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TABLE 1. CLASSES OF CONCRETE AND MIX DESIGN CRITERIA

S Mix Design
Class Use Specification Cement Water / | Compressive Air Coarse
of Section Factor Cement u Strength Content Aggregate
Conc. Reference Ratio m (Flexural Strength) % Gradations
cwt/cu yd P (14)
{3) Ibilb psi, minimum
in. Days
Min. Max (4) 14 28
Pavement 420 or 421
Base Course 353 Ty lll | 3500 CA5&CA7,

PV |Base Course Widening 354 5.65 (1) 7.05 032-042| 2-4 | 3500 (650) 50-80 |[CA5&CA 11,
Driveway Pavement 423 6.05 (2) (5) | (650} CAT7, CA11,
Shoulders 483 or CA 14
Shoulder Curb 662
Pavement Patching 3200

PP |Bridge Deck Patching (10) 442 (600)

Avrticle 701.17(e)(3)b.
6.50 7.50 CA7 CA1,
PP-1 6.20 (Ty Ill) 7.20 (Ty Ill) 032-044|2-4 at 48 hours 40-70 CA 13, CA 14,
PP-2 7.35 7.35 032-038|2-6 at 24 hours 40-6.0 |orCA16
PP-3 7.35(Ty ) (8) | 7.35 (Ty ) (8) | 0.32-035[2-4 at 16 hours 40-6.0
PP-4 6.00 (9) 6.25 (9) 0.32-050|2-86 at 8 hours 40-6.0
FPP-5 6.75 (9) 6.75 (9) 032-040|2-8 at 4 hours 4.0-6.0 |CA13,CA 14, 0r
CA 16

: ’ 6.50 7.50 3500 (650) CAT7 CA1,

RR |Railroad Crossing 422 6.20 (Ty Ill) 7.20 (Ty Ill) 032-044|2-4 at 48 hours 4.0-70 |5 cA 14
Bridge Superstructure 2-4 4000 CA7 CA1N,

BS | Bridge Approach Slab 503 6.05 7.05 032-044 5 (675) 50-80 |5rca14 (7)
Various Precast Concrete Items CA7, CA11,CA 13,

PC Wet Cast 1042 565 7.05 032-044|1-4| SeeSection1042 | 50-8.0 |CA 14, CA 18, or

Dry Cast 5.65 (TY I T.05(TY 1y 0.25-040]0-1 NiA CA7&CA 16
Precast Prestressed Members 504 Plans CA 11 (11),

PS [Precast Prestressed Piles and 512 5.65 7.05 032-044 | 1-4 5000 | 2080 |CA 13, CA 14 (11),
Etensibns 565 (TY ) | 7.05(TY ) o CA 18
Precast Prestressed Sight Screen 639 3500




TABLE 1. CLASSES OF CONCRETE AND MIX DESIGN CRITERIA

S
Class Use Specification Cement Water / | Mix Design Air Coarse
of Section Factor Cement u Compressive Strength | Content Aggregate
Conc. Reference Ratio m (Flexural Strength) % Gradations
cwi/cu yd p (14)
(3) Ibilb psi, minimum
in. Days
Min. Max (4) 3 14 28
DS |Drilled Shaft (12) 518 6.65 7.05 032-044|6-8 4000 65.0-8.0|CA 13, CA 14,
Metal Shell Piles (12) 512 (8) (675) CA 16, or a blend
Sign Structures 734 of these gradations.
Drilled Shaft (12)
Light Tower Foundation (12) 837
5.65 (1) CA3RCA7,
SC |Seal Coat 503 6.05 (2) 7.05 032-044|3-5 3500 Optional |CA 3 & CA 11,
(650) 6.0max [CA5&CA7,
CAT7&CA11,
CA7 orCA 11
Structures (except Superstructure) 503
Sidewalk 424
Slope Wall 511
Encasement 512
Box Culverts 540
S| |End Section and Collar 542 5.65 (1) 7.05 032-044 | 2-4 3500 50-80|CA3&CAT,
Curb, Gutter, Curb & Gutter, 6.05 (2) (5) (850) CA3&CAMN,
Median, and Paved Ditch 606 CAS&CA7,
Concrete Barrier 637 CAS5&CA 11,
Sign Structures 734 CA 7, CA 11, CA13,
Spread Footing CA 14, orCA 16
Concrete Foundation (13)
Pole Foundation (12) 836
Traffic Signal Foundation 878
Drilled Shaft (12)
Square or Rectangular




Notes:

(1)
(2
(3)

(4

(9)
(10)

(1)
(12)

(13)

(14)

Central-mixed.

Truck-mixed or shrink-mixed. Shrink-mixed concrete will not be permitted for Class PV concrete.

For Class SC concrete and for any other class of concrete that is to be placed underwater, except Class DS concrete,
the cement factor shall be increased by ten percent.

The maximum slump may be increased to 7 in. when a high range water-reducing admixture is used for all classes of
concrete, except Class PV, SC, and PP. For Class SC, the maximum slump may be increased to 8 in. For Class PP-
1, the maximum slump may be increased to 6 in. For Class PS, the 7 in. maximum slump may be increased to 8
1/2 in. if the high range water-reducing admixture is the polycarboxylate type.

The slump range for slipform construction shall be 1/2 to 1 1/2 in.

If concrete is placed to displace drilling fluid, or against temporary casing, the slump shall be 8 - 10 in. at the point of
placement. If a water-reducing admixture is used in lieu of a high range water-reducing admixture according to
Article 1020.05(b)(7), the slump shall be 2 - 4 in.

For Class BS concrete used in bridge deck patching, the coarse aggregate gradation shall be CA 13, CA 14, or CA 16,
except CA 11 may be used for full-depth patching.

In addition to the Type Il portland cement, 100 Ib/cu yd of ground granulated blast-furnace slag and 50 Ib/cu yd of
microsilica (silica fume) shall be used. For an air temperature greater than 85 °F, the Type Ill portland cement may be
replaced with Type | or Il portland cement.

The cement shall be a rapid hardening cement from the Department's “Approved List of Packaged, Dry, Rapid
Hardening Cementitious Materials for Concrete Repairs” for PP-4 and calcium aluminate cement for PP-5.

For Class PP concrete used in bridge deck patching, the aggregate gradation shall be CA 13, CA 14, or CA 16, except
CA 11 may be used for full-depth patching. In addition, the mix design shall have 72 hours to obtain a 4,000 psi
compressive or 675 psi flexural strength for all PP mix designs.

The nominal maximum size permitted is 3/4 in. Nominal maximum size is defined as the largest sieve which retains
any of the aggregate sample particles.

The concrete mix shall be designed to remain fluid throughout the anticipated duration of the pour plus one hour. At
the Engineer's discretion, the Contractor may be required to conduct a minimum 2 cu yd trial batch to verify the mix
design.

CA 3 or CA 5 may be used when the nominal maximum size does not exceed two-thirds the clear distance between
parallel reinforcement bars, or between the reinforcement bar and the form. Nominal maximum size is defined in Note
1.

Alternate combinations of gradations sizes may be used with the approval of the Engineer. Refer also to
Article 1004.02(d) for additional information on combining sizes.



TABLE 1. CLASSES OF CONCRETE AND MIX DESIGN CRITERIA (metric)

S Mix Design
Class Use Specification Cement Water / | Compressive Strength Air Coarse
of Section Factor Cement u (Flexural Strength) Content Aggregate
Conc. Reference Ratio m % Gradations
kgfcu m p kPa, minimum {14}
(3} ka/kg - Days
Min. Max 3 14 28
Pavement 420 or 421
Base Course 353 Ty lll | 24,000 CA58&CA7,

PV |Base Course Widening 354 335 (1) 418 0.32-0.42 | 50 - 100 | 24,000 | (4500) 50-8.0CA5&CA11,
Driveway Pavement 423 360 (2) {5} {4500) CA7,CA11,0r
Shoulders 483 CA 14
Shoulder Curb 662
Pavement Patching 22,100

PP | Bridge Deck Patching (10) 442 (4150)

Article 701.17(e)(3)b.
385 445 CA7,CA 11,
PP-1 365 (Ty Ill) | 425 (Ty ) | 0-32-0.44 |50-100 at 48 hours 4.0-7.0|CA 13, CA 14,
PP-2 435 435 0.32-0.38 [ 50 - 150 at 24 hours 4.0-6.0 |orCA 16
PP-3 435 (Ty 1) (8) | 435 (Ty ) (8) | 0.32-0.35 | 50 - 100 at 16 hours 40-60
PP-4 355 (9) 370 (9) 0.32-0.50 |50 -150 at 8 hours 4.0-6.0
PP-5 400 (9) 400 (9) 0.32-040|50- 200 at 4 hours 4.0-6.0/CA 13, CA 14, or
CA 16

. . 385 445 24,000 (4500) CA 7 CA 11,

RR |Railroad Crossing 422 365 (Ty Iil) 425 (Ty ) 0.32-0.44 | 50 - 100 at 48 hours 40-70| cA 14
Bridge Superstructure 50-100 27,500 CA 7, CA11,

BS |Bridge Approach Slab 503 360 418 032-044| " (5 * (4650) 5.0-8.0 5rcA14 (7)
Various Precast Concrete ltems CA7, CA11, CA13,

PC Wet Cast 1042 335 418 032-044 |25-100 See Section 1042 5.0-8.0|CA 14, CA 18, or

Dry Cast 335 (TY 1 418 (TYIl) |025-040| 0-25 N/A  |CAT7&CA16
Precast Prestressed Members 504 Plans CA 11 (11),

PS [Precast Prestressed Piles and 512 mumuww 418 5y |032-044 25100 34,500 2080 ca 13, CA 14 (11),
Extensions (TY Iy 418 (TY Il or CA 16
Precast Prestressed Sight Screen 639 24,000




TABLE 1. CLASSES OF CONCRETE AND MIX DESIGN CRITERIA (metric)

5
Class Specification Cement Water / | Mix Design Air Coarse
of Use Section Factor Cement u Compressive Strength | Content Aggregate
Conc. Reference Ratio m (Flexural Strength) % Gradations
kgfcum p (14)
(3) ka/kg kPa, minimum
mm Days
Min. Max 4) 3 14 28
DS |Drilled Shaft (12) 516 395 418 0.32- 0.44 | 150 -200 27,500 5.0-8.0|CA 13, CA 14,
Metal Shell Piles (12) 512 (6) (4650) CA 16, 0ora
Sign Structures 734 blend of these
Drilled Shaft (12) gradations.
Light Tower Foundation (12) B37
335 (1) CA3&CAT7,
SC |Seal Coat 503 360 (2) 418 0.32-044 |75-125 24,000 Optional [CA 3 & CA 11,
(4500) 6.0max. [CAS5&CAT,
CA7&CA 11,
CA7, or CA 11
Structures (except Superstructure) 503
Sidewalk 424
Slope Wall 511
Encasement 512
Box Culverts 540 CA3&CAT,
Sl |End Section and Collar 542 335 (1) 418 0.32-0.44 | 50-100 24,000 50-8.0CA3&CA11,
Curb, Gutter, Curb & Gutter, 360 (2) (5) (4500) CAS&CAT,
Median, and Paved Ditch 606 CA57CA 11,
Concrete Barrier 637 CA7,CA 1,
Sign Structures 734 CA 13, CA 14, or
Spread Footing CA 16
Concrete Foundation (13)
Pole Foundation (12) 836
Traffic Signal Foundation 878
Drilled Shaft (12)
Square or Rectangular




Notes:

(1)
(2)
3)

(4)

(5)

(6)

(8)

(9)
(10)

(n

(12)

(13)

(14)

Central-mixed.

Truck-mixed or shrink-mixed. Shrink-mixed concrete will not be permitted for Class PV concrete.

For Class SC concrete and for any other class of concrete that is to be placed underwater, except Class DS concrete,
the cement factor shall be increased by ten percent.

The maximum slump may be increased to 175 mm when a high range water-reducing admixture is used for all classes
of concrete except Class PV, SC, and PP. For Class SC, the maximum slump may be increased to 200 mm. For
Class PP-1, the maximum slump may be increased to 150 mm. For Class PS, the 175 mm maximum slump may be
increased to 215 mm if the high range water-reducing admixture is the polycarboxylate type.

The slump range for slipform construction shall be 13 to 40 mm.

If concrete is placed to displace drilling fluid, or against temporary casing, the slump shall be 200 - 250 mm at the
point of placement. If a water-reducing admixture is used in lieu of a high range water-reducing admixture according
to Article 1020.05(b)(7), the slump shall be 50 — 100 mm.

For Class BS concrete used in bridge deck patching, the coarse aggregate gradation shall be CA 13, CA 14, or CA 16,
except CA 11 may be used for full-depth patching.

In addition to the Type Il portiand cement, 60 kg/cu m of ground granulated blast-furnace slag and 30 kg/cu m of
microsilica (silica fume) shall be used. For an air temperature greater than 30 °C, the Type lll portland cement may be
replaced with Type | or Il portland cement.

The cement shall be a rapid hardening cement from the Department's “Approved List of Packaged, Dry, Rapid
Hardening Cementitious Materials for Concrete Repairs” for PP-4 and calcium aluminate cement for PP-5.

For Class PP concrete used in bridge deck patching, the aggregate gradation shall be CA 13, CA 14, or CA 16, except
CA 11 may be used for full-depth patching. In addition, the mix design shall have 72 hours to obtain a 27,500 kPa
compressive or 4,650 kPa flexural.

The nominal maximum size permitted is 19 mm. Nominal maximum size is defined as the largest sieve which retains
any of the aggregate sample particles.

The concrete mix shall be designed to remain fluid throughout the anticipated duration of the pour plus one hour. At
the Engineer's discretion, the Contractor may be required to conduct a minimum 1.5 cu m trial batch to verify the mix
design.

CA 3 or CA 5 may be used when the nominal maximum size does not exceed two-thirds the clear distance between
parallel reinforcement bars, or between the reinforcement bar and the form. Nominal maximum size is defined in Note
11.

Alternate combinations of gradation sizes may be used with the approval of the Engineer. Refer also to Article
1004.02(d) for additional information on combining sizes.
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