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other than T6, refer to RAC standard.

to T6-CM standard. For structures with traffic rail,

ECD standard. For structures with T6 bridge rail, refer

rail, bicycle rail or curbs taller than 1'-0", refer to

elsewhere in the plans. For structures with pedestrian

0" min to 5'-0" max. Estimated curb heights are shown

SECTION B-B will not be required.

riprap is provided, the culvert toewall shown in

riprap, at intervals of approximately 20'.  When such

flow, shall extend across the full distance of the

joints or grooved joints, oriented in the direction of

typical riprap reinforcing into the toewall; construction

ground; the toewall shall be reinforced by extending

concrete toewall along all edges adjacent to natural

riprap shall have a 6" wide by 1'-6" deep reinforced

shown on the plans or directed by the Engineer, the

be as required by Item 432, "Riprap".  Unless otherwise

riprap shall be constructed.  Payment for riprap shall

When shown elsewhere on the plans, a 5" deep concrete

for Contractor's information only.

resulting from the formulas given on this sheet are

  The quantities for concrete and reinforcing steel

information.

  See BCS sheet for additional dimensions and

or eliminated as directed by the Engineer.

toewalls for culverts and wingwalls may be reduced

  When structure is founded on solid rock, depth of

a minimum of 1 ‚" clear cover.

  All reinforcing bars shall be adjusted to provide

minimum compressive strength of 3600 psi.

  All concrete shall be Class "C" and shall have a

otherwise.

steel reinforcing in riprap concrete unless noted

Material Producer List (MPL) may be used in lieu of

  Synthetic fibers listed on the "Fibers for Concrete"

  All reinforcing steel shall be Grade 60.

  Designed according to AASHTO LRFD Specifications.

Slope

Toe ofthis line.

slope along

based on SL:1

Length of Wings

Details

See Corner

(Roadway Slope)

Finished Grade

Reinforcing

 Variable

(2~Wings)

REINFORCING

TABLE OF WINGWALL

 Q    #4    1      ~

 L    #4    ~    1'-6"

Bar  Size  No.    Spa

 V    #4    ~    1'-0"

 R    #5    6      ~

 P    #4    ~    1'-0"

 M    #4    4      ~

 G    #6    4      ~

 F    #4    ~    1'-0"

 E    #4    ~    1'-0"

 D    #5    ~    1'-0"

Bar  Size  No.    Spa

Hw

Height

Wingwall

Maximum

 

16'-0" 8'- 2" 4'- 6" 3'- 0" 1'- 3" #9    6" #6    6" 297.02  1.234

15'-0" 7'- 8" 4'- 0" 3'- 0" 1'- 1" #9    6" #6    6" 283.06  1.068

14'-0" 7'- 2" 3'- 6" 3'- 0" 1'- 0" #8    6" #5    6" 216.78  0.959

13'-0" 6'- 8" 3'- 3" 2'- 9"    11" #7    6" #5    6" 178.80  0.856

12'-0" 6'- 2" 3'- 0" 2'- 6"     9" #7    6" #5    6" 162.29  0.721

11'-0" 5'- 8" 2'- 9" 2'- 3"     8" #6    6" #5    6" 133.65  0.634

10'-0" 5'- 2" 2'- 6" 2'- 0"     8" #5    6" #4    6"  97.25  0.584

 9'-0" 4'- 8" 2'- 3" 1'- 9"     8" #4    6" #4    6"  81.49  0.535

 8'-0" 4'- 2" 2'- 0" 1'- 6"     8" #5 1'-0" #4 1'-0"  60.19  0.486

 7'-0" 3'- 8" 1'- 9" 1'- 3"     7" #4 1'-0" #4 1'-0"  52.77  0.414

 6'-0" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  46.42  0.367

 5'-6" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  45.75  0.355

 5'-0" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  45.09  0.343

 4'-6" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  41.75  0.330

 4'-0" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  38.41  0.285

 3'-6" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  37.74  0.273

 3'-0" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  37.07  0.261

 2'-6" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  33.73  0.248

Box Culvert.

Extend Bars P 3'-0" minimum into bottom slab of

N    = Number of Culvert Spans

Ltw  = Culvert Toewall Length

Lw   = Length of Wingwall

SL:1 = Side Slope Ratio (Horizontal:1 Vertical)

Hw   = Height of Wingwall
QUANTITIES

CULVERT TOEWALL

TABLE OF ESTIMATED

from that shown as necessary.

flush with Wingwall Toewall.  Adjust reinforcing

At Contractor's option, Culvert Toewall may be ended

by Lw.

quantities for two wings multiply the tabulated values

for two wings (one structure end).  To determine total

Quantities shown are based on an average wing height

cover and 4" minimum between bars.

Adjust to fit as necessary to maintain 1 ‚" clear

Toewall reinforcing not shown for clarity.)

(Showing reinforcing.  Culvert and Culvert

(2~Wings)

wing length

per ft of

Quantities

Estimated

and U values.

  See applicable box culvert standard for H, S, T,

will be allowed for this work.

be made in quantities and no additional compensation

3" projection above finished grade.  No changes will

shall be reduced, if necessary, to provide a maximum

For vehicle safety, curb heights and wall heights

BARS R

BARS D

30°

2'-0"

2'
-0

"

2'-0"

2
'
-
0
"

S S

A

30

B

8"

8"

PLAN
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X

Y Y
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w
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W
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F M
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perpendicular to Rdwy
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w

Z

P

J

4
"
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"
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"
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Conforms to Slope

4
"
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3
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D
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1

E
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1
2
"
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Conc (CY/Ft)

Dimensions

W X Y

S
i
z
e

Spa

S
i
z
e

Spa

Z

(Lb/Ft)

Reinf Conc

(CY/Ft)

TABLE OF DIMENSIONS & REINFORCING STEEL

2.45

0.037

1 2Bars J Bars J

Recommended values of Slope are:  2:1, 3:1, 4:1, & 6:1.

    For Cast-in-place culverts:

Ltw = (N) (S)   (N  1) (U)

    For Precast culverts:

8"
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B  = (A) Tangent (30°)

A  = (Hw   0.333') (SL)

Hw = H   T   C   0.250'

(Typ)

Ltw

UU

Lw = (A)   Cosine (30°)

A

GENERAL NOTES:

(Wings for One Structure End) 

(Showing dimensions.)

WING DIMENSION CALCULATIONS:

Z
 
 
 
2
0
"

Reinf (Lb/Ft)

    Formulas:  (All values are in Feet)
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(
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Z
 
 
4
"
(

L
o
n
g
e
s
t
)

+
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+

+ + -
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+ +

+ + -
+Total Wingwall Area (Two Wings ~ S.F.)=(Hw   0.333') (Lw)

-W  4"

Ltw = (N) (2U  S)   (N  1) (0.500')

1
'
-
0
"

2

1

6

5

2"

Slab Reinforcing

Culvert Bottom

AND TOEWALL

FOOTING

reinforcing not shown for clarity.)

(Culvert and Culvert Toewall

Const Jt

Permiss

M

Z

D

R

J

J P

2
'
-
0
"

6"

V

2

1

F

SECTION A-A

E

H
w

2" 

(Typ)

Const Jt

L

Q

R

SECTION B-B

6"

2
'
-
0
"
 

WINGWALL

CORNER DETAILS

4
"

2
"

2"

R
D

J

F or G

V

1

B
P

L

Q R

V E

J

J1

2

B

Wingwall Toewall
Culvert Toewall FW-0

0° SKEW BOX CULVERTS

WITH FLARED WINGS FOR

CONCRETE WINGWALLS

synthetic fibers.

11-10:  Add note for

February 2010

fw-0stde.dgn   GAF  CAT  TxDOT  GAF
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 8'- 5 •"

 7'-10 •"

 7'- 3 •"

 6'- 8 •"

 6'- 1 •"

 5'- 6 •"

 4'-11 •"

   4'- 8"

 4'- 4 •"

   4'- 1"

 3'- 9 •"

 3'- 4 •"

   3'- 1"

 2'- 9 •"

   2'- 6"

(Lbs)

Reinf

(CY)

Conc

(Lbs)

Reinf

(CY)

Conc

P
I

P
E
,

D

D
I

A
 

O
F

for each addt'l Pipe

Values to be added

 

 8'- 5 •"

 7'-10 •"

 7'- 3 •"

 6'- 8 •"

 6'- 1 •"

 5'- 6 •"

 4'-11 •"

   4'- 8"

 4'- 4 •"

   4'- 1"

 3'- 9 •"

 3'- 4 •"

   3'- 1"

 2'- 9 •"

   2'- 6"

 

 8'- 5 •"

 7'-10 •"

 7'- 3 •"

 6'- 8 •"

 6'- 1 •"

 5'- 6 •"

 4'-11 •"

   4'- 8"

 4'- 4 •"

   4'- 1"

 3'- 9 •"

 3'- 4 •"

   3'- 1"

 2'- 9 •"

   2'- 6"

AND QUANTITIES FOR ONE HEADWALL

TABLE OF VARIABLE DIMENSIONS

W Y L
2
:
1

X and W
3
:
1

4
:
1

6
:
1

S
L

O
P

E

X

1

Values for one Pipe

1

4

 

   

                                                      

  60"                       34'- 0"            1619 22.9            353  6.0

  54"                       31'- 0"            1412 19.2            300  5.0

  48"                       28'- 0"            1181 15.9            231  4.0

  42"                       23'- 6"             914 11.5            179  3.0

  36"                       20'- 6"             727  9.0            144  2.3

  33"                       19'- 0"             667  7.8            127  2.0

  30"                       17'- 6"             587  6.7            110  1.7

  27"                       16'- 0"             506  5.7             96  1.4

  24"                       14'- 6"             447  4.8             80  1.2

  21"                       13'- 0"             381  3.9             69  0.9

  18"                       11'- 6"             326  3.2             50  0.7

  15"                       10'- 0"             264  2.5             37  0.5

  12"                        8'- 6"             220  1.9             28  0.4

  72"                       26'- 8"            1283 17.3            334  5.6

  66"                       24'- 8"            1126 14.9            300  4.9

  60"                       22'- 8"             984 12.7            264  4.3

  54"                       20'- 8"             863 10.7            226  3.6

  48"                       18'- 8"             720  8.9            175  2.8

  42"                       15'- 8"             575  6.5            141  2.1

  36"                       13'- 8"             464  5.1            115  1.7

  33"                       12'- 8"             417  4.5            101  1.4

  30"                       11'- 8"             379  3.8             89  1.3

  27"                       10'- 8"             328  3.3             77  1.0

  24"                        9'- 8"             295  2.8             67  0.9

  21"                        8'- 8"             254  2.3             57  0.7

  18"                        7'- 8"             217  1.9             42  0.5

  15"                        6'- 8"             177  1.5             32  0.4

  12"                        5'- 8"             144  1.1             24  0.3

  72"                       20'- 0"             910 11.7            272  4.4

  66"                       18'- 6"             797 10.1            242  3.9

  60"                       17'- 0"             707  8.7            219  3.4

  54"                       15'- 6"             618  7.3            186  2.9

  48"                       14'- 0"             527  6.1            146  2.3

  42"                       11'- 9"             424  4.5            119  1.7

  36"                       10'- 3"             343  3.5             96  1.4

  33"                        9'- 6"             310  3.1             84  1.2

  30"                        8'- 9"             287  2.7             77  1.0

  27"                        8'- 0"             245  2.3             67  0.8

  24"                        7'- 3"             221  2.0             58  0.7

  21"                        6'- 6"             189  1.6             48  0.6

  18"                        5'- 9"             166  1.3             37  0.5

  15"                        5'- 0"             133  1.1             28  0.3

  12"                        4'- 3"             114  0.8             22  0.2

  72"                       13'- 4"             587  7.1            213  3.3

  66"                       12'- 4"             530  6.2            194  2.9

  60"                       11'- 4"             469  5.3            174  2.5

  54"                       10'- 4"             415  4.5            151  2.1

  48"                        9'- 4"             350  3.8            117  1.7

  42"                        7'-10"             290  2.8             97  1.3

  36"                        6'-10"             241  2.2             81  1.0

  33"                        6'- 4"             216  2.0             71  0.9

  30"                        5'-10"             197  1.7             65  0.8

  27"                        5'- 4"             173  1.5             56  0.6

  24"                        4'-10"             158  1.3             50  0.5

  21"                        4'- 4"             137  1.1             43  0.4

  18"                        3'-10"             120  0.9             32  0.3

  15"                        3'- 4"              99  0.7             24  0.3

  12"                        2'-10"              84  0.6             20  0.2

 

    

 

45'- 4 ƒ"

41'- 4 ‚"

37'- 3 •"

31'- 6 ‚"

27'- 5 ƒ"

25'- 5 •"

23'- 5 ‚"

21'- 4 ƒ"

19'- 4 •"

17'- 2 ƒ"

15'- 2 •"

13'- 2 ‚"

   11'- 2"

38'- 1 ‚"

35'- 2 •"

32'- 3 ƒ"

   29'- 5"

26'- 6 ‚"

22'- 5 ƒ"

   19'- 7"

18'- 1 ƒ"

16'- 8 ‚"

   15'- 3"

13'- 9 •"

12'- 2 ƒ"

10'- 9 •"

    9'- 4"

 7'-10 ƒ"

30'- 4 ƒ"

   28'- 1"

25'- 9 ‚"

23'- 5 •"

21'- 1 ƒ"

17'-11 •"

15'- 7 ƒ"

14'- 5 ƒ"

   13'- 4"

   12'- 2"

   11'- 0"

 9'- 8 ƒ"

 8'- 6 ƒ"

    7'- 5"

    6'- 3"

22'- 8 •"

20'-11 •"

19'- 2 ƒ"

17'- 5 ƒ"

   15'- 9"

13'- 5 ‚"

11'- 8 ‚"

   10'-10"

 9'-11 •"

    9'- 1"

 8'- 2 •"

 7'- 2 ƒ"

 6'- 4 ‚"

 5'- 5 ƒ"

 4'- 7 •"

 

 

 

   39'- 3"

35'- 9 •"

   32'- 4"

27'- 1 •"

   23'- 8"

21'-11 ‚"

20'- 2 •"

18'- 5 ƒ"

   16'- 9"

15'- 0 ‚"

13'- 3 ‚"

11'- 6 •"

 9'- 9 ƒ"

30'- 9 •"

28'- 5 ƒ"

   26'- 2"

23'-10 ‚"

21'- 6 ƒ"

   18'- 1"

15'- 9 ‚"

14'- 7 •"

13'- 5 ƒ"

12'- 3 ƒ"

   11'- 2"

   10'- 0"

 8'-10 ‚"

 7'- 8 •"

 6'- 6 •"

23'- 1 ‚"

21'- 4 ‚"

19'- 7 •"

17'-10 ƒ"

   16'- 2"

13'- 6 ƒ"

   11'-10"

10'-11 ƒ"

10'- 1 ‚"

 9'- 2 ƒ"

 8'- 4 •"

    7'- 6"

 6'- 7 ƒ"

 5'- 9 ‚"

    4'-11"

15'- 4 ƒ"

   14'- 3"

   13'- 1"

11'-11 ‚"

10'- 9 ‚"

 9'- 0 •"

 7'-10 ƒ"

 7'- 3 ƒ"

 6'- 8 ƒ"

    6'- 2"

    5'- 7"

    5'- 0"

    4'- 5"

 3'-10 ‚"

 3'- 3 ‚"

 

 

 

   8'- 3"

   7'- 6"

   6'- 7"

   5'-10"

   5'- 1"

   4'- 8"

   4'- 4"

   3'-11"

   3'- 7"

   3'- 1"

   2'- 8"

   2'- 2"

   1'- 9"

   9'- 4"

   8'- 9"

   8'- 3"

   7'- 6"

   6'- 7"

   5'-10"

   5'-1"

   4'- 8"

   4'- 4"

   3'-11"

   3'- 7"

   3'- 1"

   2'- 8"

   2'- 2"

   1'- 9"

   9'- 4"

   8'- 9"

   8'- 3"

   7'- 6"

   6'- 7"

   5'-10"

   5'- 1"

   4'- 8"

   4'- 4"

   3'-11"

   3'- 7"

   3'- 1"

   2'- 8"

   2'- 2"

   1'- 9"

   9'- 4"

   8'- 9"

   8'- 3"

   7'- 6"

   6'- 7"

   5'-10"

   5'- 1"

   4'- 8"

   4'- 4"

   3'-11"

   3'- 7"

   3'- 1"

   2'- 8"

   2'- 2"

   1'- 9"

 

 

 

 7'- 3 •"

 6'- 8 •"

 6'- 1 •"

 5'- 6 •"

 4'-11 •"

   4'- 8"

 4'- 4 •"

   4'- 1"

 3'- 9 •"

 3'- 4 •"

   3'- 1"

 2'- 9 •"

   2'- 6"

REINFORCING STEEL

TABLE OF

Slope

Toe of

 

  72"  3'- 4" 1'- 3"  7'- 3"

  66"  3'- 3" 1'- 3"  6'- 9"

  60"  3'- 3" 1'- 3"  6'- 3"

  54"  3'- 0" 1'- 3"  5'- 9"

  48"  2'- 7" 1'- 3"  5'- 3"

  42"  2'- 4" 1'- 0"  4'- 6"

  36"  2'- 1" 1'- 0"  4'- 0"

  33"  1'-11" 1'- 0"  3'- 9"

  30"  1'-10" 1'- 0"  3'- 6"

  27"  1'- 8" 1'- 0"  3'- 3"

  24"  1'- 7" 1'- 0"  3'- 0"

  21"  1'- 4" 1'- 0"  2'- 9"

  18"  1'- 2" 1'- 0"  2'- 6"

  15"     11" 1'- 0"  2'- 3"

  12"      9" 1'- 0"  2'- 0"

P
I

P
E
,

D

D
I

A
 

O
F

CONSTANT DIMENSIONS

TABLE OF

Max

at 1'-0"

Spacing

12 x L

12 x H   7

12 x L

12 x H   7
Max Length = 12 x H   3" x

 

Min Length = 6"   3" x

to maintain 4" Min cover for pipes.  

Provide a 1'-0" footing as shown where required

(Roadway Slope)

Finished Grade

 

be allowed for this work.

quantities and no additional compensation will

requirements.  No changes will be made in

shall be reduced, if necessary, to meet these

than 3" above finished grade.  Curb heights

For vehicle safety, curbs shall project no more

(one headwall).

Quantities shown are for one structure end only

line.

Lengths of wings based on SL:1 Slope along this

increase slightly for metal pipe installations.

Quantities shown are for concrete pipe and will

Bars E

Bars C

Bars F

Bars V -V1 x

Bars G

Bars A -A1 x

Bars B

Bars B -B1 x

Bars W

Bars S

Bars C

Bars F

Bars V -V1 x

Bars W

Bars S

H
Y

K

D DG

L Pipe or PipesC

W

ELEVATION

PLAN

L

A

A

8
"

6"
6"

  A    # 4   1'-0"   ~ 

  B    # 3   1'-6"   ~ 

  C    # 4   1'-0"   ~ 

  D    # 3   1'-0"   ~ 

  E    # 5     ~     4 

  F    # 5     ~     ~ 

  G    # 3     ~     2 

  S    # 4     ~     6 

  V    # 4   1'-0"   ~ 

  W    # 5     ~     4 

Bar Size Spa No.

30°

30°

2"

1
'
-
0
"

6
"

4
"

3
"

BARS B & B -B1 X

BARS C

3"

1
'
-
2
"

Y   4"

9" Min

1'-6"

Bars B

Bars Bx

1
'
-
0
"

6
"

(2'-0" long)

4
"

30°

G K H

Bars F ~ 2"

4

4

X/2

X

BARS V

5

5

                                       1"

3
"

(
T
y
p
)

Bars E

3

8"

3
"

2

M
a
x

2

GENERAL NOTES:

+

-

+
-

- -

Showing dimensions

1

6

6

perpendicular to Rdwy

Conforms to SL:1 slope

face of wall.

Bar W on inside

needed to support

provide bars as

Contractor shall

M
i
n

4
"

H

K

Bars G Bars A

Bars B

Bars C

Bars S

Bars V -V1 x

Bars W

Bars D -D1 x

Bars E

TYPICAL WING ELEVATION

Bars V
Bars S

Bars B

Bars A -A1 x

SECTION A-A

3

Const Jt

Bars W

Bars D

4
"

1
'
-
6
"

1'-0"

6
" 6
"

6"

6"

3

Bars F

directly to these culvert headwalls.

  No bridge rails of any type may be mounted

3600 psi.

have a minimum compressive strength of

  All concrete shall be Class "C" and shall

  All reinforcing steel shall be Grade 60.

from the surface of the concrete.

the center of the outside layer of bars 2"

  Reinforcing steel shall be placed with

Specifications.

  Designed according to AASHTO LRFD

  CONCRETE HEADWALLS  

   WITH FLARED WINGS FOR   

   0° SKEW PIPE CULVERTS   

CH-FW-0

February 2010

chfw00se.dgn   TxDOT  TxDOT  TxDOT  GAF
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SHEET 1 OF 2

Dimensions

Bar

(Length = 4'-3")

(Spa = 1'-0" Max)

(Typ)

Const Jt

NOTES)

(See GENERAL

3" Chamfer

(Roadway Slope)

Finished Grade

"X" "Y"

H

 3'-0"  3'-5"  2'-2" 

 4'-0"  4'-5"  2'-2" 

 5'-0"  5'-5"  2'-2" 

 6'-0"  6'-5"  2'-2" 

 7'-0"  7'-5"  2'-2" 

BARS DBARS C

"
Y
"

TYPICAL SECTION

"
X
"

BARS YBARS Z

3"

3"

"
X
"

2
'
-
2
"

5'-6"

5'-6"

T
T

H (Typ)

U US

F

F

C
M

B

D

F

F

F

2"

0
"
 
o
r
 
1
"

(Typ)

2"

F

F

E

F

B

E

E
2 2

2

22

2

1 1

2

(Typ)

(
T
y
p
)

(Typ)

8
"

6"

6"

Bars F  ~  Eq Spa (Typ)

(
T
y
p
)

4
"

4
"

(
T
y
p
)

8
"

(
T
y
p
)

Y

Permissible

 

B

Z

Bars F

Bars M

Bars F

Bars F

Bars F

Bars E

Bars C

PART PLANS

Bars F
Bars C

Bars M

Bars F

Bars B

Bars E

Bars D

Bars F

Length of Box

BOTTOM SLAB TOP SLAB

Bars K

Bars H

Bars D

2 2

2

2

2

2

1

1'-0"

Bars B

Bars Y

Bars Z(Top)

(Bottom)

(Bottom)

(Bottom)

(Top)

(Top Bott)&

BARS K

3"

~ #4

6"

1
'
-
3
"

9"

(
M
a
x
)

4
"

S

U

S

U

S

U

U

Const Jt (Typ)

SECTION THRU CURB

H

K

1

1'-0"

1
'
-
0
"

U
s
u
a
l

3
"

M
a
x

1
 
•

"

(
T
y
p
) 2

4

  3

4

1  

and lengthening details.

  See standard MC-MD for skewed ends, angle sections

and Z may be reversed.

raised, Bars C and D may be reversed, and Bars Y

If this option is used, Bars M may be cut off or

raised a maximum of 6" at the Contractor's option.

  Construction joints shown at the flow line may be

minimum of 1 ‚" clear cover.

  Reinforcing bars shall be adjusted to provide a

3" at the entrance.

  The bottom edge of the top slab shall be chamfered

  The use of permanent forms is not allowed.

a minimum compressive strength of 4,000 psi.

strength of 3,600 psi. Class "S" concrete shall have

  Class "C" concrete shall have a minimum compressive

or with the top slab as the final riding surface.

with overlay, with 1-to-2 course surface treatment,

exceptions:  use Class "S" for top slabs of culverts

  All concrete shall be Class "C" with these

  All reinforcing steel shall be Grade 60.

  Designed to the maximum fill height shown.

  Designed according to AASHTO LRFD Specifications.

elsewhere in the plans.

1'-0" typical.  2'-0" when RAC standard is referred to

  

3" high, bars K may be omitted.

height as necessary to maintain cover. For curbs less than

For curbs less than 1'-0" high, tilt bars K or reduce bar

  

work.

and no additional compensation will be allowed for this

above requirements.  No changes will be made in quantities

Curb heights shall be reduced, if necessary, to meet the

with finished grade.

- For structures with bridge rail, curbs shall be flush

no more than 3" above finished grade.

- For structures without bridge rail, curbs shall project

For vehicle safety, the following requirements must be met:

  

other than T6, refer to RAC standard.

to T6-CM standard.  For structures with traffic rail,

ECD standard.  For structures with T6 bridge rail, refer

rail, bicycle rail or curbs taller than 1'-0", refer to

elsewhere in the plans.  For structures with pedestrian

0" min to 5'-0" max.  Estimated curb heights are shown

shown in Item 440).    

2'-2" (Lap required for uncoated No. 5 bars, as

Required lap length for the provided D30.6 wire is

Max spacing.

= (0.306 sq in/ 0.754 sq in/ft) x 12 in/ft = 4.87"

requirement in this example, the required spacing

If D30.6 wire is used to meet the 0.754 sq in/ft

= 0.754 sq in/ft.

WWR required = (0.44 sq in/ 0.5') x (60 ksi/70 ksi)

Spacing with WWR.

Example Conversion: Replacement of No. 6 Gr 60 at 6"

wire sizes between conventional bar sizes.    

required for the equivalent bar size, rounded up for

provide lap splices in the WWR of the same length

WWR is limited to 4" Min and 18" Max. When required,

reduced by the ratio of 60 ksi / 70 ksi. Spacing of

option.  The area of required reinforcement may be

conventional reinforcement shown at the Contractor's

requirements of ASTM A1064 may be used to replace

Deformed welded wire reinforcement (WWR) meeting the

2

3

4

GENERAL NOTES:

MULTIPLE BOX CULVERTS

MC-7-10

7'-0" SPAN

0' TO 10' FILL

CAST-IN-PLACE

10-12: Added WWR

February 2010
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SHEET 2 OF 2

DIMENSIONS

 SECTION 

K

Bars

Wt

Y

Bar

4~#4

Bars H

Barrel

foot of

Per

  6   7'-0"  7'-0"  7"  7" 194 #5 5" 45'-10"  9,274 162 #4 6" 12'-11" 1,398  7'- 8"   830 194 #5 5" 38'- 4"  7,756 60  8" 39'-9" 1,593 174 39'-9" 4,620 56  7'- 0" 262 245 4'- 6"   736 15'- 0" 2,455 45'-10" 122  94 267 3.050   723.1  3.4 389

  5   7'-0"  7'-0"  7"  7" 194 #5 5" 38'- 3"  7,740 162 #4 6" 12'-11" 1,398  7'- 8"   830 194 #5 5" 30'- 9"  6,222 50  8" 39'-9" 1,328 147 39'-9" 3,903 56  7'- 0" 262 196 4'- 6"   589 15'- 0" 1,964 38'- 3" 102  80 227 2.571   605.9  2.9 329

  4   7'-0"  7'-0"  7"  7" 194 #5 5" 30'- 8"  6,205 162 #4 6" 12'-11" 1,398  7'- 8"   830 194 #5 5" 23'- 2"  4,688 40  8" 39'-9" 1,062 120 39'-9" 3,186 56  7'- 0" 262 147 4'- 6"   442 15'- 0" 1,473 30'- 8"  82  64 182 2.092   488.7  2.3 264

  3   7'-0"  7'-0"  7"  7" 194 #5 5" 23'- 1"  4,671 162 #4 6" 12'-11" 1,398  7'- 8"   830 194 #5 5" 15'- 7"  3,153 30  8" 39'-9"   797  93 39'-9" 2,469 56  7'- 0" 262  98 4'- 6"   295 15'- 0"   982 23'- 1"  62  48 136 1.613   371.4  1.7 198

  2   7'-0"  7'-0"  7"  7" 194 #5 5" 15'- 6"  3,136 162 #4 6" 12'-11" 1,398  7'- 8"   830 194 #5 5"  8'- 0"  1,619 20  8" 39'-9"   531  66 39'-9" 1,752 56  7'- 0" 262  49 4'- 6"   147 15'- 0"   491 15'- 6"  41  34  97 1.134   254.2  1.2 138

  6   7'-0"  6'-0"  7"  7" 194 #5 5" 45'-10"  9,274 162 #4 6" 11'-11" 1,290  7'- 8"   830 194 #5 5" 38'- 4"  7,756 60  8" 39'-9" 1,593 174 39'-9" 4,620 56  6'- 0" 224 245 4'- 6"   736 13'- 0" 2,128 45'-10" 122  94 267 2.899   711.3  3.4 389

  5   7'-0"  6'-0"  7"  7" 194 #5 5" 38'- 3"  7,740 162 #4 6" 11'-11" 1,290  7'- 8"   830 194 #5 5" 30'- 9"  6,222 50  8" 39'-9" 1,328 147 39'-9" 3,903 56  6'- 0" 224 196 4'- 6"   589 13'- 0" 1,702 38'- 3" 102  80 227 2.441   595.7  2.9 329

  4   7'-0"  6'-0"  7"  7" 194 #5 5" 30'- 8"  6,205 162 #4 6" 11'-11" 1,290  7'- 8"   830 194 #5 5" 23'- 2"  4,688 40  8" 39'-9" 1,062 120 39'-9" 3,186 56  6'- 0" 224 147 4'- 6"   442 13'- 0" 1,277 30'- 8"  82  64 182 1.984   480.1  2.3 264

  3   7'-0"  6'-0"  7"  7" 194 #5 5" 23'- 1"  4,671 162 #4 6" 11'-11" 1,290  7'- 8"   830 194 #5 5" 15'- 7"  3,153 30  8" 39'-9"   797  93 39'-9" 2,469 56  6'- 0" 224  98 4'- 6"   295 13'- 0"   851 23'- 1"  62  48 136 1.527   364.5  1.7 198

  2   7'-0"  6'-0"  7"  7" 194 #5 5" 15'- 6"  3,136 162 #4 6" 11'-11" 1,290  7'- 8"   830 194 #5 5"  8'- 0"  1,619 20  8" 39'-9"   531  66 39'-9" 1,752 56  6'- 0" 224  49 4'- 6"   147 13'- 0"   426 15'- 6"  41  34  97 1.069   248.9  1.2 138

  6   7'-0"  5'-0"  7"  7" 194 #5 5" 45'-10"  9,274 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5" 38'- 4"  7,756 60  8" 39'-9" 1,593 160 39'-9" 4,248 56  5'- 0" 187 245 4'- 6"   736 11'- 0" 1,800 45'-10" 122  94 267 2.747   690.1  3.4 389

  5   7'-0"  5'-0"  7"  7" 194 #5 5" 38'- 3"  7,740 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5" 30'- 9"  6,222 50  8" 39'-9" 1,328 135 39'-9" 3,585 56  5'- 0" 187 196 4'- 6"   589 11'- 0" 1,440 38'- 3" 102  80 227 2.312   577.6  2.9 329

  4   7'-0"  5'-0"  7"  7" 194 #5 5" 30'- 8"  6,205 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5" 23'- 2"  4,688 40  8" 39'-9" 1,062 110 39'-9" 2,921 56  5'- 0" 187 147 4'- 6"   442 11'- 0" 1,080 30'- 8"  82  64 182 1.876   464.9  2.3 264

  3   7'-0"  5'-0"  7"  7" 194 #5 5" 23'- 1"  4,671 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5" 15'- 7"  3,153 30  8" 39'-9"   797  85 39'-9" 2,257 56  5'- 0" 187  98 4'- 6"   295 11'- 0"   720 23'- 1"  62  48 136 1.440   352.3  1.7 198

  2   7'-0"  5'-0"  7"  7" 194 #5 5" 15'- 6"  3,136 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5"  8'- 0"  1,619 20  8" 39'-9"   531  60 39'-9" 1,593 56  5'- 0" 187  49 4'- 6"   147 11'- 0"   360 15'- 6"  41  34  97 1.005   239.6  1.2 138

  6   7'-0"  4'-0"  7"  7" 194 #5 5" 45'-10"  9,274 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5" 38'- 4"  7,756 60  8" 39'-9" 1,593 146 39'-9" 3,877 56  4'- 0" 150 245 4'- 6"   736  9'- 0" 1,473 45'-10" 122  94 267 2.596   669.1  3.4 389

  5   7'-0"  4'-0"  7"  7" 194 #5 5" 38'- 3"  7,740 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5" 30'- 9"  6,222 50  8" 39'-9" 1,328 123 39'-9" 3,266 56  4'- 0" 150 196 4'- 6"   589  9'- 0" 1,178 38'- 3" 102  80 227 2.182   559.4  2.9 329

  4   7'-0"  4'-0"  7"  7" 194 #5 5" 30'- 8"  6,205 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5" 23'- 2"  4,688 40  8" 39'-9" 1,062 100 39'-9" 2,655 56  4'- 0" 150 147 4'- 6"   442  9'- 0"   884 30'- 8"  82  64 182 1.768   449.7  2.3 264

  3   7'-0"  4'-0"  7"  7" 194 #5 5" 23'- 1"  4,671 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5" 15'- 7"  3,153 30  8" 39'-9"   797  77 39'-9" 2,045 56  4'- 0" 150  98 4'- 6"   295  9'- 0"   589 23'- 1"  62  48 136 1.354   340.1  1.7 198

  2   7'-0"  4'-0"  7"  7" 194 #5 5" 15'- 6"  3,136 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5"  8'- 0"  1,619 20  8" 39'-9"   531  54 39'-9" 1,434 56  4'- 0" 150  49 4'- 6"   147  9'- 0"   295 15'- 6"  41  34  97 0.940   230.4  1.2 138

  6   7'-0"  3'-0"  7"  7" 194 #5 5" 45'-10"  9,274 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5" 38'- 4"  7,756 60  8" 39'-9" 1,593 146 39'-9" 3,877 56  3'- 0" 112 245 4'- 6"   736  7'- 0" 1,146 45'-10" 122  94 267 2.445   657.2  3.4 389

  5   7'-0"  3'-0"  7"  7" 194 #5 5" 38'- 3"  7,740 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5" 30'- 9"  6,222 50  8" 39'-9" 1,328 123 39'-9" 3,266 56  3'- 0" 112 196 4'- 6"   589  7'- 0"   916 38'- 3" 102  80 227 2.052   549.2  2.9 329

  4   7'-0"  3'-0"  7"  7" 194 #5 5" 30'- 8"  6,205 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5" 23'- 2"  4,688 40  8" 39'-9" 1,062 100 39'-9" 2,655 56  3'- 0" 112 147 4'- 6"   442  7'- 0"   687 30'- 8"  82  64 182 1.660   441.2  2.3 264

  3   7'-0"  3'-0"  7"  7" 194 #5 5" 23'- 1"  4,671 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5" 15'- 7"  3,153 30  8" 39'-9"   797  77 39'-9" 2,045 56  3'- 0" 112  98 4'- 6"   295  7'- 0"   458 23'- 1"  62  48 136 1.267   333.2  1.7 198

  2   7'-0"  3'-0"  7"  7" 194 #5 5" 15'- 6"  3,136 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5"  8'- 0"  1,619 20  8" 39'-9"   531  54 39'-9" 1,434 56  3'- 0" 112  49 4'- 6"   147  7'- 0"   229 15'- 6"  41  34  97 0.875   225.1  1.2 138

 

 125.4 29,313

 105.7 24,565

  86.0 19,810

  66.2 15,055

  46.6 10,304

 119.4 28,840

 100.5 24,157

  81.7 19,468

  62.8 14,778

  44.0 10,093

 113.3 27,994

  95.4 23,431

  77.3 18,860

  59.3 14,289

  41.4  9,722

 107.2 27,151

  90.2 22,705

  73.0 18,253

  55.9 13,801

  38.8  9,353

 101.2 26,678

  85.0 22,297

  68.7 17,910

  52.4 13,524

  36.2  9,141

Bars B Total

S

S
i
z
e

H T U

S
i
z
e

No.Spa Length No. No.
Conc Conc ReinfReinf

R
e
i
n
f

C
o
n
c

Curb

N
U

M
B

E
R
 

O
F
 

S
P

A
N

S

Bar C Bar D

Bars E

S
i
z
e

LengthNo. No. No. LengthLength No.
Bar Y Bar ZBar Z

Bars F ~#4

Length

2

W
e
i
g
h
t

W
e
i
g
h
t

BILLS OF REINFORCING STEEL (For Box Length = 40 feet)

Length LengthS
p
a Wt

S
p
a

S
p
a

Wt
(CY) (Lb) (

C
Y
)

(
L
b
)

(CY) (Lb)
Wt Wt

Wt Wt Wt

at 1'-6" Max

Wt

Bars C & D 1Bars F ~#4

No.

at 1'-6" Max

Bars M~#4

QUANTITIES

Bars Y & Z~#4

at 10" Max

Length
Length Length

shown in Item 440).    

2'-2" (Lap required for uncoated No. 5 bars, as

Required lap length for the provided D30.6 wire is

Max spacing.

= (0.306 sq in/ 0.754 sq in/ft) x 12 in/ft = 4.87"

requirement in this example, the required spacing

If D30.6 wire is used to meet the 0.754 sq in/ft

= 0.754 sq in/ft.

WWR required = (0.44 sq in/ 0.5') x (60 ksi/70 ksi)

Spacing with WWR.

Example Conversion: Replacement of No. 6 Gr 60 at 6"

wire sizes between conventional bar sizes.    

required for the equivalent bar size, rounded up for

provide lap splices in the WWR of the same length

WWR is limited to 4" Min and 18" Max. When required,

reduced by the ratio of 60 ksi / 70 ksi. Spacing of

option.  The area of required reinforcement may be

conventional reinforcement shown at the Contractor's

requirements of ASTM A1064 may be used to replace

Deformed welded wire reinforcement (WWR) meeting the

 GAFBWH/TxDOTLMW  GAF  mc710ste.dgn  
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Dimensions
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(Length = 4'-3")
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(Typ)
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NOTES)

(See GENERAL

3" Chamfer

(Roadway Slope)

Finished Grade

"X" "Y"

H

 3'-0"  3'-5"  2'-2" 

 4'-0"  4'-5"  2'-2" 

 5'-0"  5'-5"  2'-2" 
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BOTTOM SLAB TOP SLAB

Bars K

Bars H

Bars D

2 2

2

2

2

2

1

1'-0"

Bars B

Bars Y

Bars Z(Top)

(Bottom)

(Bottom)

(Bottom)

(Top)

(Top Bott)&

BARS K

3"

~ #4

6"

1
'
-
3
"

9"

(
M
a
x
)

4
"

S

U

S

U

S

U

U

Const Jt (Typ)

SECTION THRU CURB

H

K

1

1'-0"

1
'
-
0
"

U
s
u
a
l

3
"

M
a
x

1
 
•

"

(
T
y
p
) 2

4

  3

4

1  

and lengthening details.

  See standard MC-MD for skewed ends, angle sections

and Z may be reversed.

raised, Bars C and D may be reversed, and Bars Y

If this option is used, Bars M may be cut off or

raised a maximum of 6" at the Contractor's option.

  Construction joints shown at the flow line may be

minimum of 1 ‚" clear cover.

  Reinforcing bars shall be adjusted to provide a

3" at the entrance.

  The bottom edge of the top slab shall be chamfered

  The use of permanent forms is not allowed.

a minimum compressive strength of 4,000 psi.

strength of 3,600 psi. Class "S" concrete shall have

  Class "C" concrete shall have a minimum compressive

or with the top slab as the final riding surface.

with overlay, with 1-to-2 course surface treatment,

exceptions:  use Class "S" for top slabs of culverts

  All concrete shall be Class "C" with these

  All reinforcing steel shall be Grade 60.

  Designed to the maximum fill height shown.

  Designed according to AASHTO LRFD Specifications.

elsewhere in the plans.

1'-0" typical.  2'-0" when RAC standard is referred to

  

3" high, bars K may be omitted.

height as necessary to maintain cover. For curbs less than

For curbs less than 1'-0" high, tilt bars K or reduce bar

  

work.

and no additional compensation will be allowed for this

above requirements.  No changes will be made in quantities

Curb heights shall be reduced, if necessary, to meet the

with finished grade.

- For structures with bridge rail, curbs shall be flush

no more than 3" above finished grade.

- For structures without bridge rail, curbs shall project

For vehicle safety, the following requirements must be met:

  

other than T6, refer to RAC standard.

to T6-CM standard.  For structures with traffic rail,

ECD standard.  For structures with T6 bridge rail, refer

rail, bicycle rail or curbs taller than 1'-0", refer to

elsewhere in the plans.  For structures with pedestrian

0" min to 5'-0" max.  Estimated curb heights are shown

shown in Item 440).    

2'-2" (Lap required for uncoated No. 5 bars, as

Required lap length for the provided D30.6 wire is

Max spacing.

= (0.306 sq in/ 0.754 sq in/ft) x 12 in/ft = 4.87"

requirement in this example, the required spacing

If D30.6 wire is used to meet the 0.754 sq in/ft

= 0.754 sq in/ft.

WWR required = (0.44 sq in/ 0.5') x (60 ksi/70 ksi)

Spacing with WWR.

Example Conversion: Replacement of No. 6 Gr 60 at 6"

wire sizes between conventional bar sizes.    

required for the equivalent bar size, rounded up for

provide lap splices in the WWR of the same length

WWR is limited to 4" Min and 18" Max. When required,

reduced by the ratio of 60 ksi / 70 ksi. Spacing of

option.  The area of required reinforcement may be

conventional reinforcement shown at the Contractor's

requirements of ASTM A1064 may be used to replace

Deformed welded wire reinforcement (WWR) meeting the

2

3

4
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DIMENSIONS

 SECTION 

K

Bars

Wt

Y

Bar

  6   6'-0"  6'-0"  7"  7" 162 #5 6" 39'-10"  6,730 194 #4 5" 11'-11" 1,544  7'- 8"   994 194 #5 5" 32'- 4"  6,542 48  9" 39'-9" 1,275 162 39'-9" 4,302 56  6'- 0" 224 205 4'- 6"   616 13'- 0" 1,780 39'-10" 106  82 233 2.639   600.2  3.0 339

  5   6'-0"  6'-0"  7"  7" 162 #5 6" 33'- 3"  5,618 194 #4 5" 11'-11" 1,544  7'- 8"   994 194 #5 5" 25'- 9"  5,210 40  9" 39'-9" 1,062 137 39'-9" 3,638 56  6'- 0" 224 164 4'- 6"   493 13'- 0" 1,424 33'- 3"  89  70 199 2.225   505.2  2.5 288

  4   6'-0"  6'-0"  7"  7" 162 #5 6" 26'- 8"  4,506 194 #4 5" 11'-11" 1,544  7'- 8"   994 194 #5 5" 19'- 2"  3,878 32  9" 39'-9"   850 112 39'-9" 2,974 56  6'- 0" 224 123 4'- 6"   370 13'- 0" 1,068 26'- 8"  71  56 159 1.811   410.2  2.0 230

  3   6'-0"  6'-0"  7"  7" 162 #5 6" 20'- 1"  3,393 194 #4 5" 11'-11" 1,544  7'- 8"   994 194 #5 5" 12'- 7"  2,546 24  9" 39'-9"   637  87 39'-9" 2,310 56  6'- 0" 224  82 4'- 6"   246 13'- 0"   712 20'- 1"  54  42 119 1.397   315.2  1.5 173

  2   6'-0"  6'-0"  7"  7" 162 #5 6" 13'- 6"  2,281 194 #4 5" 11'-11" 1,544  7'- 8"   994 194 #5 5"  6'- 0"  1,214 16  9" 39'-9"   425  62 39'-9" 1,646 56  6'- 0" 224  41 4'- 6"   123 13'- 0"   356 13'- 6"  36  30  85 0.983   220.2  1.0 121

  6   6'-0"  5'-0"  7"  7" 162 #5 6" 39'-10"  6,730 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5" 32'- 4"  6,542 48  9" 39'-9" 1,275 148 39'-9" 3,930 56  5'- 0" 187 205 4'- 6"   616 11'- 0" 1,506 39'-10" 106  82 233 2.488   569.9  3.0 339

  5   6'-0"  5'-0"  7"  7" 162 #5 6" 33'- 3"  5,618 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5" 25'- 9"  5,210 40  9" 39'-9" 1,062 125 39'-9" 3,319 56  5'- 0" 187 164 4'- 6"   493 11'- 0" 1,205 33'- 3"  89  70 199 2.096   477.6  2.5 288

  4   6'-0"  5'-0"  7"  7" 162 #5 6" 26'- 8"  4,506 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5" 19'- 2"  3,878 32  9" 39'-9"   850 102 39'-9" 2,708 56  5'- 0" 187 123 4'- 6"   370 11'- 0"   904 26'- 8"  71  56 159 1.703   385.4  2.0 230

  3   6'-0"  5'-0"  7"  7" 162 #5 6" 20'- 1"  3,393 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5" 12'- 7"  2,546 24  9" 39'-9"   637  79 39'-9" 2,098 56  5'- 0" 187  82 4'- 6"   246 11'- 0"   603 20'- 1"  54  42 119 1.311   293.0  1.5 173

  2   6'-0"  5'-0"  7"  7" 162 #5 6" 13'- 6"  2,281 162 #4 6" 10'-11" 1,181  7'- 8"   830 194 #5 5"  6'- 0"  1,214 16  9" 39'-9"   425  56 39'-9" 1,487 56  5'- 0" 187  41 4'- 6"   123 11'- 0"   301 13'- 6"  36  30  85 0.918   200.7  1.0 121

  6   6'-0"  4'-0"  7"  7" 162 #5 6" 39'-10"  6,730 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5" 32'- 4"  6,542 48  9" 39'-9" 1,275 134 39'-9" 3,558 56  4'- 0" 150 205 4'- 6"   616  9'- 0" 1,232 39'-10" 106  82 233 2.337   550.2  3.0 339

  5   6'-0"  4'-0"  7"  7" 162 #5 6" 33'- 3"  5,618 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5" 25'- 9"  5,210 40  9" 39'-9" 1,062 113 39'-9" 3,000 56  4'- 0" 150 164 4'- 6"   493  9'- 0"   986 33'- 3"  89  70 199 1.966   460.6  2.5 288

  4   6'-0"  4'-0"  7"  7" 162 #5 6" 26'- 8"  4,506 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5" 19'- 2"  3,878 32  9" 39'-9"   850  92 39'-9" 2,443 56  4'- 0" 150 123 4'- 6"   370  9'- 0"   739 26'- 8"  71  56 159 1.595   371.0  2.0 230

  3   6'-0"  4'-0"  7"  7" 162 #5 6" 20'- 1"  3,393 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5" 12'- 7"  2,546 24  9" 39'-9"   637  71 39'-9" 1,885 56  4'- 0" 150  82 4'- 6"   246  9'- 0"   493 20'- 1"  54  42 119 1.224   281.3  1.5 173

  2   6'-0"  4'-0"  7"  7" 162 #5 6" 13'- 6"  2,281 162 #4 6"  9'-11" 1,073  7'- 8"   830 194 #5 5"  6'- 0"  1,214 16  9" 39'-9"   425  50 39'-9" 1,328 56  4'- 0" 150  41 4'- 6"   123  9'- 0"   246 13'- 6"  36  30  85 0.853   191.8  1.0 121

  6   6'-0"  3'-0"  7"  7" 162 #5 6" 39'-10"  6,730 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5" 32'- 4"  6,542 48  9" 39'-9" 1,275 134 39'-9" 3,558 56  3'- 0" 112 205 4'- 6"   616  7'- 0"   959 39'-10" 106  82 233 2.186   539.7  3.0 339

  5   6'-0"  3'-0"  7"  7" 162 #5 6" 33'- 3"  5,618 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5" 25'- 9"  5,210 40  9" 39'-9" 1,062 113 39'-9" 3,000 56  3'- 0" 112 164 4'- 6"   493  7'- 0"   767 33'- 3"  89  70 199 1.836   451.4  2.5 288

  4   6'-0"  3'-0"  7"  7" 162 #5 6" 26'- 8"  4,506 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5" 19'- 2"  3,878 32  9" 39'-9"   850  92 39'-9" 2,443 56  3'- 0" 112 123 4'- 6"   370  7'- 0"   575 26'- 8"  71  56 159 1.487   363.2  2.0 230

  3   6'-0"  3'-0"  7"  7" 162 #5 6" 20'- 1"  3,393 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5" 12'- 7"  2,546 24  9" 39'-9"   637  71 39'-9" 1,885 56  3'- 0" 112  82 4'- 6"   246  7'- 0"   383 20'- 1"  54  42 119 1.138   274.9  1.5 173

  2   6'-0"  3'-0"  7"  7" 162 #5 6" 13'- 6"  2,281 162 #4 6"  8'-11"   965  7'- 8"   830 194 #5 5"  6'- 0"  1,214 16  9" 39'-9"   425  50 39'-9" 1,328 56  3'- 0" 112  41 4'- 6"   123  7'- 0"   192 13'- 6"  36  30  85 0.789   186.8  1.0 121

 

 108.6 24,346

  91.5 20,495

  74.4 16,638

  57.4 12,779

  40.3  8,928

 102.5 23,136

  86.3 19,393

  70.1 15,644

  53.9 11,894

  37.7  8,150

  96.5 22,345

  81.1 18,710

  65.8 15,069

  50.5 11,426

  35.1  7,791

  90.4 21,926

  75.9 18,345

  61.5 14,759

  47.0 11,170

  32.6  7,591

4~#4

Bars H

Barrel

foot of

Per

Bars B Total

S

S
i
z
e

H T U

S
i
z
e

No.Spa Length No. No.
Conc Conc ReinfReinf

R
e
i
n
f

C
o
n
c

Curb

N
U

M
B

E
R
 

O
F
 

S
P

A
N

S

Bar C Bar D

Bars E

S
i
z
e

LengthNo. No. No. LengthLength

Bars Y & Z~#4

No.
Bar Y Bar ZBar Z

Bars F ~#4

Length

2

W
e
i
g
h
t

W
e
i
g
h
t

BILLS OF REINFORCING STEEL (For Box Length = 40 feet)

Length LengthS
p
a Wt

S
p
a

S
p
a

Wt
(CY) (Lb) (

C
Y
)

(
L
b
)

(CY) (Lb)
Wt Wt

Wt Wt Wt

at 1'-6" Max at 1'-0" Max

Wt
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QUANTITIES

Length
Length Length

shown in Item 440).    

2'-2" (Lap required for uncoated No. 5 bars, as

Required lap length for the provided D30.6 wire is

Max spacing.

= (0.306 sq in/ 0.754 sq in/ft) x 12 in/ft = 4.87"

requirement in this example, the required spacing

If D30.6 wire is used to meet the 0.754 sq in/ft

= 0.754 sq in/ft.

WWR required = (0.44 sq in/ 0.5') x (60 ksi/70 ksi)

Spacing with WWR.

Example Conversion: Replacement of No. 6 Gr 60 at 6"

wire sizes between conventional bar sizes.    

required for the equivalent bar size, rounded up for

provide lap splices in the WWR of the same length

WWR is limited to 4" Min and 18" Max. When required,

reduced by the ratio of 60 ksi / 70 ksi. Spacing of

option.  The area of required reinforcement may be

conventional reinforcement shown at the Contractor's

requirements of ASTM A1064 may be used to replace

Deformed welded wire reinforcement (WWR) meeting the
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Dimensions
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1  

and lengthening details.

  See standard MC-MD for skewed ends, angle sections

and Z may be reversed.

raised, Bars C and D may be reversed, and Bars Y

If this option is used, Bars M may be cut off or

raised a maximum of 6" at the Contractor's option.

  Construction joints shown at the flow line may be

minimum of 1 ‚" clear cover.

  Reinforcing bars shall be adjusted to provide a

3" at the entrance.

  The bottom edge of the top slab shall be chamfered

  The use of permanent forms is not allowed.

a minimum compressive strength of 4,000 psi.

strength of 3,600 psi. Class "S" concrete shall have

  Class "C" concrete shall have a minimum compressive

or with the top slab as the final riding surface.

with overlay, with 1-to-2 course surface treatment,

exceptions:  use Class "S" for top slabs of culverts

  All concrete shall be Class "C" with these

  All reinforcing steel shall be Grade 60.

  Designed to the maximum fill height shown.

  Designed according to AASHTO LRFD Specifications.

elsewhere in the plans.

1'-0" typical.  2'-0" when RAC standard is referred to

  

3" high, bars K may be omitted.

height as necessary to maintain cover. For curbs less than

For curbs less than 1'-0" high, tilt bars K or reduce bar

  

work.

and no additional compensation will be allowed for this

above requirements.  No changes will be made in quantities

Curb heights shall be reduced, if necessary, to meet the

with finished grade.

- For structures with bridge rail, curbs shall be flush

no more than 3" above finished grade.

- For structures without bridge rail, curbs shall project

For vehicle safety, the following requirements must be met:

  

other than T6, refer to RAC standard.

to T6-CM standard.  For structures with traffic rail,

ECD standard.  For structures with T6 bridge rail, refer

rail, bicycle rail or curbs taller than 1'-0", refer to

elsewhere in the plans.  For structures with pedestrian

0" min to 5'-0" max.  Estimated curb heights are shown

shown in Item 440).    

2'-2" (Lap required for uncoated No. 5 bars, as

Required lap length for the provided D30.6 wire is

Max spacing.

= (0.306 sq in/ 0.754 sq in/ft) x 12 in/ft = 4.87"

requirement in this example, the required spacing

If D30.6 wire is used to meet the 0.754 sq in/ft

= 0.754 sq in/ft.

WWR required = (0.44 sq in/ 0.5') x (60 ksi/70 ksi)

Spacing with WWR.

Example Conversion: Replacement of No. 6 Gr 60 at 6"

wire sizes between conventional bar sizes.    

required for the equivalent bar size, rounded up for

provide lap splices in the WWR of the same length

WWR is limited to 4" Min and 18" Max. When required,

reduced by the ratio of 60 ksi / 70 ksi. Spacing of

option.  The area of required reinforcement may be

conventional reinforcement shown at the Contractor's

requirements of ASTM A1064 may be used to replace

Deformed welded wire reinforcement (WWR) meeting the

2

3

4
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SHEET 2 OF 2

DIMENSIONS

 SECTION 

K

Bars

Wt

Y

Bar

  6   5'-0"  5'-0"  7"  7" 194 #4 5" 33'-10"  4,385 138 #4 7" 10'- 1"   930  6'-10"   630 162 #5 6" 28'- 0"  4,731 42  8" 39'-9" 1,115 130 39'-9" 3,452 56  5'- 0" 187 205 4'- 6"   616 11'- 0" 1,506 33'-10"  90  70 199 2.229   438.8  2.5 289

  5   5'-0"  5'-0"  7"  7" 194 #4 5" 28'- 3"  3,661 138 #4 7" 10'- 1"   930  6'-10"   630 162 #5 6" 22'- 5"  3,788 35  8" 39'-9"   929 110 39'-9" 2,921 56  5'- 0" 187 164 4'- 6"   493 11'- 0" 1,205 28'- 3"  75  60 170 1.880   368.6  2.1 245

  4   5'-0"  5'-0"  7"  7" 194 #4 5" 22'- 8"  2,937 138 #4 7" 10'- 1"   930  6'-10"   630 162 #5 6" 16'-10"  2,844 28  8" 39'-9"   743  90 39'-9" 2,390 56  5'- 0" 187 123 4'- 6"   370 11'- 0"   904 22'- 8"  61  48 136 1.530   298.4  1.7 197

  3   5'-0"  5'-0"  7"  7" 194 #4 5" 17'- 1"  2,214 138 #4 7" 10'- 1"   930  6'-10"   630 162 #5 6" 11'- 3"  1,901 21  8" 39'-9"   558  70 39'-9" 1,859 56  5'- 0" 187  82 4'- 6"   246 11'- 0"   603 17'- 1"  46  36 102 1.181   228.2  1.3 148

  2   5'-0"  5'-0"  7"  7" 194 #4 5" 11'- 6"  1,490 138 #4 7" 10'- 1"   930  6'-10"   630 162 #5 6"  5'- 8"    957 14  8" 39'-9"   372  50 39'-9" 1,328 56  5'- 0" 187  41 4'- 6"   123 11'- 0"   301 11'- 6"  31  26  74 0.832   158.0  0.9 105

  6   5'-0"  4'-0"  7"  7" 194 #4 5" 33'-10"  4,385 138 #4 7"  9'- 1"   837  6'-10"   630 162 #5 6" 28'- 0"  4,731 42  8" 39'-9" 1,115 116 39'-9" 3,080 56  4'- 0" 150 205 4'- 6"   616  9'- 0" 1,232 33'-10"  90  70 199 2.078   419.4  2.5 289

  5   5'-0"  4'-0"  7"  7" 194 #4 5" 28'- 3"  3,661 138 #4 7"  9'- 1"   837  6'-10"   630 162 #5 6" 22'- 5"  3,788 35  8" 39'-9"   929  98 39'-9" 2,602 56  4'- 0" 150 164 4'- 6"   493  9'- 0"   986 28'- 3"  75  60 170 1.750   351.9  2.1 245

  4   5'-0"  4'-0"  7"  7" 194 #4 5" 22'- 8"  2,937 138 #4 7"  9'- 1"   837  6'-10"   630 162 #5 6" 16'-10"  2,844 28  8" 39'-9"   743  80 39'-9" 2,124 56  4'- 0" 150 123 4'- 6"   370  9'- 0"   739 22'- 8"  61  48 136 1.422   284.4  1.7 197

  3   5'-0"  4'-0"  7"  7" 194 #4 5" 17'- 1"  2,214 138 #4 7"  9'- 1"   837  6'-10"   630 162 #5 6" 11'- 3"  1,901 21  8" 39'-9"   558  62 39'-9" 1,646 56  4'- 0" 150  82 4'- 6"   246  9'- 0"   493 17'- 1"  46  36 102 1.095   216.9  1.3 148

  2   5'-0"  4'-0"  7"  7" 194 #4 5" 11'- 6"  1,490 138 #4 7"  9'- 1"   837  6'-10"   630 162 #5 6"  5'- 8"    957 14  8" 39'-9"   372  44 39'-9" 1,168 56  4'- 0" 150  41 4'- 6"   123  9'- 0"   246 11'- 6"  31  26  74 0.767   149.3  0.9 105

  6   5'-0"  3'-0"  7"  7" 194 #4 5" 33'-10"  4,385 138 #4 7"  8'- 1"   745  6'-10"   630 162 #5 6" 28'- 0"  4,731 42  8" 39'-9" 1,115 116 39'-9" 3,080 56  3'- 0" 112 205 4'- 6"   616  7'- 0"   959 33'-10"  90  70 199 1.926   409.3  2.5 289

  5   5'-0"  3'-0"  7"  7" 194 #4 5" 28'- 3"  3,661 138 #4 7"  8'- 1"   745  6'-10"   630 162 #5 6" 22'- 5"  3,788 35  8" 39'-9"   929  98 39'-9" 2,602 56  3'- 0" 112 164 4'- 6"   493  7'- 0"   767 28'- 3"  75  60 170 1.620   343.2  2.1 245

  4   5'-0"  3'-0"  7"  7" 194 #4 5" 22'- 8"  2,937 138 #4 7"  8'- 1"   745  6'-10"   630 162 #5 6" 16'-10"  2,844 28  8" 39'-9"   743  80 39'-9" 2,124 56  3'- 0" 112 123 4'- 6"   370  7'- 0"   575 22'- 8"  61  48 136 1.314   277.0  1.7 197

  3   5'-0"  3'-0"  7"  7" 194 #4 5" 17'- 1"  2,214 138 #4 7"  8'- 1"   745  6'-10"   630 162 #5 6" 11'- 3"  1,901 21  8" 39'-9"   558  62 39'-9" 1,646 56  3'- 0" 112  82 4'- 6"   246  7'- 0"   383 17'- 1"  46  36 102 1.008   210.9  1.3 148

  2   5'-0"  3'-0"  7"  7" 194 #4 5" 11'- 6"  1,490 138 #4 7"  8'- 1"   745  6'-10"   630 162 #5 6"  5'- 8"    957 14  8" 39'-9"   372  44 39'-9" 1,168 56  3'- 0" 112  41 4'- 6"   123  7'- 0"   192 11'- 6"  31  26  74 0.702   144.7  0.9 105

  6   5'-0"  2'-0"  7"  7" 194 #4 5" 33'-10"  4,385 162 #4 6"  7'- 1"   767  6'-10"   739 162 #5 6" 28'- 0"  4,731 42  8" 39'-9" 1,115 102 39'-9" 2,708 56  2'- 0"  75 205 4'- 6"   616  5'- 0"   685 33'-10"  90  70 199 1.775   395.5  2.5 289

  5   5'-0"  2'-0"  7"  7" 194 #4 5" 28'- 3"  3,661 162 #4 6"  7'- 1"   767  6'-10"   739 162 #5 6" 22'- 5"  3,788 35  8" 39'-9"   929  86 39'-9" 2,284 56  2'- 0"  75 164 4'- 6"   493  5'- 0"   548 28'- 3"  75  60 170 1.491   332.1  2.1 245

  4   5'-0"  2'-0"  7"  7" 194 #4 5" 22'- 8"  2,937 162 #4 6"  7'- 1"   767  6'-10"   739 162 #5 6" 16'-10"  2,844 28  8" 39'-9"   743  70 39'-9" 1,859 56  2'- 0"  75 123 4'- 6"   370  5'- 0"   411 22'- 8"  61  48 136 1.206   268.6  1.7 197

  3   5'-0"  2'-0"  7"  7" 194 #4 5" 17'- 1"  2,214 162 #4 6"  7'- 1"   767  6'-10"   739 162 #5 6" 11'- 3"  1,901 21  8" 39'-9"   558  54 39'-9" 1,434 56  2'- 0"  75  82 4'- 6"   246  5'- 0"   274 17'- 1"  46  36 102 0.922   205.2  1.3 148

  2   5'-0"  2'-0"  7"  7" 194 #4 5" 11'- 6"  1,490 162 #4 6"  7'- 1"   767  6'-10"   739 162 #5 6"  5'- 8"    957 14  8" 39'-9"   372  38 39'-9" 1,009 56  2'- 0"  75  41 4'- 6"   123  5'- 0"   137 11'- 6"  31  26  74 0.637   141.7  0.9 105
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No.

Bars M~#4

at Max1'-6"

QUANTITIES

Length
Length Length

shown in Item 440).    

2'-2" (Lap required for uncoated No. 5 bars, as

Required lap length for the provided D30.6 wire is

Max spacing.

= (0.306 sq in/ 0.754 sq in/ft) x 12 in/ft = 4.87"

requirement in this example, the required spacing

If D30.6 wire is used to meet the 0.754 sq in/ft

= 0.754 sq in/ft.

WWR required = (0.44 sq in/ 0.5') x (60 ksi/70 ksi)

Spacing with WWR.

Example Conversion: Replacement of No. 6 Gr 60 at 6"

wire sizes between conventional bar sizes.    

required for the equivalent bar size, rounded up for

provide lap splices in the WWR of the same length

WWR is limited to 4" Min and 18" Max. When required,

reduced by the ratio of 60 ksi / 70 ksi. Spacing of

option.  The area of required reinforcement may be

conventional reinforcement shown at the Contractor's

requirements of ASTM A1064 may be used to replace

Deformed welded wire reinforcement (WWR) meeting the

MC-5-20

0' TO 20' FILL

5'-0" SPAN

MULTIPLE BOX CULVERTS
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