421-009

Special Provision to Item 421
Hydraulic Cement Concrete
Item 421, “Hydraulic Cement Concrete” of the Standard Specifications is amended with respect to the clauses cited below. No
other clauses or requirements of this Item are waived or changed.
Article 421.2, “Materials,” the second sentence of the first paragraph is voided and replaced by the following.
Provide aggregates from sources listed in the Department’s Concrete Rated Source Quality Catalog (CRSQC).
Article 421.2.2, Supplementary Cementing Materials (SCM), is voided and replaced with the following.
Supplementary Cementing Materials (SCM).
 Fly Ash. Furnish fly ash, Modified fly ash (MFA), and Ground Bottom Ash (GBA) conforming to DMS-4610, “Fly Ash.”
 Slag Cement. Furnish Slag Cement conforming to DMS-4620, “Slag Cement.”
 Silica Fume. Furnish silica fume conforming to DMS-4630, “Silica Fume.”
 Metakaolin. Furnish metakaolin conforming to DMS-4635, “Metakaolin.”
Article 421.3.1.3, “Agitators and Truck and Stationary Mixers,” the first paragraph is voided and replaced by the following.
Provide stationary and truck mixers capable of combining the ingredients of the concrete into a thoroughly mixed and uniform
mass and capable of discharging the concrete so that the requirements of Tex-472-A are met.
Article 421.3.1.3, “Agitators and Truck and Stationary Mixers,” is supplemented with the following.
Truck mixers with automated water and chemical admixture measurement and slump and slump flow monitoring equipment
meeting the requirement of ASTM C 94 will be allowed. Provide data every 6 mo. substantiating the accuracy of slump, slump
flow, temperature, water, and chemical admixture measurements. The slump measured by the automated system must be within
1 in. of the slump measured in accordance with Tex-415-A. The concrete temperature measured by the automated system must
be within 1°F of concrete temperature measured in accordance with Tex-422-A. The Engineer will not use the automated
measurements for acceptance.
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Article 421.4.2, “Mix Design Proportioning,” Table 8 is voided and replaced by the following.
Table 8
Concrete Classes

Class of
Concrete

A

Design
Strength,1
Min f′c (psi)

3,000

Max
w/cm
Ratio

0.60

Coarse
Aggregate
Grades2,3,4

Cement
Types

1–4, 8
I, II, I/II, IL,
IP, IS, IT, V

B

C6

2,000

3,600

0.60

0.45

Mix
Design
Options

1, 2, 4, & 7

F6

3,000

Note7

0.50

0.45

When the cementitious material
content does not exceed
520 lb./cu. yd., any fly ash listed
in the MPL may be used at a
cement replacement of 20% to
50%.

General Usage5

Curb, gutter, curb & gutter, conc.
retards, sidewalks, driveways,
back-up walls, anchors, nonreinforced drilled shafts

2–7

Riprap, traffic signal controller
foundations, small roadside
signs, and anchors

1–6

Drilled shafts, bridge
substructure, bridge railing,
culverts except top slab of direct
traffic culverts, headwalls, wing
walls, inlets, manholes, concrete
traffic barrier

I, II, I/II, IP,
IL, IS, IT, V

1–8

I, II, I/II,
E

Exceptions to
Mix Design Options

2–5

2–5

IL, IP, IS, IT,
V

1–8

When the cementitious material
content does not exceed 520
lb./cu. yd., any fly ash listed in
the MPL may be used at a
cement replacement of 20% to
50%..

Railroad structures; occasionally
for bridge piers, columns, bents ,
post-tension members

I, II, I/II, IP,
IL, IS, IT, V

H6

Note7

0.45

3–6

I, II, I/II, III,
IP, IL, IS, IT,
V

1–4

S6

4,000

0.45

2–5

I, II, I/II, IP,
IL, IS, IT, V

1–8

P

See
Item 360,
“Concrete
Pavement.”

0.50

2–3

CO6

4,600

0.40

6

LMC6

4,000

0.40

6–8

I, II, I/II, IL,
IP, IS, IT, V

1–8

Do not use Type III cement in
mass placement concrete.
Up to 20% of blended cement
may be replaced with listed
SCMs when Option 4 is used for
precast concrete.
Options 6, 7, & 8 allowed for
cast-in-place Class H concrete.

I, II, I/II, IP,
IL, IS, IT, V
3,600

0.45

4–6

1-8

K6

Note7

0.40

Note7

I, II, I/II, III
IP, IL, IS, IT,
V

HES

Note7

0.45

Note7

I, IL, II, I/II,
III

When the cementitious material
content does not exceed 520
lb./cu. yd., any fly ash listed in
the MPL may be used at a
cement replacement of 20% to
50%..

Concrete pavement

Bridge deck concrete overlay
Latex-modified concrete overlay
Use a minimum cementitious
material content of 658 lb./cu.
yd. of concrete.
Limit the alkali loading to 4.0
lbs./cu. yd. or less when using
option 7.

Slurry displacement shafts,
underwater drilled shafts

Note7

1-8
Mix design options do not apply.
700 lb. of cementitious material
per cubic yard limit does not
apply.

2-6

Precast concrete, post-tension
members

Bridge slabs, top slabs of direct
traffic culverts, approach slabs

1–8

SS6

Seal concrete

Concrete pavement, concrete
pavement repair
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Class of
Concrete

“X”
(HPC)

Design
Strength,1
Min f′c (psi)

Max
w/cm
Ratio

Coarse
Aggregate
Grades2,3,4

Mix
Design
Options

Note10

0.45

Note10

I, II, I/II, III
IP, IL, IS, IT,
V

1–4, & 8

Note10

0.45

Note10

I/II, II, IP, IL,
IS, IT, V

1–4, & 7

6,8, 9

“X”
(SRC)

Cement
Types

6,8, 9

Exceptions to
Mix Design Options

General Usage5

Maximum fly ash replacement
for Option 3 may be increased to
50%.
Up to 20% of a blended cement
may be replaced with listed
SCMs for Option 4.
Do not use Option 8 for precast
concrete.
When using fly ash, only use fly
ashes allowed for SRC as listed
in the Fly Ash MPL.
Type III-MS may be used where
allowed.
Type I and Type III cements may
be use when fly ashes allowed
for SRC as listed in the Fly Ash
MPL are used, and with a
maximum w/cm of 0.40.
Up to 20% of blended cement
may be replaced with listed
SCMs when Option 4 is used for
precast concrete.
Do not use Option 7 for precast
concrete11.

1.
2.

Design strength must be attained within 56 days.
Do not use Grade 1 coarse aggregate except in massive foundations with 4 in. minimum clear spacing between reinforcing steel bars,
unless otherwise permitted. Do not use Grade 1 aggregate in drilled shafts.
3. Use Grade 8 aggregate in extruded curbs unless otherwise approved.
4. Other grades of coarse aggregate maybe used in non-structural concrete classes when allowed by the Engineer.
5. For information only.
6. Structural concrete classes.
7. As shown on the plans or specified.
8. “X” denotes class of concrete shown on the plans or specified.
9. (HPC): High Performance Concrete, (SRC): Sulfate Resistant Concrete.
10. Same as class of concrete shown on the plans.
11. Option 7 will be allowed for precast concrete products included in Items 462, 464, and 465.

Article 421.4.2.2, “Aggregates,” is supplemented by the following.
Use the following equation to determine if the aggregate combination meets the sand equivalency requirement when blending
fine aggregate or using an intermediate aggregate:

SE1  P1   SE2  P2   SEia  Pia   80%
100

where:
SE1 = sand equivalency (%) of fine aggregate 1
SE2 = sand equivalency (%) of fine aggregate 2
SEia = sand equivalency (%) of intermediate aggregate passing the 3/8 in. sieve
P1 = percent by weight of fine aggregate 1 of the fine aggregate blend
P2 = percent by weight of fine aggregate 2 of the fine aggregate blend
Pia = percent by weight of intermediate aggregate passing the 3/8 in. sieve
Article 421.4.2.5, “Slump,” the second paragraph is voided and not replaced. Table 9 is voided and replaced with below:
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Table 9
Placement Slump Requirements
General Usage
Walls (over 9 in. thick), caps, columns, piers
Bridge slabs, top slabs of direct traffic culverts, approach slabs, concrete overlays, latexmodified concrete for bridge deck overlays
Inlets, manholes, walls (less than 9 in. thick), bridge railing, culverts, concrete traffic barrier,
concrete pavement (formed)
Precast concrete
Underwater concrete placements
Drilled shafts, slurry displaced and underwater drilled shafts

Placement Slump
Range,1,2 in.
3 to 7
3 to 6
4 to 6
4 to 9
6 to 8-1/2
See Item 416,
“Drilled Shaft
Foundations.”

Curb, gutter, curb and gutter, concrete retards, sidewalk, driveways, seal concrete, anchors,
As approved
riprap, small roadside sign foundations, concrete pavement repair, concrete repair
1. Maximum slump values may be increase above these values shown using chemical admixtures, provided the
admixture treated concrete has the same or lower water-to-cementitious ratio and does not exhibit segregation
or excessive bleeding. Request approval to increase slump limits in advance for proper evaluation by the
Engineer.
2. For fiber reinforced concrete, perform slump before addition of fibers.

Article 421.2.6, “Mix Design Options”, is voided and replaced with the following.
Option 1. Replace cement with at least the minimum dosage listed in the Fly Ash MPL for the fly ash used in the mixture. Do not
replace more than 50% of the cement with fly ash.
Option 2. Replace 35% to 50% of the cement with slag cement.
Option 3. Replace 35% to 50% of the cement with a combination of fly ash, slag cement, MFAmetakaolin, or at least 3% silica
fume; however, no more than 35% may be fly ash, and no more than 10% may be silica fume.
Option 4. Use Type IP, Type IS, or Type IT cement as allowed in Table 8 for each class of concrete. Up to 10% of a Type IP,
Type IS, or Type IT cement may be replaced with fly ash, slag cement, or silica fume. Use no more than 10% silica fume in the
final cementitious material mixture if the Type IT cement contains silica fume, and silica fume is used to replace the cement.
Option 5. Option 5 is left intentionally blank.
Option 6. Use a lithium nitrate admixture at a minimum dosage determined by testing conducted in accordance with Tex-471-A.
Before use of the mix, provide an annual certified test report signed and sealed by a licensed professional engineer, from a
laboratory on the Department’s MPL, certified by the Construction Division as being capable of testing according to Tex-471-A.
Option 7. Ensure the total alkali contribution from the cement in the concrete does not exceed 3.5 lb. per cubic yard of concrete
when using hydraulic cement not containing SCMs calculated as follows:

lb. alkali per cu. yd. 

lb. cement per cu. yd.  % Na 2Ο equivalentin cement
100

In the above calculation, use the maximum cement alkali content reported on the cement mill certificate.
Option 8. Use Table 10 when deviating from Options 1–3 or when required by the Fly Ash MPL. Perform required testing
annually, and submit results to the Engineer. Laboratories performing ASTM C1260, ASTM C1567, and ASTM C1293 testing
must be listed on the Department’s MPL. Before use of the mix, provide a certified test report signed and sealed by a licensed
professional engineer demonstrating the proposed mixture conforms to the requirements of Table 10.
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Provide a certified test report signed and sealed by a licensed professional engineer, when HPC is required, and less than 20%
of the cement is replaced with SCMs, demonstrating ASTM C1202 test results indicate the permeability of the concrete is less
than 1,500 coulombs tested immediately after either of the following curing schedules:
• Moisture cure specimens 56 days at 73°F.
• Moisture cure specimens 7 days at 73°F followed by 21 days at 100°F.

Scenario

Table 10
Option 8 Testing and Mix Design Requirements

A

B

C

D

1.
2.

ASTM C1260 Result
Mix Design
Mix Design
Fine Aggregate Coarse Aggregate
> 0.10%

> 0.10%

Testing Requirements for Mix Design Materials
or Prescriptive Mix Design Options
Determine the dosage of SCMs needed to limit the 14-day expansion of
each aggregate1 to 0.10% when tested individually in accordance with
ASTM C1567.

Use the minimum replacement listed in the Fly Ash MPL, or
When Option 8 is listed on the MPL, use a minimum of 40% fly ash with
≤ 0.10%
≤ 0.10%
a maximum CaO2 content of 25%, or
Use any ternary combination which replaces 35% to 50% of cement.
ASTM C1293 1 yr. Use a minimum of 20% of any fly ash; or
≤ 0.10%
Expansion ≤ 0.04% Use any ternary combination which replaces 20% to 50% of cement.
Determine the dosage of SCMs needed to limit the 14-day expansion of
≤ 0.10%
> 0.10%
coarse and intermediate1 aggregate to 0.10% when tested individually
in accordance with ASTM C1567.
Use the minimum replacement listed in the Fly Ash MPL, or
When Option 8 is listed on the MPL, use a minimum of 40% fly ash with
> 0.10%
≤ 0.10%
a maximum CaO2 content of 25%, or
Use any ternary combination which replaces 35% to 50% of cement.
Determine the dosage of SCMs needed to limit the 14-day expansion of
ASTM C1293 1 yr.
> 0.10%
each fine aggregate to 0.10% when individually tested in accordance
Expansion ≤ 0.04%
with ASTM C1567.
Intermediate size aggregates will fall under the requirements of mix design coarse aggregate.
Average the CaO content from the previous ten values as listed on the test certificate.

Article 421.4.2.7, “Optimized Aggregate Gradation (OAG) Concrete,” the first sentence of the first paragraph is voided and
replaced by the following.
The gradations requirements in Table 4 and Table 6 do not apply when OAG concrete is specified or used by the Contractor
unless otherwise shown on the plans.
The fineness modulus for fine aggregate listed in Table 5, does not apply when OAG Concrete is used,
Article 421.4.6.2, Delivering Concrete,” the third paragraph is supplemented by the following.
When truck mixers are equipped with automated water or chemical admixture measurement and slump or slump flow monitoring
equipment, the addition of water or chemical admixtures during transit is allowed. Reports generated by this equipment must be
submitted to the Engineer daily.
Article 421.4.6.2, “Delivering Concrete,” the fifth paragraph is voided and replaced with the following. Begin the discharge of
concrete delivered in truck mixers within the times listed in Table 14. Concrete delivered after these times, and concrete that has
not begun to discharge within these times will be rejected
Article 421.4.8.3, “Testing of Fresh Concrete,” is voided and replaced with the following.
Testing Concrete. The Engineer, unless specified in other Items or shown on the plans, will test the fresh and hardened
concrete in accordance with the following methods:
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Slump. Tex-415-A;
Air Content. Tex-414-A or Tex-416-A;
Temperature. Tex-422-A;
Making and Curing Strength Specimens. Tex-447-A;
Compressive Strength. Tex-418-A;
Flexural Strength. Tex-448-A; and
Maturity. Tex-426-A.

Flexural strength and maturity specimens will not be made unless specified in other items or shown on the plans.
Concrete with slump less than minimum required after all addition of water withheld will be rejected, unless otherwise allowed by
the Engineer. Concrete with slump exceeding maximum allowed may be used at the contractor’s option. If used, Engineer will
make, test, and evaluate strength specimens as specified in Article 421.5., “Acceptance of Concrete.” Acceptance of concrete
not meeting air content or temperature requirements will be determined by Engineer. Fresh concrete exhibiting segregation and
excessive bleeding will be rejected.
Article 421.4.8.3.1. “Job-Control Testing,” is voided and not replaced.
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