment. The measured quantities, as provided above, shall be paid for at the
contract unit prices bid for the several items, which prices shall be full compensation for furnishing,
hauling, and placing all material, all labor, equipment, tools, and necessary incidentals. Such pay-
ment shall constitute full payment for the completed structure ready for use. Whenever the construc-
tion of the new structures involves the removal or demolition of an existing structure, unless other-
wise expressly provided, such removal or demolition shall not be paid for directly, but shall be con-
sidered as subsidiary work pertaining to excavation or to prescribed pay items involved in the work.






85.6. Grading. Coarse aggregate shall be well graded, and when tested by laboratory methods,
95 to 100% shall be retained on the }-inch screen for all classes. '

85.7. For Class A, 95 to 1009% shall pass the 13, and 40 to 75 shall pass the $-inch screen.
For massive sections of a concrete Class B grading may be used when expressly permitted.

85.8. ‘Tor Class B, 95 to 100% shall pass the 2, and 40 to 75% shall pass the 1% and- be

retained on the §-inch screen.

85.9. TFor Class C, 95 to 100% shall pass the 3, and 40 to 75% shall pass the 1§ and be re-
tained on the 1-inch screen.

85.10. Tor Class D, all shall pass the 4, and 30 to 75% shall pass the 4-inch screen.

85.11.  When “A” concrete is required in thin sections less than 8 inches in thickness, the mate-
rial shall all pass the 3-inch screen.

85.12. Coarse aggregate conforming in all respects to the above requirements except grading may
be used, provided that concrete made from such material meets the requirements of the strength test
hereinatter specified.

85.13. TFine aggregate shall consist of sand, or a combination of sand and not more than 50%
of stone screenings, conforming to the following requirements:

'85.14. Sand shall be composed of clean, hard, durable, uncoated grains, free from lumps, soft or

flaky paiticles, loam, organic or other injurious matter. Where reinforcing steel is to be used, sand
shall be free from salt or alkali.

85.15. Stone screenings shall consist of the clean, dustless product resulting from the crushing
of stone; meeting all the requirements for coarse aggregate except for grading, and free from lumps.

85.16. Fine aggregate shall be well graded from coarse to fine and shall meet the following

requirements:
/ .
Passing the 2-inch 8CPeeN. . cui st siis s swwvsssesns LR PR 95 to 100%
Passing  20-mesh SI8VE: suis v v s ion s o0 sivies sl ¥ 885 5 Ses 4 s 35 to 0%
Passing  50-mesh sieve. .. .ooiiinniini i 5 to 30%
Passing 100-mesh sleve.......oviiniinriermiiiiiseaninns 0 to 5%

Weight removed by clutriation test not more than 3%.

85.17. When subjected to the color test for organic impurities, the fine aggregate shall not show
a color darker than the standard color.

85.18. ' Fine aggregate conforming to all requirements except grading and color, and mortar
strength hereinafter specified, may be used provided that concrete made from such material shall
meet the requirements of the concrete strength test hereinafter gpecified.

85.19. Cement shall conform to the requirements for Portland cement prescribed in U. S. De-
partment of Agriculture Bulletin 1216. The cement shall be stored in such a manner as to permit
easy access for proper inspection and identification of each shipment, and in a suitable weather-tight
building which will protect the cement from dampness.

85.20. Water shall be clean, clear, free from oil, acid, alkali or vegetable matter and shall not be
used until the source of supply has been approved.  If at any time the water from this source shall be-
come of upsatisfactory quality or insufficient quantity the Contractor may be required to provide sat-
isfactory water from some other source. Water of doubtful quality shall be tested in briquets as pro-
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scribed until the cement film or surface is completely removed and the aggregate particles are ex-
posed, leaving an even pebbled texture presenting an appearance grading from that of fine granite to
coarse conglomerate, depending upon the size and grading of_iaggregate used. (ranite chips or colored
aggregates may be used in this connection if desired. Asg goon as the scrubbing has progressed suffi-
ciently to produce the texture desired, the entire surface shall be thoroughly washed with water, to
which a small amount of ammonia has been added, to remove all traces of the acid.

85.110. Methods of Measurement. All concrete conforming to the specification and plans and
placed as directed shall be measured by the cubic yard in place. In computing the concrete yardage for
payment, the dimensions used shall be those shown on plans or ordered in writing by the Engineer. No
measurements or other allowances shall be made for work or material for forms, falsework, coffer-

dams, pumping, bracing, etc. No deductions in measurement shall be made for paneling less than 6
inches in width.

85.111. Basis of Payment. Payment shall be made for the yardage of accepted concrete meas-
ured as prescribed above at the contract unit price bid per cubic yard for Class A, Class B, Class C
or Class D concrete, as the case may be. Such payment shall be full compensation for all materials,
forms, falsework, placing, and finishing, all equipment, tools, labor, and incidentals necessary to com-
plete the item, except that steel reinforcement shall be paid for as a separate item.
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86.10. Sheets of metal mesh shall overlap each other sufficiently to maintain a uniform’ strength
and shall be securely fastened. at the ends and edges.

. 86.11. Basis of Payment. The reinforcing steel used in concrete structures shall be paid for
at the contract price per pound for the theoretical weight, as shown on plans and this price shall be pay-
ment in full for furnishing, bending, fabricating, and placing the reinforcement, for all clips, metal
spacers, ties, wire or other material used for fastening reinforcement in place, and for all fools, labor,
equipment and all incidentals necessary to complete this work. Reinforcement for concrete railing
and piling shall be paid for as provided for in the specifications for those items.







Payment will not be allowed for material used in full size tests which do not comply with the speci-
fications.

87.11. Variation in Weight. If the weight of any member is more than 2 per cent, less than
the computed weight, it may be cause for rejection.

87.12. TIf the total scale weight of any structure exceeds the computed weight by more than 2
per cent, the weight in excess of 2 per cent above the computed weight shall not be paid for.

 87.13. Tinished work shall be weighed in the presence of the inspector.‘ The Contractor shall
supply satisfactory scales and shall perform a1l work involved in handling and weighing the various
parts. :

87.14. The weight of steel shall be assumed at 490 pounds per cubic foot. The weight of cast
iron shall be assumed at 450 pounds per cubic foot.

87.15. The weights of rolled shapes and of ‘plates up to and including 36 inches in width shall
e computed on the basis of their nominal weights and dimensions, as chown on the approved shop
rawings, deducting for copes, cutsy and open holes. ¢

87.16. The weights of plates wider than 36 inches shall be computed on the basis of their di-
mensions, as shown on the approved shop drawings, deducting for cuts and open holes. To this shall
be added one-half of the allowed percentages of overrun in weight given in the Standard Specification
for Structural Steel for Bridges, Serial Designation A7-21; of the American Society .for Testing Ma-

terials.

87.17. The wéight of heads of shop driven riyet’é chall be included in the computed weight, as-

suming the weights to be.as follows: =
Diameter of Rivet Weight for 100 Heads

1 4.0 lbs.

B e ki s ko e g oy 4 Y D B
g 7.5 lbs.
BT it s s e e et RS TR, D e & s 12.5 1bs
TP e e S 0 i A S8 TS 8 B s 18.5 Ibs
R e e T e s, e e LR f8 g ey 27.0 lbs

'87.18. The weight of castings shall be computed from the dimensions shown on the approved
shop drawings, with an addition of 10 per cent for fillets and overrun. L

87.19. To the total computed weight of metal may be added an allowance of 0.4 of 1 per cent for
shop paint.

87.20. Before final payment is made the Contractor chall furnish the Engineer four sets of bills
showing tabulated scale weights and four sets of bills showing weights computed from shop detail plans.

87.21. Basis of Payment. Structural steel shall be paid for at the contract unit price bid per

«Structural Steel,” which price shall be full compensation for all material, fabrication,

pound for _
and incidentals necessary to com-

shop work, transportation and erection, all equipment, tools, labor
- plete the work.

87.22. When there is no separate item for structural steel, metal drains, or expansion plates used
in the construction of concrete bridges, these materials will be paid for at the same price bid for steel

reinforcement unless otherwise provided.









89.9. Copings, bridge seats, and back walls, when required, shall be made to the dimensions and
of the materials shown on the plans, and when not otherwise specified shall be of Class A concrete.
Copings shall be made in sections extending at least the full width of the wall, not less than 8 inches
thick, and in sections of from 5 to 8 feet long. The sections may be cast in place or be molded and
set in place in full mortar heds.

89.10. After the stone is all laid as above specified, the face joints shall be thoroughly ‘cleaned
of all mortar to a depth of 1 inch. The joints shall then be wetted and pointed with Portland cement
mortar, mixed in the proportion of one part of cement to two parts of sand and suitable pigment to
give the color required by the Engineer. No pointing shall be done in freezing weather, and any work
damaged by frost shall be removed and replaced. Hxcess mortar must not be splashed against or
rubbed on the face of the stome. The faces of the stone must be free from all mortar marks; any
stone coated with mortar must be cleaned in the manner required by the Engineer. The wall must be
kept wet while pointing is being done. In hot dry weather the pointed masonry shall be satisfactorily
protected from sun and kept wet for a period of three days after completion.

89.11. No masonry shall be laid in freezing weather without the permission of the Engineer and
the use of such precautions as he may direct to be taken. In hot or dry weather, the masonry shall
be protected from the sun for at least three days after laying.

89.12. Basis of Payment. This work shall be measured complete in place in accordance with
the dimensions shown on the plans, except where changes are ordered by the Engineer, and shall be

| paid for at the unit price bid per cubic yard for “Mortar Rubble Masonry” complete in place, which

price shall be full compensation for the concrete coping or stone top course, whichever is required, and
for all materials, equipment, tools, labor, and incidentals necessary to complete the item. The cop-
ing will be included in the measurement.






205-525-2m

STATE HIGHWAY DEPARTMENT OF TEXAS.

ITEM 91. CAST IRON PIPE

91.1. Description. Under this item cast iron pipe conforming to these specificationg, of the
sizes and dimensions shown on the plans, shall be furnished and placed as directed.

91.2. Materials. Cast iron pipe shall be of good quality, of the bell and spigot type, and all
pipe shall be made of cast iron of such character as to be strong, tough and of even grain, and soft
enough to admit of satisfactory drilling and cutting; the metal shall be made without any admix-
ture of cinder iron and other inferior metal and the surface of the pipe shall be free from scales,
lumps, blisters and holes, and other defects impairing its strength or utility; it shall be solid, round
and cast vertical, Tt shall be in sections not less than 3 feet in length and with the inner and outer
surfaces true concentric cylinders. It may be plain, smooth and straight cast iron water pipe or it
may be approved corrugated cast iron or approved rib cast iron culvert pipe. Corrugations, when
present, shall have a pitch of not more than 3 inches and a depth of not less than § inch. The pipe
shall be heated to 300° ¥. and coated inside and outside by dipping in coal tar pitch or varnish.

91.3. The pipe shall have a minimum thickness and weight as shown in the following tables, and
no pipe shall be accepted the weight of which is more than 5 per cent less than the weights given:

Plain Cast Iron Pipe.

Inside Diameter, Minimum Thickness. Weight Per Foot,
Inches. Inches. Pounds.
e Sl g et Ehel o ot 3 50
LG o s sswen swamns s v st B foa e seies 7/16 5
18 o sanas s ms w s N 5 g g % 85
R i e s B R SR K e 1 145
AL R S TG e, T IS n A o & 180
SO ety Tooens upromes e e SR S Bttt (e 11/16 250
Corrugated or Ribbed Cast Iron Pipe.
Inside Diameter, Minimum Thickness, Weight Per Foot,
Inches. Inches, Pounds.
16 crms eome mevs s SR S050E 40N e 1 60
1 S T N DAPPY LR P % 65
B s el S et Tert Eta) ]| 5/16 90
BO  crsin o sonke st e ¥ s s § s e v 5/16 115
BO 5w v ot 3 s W S  wen g 6 2 135

91.4. The pipe ghall have sufficient strength so that when tested with the three-point standard
crushing test, as prescribed in the Bulletin No. 1216, it will show a load supporting capacity in pounds
per linear foot of at least 1500-D, where “D? equals the inside diameter of the pipe in feet.

91.5. DPipe weighing 5 or more per cent less than the required standard weight shall be rejected.

91.6. Each scction of cast iron pipe shall be coated inside and outside with coal-tar pitch var-
nish, to which sufficient linseed oil has been added to make a smooth coat, tough and tenacious when
cold, and with no tendency to scale off.

91.7. Method of Mezcurement and Basis of Payment. This item shall be paid for at the
contract prices bid per linear foot of “Cast Iron Pipe” of the several sizes measured complete in
place, which prices shall be full compensation for furnishing, hauling, and installing the pipe, for
preparation of bed and backfilling, and for all material, equipment, tools, labor, and incidentals nec-
essary to complete the work, but shall not be payment for excavation nor for concrete or masonry.
head walls.







92.10. The manutacturer of the sheets shall submit with the certified analysis a guarantee pro-
viding that all metal furnished shall conform to the certified analysis filed, shall bear a suitable iden-
tification brand or mark, and shall be replaced without cost to the purchaser when not in conformity
with the specified analysis, gauge, or spelter coating, and the guarantee shall be so worded as to re-
main in effect as long as the manufacturer continues to furnish material.

92.11. No culverts shall be accepted unless the metal is identified by a stamp on each section
showing :
1st. Name of sheet manufacturer.
2nd. Name of brand.

3rd. The gauge.

92.12. The identification brands shall be placed on the sheets by the manufacturers of the sheets,
in such a way that when rolled into culverts such identification shall appear on the outside of each
section of each pipe. Pipe having any section not so stamped shall be promptly rejected.

92.13. Laboratory tests shall follow the methods of the U. S. Department of Agriculture Bulle-
tin No. 1216. The analysis made by the chemists or inspection bureau designated or approved by the
Engineer shall be taken as final, but before any considerable shipment is rejected a check analysis shall
be made.

92.14. If the Engineer so elects he may have the material inspected at the rolling mill or the
culverts inspected in the shop where they are fabricated. He may require a chemical analysis from
the mill for any heat, also a physical test of the properties of the metal taken from any heat, to be
made by the mill. The inspection both at the mill and at the shop shall be made under the direction
of the Engineer. The Engineer, or his representative, shall have free access to the mill or shop for
inspection purposes, and every facility shall be extended to him for this purpose. Any material or
pipe included in any shipment which has been rejected at the mill or shop will be considered suffi-
cient cause for the rejection of the entire shipment.

92.15. All rivets shall be driven cold in such a manner that the plates shall be drawn tightly
together throughout the entire lap. No rivet shall be closer than twice its diameter from the edge
of the metal. All rivets shall have neat, workmanlike, and full hemispherical heads or heads of a
form acceptable to the Engineer; shall be driven without bending, and shall completely fill the hole.
Longitudinal seams of 30 and 36-inch pipe shall be double riveted.  Circumferential shop riveted
seams shall have a maximum rivet spacing of 6 inches and shall lap at least one full corrugation, ex-
cept that six rivets will be sufficient in 12-inch pipe.

92.16. If a band is used for end finish, it shall be riveted around the end of the culvert with
rivets at intervals of 10 inches or less. This band shall be of galvanized metal equivalent in cross-
section to #x1 inch for 16-gauge metal, §x1} inches for 14-gauge metal and 12-gauge metal.

SPECIAL CONSTRUCTION

92.17. Shape. Pipe furnished under these specifications shall be of the full circle riveted
type, with lap joint construction. ; '

92.18. Minimum Sizes Admitted. For farm entrance crossings, the minimum diameter of
pipe shall be 12 inches. For roadway culverts, the minimum diameter permitted shall be 15 inches.

92.19. Dimensions and Weights. The length of sheets and widths of lap shall be as shown
in the following table. The dimension given in diameter for pipe is nominal. ,
The gauge of the uncoatéd metal, and weight per foot of the finished culvert, shall not be less
than specified in the table, All gauges given are United States Standard Gauge (U. 8. 8. G.) and
5
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Poorly formed rivet heads.

Unfinished ends.

Illegible brands.

Lack of rigidity.

Bruised, scaled or broken spelter coating.
Dents or bends in the metal itself.

92.26. The field inspection shall be made by the Engineer, who shall be furnished by the Con-
tractor with an itemized statement of the sizes and lengths of culvert pipe in each shipment. This
inspection shall include an examination of the culvert pipe for deficiencies in lengths of sheets used,
nominal specified diameter, net length of finished culvert pipe, and any evidence of poor workmanship
as outlined above. The inspection may include the taking of samples for chemical analysis and deter-
mination of weight of spelter coating. The inspection shall be made promptly upon notification by
the Contractor of the arrival of the material.

92.27. The pipe making up the shipment shall fully meet the requirements of these specifications,
and if 50 per cent of the pipe in any shipment fails to meet these requirements, the entire shipment
may be rejected.

92.28. When samples are taken for chemical analysis and determination of weight of spelter
coating, at least one sample from which a specimen 21 inches square may be prepared shall be
selected from each ten culverts of a shipment, and not less than three samples shall represent any
one shipment.

92.29. The pipe shall be laid in the trench with the separate sections firmly joined together and
with outside laps of circumferential joints pointing up stream and with longitudinal laps on the sides.
Any metal in joints which is not thoroughly protected by galvanizing shall be coated with a suitable
asphaltum paint.

92.30. Method of Measurement and Basis of Payment. This item shall be paid for at the
contract prices bid per linear foot of “Corrugated Galvanized Metal Pipe” of the several sizes meas-
ured complete in place, which price shall be full compensation for furnishing, hauling and installing
the pipe, for preparation of bed and backfilling, and for all material, equipment, tools, labor and in-
cidentals, but shall not be payment for excavation nor for concrete or masonry head wall.
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ITEM 94. RELAYING CULVERT PIPE

94.1. Description. This item shall consist of the careful removal and preserving of pipe from
existing pipe culverts as ordered and relaying the same as shown on the plans or as designated by
the Engineer in accordance with these specifications for the type of pipe involved and in conformity
with the lines and grades given.

94.2. Method of Measurement. This item shall be measured by the actual number of linear
feet of pipe complete in place as required.

94.3. Basis of Payment. This item measured as provided above shall be paid for at the contract
unit price bid per linear foot for “Relaying Culvert Pipe” 18-inch diameter and under or “Relaying
Culvert Pipe” over 18 .inches diameter, as the case may be, which price shall be full compensation
for the removal, preservation, and relaying of the pipe, all new material necessary except pipe, all
labor, equipment, tools, and incidentals necessary to complete the work, but shall not be payment for
excavation, nor for concrete or masonry head walls.
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ITEM 102. SEEDING

102.1. Description. This item shall consist of seeding with grass earth slopes, and shoulders, as
ordered.

102.2. The seeds shall be of a variety suitable to the soil, conditions and purposes involved, and
which will form a suitable sod as required.

102.3. The seeding shall be done at proper time and season, when and as directed by the En-
gineer.

102.4. Basis of Payment. Seeding, completed and accepted, shall’be paid for at the contract
unit price bid per 100. linear feet of roadway seeded on hoth sides to the width required by the En-
gineer, which price shall be full compensation for preparing the ground and furnishing and sowing
the seed, all labor, equipment, tools, and incidentals necessary to complete the work. The average
width of seeding for the unit price bid shall be construed to mean an average width of not over 30
feet.







be driven with a variation of not more than one-quarter inch per foot from the vertical or from the
batter line indicated. All piles raised during the process of driving adjacent piles shall be driven
down again if required by the Engineer. i

103.8. When required, the size and number of piles shall be determined by actual loading tests.
In general, these tests shall consist of the application of a test load placed upon a guitable platform
supported by the pile, together with suitable apparatus for accurately determining the superimposed
weight and the settlement under each increment of load. The safe allowable load shall be considered
as 50 per cent of that load which, affer 48 hours’ application causes a permanent settlement meas-
ured at the top of the pile, of not more than one-fourth inch. At least, one pile of each group of
one hundred piles shall be thus tested. -

103.9. Timber Piles. In the absence of loading tests, the safe bearing values for timber piles
shall be determined by the following formulas:

RWH -
P=——— for gravity hammers
S+1.0
2WH
P = ———— for single-acting steam hammers
S+01
2H (W - Ap)
P = ——— for double-acting steam hammers
S+01
where P = safe bearing power in pounds

W = weight, in pounds, of striking parts of hammer

H = height of fall in feet

A = area of piston in square inches

p = steam pressure in pounds per square inch :

S = the average penetration in inches per blow for the last 5 to 10 blows for gravity
hammers and the last 10 to 20 blows for steam hammer.

103.10. The above formulas are applicable only when
(a) The hammer has a free fall.
(b) The head of the pile is free from broomed or crushed wood fiber.
(¢) The penetration is at a reasonably quick and uniform rate.
(d) There is no sensible bounce after the blow. Twice the height of the bounce
shall be deducted from “H” to determine its true value in the formula.

103.11. The bearing powers of timber piles, as determined by the foregoing formulas, shall be
considered effective only when they are less than the crushing strengths of the piles. In general, piles
shall be required to develop a bearing capacity of not less than 15 tons nor more than 25 tons. How-
ever, the character of the soil penetrated, conditions of driving, distribution, sizes and lengths of the
piles involved, and the computed load per pile shall be given due consideration in determining the
reliability of driven pile. :

108.12. In case water jets are used in connection with the driving, the bearing power shall be
determined by the above formulas, from the results of driving after the jets have been withdrawn,
or a load test may be applied. '

103.13. The tops of foundation piles shall be embedded in the concrete footing at least 1 foot,
and where seals of concrete deposited in water are used with piles, the piles shall project at least 1
foot above the top of the seal conecrete. They shall be cut off level at such elevation that the tops

of the piles will be always wet.
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and shall not be subject to any handling stress until the concrete has set for at least twenty-one days,
and for a longer period in cold weather; the additional time to be determined by the Engineer.

105.9. Casting. Piling may be cast either in a vertical or horizontal position. When vertical

forms are used, special care shall be exercised to puddle and tamp the concrete around the reinfore-

ing and to avoid the formation of stone pockets. When horizontal forms ave used, the piles shall not
be cast in tiers.

105.10. During the placing of concrete, the forms shall be vibrated by tapping with a hammer
of wooden maul. Concrete shall be placed continuously in each pile and shall be carefully spaded,
puddled, and tamped, data marked, special care being exercised to avoid horizontal or diagonal cleav-
age planes, and to see that the reinforcement is properly embedded in the concrete.

105.11. Finish. As soon as the forms are removed, concrete piles shall he carefully pointed
with 1:2 mortar, filling up all cavities or irregularities.

105.12. Trestle piling exposed to view shall be finished above the ground line in aceordance with
the provisions governing the finishing of concrete columns. Foundation piling, that portion of trestle
piling which will be below the ground surface, and piles for use in sea water or alkali soils, shall not
be finished except by pointing as above set forth.

105.13. Curing. Concrete piles shall be cured in accordance with the general provisions gov-
erning the curing of concrete as elsewhere provided. As soon as the piles have set sufficiently to
permit, they shall be removed from the forms and piled in a curing pile separated from each other
by wood spacing blocks. No pile shall be driven until it has set for at least thirty days, and in cold
weather for a longer period, as determined by the Engineer. Concrete piles for use in sea water or
alkali soils shall be cured for not less than sixty days before being used.

105.14. Storage and Handling of Precast Concrete Piling. For precast piles, the method
of storing and handling shall be such as to eliminate the danger of fracture by impact or undue bend-
ing stresses, in curing or transporting the piles from the molds and into the leads. In general, con-
crete piles shall be lifted hy means of a suitable bridle or sling attached to the pile at points not over
20 feet apart. In mo case shall the methods of handling be such as to induce stresses in the con-
crete of more than 650 pounds compression per square inch or in the reinforcing steel in excess of
12,000 pounds per square inch, allowing 100 per cent of the caleulated load for impact and shock
effects,

105.15. In handling piles for use in sea water or alkali soils, special care shall be exercised to
avoid injury to the surface of the pile.

105.16. Concrete piles when properly designad, constructed and placed, may be subjected to
loads as determined by tests or formula, but not to exceed 300 pounds per square inch of total cross-
section at the smallest effective point and generally not to exceed 25 tons per pile with a maximum
limit of 30 tons per pile.

Lear' 79 Copac.'s,

“ 105.17. Construction Methods. Requirements for equipment and driving large concrete piles
ilwill be covered by special specifications.

105.18. Hammers for Concrete Piles. Concrete piles preferably shall be driven with steam
hammers. Double acting steam hammers for this purpose shall develop an energy per blow at each full
stroke of the piston of not less than 12,000 foot pounds, except in sandy material when used in combination
with a suitable water jet having a pressure of 125 pounds per square inch at end of nozzle the above
requirements may be modified.

105.19. Gravity hammers, when their use is permitted, shall weigh not less than the weight of
the pile and the maximum drop shall not exceed 8 feet.
2
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105.29. Jetting piles shall extend to a good solid stratum. Their carrying capacity shall be
determined by actual tests or, if driven with the aid of a jet and for the last five blows of the gravity
hammer or last twenty blows of the steam hammer, driven without any jet, the same formula may
be applied as in the case of driven piles.

105.30. Extensions, splices, or “build-ups” on concrete piles generally shall be avoided but when
necessary they shall be made as follows:

105.31. After the driving is completed, the concrete at the end of the pile shall be cut away,
leaving the reinforcing steel exposed for a length of forty diameters; the final cut of the concrete shall
be perpendicular to the axis of the pile. Reinforcement similar to that used in the pile shall be
securely fastened to the projecting steel and the mecessary form work shall be placed, care being taken
to prevent leakage along the pile. The concrete shall be of the same quality as that used originally in
the pile. Just prior to placing concrete, the top of the pile shall be thoroughly wetted and covered
with a thin coating of meat cement. The forms shall remain in place not less than seven days and
shall then be carefully removed and the entire exposed surface of the pile finished as above specified.

105.32. Methods of Measurement. Only the actual number of linear feet of accepted piles
left in place of the completed work shall be measured. No allowance will be made for cut-offs or
any unaccepted footage. “Build-Ups” constructed as required shall be measured as piling, provided
that no allowance shall be made for “build-ups” which are necessary by damage to the piles during
driving.

105.33. Basis of Payment. The piling measured as provided above will be paid for at the
contract unit price bid per linear foot of “Precast Concrete Piling,” which price will be full compen-
sation for furnishing all materials, equipment, labor, and incidentals necessary to complete the work,
except that test piles ordered but not used in the work be paid for as extra work.
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ITEM 107. PLAIN RIPRAP

107.1. Description. This item shall consist of a protective course or layer of “one man” stone
laid on slopes and at such places as shown on the plans or as designated by the Engineer, and filled
with spalls and shall be constructed in accordance with these specifications and in conformity with
the depth of course and other details shown on the pertinent cross-sections.

107.2. Material. The “one man stone” shall be free from structural defects, of approved qual-
ity, not less than one-third of a cubic foot in volume, and not less than 3 inches thick. The width
of the stones shall not be less than twice the thickness. The spalls shall be of material of similar
quality. L

107.3. Construction Methods. Slopes, whare riprap is used, shall be no steeper than the angle
of repose, unless otherwise indicated or directed. The stone shall he bedded, one against the other,
with the ends in contact. The spaces between the larger stone shall be filled with spalls of suitable
size, and all spalls shall be rammed thoroughly into place. The finished surface of the riprap shall
present an even, tight surface true to the lines, grades, and sections given.

107.4. Method of Measurement. This item shall be measured by the square yard complete in
place. The measurement shall be made parallel to the face and not necessarily horizontally.

107.5. Basis of Payment. The yardage of completed and accepted work measured as provided
above shall be paid for at the contract unit price bid per square yard for “Plain Riprap,” which price
shall be full compensation for furnishing and hauling all material, for all quarrying involved, for all
labor, equipment, tools, and incidentals necessary to complete the work.
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ITEM 109. STONE UNDERDRAIN

109.1. Description. This item shall consist of coarse random stone hand-laid in the bottom of
a graded ditch so as to furnish free drainage through the open voids, covered with other material, the
whole constructed at such places as shown on the plans or as designated by the Engineer, in accord-
ance with these specifications and in conformity with the pertinent required cross-section.

109.2. Material. The bottom course shall consist of approved, durable, rough slabs of stone
approximately 10 inches in depth, from I to 5 inches in width, and a length greater than the depth.
The top course shall consist of durable slabs of stone from 1 to 3 inches in thickness. If sufficient
local stone of the above quality is not available for top-course stone, there may be substituted wholly

or in part, approved, durable crushed, or napped rock, crushed slag, or gravel of such size as will pass
through a 23-inch screen and be retained on a #-inch screen.

109.3. Construction Methods. Where indicated or directed, the Contractor shall excavate a
trench of the required dimensions. The bottom of the trench shall be finished to the grade given, shall
be smooth and firm, and tamped, if necessary.

109.4. The bottom course stone shall be set carefully by hand, longitudinally with the trench,
in vertical position, side by side, so as to give maximum voids. The vertical joints between ends of
bottom course stone shall be staggered, and the bottom course in place shall approximate 10 inches in
depth.

109.5. The top course stones shall be placed over the bottom course to fill the trench to the re-
quired depth. The slabs shall be laid flat over the bottom course stone, to cover it as completely as
practicable, with joints close and staggered and necessary voids filled with napped or crushed stone,
or gravel. The remainder of the trench shall be filled with suitable earth, which shall be compacted
thoroughly by tamping in 4-inch layers. Suitable cutlets shall be provided and protected with small
head walls or dry stone box openings of similar construection.

109.6. Method of Measurement. The linear measurement will be the actual length complete
in place, including the outlets or head walls. ) %

109.7. Basis of Payment. This item will be paid for at the contract unit price bid per linear
foot of “Stone Underdrain,” which price shall be full compensation for excavating the trench and
backfilling the same, furhishing and placing all material, constructing head walls, equipment, tools, for
all labor, and incidentals necessary to complete the work.
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ITEM 111. CEMENT JOINT TILE OUTLETS FOR
UNDERDRAINS

111.1. Description. This item shall consist of cement jointed vitrified -clay pipe laid in a
graded trench, constructed at such places as shown on the plans or as designated by the Engineer, in
accordance with these specifications and in conformity with the pertinent required cross-section.

111.2. Material. The pipe shall be of 4-inch diameter unless otherwise specified, and shall ful-
fill the requirements for pipe vitrified tile underdrain.

111.3. The mortar for cementing the joints shall be composed of 1 I;art of Portland cement,
and 2 parts of approved, clean, durable sand of such size as will pass an l-inch screen, mixed with
water to form a plastic mortar.

111.4. Construction Methods. Where indicated or directed, the trench shall be excavated to
the lines and grades given, and the bottom of the trench shall be uniformly firm and smooth, and
recesses shall be excavated to receive the hubs.

111.5. The pipe shall be laid carefully and firmly upon the bottom of the trench with the hub
end upgrade and the spigot end fully entered into the adjacent hub. The joints shall be calked
with cement mortar and after each joint is filled and finished on the outside, it shall be wiped clean
on the inside. Lateral connections shall be made with suitable “Specials.” These outlets shall be
protected with head walls and screens, as required.

111.6. -~ After the pipe as laid has been approved, the trench shall be refilled carefully with suit-
able earth, which shall be tamped firmly around and over the pipe in layers of ‘4 inches.

111.7. Method of Measurement. The linear measurement shall be the actual length of pipe
as installed.

111.8. Basis of Payment. This item will be paid for at the contract unit price bid for linear
foot for “Cement Joint Tile Outlets for Underdraing,” which price shall be full compensation for ex-
cavating the trench and backfilling the same, for furnishing the pipe, all material, labor, equipment,
tools, and incidentals necessary to complete the work. Head walls will be paid for under the corre-
sponding item.









113.11. Basis of Payment. This item shall be paid for at the-contract unit price bid per
linear foot complete in place for “Straight Five-inch Stone Curbing,” “Straight Six-inch Stone Curb-
ing,” “Straight Eight-inch Stone Curbing, “Curved Six-inch Stone Curbing,” or “Curved Eight-inch
Stone Curbing,” as the case may be, which price shall be full compensation for furnishing and plac-
-ing all stone, all quarrying, lahor, equipment, tools, and incidentals necessary to complete the work.









115.10. Method of Measurement. The measurement shall be from outer post to outer post,
and shall not include the_distance from the end posts to “deadman.”

115.11. Basis of Payment. This item shall be paid for at the contract unit price bid per linear
foot for “Wire Cable Guard Railing” complete in place, which price shall be full compensation for
furnishing all wire cable, posts, and fittings; for all preparation and erection of same, all labor, equip-
meént, tools, and incidentals necessary to complete the work. :













206-525-1m

'STATE HIGHWAY DEPARTMENT OF TEXAS.

ITEM 119. PIPE RAILING FOR STRUCTURES

119.1. Description. This item shall consist of railing of the number of lines shown, constructed
in accordance with these specifications, and in conformity with the pertinent designated plan, and shall
include that part of ‘the structure above the fop of the curb erected for the protection of traffic.

119.2. Materials. Pipe and fittings for pipe railing shall consist of standard galvanized iron or
steel pipe of the size designated.

119.3. Construction Methods. Railing shall be erected in a workmanlike manner, straight
and true to line and grade. When used on steel work, the fastenings of rails and posts shall be as
shown on the plans. In other locations, the posts or anchor bolts for same shall be set in concrete
or masonry and grouted in place with 1 to 2 cement grout. The joining together of different pieces
of pipe between posts by means of sleeves or couplings will not be permitted. Entire pieces must be
used for this purpose.

119.4. Basis of Payment. This item shall be paid for at the contract unit price bid per linear
foot of “Pipe Railing for Structures” as required, which price shall be full compensation for furnish-
ing, preparing, and erecting all material, all-labor, equipment, tools, and incidentals necessary to com-
plete the work.




205-525-1m

STATE HIGHWAY DEPARTMENT OF TEXAS.

ITEM 120. IRON RAILING FOR STRUCTURES

120.1. Description. This item shall cansist of any type of metal railing other than pipe rail,
of the number of lines shown, constructed in accordance with these specifications, and in conformity
with the pertinent designated plan, and shall include that part of the structure above the top of curb
erected for the protection of traffic.

120.2. Materials. Materials shall conform to the requirements for structural steel.

120.3. Construction Methods. The railings, posts, and fittings shall be manufactured in ac-
cordance with the pertinent plans and specifications and shall be erected true to line and grade.

120.4. Basis of Payment. This item shall be paid for at the contract unit price bid per linear
foot of “Iron Railings for Structures” as required, which price shall be full compensation for fur-
nishing, preparing, and erecting all material, and for all “anchor bolts” and “bracing,” and for all
labor, equipment, tools, and incidentals necessary to complete the work.







The contractor expressly warrants that he has employed no third person to solicit or obtain this contract
in his behalf, or to cause or procure the same to be obtained upon compensation in any way contingent, in
whole or in part, upon such procurement, and that he has not paid, or promised or agreed to pay, to any
third person, in consideration of such procurement, or in compensation for services in connection therewith,
any brokerage, commission, or percentage upon the amount receivable by him hereunder; and that he has not
in estimating the contract price demanded by him, included any sum by reason of any such brokerage, com-
mission or percentage; and that all moneys payable to him hereunder are free from all obligation of any
person for services rendered, or supposed to have been rendered, in the procurement of this contract. He
further agrees that any breach of this warranty shall constitute adequate cause for the annulment of this con-
tract by the party of the first part, and that the party of the first part may retain to its own from any sums due

or to become due thereunder an amount equal to any brokerage, commission, or percentage so paid or agreed
to be paid.

In the employment of labor, in the performance of this contract, preference shall be given, other conditions
being equal, td honorably discharged soldiers, sailors, and marines, but no other preference or discrimination
among citizens of the United States shall be made. (Section 6 of the Act of Congress, approved February 28,
1919, entitled “An Act making appropriations for the service of the Post Office Department for the fiscal year

ending June 30, 1920, and for other purposes.”—Public No. 299, 65th Congress).
IN WITNESS WHEREQF, the parties hereto have set their hands the date herein named.

TE OF TEXAS

Party of First Part. Party of Second Part.
15577t . S Lo SO UL JO P WK SRS N SRS R ol {5 RN R NP AR TN B SR, . SO 1. N, W WY L
State Highway Engineer (Title)
................................................................................ s 192
BDPLOVEN. sacvuisessmsimssnnsastes st s I Lo - 255 5 sty R R P U U . WL
12 o RUTROESUPIIO FAlono o0 TN I PN 12 IS o PONGS T PEL S S PYSSICKVRO ol Piow Lot GRPRESL (G0 S DUE O o TN o Lo o RRT R L
; Chairman, State Highway Commission. Resident Engineer.
Recommended for approval by
5 Ny ALY S S e e S S L ST S
Member, State Highway Commission
B et s e s s e s

Member, State Highway Commission.



" CONTRACTOR’S BOND

F ]
s KNOW ALL MEN BY THESE PRESENT'S, That We, e s
S County, and State of Texas, as
PP C I csuisanssauusussivecmmnssiosamnssmssansssn memsnsmssssensensi g i sisos s B ssiimmmsmnsers A S s s et s e A st i

|
.................................................................................................................................................................................... I
B ssnssamsismsssmsinsssion comurse s o simp s o S s e iy ey A s
as Surety, are held and firmly bound unto the State of Texas, represented by the State Highway Engineer, in
T T BT ey A ——————— Dollars (B iciummmmmsenenmssiisiissss ¥
lawful money of the United States, to be paid to said State of Texas, for which sums of money, well and truly
to be paid, we bind ourselves, our heirs, successors, executors, and administrators, jointly and severally, firmly
by these presents.
STATTLY with ok 58818 atid aved Bl cc oo mmmiemmses Q8T 0 imcucsussouscss scomm s smmmmmammmsis i e st
{ £ D [ . R
The condition of this obligation is such that if the said bounden pPrinCiPal.. o crirsmmmess e
shall in all things well and truly perform all the terms and conditions of the aforegoing contract, to be by them
(him) performed, and within the time therein mentioned, and shall pay all lawful claims for labor performed
Road 5
and material furnished in and about the construction of said Bridge and shall have paid and discharged all
liabilities for injuries which have been incurred in and about the said construction, under the operation of the
Statutes of the State, then this obligation is to be void; otherwise to be and remain in full force and virtue.
................................................................................... (Seal)
.................................................................................... (Seal)
Done in the presence of: , s (Seal)
................................................................................................................................. (Seal)
i O IITRISE S (Seal)






PROPOSAL SHEET

Item
No.

Approximate
Quantities

Items With Unit Bid Price
Written in Words

Unit Bid Price

Amount Bid

Dollars

Cents

Dollars

Cents

Acres clearing right-of-way,

11 BOE it treemmstioste e rfhaltrnasinmtbadenscdbnsscy besai s tiragbeen: INOIIATS
G ssinscnammma s sy (GOIER
per Acre.
Acres grubbing right-of-way,
11 . dollars
. cents
per Acre.
One hundred foot stations light clearing right-of-
way, .
11 fOF s ST s g O BHIATS
(e o R LR O MR B M = S - B b o L TN cents
per 100-it. Sta.
One hundred foot stations light grubbing right-
of-way,
11 RO aruseucmaicassunais s ss o n aras o s0ese ot S oas R T S U dollars
AT i s S A T R R T L cents
per 100-ft. Sta.
Cubic Yards “Unclassified Roadway Excavation,”
12 for SORPECIV WO . (. (- >
' ahd wscsncanng :
per Cu. Yd.
Cubic Yards “Common Roadway Excavation,”
12 5% Y IO L T S S L WSO V1 . O M e dollars
BITL i snsionmsonostins sudsamnins i naa s i sy S S cents
per Cu. Yd ]
Cubic Yards “Solid Rock Roadway Excavation,”
12 for ........ S dollars
;v Lo OSSN G SP . WCHES Cur N cents
per Cu. Yd.
Cubic Yards “Dry Channel Excavation,”
13 e Lo o am  at e o———r dollars
BT oreresotrarriossoss oot e aess pras s recteprreniys: (ESCILES
per Cu. Yd.
Cubic Yards “Wet Channel Excavation,”
13 O o T e T dollars
and ... ) ... cents
per Cu Yd. ‘
Cubi¢ Yards “Excavation for Culverts” Class “A,” -
14 FOF" i s s e ONAT S




P RO,POSA L SHEET

“Items With Usit Bid Price

3 e} Unit Bid Price Amount Bid
Item | Approximate ; L P ; : Sy
No. Quantities Written in Words Dollars ‘ Cents Dollars 1 Cents
Amount brought forward —
Cubic Yards “Excavation for Culverts,” Class
“B,?l
14 520} R OO MURC-JPOOR. WONPMRR! - 101
per Cu. Yd.
Cubic Yards “Excavation for Culverts,” Class
‘fC‘N
14 (7)o S P e S PR dollars
I e e e e cents
‘ per Cu. Yd.
Cubic Yards “Excavation for Bridges” Class “A,”
14 7R WL LY . dollars
553 O RO S St N 8 SRS 0k N . cents
per Cu. Yd.
Cubic Yards “Excavation for Bridges” Class “B,”
14 ORI e e woveemee dollars
727 o SR N Wit LSS SO0l SO T ONre S S B cents
per Cu. Yd
Cubic Yards ‘Excavation for Bridges” Class “C,”
14 POT o s, OOHAES
T 11 M DT SR e W L S cents |
per. Cu. Yd | !
Cubic Yards “Borrow,”
1.7 FOT vtounivasmiviinsitis soaiuimea sl S S s sE bS dollars
. cents
" Cubic Yards ‘Stripping Material Pits,”
18 TOF i anmmiss  QO1ELE
and i S s e sy CENIES
per Cu. Yd.
Cubic Yard Stations “Over-haul,”
19 FOE msemoussnsaes . dollars
o [ TR P ST CP L SEY ey . cents
per Cu. Yd. station
~ | One hundred foot stations “Road Grader Work,”
20 for 7 dollars
711 (R PSRN | (- MR | sl e cents
per 100 ft." Sta. l l
T Cuble Vards “SubTBase” oimplete fi place, | = [
23 for dollars S
BOL o ommemiass cents gl
Barey forwarti oo enarunsan s



PROPOSAL SHEET

Item | Approximate Items With Unit Bid Price Unit Bid Price Amount Bid

No. Quantities Written in Words Dollats | Cents Dollars Cents

Amount brought forward...ooo

Cubic Yards Shell furnished,
34 B s e e B e dollars

Cubic Yards “Shell Base Course,”

34 7 Ty Sl
and o,

cineeeeeee dollars

per Cu. Yd.

Cubic Yards “Caliche” furnished,

35 ) g SR e sle dollars
B it st oems s stlerios s sosmsss it cents
per Cu. Yd. i
Cubic Yards “Caliche Base Course” complete in
place,
35 0] R e dollars
BN e e cents
per Cu. Yd.
Cubic Yards “Disintegrated Limestone” furnished,
36 2725 i e R SR S SO | o]
i G I cents
per Cu. Yd. J

Cubic  Yards “Disintegrated Limestone Base

Course” complete in place,
36 for :

37 for

Cubic Yards “Iron Ore Top Soil Base Course”

complete in place,
37 (o) G ST

Ad cissisnia e

dollars

cents

per Cu. Yd.

Cubic Yards “Gravel for Base Course” furnished

i per Cu. Yd.

Cubic Yards “Crushing and Screening,”

-for SOOI RORUR < o | 7
BB cuamissions o0 st cents




PROPOSAL SHEET

Item | Approximate Items With Usit Bid Price Unit Bid Price Amount Bid

No. Quantities Written in Words Dollars | Cents Dollars | Cents

Amount brought forward
B
f’\ 2 Square Yards “Fine Grading, Subgrade and
Shoulders,”
O e T s et sty o et dollars
3t {3 I R cents
per Sq. Yd.

Hours “Extra Rolling Earthwork,”

25
for dollars
and cents

per Hour.

31 Hours “Extra Rolling Base and Surface Courses,”
for dollars
and cents

per Hour.

31 Thousand gallons “Sprinkling,”
for dollars
AN St cents

per M. Gal

31 Thousand gallons water hauled additional mile,
for dollars
and . cents

€ i per M. Gal

32 Cubic Yards “Sub-grade Treatment Material,”
for dollars
and cents

per Cu. Yd.
Cubic Yards material hauled additional quarter
mile,
for dollars
and cents
per Cu. Yd. |
32 " | Cubic Yards “Screening,”
dollars
L cents

: -

33 8 Square Yards “Reconstrut«cd\Base Course,”
for b dollars
and . cents

per Sq. Yd.

33 Cubic Yards. Base Course | -

: Material complete in place, \
e ( for i dollar$,
{, 7 Bl e : ; cents
N Rl per Cu. Yd.
.\ II

Carry forward




PROPOSAL SHEET

Ttem |

No.

Approximate
Quantities

Ttems With Unit Bid Price
Written in Words

Unit Bid Price

Amount Bid

38

39

39

40

40

41

41

42

43

44

Dollars Cents Dollars ] Cents

Amount brought forward.... e | |

Cubic Yards “Gravel Base Course” complete in
place,

73 S SRS S O N SR N dollars
B st g A A cents
per Cu. Yd.

Cubic Yards "Local Base Course Limestone”

furnished,

TOR e Ll me e o o oy o B dollars

and ... . cents

e DY G ¥, e I Il

Cubic Yards “Soft Limestone Base Course”
complete in place,

AP | s R S e e, JOOUALS

AR e e e e cents

el o vl IO per Cu. Yd.

Cubic Yards “Sledging Stone” furnished,

ROT cotintm A S S S S e e dollars
2551 LN S UODSR B SRS W Nl EY P s W cents
per Cu. Yd.

Cubic Yards "Sledged Stone Base Course” com-

plete in place,

o) T Lo dollars

and ... . cents

__per Cu Yd.

Cubic Yards “Crusher Run Broken Stone”
furnished,

T e ssssbarsiesnmissnsias sonorsompmmis st en OB XS
B crirssnrn s ek ey s K A cents
per Cu. Yd.

Cubic Yards “Crusher Run Broken Stone Base

Course” complete in place,

DO st o e e e Sy TR dollars
and i .. cents
per Cu. Yd.

Square Yards “Waterbound Gravel or Broken
Stone Macadam Base Course” complete in
place,

...................................... dollars
...................... cents
per Sq. Yd.

"Square Yards “Bituminous Concrete Base Course” P
complete in place, :

£OkY veneramn

25 1 U SRRSO S

per Sq. Yd.

51

Square Yards “Concrete Base Cours e and Curb”
complete in place,
17 0% e P R S S PR S SO R i 11§

0510 LR O NECIC IR SO S e R cents
per Sq. Yd
Cubic Yards Sand Clay furnished, i
. %
for v : . dollars L
AN | oo censmssesionss cents
per Cu, Yd.

Carry forward.....oooocoseccerncroncensn, N I .,

B A T 0 L 70y S Sk T e W ¥ o RISy

i
3
&
:
:
.

e S e A R e R b e g A

A R BN b



PROPOSAL SHEET

Ttem
No.

Approximate
Quantities

Items With Unit Bid Price
Written in Words

Unit Bid Price

Amount Bid

Dollars

Cents

Dollars

Cents

Amount brought forward

51

Cubic Yards “Sand Clay Surface Course” com-

plete in place, s

0] S T N S L) B s T . dollars

per Cu. Yd.

. cents

52

Cubic Yards “Shell” furnsihed,

TOB! o sy (CIOLLRES

. cents
per Cu. Yd.

52

Cubic Yards
in place,

“Shell Surface Course” complete

FEE s et i QOIETS

. cents
per Cu. Yd.

53

Cubic Yards “Caliche furnished,

Tl ettt e L s de ol e, idOIRES

per Cu. Yd.

PETSROE r  1( £

Cubic Yards “Caliche Surface Course” complete
in place,

O wuasmmmsns st mmsrasis, OO IALS
afitl ceennenen

. cents
per Cu. Yd.

Cubic Yards “Disintegrated Limestone” furnished,

for ... R o e e e e S AT
HAEE cemuncnsie Shctinamios adas snsmts stars e i A RS,
per Cu Yd.

. cents

Cubic Yards “Disintegrated Limestone Surface
Course” complete in place,

2 OO 1 U P e OO0, VPRI - | | o

-1 (< (O PRI PRSP, - .. 1| -~
per Cu. Yd.

55

Cubic Yards “Iron Ore Top Soil,, furnished,

e e WAL R R S NG B e dollars

afd i

R s sy CERES
per Cu. Yd. i

55

Cubic Yards “Iron Ore Top Soil Surface Course”
complete in place,

altd cosnmnnrmRa e R e COTILS
per Cu. Yd.

Carry forward...mmrm e e ssisseiesseneesnes




PROPOSAL.SHEET:

Item | -Approximate | - 5 Items With Utﬂt Bid Price - ‘ Unit Bid Price Amount Bid
No. Quantities Written in Words Dollars | Ceiits Dollars Cents
[ : Amount brought forward...... '
| Cubic Yards “Pea Gravel” furnished, (
56 i
for dollars
and ... " cents
per Cu. Yd.
Cubic Yards “Pea Gravel Surface Course” com-
56 plete in place,
for dollars
and cents
per Cu. 'Yd.
Cubic Yards “Gravel for Surface Course” furnished,
57 . BOT ouusiiconssisorasnsistas.sstonaossscsssidsssdbonss s desSscaat ey dollars
and cents
per Cu. Yd.
p Cubic Yards “Standard Gravel Surface Course”
complete in place,
for dollars
id s cents
per Cu. Yd.
5 Square Yards “Waterbound Macadam Surface ‘
Course” complete in place, .
for dollars
and cents . (
per Sq. Yd. b2
5-9 Square Yards “Single Bituminous Surface Treat-
ment” complete in place,
for _. dollars
and g cents
per Sq. Yd.
- Square Yards “Double Bituminous Surface Treat-
ment” complete in place,
for .... dollars
and .. ; cents
per Sq. Yd.
Square Yards “Triple Bituminous Surface Treat-
61 ment” complete in place,
for ; dollars
and . cents
per Sq. Yd. Al
Square Yards “Limestone Rock Asphalt Surface
62 Treatment” complete in place,
for : dollars
. and ; cents
if 25 i “per Sq. Yd. |
¥ X f i
Carry forward. sy f f f




PROPOSAL SHEET

Item
No.

Approximate
Quantities

Items With Unit Bid Price
Written in Words

Amount brought forward...........moocemee

Unit Bid Price

Amount Bid

Dollars | Cents

Dollars l Cents

Square Yards “Bituminous Macadam Surface

63 Course” complete in place,
for dollars
and ... cents
per Sq. Yd.
Square Yards “Two Course Limestone Rock
o Asphalt Surface Course” complete in place,
for dollars
and o cents
per Sq. Yd.
Square Yards “Hot Mixed Limestone Rock
65 ;
Asphalt Pavement” complete in place,
L75Y SR BB dollars
and .. cents
per Sq. Yd.
6 Square Yards “Coarse Aggregate Bituminous

Concrete Pavement” complete in place,
for .. dollars
A s cents
per Sq. Yd.

Square Yards “Bituminous Concrete Pavement

67 : :
(Modified Topeka Type)” complete in place,
for dollars
and ... cents
per Sq. Yd.
63 Square Yards “Sheet Asphalt Pavement” com-
plete in place,
for dollars
and cents
per Sq. Yd.
69 Square Yards “Concrete Pavement” complete in
place,
TOR s e T dollars
and cents
per Sq. Yd.
oy Pounds “Reinforcing Steel for Pavements” com-
plete in place,
for ; dollars
and cents
per Pound
"o Square Yards “Bituminous Filled Brick Pave-

ment” complete in place,

for dollars

and cents

Carry forward.....




PROPOSAL SHEET

Item | Approximate Items With Unit Bid Price Unit Bid Price | Amount Bid
No. Quantities Written in Words Dtz ’ Cetits , Dollars ’ Cénts

l ] | _Amcunt brought forward........cooommooeo =" n I . [ I

Thousand Foot Board Measure “Untreated Bridge (

&3
Timber” complete in place,

G N e s et 0.0 B o B i
7 (e R
per M. F. B. M.

Thousand Foot Board Measure ..o 7

83

Treated Timber” complete in place,
BON ecnonsuiamssinsi i st oo s R Tt enenncnne (OIS
5 L s N . 1 i
per M. F. B. M. ]

Cubic Yards Class “A" Concrete complete in place,
107 OSSOSO (- |1 7|

per Cu. Yd.

Cubic Yards Class “B” Concrete complete in place,

. dollars
. cents

BOL remesmnsassantss

per Cu, Yd.

I Cubic Yards Class “C” Concrete complete in place,

oo
o

FOP ressbnimusmssecstrsstsmemssusssmrsssmsmsssns passsmiaminsis azesssiss. - O INATA (

per Cu. Yd.

Cubic Yards Class “D” Concrete complete in place,
< SRS PUCR. SRTR W, | - ..

;457 O SN W N . cents

per Cu. Yd.

Pounds Reinforcing Steel (Structures) complete
in place,

IOF s G s O1IATS

per Pound ![

g7 Pounds “Structural Steel” complete in place,
B ey e e B el dollars

per Pound

Cubic Yards “Dry Rubble Masonry” complete in

88 place,




N

A m—
PROPOSAL SHEET
Item | Approximate Ttems With Unit Bid Price Unit_Bid Price Amount Bid
No. Quantities Written in Words Dollars | Cents Dollars | Cents
Amount brought forward ... N | l |
Cubic Yards “Mortar Rubble Masonry” complete
89 in place,
PO o it e i e R A TS0 dollars
and cents
90 Linear Feet of e inch “Reinforced Concrete
pipe,” complete in place,
R T e ol (o] - Ll
. cents
per Lin. Ft.
Linear Feet ofod inch “Reinforced Concrete
90

pipe,” complete in place,
F R NN o SN OSSR WS (o1 (5.
AT | oo e T S s s, (CBTIES
per Lin. Ft.

|
Linear Feet of .o inch “Cast Iron Pipe”
L complete in place,
TEIE S s L e R e OO A
V¥ 1 [ QRS —— i cents
Per Lin. Ft.
91 Lienar Feet of woeeinch “Cast Iron Pipe,”
complete in place,
TOr o smsinmards, ... dollars
T L S B S R B e B i cents
per Lin. Ft.
Linear Feet of —cocorinch “Cast Iron Pipe,”
o complete in place,
e BT R e RO SIS dollars
AU coriiiiiiissie v e e e senmsats s nRs e s sennganssetnssns cents
per Lin. Ft
02 Linear Feet of ..eicianieianaws inch “Corrugated
Galvanized Metal Pipe” complete in place,
o) T RSP PR o R~ A dollars
-1y s IR O D SOy SR SO M B 50 cents
per Lin. Ft
02 Lincar Feet of o inch “Corrugated
Galvanized Metal Pipe” complete in place,
170 <R RN BN Y S cpm st s S o 1 1.
E-5 7 [ DS N, .... cents
per Lin. Ft.
Tiinear Bedt BF s inch “Corrugated
92 Galvanized Metal Pipe” complete in place,
IO s s S S L dollars
and .. e cents
| - per Lin. Ft.
Linear Feet of wocooeeceeceececeeeineh “Vitrified Clay
93 Pipe” complete in-place,
M e s T B e S S s e S A B R B T, dollars
B e idtent e e W A S Y cents
per Lin. Ft. ]
03 Einedr Beat Bt wrameensnage inch “Vitrified Clay (
: Pipe” complete in place,
BB s s s e e dollars

A e es e s e cents
per Lin. Ft. i

Awmiount. brought forward. v nmnnenaamas




PROPOSAL SHEET

Item
No.

Approximate
Quantities

Items With Unit Bid Price
Written in Words

Unit Bid Price |  Amount Bid

Dollars f Cents { Dollars

Cents

Amount brought forward.....ooooeen,

I

Linear Feet of “Relaying Culvert Pipe” of 18”7

o diameter and under,
... dollars
A cents
per Lin. ITt,
Linear Feet of “Relaying Culvert Pipe” of over
94 :
18" diameter,
oy e RPN U S S SN dollars
and . cents
One Hundred Foot Stations “Sodding,”
101
TOR di as i e S s e dollars
aft e . cents
per 100 ft. Sta.
One Hundred Foot Stations “Seeding,”
102 for I Sl L dollars
Al gt S B sl ot e e cents
] per 100 ft. Sta.
103 Linear Feet “Untreated Timber Piling” complete
in place,
(o dollars
AU SE el e (OBTTES
per Lin. Ft.
104 Lincat Heet s Treated Timber Piling”
complete in place,
for
and
per Lin. Ft. =
105 Linear Feet “Precast Concrete Piling” complete
in place,
o) N S e e dollars
BHI. - coavama soostctovmizmismss s A S S S AR cents
per Lin. Ft.
Linear Feet “Cast in Place Concrete Piling”
106 complete in place,
7<) I s wweveneee dollars
and cents
per Lin. Ft.
Square Yards “Plain Rip Rap” complete in place,
107 O gy dollars
and : cents 2
per Sq. Yd. ]
Square Yards “Grouted Rip Rap” complete in place, |
108 for e dollars
and cents
16/:35 5l ] ' £: | LRI SN { l




PROPOSAL SHEET

Amount Bid

Item | Approximate Ttems With Unit Bid Price Unit Bid Price
No. Quantities Written in Words Doilars | Cents Dollars Cents
Amount brought forward..............
Linear Feet “Stone Underdrain” complete in place,
109 ] R dollars
and .. B N cents
per Lin. Ft.
Linear Feet “Vitrified Tile Underdrain” complete
in place, ’
110 TOT bl A L e dollars
AR s cents
per Lin. Ft.
Linear Feet “Cement Joint Tile Outlets for
Underdrains,”
111 O wssimimis dollars
2o ¢ [ cents
per Lin. Ft
Linear Feet “Concrete Curbing” complete in place,
112 PO o L, b dollars
AN etz cents
per Lin. Ft.
Linear Feet “Straight Five Inch Stone Curbing”
complete in place,
113 for ; dollars
and ... cents
per Lin. Ft. '
Linear Feet of “Straight Six Inch Stone Curbing”
complete in place,
113 for dollars
L L cents
per Lin. Ft
Linear Feet of “Straight Eight Inch Stone Curb-
ing” complete in place,
113 for s dollars
Afd  soecusa: cents
per Lin. Ft,
Linear Feet of “Curved Six Inch Stone Curbing”
complete in place,
113 S5 P N O dollars
and ... cents
per Lin. Ft.
Linear Feet of “Curved Eight Inch Stone Curb-
ing” complete in place,
113 for R S B S G At dollars :
BN s s aral il SR s cents
per Lin. Ft.
Linear Feet of “Resetting Curbing,” )
114 for dollars
Afd s cents

per Lin. Ft.




PROPOSAL SHEET

Item | Approximate Items With Unit Bid Price Unit Bid Price 1 Amount Bid
No. Quantities Written in Words : Dollars ] Cents | Dollars Cents
Amount brought forward.....oiiiiien | |

Linear Fect “Wire Cable Guard Railing” complete

115 in place,

BT i s iramsrsssisntrssssssmmss msmmealbsmaanstsmnsmt sebntensoner. | DI QTS

1t oo e WSV NN RSt i, G P SOV <
per Lin. Ft.

Lincar Feet “Galvanized Pipe Guard Railing”

116 complete in place,
FOR! Soctmsimismass s S e i e i e st as dollars
AN et nsrenernns CENES
. per Lin. Ft. i l
Linear Feet “Wood Guard Railing” complete in
place,
117 BOT s e i i svesnay  QOUAES

31 73 AR R B . cents

per Lin. Ft.

Linear Ieet "Concrete Railing for Structures,”

118 Type “C” complete in place, '
FOF" cunomasessiumsossmmon touosan G asiodia TS 5 dollars
and e AT cents

per Lin. Ft.

Linear Feet “Concrete Railing for Structures,”

118 Type “D” complete in place,

TOH colicmms s ans o TONAES

BT cassersssmsmmssmisc s e s e cents
per Lin. Ft.

Linear Feet “Pipe Railing for Structures” Com-
119 lete in place,
for ST N SRR Ve dollars

A s i S s T s cents
per Lin. Ft.

Linear Feet “Iron Railing for Structures” com-
120 plete in place,

per Lin. Ft. -

Carey: Forviard s amnsermmenan i s




The undersigned agree... and pledge... himself themselves to complete the work in full by

The bond, given by the undersigned, in the amount of .. ... Dollars

($.ooieieoeeeeeeeeereeeeenenns), tO s€CUTE @ prOper compliance with the terms and provisions of this contract,
and to insure and guarantee the work until final completion and acceptance, is hereto attached.and
made a part thereof.

Accompanying this proposal is a certified check payable to the order of the STATE HIGHWAY

COMMISSION, for.....cocooooeeeeeeeecceceee. Dollars, ($oooevcocecceeececeececeeee ), S2id check to be returned
to the bidder, unless in case of the acceptance of the proposal .. he... shall fail to execute a contract
and file a bond within ten days of its acceptance, in which case the check is to become the property
of said Commission, and is to be considered as payment for damages due to delay and other incon-
veniences suffered by said Commission on account of failure of the bidder to execute contract. It is
understood that the party of the first part reserves the right to reject any and all bids.

The work proposed to be done shall be accepted when fully completed and finished to the entire
satisfaction of the State Highway FEngineer and after having been subject to public team traffic for
its entire length for a period of not less than thirty (30) days (except when the weather conditions
have been such that the surfacing could not. be properly bonded and compacted, in which case the
date of acceptance shall be delayed until ten (10) days after date oflsuch rains as will in the opinion of
the Engineer be sufficient to thoroughly bond and compact the surface)

For the construction of this work the undersigned expects to use material from

furnished by

from the quarry pit at

The undersigned wishes to list in addition work of a similar character completed by him

Address

NOTE: Signatures to comply with Paragraph 2.4 of the specifications.
Form 2901be-T1327-725-10m.







N A 5., Fiuxed Bermudez asphalt shall be homogenecus, free frox
water, and shall not foasm when heated to 175°C. (247°7) .

It shall meet the following requirements:
1. Specific gravity 25°/25°c. (77°/77°F) ... 1.050 to 1.070,
2. Flash Foint +..... not less than 175°C. (347°F).
3. Melting Point ee..... 45%C. (113°F) to 55°. (131°F).
4. Penetration =t 25°/25%C. (779F) 100 g., 5 Sec. 80 to 70.
5. Loss at 163°C. {325°F) 5 hours - not more than 3.0%.
a. Penetration of residue at 2500. (77°F) .
100g., 5 Sec. - not less than 3C.
6. Total bitumen {soluble in carbon disulphide)} not less than 94.5%.
b. Inorganic matter insoluble - not more than 2.0% to 3.5%.
Tests of the physical and chemical properties of the asphalt shall
be made in accordance with the methods prescribed in United States Department

of Agriculture Rulletin 1216.

Lime. The lime shall be comrercial hydrated lime mesting the re-
quirements of the Amcrican Scciety of Testing Materizls.

Liguifier. The liguirfier shnll be naptha varying between 45 and 58
degrees Baume to meet the requirements of construction conditions.

When tested by laboratory methods, the psving mixture for bottom
course shall meet the following requirements. The exact proportion and
cheracter of each constituent producing the total mixture within thess limits,
shell be as directed by the Bagineer.

Mineral AZEregate « ¢ ¢ ¢ « s o o o ¢ s« o « 65 = 80 per cent.
Minerel FILIEE w % ¢ o o % « & » ® & ¢ & » L8 = 30 pér gent
Asphaltic Cement .« o o o o « o & o« « o » &0 = 6.0 per cent.
TG g in oo R R e R G e LR B
Liquifier « + « ¢« ¢ ¢« o« o ¢« ¢« a s 8 « » o » 0.6 = 0.8 per cent.

2.2 Top Course. Upon the bottcm course there shall be constructed a
top course which shall be & inch thick after compression, and which shall
consist of a uniform mixture of mineral aggregate, mineral filler, lime and
liguifier proportioned as hereinzfter specified. The constituents of this

course shall meet the following requirements;



s

Mineral Aggregate. The mineral aggregate shall be the same as for
the bottom course except that all of the material shall pass a 5/8 inch screen.

Mineral Filler. The mineral filler shall be of the same quality as
for the bottom course. All shall pass 2 1/4 inch screen. Of this material
not less than 157 nor more than 25% shall pass the 80 mesh scrcen and be ro=

tained on 2 200 mesh screen and not less than 8% nor more than 12% shall pass
2 200 mesh screen.

Lime. The lime shall be the same as for the bottom course.
Liquifier. The liquifier shall be the same =s for the bottom course.

The paving mixture when tested by laboratory methods shall meet the
following requirements. The exact proportion and charaetér of each constid

uent producing the total mixturc within these limits shall be as directed by
the Engineer.

Mine. Maxe
Mineral iggregate 554 75%
Filler 20% ‘40%
Asphaltic Cement 5% %
Lime , 0.5% 1.0%
Liquitier | 0.6% - 0.8%

.~ R+3 BSurface Covering Material. This material shall consist of clean, .
dry sand or limestone or Portland Cement placed in such guantity so as to cover
the entire surfasce with a thin uniform course.

3. Construction Methods.

3.1 The percentage of bitumen in the finished course shall not vary more
than % per cent from the proportion established by the Engineer. 411 materials
and sources of materials shall be staisiactory to the Engineer and whenever re-
quired by him samples of the nmixturs may be taken several times daily and the
mixture to be acceptable must invariably conform to all requirements.

3.2 For .the verificaticn of weighte or proportions and charascter of
ilaterials and determinations of temperature secured, the Engineer, or his
authorized representative, shall have access to all parts cof the paving plant
at any time. Suitable snd accurante thermometers, weighing scales and other

necessary apparatus shall be furnished and kept in order by the contractor and
installed by the Engineer.

5.3 Insrnection: Approval of sources of material supply:

Sources of supply for the asphaltic cement, fine and coerse aggregate
g shall be approved by the Engireer before the delivery of materials is started,

- and samples shall be submitted in accordance with the requirements’of the
Engineer as prescribed in the U. S. Department of Agriculture Bulletin No. 1216.-





















Company to be an acceptence of its proposal by

-

Warren Brothers Company, owner of the patents used in the construction
of the Werrenite-Bitulithic Pavement, shall file with the proper official
or board which is about to receive bids for the work, a properly executed
binding agreement to furnish to amy contractor desiring to bid for the work
all the necessary Warrenite-Bitulithic Surface mixtures, mixed ready for use,
in accordance with Section "Wearing Surface," at a definite reasonable price.
Szid price shall include a license to use all of the patents required in the
construction of the Warrenite-Bitulithic Pavoment as hercin specified.

The acceptance of blds by
and the letting of a contract for the same shall be deemed by Warren Brothers

and by the Contractor to whom such contract

shall be awardei and ‘are all that shall be necessary to bind Warren Brothers
Company to said agreement. The filing of a bid under these specifications
will be construed as an acceptance of the terms of the license agreement filed
by Warren Brothers Company, &t the price fixed in said agreement, which is on
file with the proper official or board.

(Copyrighted 1922 by Warren Brothers Company, Boston, Massd)

N.B.--The foregoing specifications are copyrighted. ~City and other engineers
and municipal officials are given free right to copy the specifications, pro-
vi ded they are not modified as to scctions "Wearing Surface" and "Laying"
without express permission of Warren Brothers Company. 2

1813




