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Summary of the changes:

Sheet 1: Changed GENERAL NOTE 3 - Cast Toe Walls in place using Class Il Concrete.

Sheet 2: Changed "Class I" to "Class II" in the TABLE; Corrected the Dimension "B" in the Plan View of
the Straight Flare Detail to "P".

Commentary / Background:

Changed to reflect Materials specification change that removes the designation for Class | Concrete.
Please see the attached Standard Specification Section 346 DRAFT for the Class | revisions proposed by the State
Materials Office.
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STRUCTURAL PORTLAND CEMENT CONCRETE.
(REV 7-14-21)

SUB ARTICLE 346-2.3 is deleted and the following substituted:

346-2.3 Supplementary Cementitious Materials: Supplementary cementitious
materials are required to produce binary or ternary concrete mixes in all classes of concrete
specified in Table 346-3, except for the following when used in slightly aggressive
environments: Elasst-Class [ (Pavement), and Class IL

The quantity of portland cement replaced with supplementary cementitious
materials must be on an equal weight replacement basis of the total cementitious materials in
accordance with Table 346-2.

346-2.3.1 Highly Reactive Pozzolans: Materials that have a very high degree of
pozzolanic reactivity due to their very fine particle sizes, including silica fume, metakaolin and
ultrafine fly ash.

346-2.3.2 Binary Concrete Mixes: Concrete mixes containing portland cement
and one supplementary cementitious material.

346-2.3.3 Ternary Concrete Mixes: Concrete mixes containing portland cement
and any two of supplementary cementitious materials, either fly ash, slag, or highly reactive
pozzolans.

ARTICLE 346-3.1 is deleted and the following substituted:

346-3.1 General: The classifications of concrete are designated as Elass+-Class [
(Pavement), Class II, Class II (Bridge Deck), Class III, Class III (Seal), Class IV, Class IV
(Drilled Shaft), Class V, Class V (Special), Class VI, and Class VII. The 28-day specified
minimum compressive strength, maximum water to cementitious materials ratio and target slump
of each class are detailed in Table 346-3. The required air content for all classes of concrete is
less than or equal to 6.0%.

For purposes of this Specification the concrete is further classified as follows:

1. Conventional Concrete: The target slump is described in Table 346-3
with a tolerance of + 1.5 inches.

2. Increased Slump Concrete: The maximum target slump is 7 inches with
a tolerance of £ 1.5 inches when a Type F, G, I or II admixture is used.

3. Slip-form Concrete: The target slump is 1.5 inches with a tolerance of =
1.5 inches.

4. Flowing Concrete: Use flowing concrete only in the manufacturing of
precast and prestressed products. Request Engineer’s authorization to use flowing concrete for
cast-in-place applications. The target slump is 9 inches with a tolerance of = 1.5 inches. Meet the
requirements of Section 8.6 Volume II of the Materials Manual.
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5. Self-Consolidating Concrete (SCC): Use SCC only in the
manufacturing of precast and prestressed products. The minimum target slump flow is 22.5
inches with a tolerance of + 2.5 inches. Meet the requirements of Section 8.4 Volume II of the
Materials Manual.

ARTICLE 346-3.3 is deleted and the following substituted:

346-3.3 Master Proportion Table: Proportion the materials to produce the classes of
concrete in accordance with Table 346-3.
The calculation of the water to cementitious materials ratio (w/cm) is based on the
total cementitious materials including portland cement and any supplementary cementitious
materials used in the mix.

Table 346-3
Master Proportion Table
28-day Specified | Maximum Water to
Class of Concrete Minimum Cementitious Target Slump Value
Compressive Strength|  Materials Ratio (inches)
(fc) (psi) (pounds per pounds)
L 2864 8.52 3-2)
I (Pavement) 3,000 0.50 1.50r3®
Imo 3,400 0.53 3@
11 (Bridge Deck) 4,500 0.44 3@
1 @ 5,000 0.44 3@
I1I (Seal) 3,000 0.53 8
1Y% 5,500 0.419 3@
IV (Drilled Shaft) 4,000 0.41 8.5
V (Special) 6,000 0.37% 3@
\% 6,500 0.37% 3@
VI 8,500 0.37% 3@
VII 10,000 0.37% 3@

INotes:

(1) For precast three-sided culverts, box culverts, endwalls, inlets, manholes and junction boxes, the target slump value and air
content will not apply. The maximum allowable slump is 6 inches, except as noted in (2). The Contractor is permitted to use
concrete meeting the requirements of ASTM C478 (4,000 psi) in lieu of the specified Elasste#Class II concrete for precast
endwalls, inlets, manholes and junction boxes.

(2) Increased slump and slip form concrete as defined in 346-3.1

(3) Meet the requirements of Section 350.

(4) When silica fume or metakaolin is required, the maximum water to cementitious material ratio will be 0.35. When ultrafine
fly ash is used, the maximum water to cementitious material ratio will be 0.30.
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GENERAL NOTES:

1. Provide flared end sections meeting the requirements of ASTM C76 with the exception that dimensions and
reinforcement meet the criteria in the table on sheet 2. Circumferential reinforcement may consist of either
one cage or two cages of steel. Use concrete compressive strength of 4000 psi.

2. Connections between the flared end section and the pipe culvert may be any of the following types unless
otherwise shown on the plans.

a. Joints meeting the requirements of Section 449 of the Standard Specifications (0O-Ring Gasket). Flared
end section joint dimensions and tolerances shall be identical or compatible to those used in the pipe
culvert joint. When pipe culvert and flared end section manufacturers are different, the manufacturer
of the flared end sections must certify the compatibility of joint designs.

b. Joints sealed with preformed plastic gaskets. Use gaskets that meet the requirements Specification
942-2 of the Standard Specifications and the minimum sizes for gaskets as specified for equivalent
sizes of elliptical pipe.

c. Reinforced concrete jackets, as detailed on sheet 2. When non-coated corrugated metal pipe is called
f \DT ) f f f eted area as specified on Index 430-001.

D APTEY Y=Y RET ORETNOTRE TS K-

Construct concrete jacket as specified in Index 430-001

. Toe walls are to be cast-Im-plate usmyttass—1—toncrete—

with the pipe culvert. Warp the side slopes

. Quantities shown are for estimating purposes only.

TABLE OF CONTENTS:

Sheet | Description

1 General Notes and Contents

2 Straight Flare, Optional Shape Details, and
Reinforced Concrete Jacket Detail
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2'-0" for 30" to 72" Pipes

1'-0" for 15" to 24" Pipes i 4| ¢ Pipe
f E

Pipe Reinf. Bell Toe Wall .
el T sq. in. or A B c D E P R1 | R2 | FLAT ~Ctass—L Ws’fe /’:/”95”]

‘ Per Foot | Spigot Conc. (CY.) / A — (See Note 1)
12" o 0.07 1]/21. 4" 0" 4;_07/8;. 6;_07/8‘. 20" ]915/76” ]0]/8“ 9" 31/2” MW \‘
15" | 2u" 0.07 o 6" >3 3_10" 6-1" 2-6" | 24%5" | 121" 171" 30" 10" 07 \ }
18" 2]/2” 0.07 2]/21. 9" o3 3-10" 6-1" 3-0" 29" ]5]/2“ 12" q" 15" 11
21" 2%, 0.07 2y 9" >-11" 3" 6-1" 3-6" 31%" 16%" 13" 4" 15" 12 \\ CHANGED TO C|aSS II
24" 3" 0.07 2]/21. 9]/2‘. 3:_7]/21. 26" 6‘—11/2” 4-0" 333/]6u ]6]3/16” 14" 4]/2” 18" 17

" 1n 1n 1n 1 A 1 1n " 1n 1 o " 9/ n 1 i | =
27" | 3% 0.148 2% 10 | -0 | 2-1%" |6-1%"| 4-6" | 36" | 18%s" | 14%" | 4% | 18 19 ! ¢ Pipe and NOTES:

" 1y i o I = E 1 " 1on n " " |
30 39 0.148 3 1'-0 4'-6 1'-7% 6'-17%"| 5-0 37 18% 15 5 21 .24 ‘ ?ar['e"d End 1. Use a wire mesh with
36" 4" 0.148 3]/2u 7-3" 5i_3" 2,7]034,, 8‘*]3/4” 6'-0" 471%6n 245/16u 20" 51/2u 21" 29 ‘ ection 0.126 square inches of
42" | 4%" 0.148 3%" 1'-9" | 5-3" 2'-11" 8-2" | 6'-6" | 53%" | 27" 22" 5% | 24" .36 steel area per linear
15" 2 ,4,, — — v v o 18,, ,2,, " 32,, " \<\\\ NN M foot both directions. Use

8| 5 0.148 4y | 2-0" | 6-0" | 2-2" | g-2n| 7-0" | 56%" | 28%" | 22" | 5% |24 39 "\ - wite spaced 2 minimum
54" 5]/2,. 0.174 4%1. o3 5i_gn >-11" g-4" 7'-6" 65]/2" 33]/8“ 24" 6]/4u 24" 42 . . . . © to 6" maximum on centers.
60" 6" 0.174 o 6" 5_0" 3_3" 8_3" 8-0" 72%" | 3616 | 24" 6%" 24" 44 2 E S5 c . . N
66" 6]/2” 0.174 5]/2,. 20" 6'-6" 17-9" g_3" 86" 7" 36]/8” 24" 7]/4“ 24" 47 ‘ -_‘ . O?ﬁg;ep?pglﬁ;tser?;v/n,
72" 7" 0.174 6" 2'-0" 6'-6" 1'-9" 8'-3" 9'-0" |771%6"| 381 %6"| 24" 7" | 24" .50 Pipe (See Note 2)‘ Flared End similar.

SECTION E-E END VIEW
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Bell on OQutlet Section REINFORCED CONCRETE JACKET DETAIL

(Outlet Section Shown)
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GENERAL NOTES:

1.

Provide flared end sections meeting the requirements of ASTM C76 with the exception that dimensions and
reinforcement meet the criteria in the table on sheet 2. Circumferential reinforcement may consist of either
one cage or two cages of steel. Use concrete compressive strength of 4000 psi.

otherwise shown on the plans.

. Connections between the flared end section and the pipe culvert may be any of the following types unless

a. Joints meeting the requirements of Section 449 of the Standard Specifications (0O-Ring Gasket). Flared
end section joint dimensions and tolerances shall be identical or compatible to those used in the pipe
culvert joint. When pipe culvert and flared end section manufacturers are different, the manufacturer
of the flared end sections must certify the compatibility of joint designs.

b. Joints sealed with preformed plastic gaskets.

Use gaskets that meet the requirements Specification

942-2 of the Standard Specifications and the minimum sizes for gaskets as specified for equivalent

sizes of elliptical pipe.

c. Reinforced concrete jackets, as detailed on sheet 2. When non-coated corrugated metal pipe is called
for in the Plans, use bituminous coated pipe in the jacketed area as specified on Index 430-001.
Construct concrete jacket as specified in Index 430-001.

. Cast Toe Walls in place using Class II Concrete.

. On skewed pipe culverts place the flared end sections in line with the pipe culvert.

as required to fit the flared end sections.

. Quantities shown are for estimating purposes only.

TABLE OF CONTENTS:

Sheet | Description
1 General Notes and Contents
2 Straight Flare, Optional Shape Details, and

Reinforced Concrete Jacket Detail
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2'-0" for 30" to 72" Pipes

1'-0" for 15" to 24" Pipes i 4| ¢ Pipe
f E
Pipe Reinf. Bell Toe Wall .
el T sq. in. or A B c D E P R1 | R2 | FLAT | h Class II Wire Mesh
’ Per Foot Spigot Conc. (CY.) / P A j (See Note 1)
12" o 0.07 1]/21. 4 20" 4;_07/8;. 6;_07/8‘. 20" ]915/76” ]O]/BH 9" 31/2” 12" 06 \‘
15" 2]/41! 0.07 o 6" 23" 3-10" 6-1" 26" 245/]6u 121/2” 11" 3]/2u 12" 07 }
18" 2]/2” 0.07 2]/21. 9" o3 310" 6'-1" 30" 29" ]5]/2“ 12" 4 15" 11 ‘
21" 2341! 0.07 Z%H 9" 2-11" E 6-1" 3-6" 3]5/8u 16]/8u 13" 4" 15" 12 Wire Mesh |
24" Ed 0.07 2]/21. 9]/2‘. 3:_7]/27. _g" 6‘—]]/2” 4'-0" 333/]6r: ]6]3/16” 14" 4]/2” 18" 17 (588 Note 1) ‘ K 1
o7 3]/417 0.148 2]/2u ]0]/271 4-0" 2:_]]/2” 617]1/217 4-6" 36" ]89/16” 14]/2u 41/2u 18" 19 | @ Pipe and NOTES
30" | 3% 0.148 3" 1'-0" 4'-6" 1'-7%" | 6'-1%"| 5-0" 37" 18%" 15" 5" 21" .24 ‘ F/are"d End 1. Use a wire mesh with
36" 4" 0.148 30 7-3" 51_3m 2-10%" | 8-1%"| 6-0" |471%¢"| 24%¢" 20" 54" 27" 29 } Section 0.126 square inches of
42" | 4" 0.148 3%" 1'-9" | 5-3" 2'-11" 8-2" | 6'-6" | 53%" | 27" 22" 5 | 24" .36 steel area per linear
25" 55 0.148 4,/4,, o | 6-0 P a2 | 70" 561/8,, 28’/2” o7 53/2,, PYT 39 AR M foot both directions. Use
: 4 - - - - - 2 2 4 : \ < wire spaced 2" minimum
54 5]/2,. 0.174 4%1. o3 5 _g >-11" 8-4" 7'-6" 65]/2" 33]/8” 24" 6]/4u 24" 42 . ' r r © to 6" maximum on centers.
60" 6" 0.174 o 26" 5_0" 3_3" 8_3" 8'-0" 721/2u 36“/16” 24" 63/4u 24" 44 % E 5 . } 5
66" | 61" 0.174 50 >0 | 6-6" -9 | 8-3 | 86" | 72" | 364" | 24 | 7% | 24" 47 ‘ ‘I : O[ogg;ep?pg//;%tsér%vln,
72" 7" 0.174 6" 2'-0" 6'-6" 1'-9" 8-3" 9-0" |771%6" | 381%6" | 24" 73" | 24" .50 Pipe (See Note 2)‘ Flared End similar.
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