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(IN) (IN) (IN) (IN) (IN) (IN)
7 1083 8 3200
3X2 s 6 6 8 1033 8X 6 8 8 8 2 B 11X9 1 1 1 12 6304
3X3 7 6 6 8 1233 8 3400 1mMx1o | n 1 1 12 6579
6 1183 8X7 8 8 8
12 3610
4X3 S 6 6 8 595 1MX11 1 1 1 12 6854
6 1183 8 3600
8X8 8 8 8
3 T 12 3810
4X3 2 6 6 8 268 12X3 12 12 12 12 5400
9X3 9 9 9 12 3338
4X4 2 6 6 8 }jgg 12X 4 12 12 12 12 5700
9X4 9 9 9 12 3563
5X2 2 Z 6 8 Egg 12X5 12 12 12 12 6000
9X5 9 9 9 12 3788
5X3 2 Z 6 8 Kgg 12X 6 12 12 12 12 6300
9X6 9 9 9 12 4013
5X4 2 Z 6 8 }igg 12X7 12 12 12 12 6600
9X7 9 9 9 12 4238
5X5 2 Z 6 8 fggg 12X8 12 12 12 12 6900
9Xx8 9 9 9 12 4371
6X2 s 7 7 8 ]1%; 12X9 12 12 12 12 7200
9X9 9 9 9 12 46488
6X3 s 7 7 8 fg?ﬁ 12X10 | 12 12 12 12 7500
10X3 10 10 10 12 3967
6X4 s 7 7 8 %gg 12X 11 12 12 12 12 7800
10X 4 10 10 10 12 4217
6X5 s 7 7 8 ggg 12x12 | 12 12 12 12 8100
10X5 10 10 10 12 4467
sxs | 8 7 7 8 e
10X 6 10 10 10 12 4717
7X2 8 8 8 8 2200
10X7 10 10 10 12 4967
po o o o | & |
10X 8 10 10 10 12 5217
pa o lo [ o | & |2
10X9 10 10 10 12 5467
po o o [ o | 5 |
5 2000 10X10 | 10 10 10 12 5717
7X6 8 8 8
12 3210 11X3 1 1 1 12 4654
8 3200
7X7 8 8 8
12 3410 11X4 Il Il Il 12 4929
8X2 8 8 8 8 2400
11X5 1 1 1 12 5204
8 2600
xS 9 9 9 12 2810 11X6 1 1 1 12 5479
8 2800
x4 @ @ @ 12 3010 1nx7 | o 1 1 12 5754
8 3000 IN ADDITION TO THE SIZES SHOWN, BOXES CAN BE
8X5 8 8 8 " 3210 1xs n n n 12 6029 MADE IN 6” INCREMENTS IN BOTH RISE AND SPAN.

PRECAST CONCRETE BOX - ASTM C1577 & C1677

Product Data Sheet - Single Off-Set Joint <
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Tongue & Groove Box Culvert Joints

1. Grade trench bottom and bring bedding material to height. Bedding material should be 6" thick minimum, or
more depending on existing soils. See project plans and specifications for details.

2. Preformed flexible plastic joint material (Ram-Nek or equal) is installed on the box spigot (top half of box)
at the shoulder of the joint. The joint material is installed in the bell (bottom half of box) at the shoulder. Joint
priming is not required but is recommended according to the manufacturer.

Protective paper wrapper is left in place
until lowering and installation.

;_;:,.-_.ﬂ = 23 oS
. . Groove PG .L 0 .a

.« g a* BN T F

P - T
% Tongue: ;& .
'-n_ -?..- H -

'h.-. Rttt = -;
s Tongue : °

-

3. In cold weather, the joint material should be kept warm prior to installation to keep the mastic pliable and
compressible.

4. A pipe puller or come-a-long should be used to pull joints home. This is preferable to pushing since it
minimizes damage to the box culvert.

5. A small gap can be expected at each joint. For boxes with spans of 10 feet or less, a normal space can be
%/5" to 1" depending on the size of the box. TXDOT enforces their spec.; section 462.4(5), last paragraph,
as an installation standard for both straight and pulled joints. This is a 1" maximum gap. Note that all
dimensions are subject to allowable specification tolerances.

6. Each box joint should be checked for grade and alignment. We recommend that the grade be checked at the
lower haunch and not on the centerline.

REINFORCED CONCRETE BOX INSTALLATION -

Product Data Sheet — Tongue & Groove Joint
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— LAY LENGTH —¥

Pll EE“S,\llZ)E THlvéétlLE N PIP(I; ES)IZE YZES (/BF'-T')T LEthS PIPE JOINT DIMENSIONS
(IN) (IN) (FT) A B D E F H

o 2.5 17 119 8 1271 | 2875 | 0281 | 0990 | 0094 | NA
- .75 20.5 160 8 1393 | 2875 | 0281 | 1.112 | 0094 | NA
- *2.75 235 187 46,8 1358 | 2750 | 0.156 | 1.077 | 0063 | 1.359
. *3 27 236 46,8 1483 | 2750 | 0.156 | 1.327 | 0063 | 1516
R 3 30 265 4,6,8 1.494 | 3000 | 0250 | 1.244 | 0094 | 1.505
. 325 335 322 46,8 1615 | 3250 | 0250 | 1.365 | 0.094 | 1.635
e 35 37 384 4,6,8 1740 | 3250 | 0.250 | 1.490 | 0.094 | 1.760
D 3.75 40.5 451 46,8 1.865 | 3250 | 0250 | 1.615 | 0094 | 1.885
- I 4 44 524 46,8 1990 | 3250 | 0250 | 1.740 | 0094 | 2.010
ez 45 51 685 46,8 2494 | 4000 | 0.446 | 2048 | 0.146 | 2.497
. 5 58 867 46,8 2494 | 4000 | 0446 | 2048 | 0.146 | 2497
- . 55 65 1071 4,6,8 2354 | 5000 | 0.446 | 1908 | 0.146 | 2.383
- 6 72 1296 46,8 2604 | 5000 | 0.446 | 2.158 | 0.146 | 2615
S 6.5 79 1542 46,8 2892 | 5000 | 0.446 | 2.446 | 0.146 | 2920
L. 7 86 1810 4,6,8 2937 | 5000 | 0.446 | 2.491 | 0.146 | 2966

*WALLB + 4" **WALLB + 2"

SINGLE OFFSET JOINT

A

|¢ £
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REINFORCED CONCRETE ROUND PIPE - ASTM C76
Product Data Sheet - Single Off-Set Joint
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<— LAY LENGTH —»

P|| |:P)E(|S|\||Z)E THIVCV/QELE . PI Pg élZE \(IZESC/;;)T LE,\LI?;HS PIPE JOINT DIMENSIONS
(IN) (IN) (FT) A B C D E H
T 25 23 168 4,68 1453 | 1875 | 1.125 | 0250 | 1.203 | 0875
B S 3 30 265 4,68 1766 | 2250 | 1.500 | 0250 | 1.516 | 1.250
./ 3.25 33.5 322 4,68 1766 | 2250 | 1375 | 0250 | 1.516 | 1.125
S O 35 37 384 4,68 1938 | 2500 | 1.500 | 0250 | 1.688 | 1.250
N O 4 44 524 4,6,8 2219 | 3000 | 1.8 | 0313 | 1906 | 1.375
. o 45 51 685 4,68 2563 | 3.500 | 1938 | 0375 | 2188 | 1.563
S S 5 58 867 4,68 2750 | 3.500 | 2125 | 0375 | 2375 | 1.750

TONGUE & GROOVE JOINT
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REINFORCED CONCRETE ROUND PIPE - ASTM C76

Product Data Sheet - Tongue & Groove Joint
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! DEFLECTION

Nl ANGLE
I X

A 4
DROP +‘ «—
RADIUS OF
PIPE SIZE ID WALL THICKNESS PIPE SIZE OD DROP DEFLECTION

(IN) (IN) (IN) (IN) ANGLE (DEG) CUR;’F’;IURE
18 2.5 23 3 7.43 29.71
18 2.75 23.5 3 7.28 30.35
21 3 27 3 6.34 34.88
24 3 30 3 5.71 38.75
27 3.25 335 3 5.12 43.27
30 3.5 37 3 4.64 47.79
33 3.75 40.5 3 424 52.31
36 4 44 3 3.90 56.83
42 4.5 51 3 3.37 65.88
48 5 58 3 2.96 74.92
54 5.5 65 3 2.64 83.96
60 6 72 3 2.39 93.00
66 6.5 79 3 2.17 102.04
72 7 86 3 2.00 111.08

REINFORCED CONCRETE RADIUS PIPE - ASTM C76
Product Data Sheet




DESIGN 4

< L > < L N
< > <
DESIGN 2 DESIGN 3
BIPE SIZE THICK:VE,::LA o5 1N | sope DESIGN/ e | Loy | siope DESIGN/ con | Loy | seope DESIGN/ o | L
(IN) (N) JOINT JOINT JOINT
LGT (FT) LGT (FT) LGT (TF)
15 2V 1972 3:1 1/6 13'% 58" 4:1 2/6 42 78 6:1 2/6 27 117
18 2V 23 3:1 1/ 8 21 75 4:1 1/ 8 12 84 6:1 2/ 8 42 150
21 2% 26" 3:1 1/8 16 792 4:1 2/8 54 138 6:1 2/8 33 159
24 3 30 3:1 1/8 12 84 4:1 2/8 48 144 6:1 2/8 24 168
27 3% 33 3:1 2/8 55" 136" 4:1 2/8 42 150 6:1 2/8 55 136"
30 3% 37 3:1 2/8 51 141 4:1 2/8 36 156 6:1 3/8 15 177
33 3% 40" 3:1 2/8 462 145% 4:1 2/8 30 162 6:1 3/8 45 243
36 4 44 3:1 2/8 42 150 4:1 2/8 24 168 6:1 3/8 36 252
42 4Y, 51 3:1 2/8 33 159 4:1 2/8 12 180 6:1 3/8 18 270
48 5 58 3:1 2/8 24 168 4:1 3/8 48 240 6:1 4/8 48 336
54 5% 65 3:1 2/8 15 177 4:1 3/8 36 252 6:1 4/8 30 354
60 6 72 3:1 3/8 54 234 4:1 3/8 24 264 6:1 4/8 12 372

1. FOR SLOPES AND SIZES NOT
LISTED CONTACT J & G CONCRETE
PRODUCTS AT 972-937-9200.

2. SLOPE CUTS WILL BE ROUGH CUT
APPROXIMATELY 2" WIDE AND MUST
BE FINISHED BY CONTRACTOR.

3. THESE PRODUCTS MEET THE
REQUIREMENTS FOR TEXAS

i i i i DEPARTMENT OF

18" 6:1 SET PR C=42" 2-8' L=12"-6" TRANSPORTATION TYPE II

SAFETY END TREATMENTS.

ROUND PIPE SAFETY END TREATMENT
Product Data Sheet




¢—— SPANOD —P

<4+—— LAY LENGTH ——» AN ID
[ e i T
1
. t
1
1 8 a
1 w [11]
1 %2} %2}
O P ) P < 2
1
| v
S . !
ROUND PIPE | |NSIDE DIMENSIONS WAL OUTSIDE DIMENSIONS LAY JOINT DIMENSIONS (IN)
SIZE THICKNESS WEIGHT 1 eNGTHS
EQUIVALENT (LBS/FT)
(IN) & DES # | RISE (IN) X SPAN (IN) (IN) RISE (IN) X SPAN (IN) (FT) A c E H
18 DES 1
o 2 e 13.5X 22 2.5 16 X 24.5 170 8 1.00 | 1.375 | 0.75 | 1.125
24 DES 3
Ja DS 18 X 28.5 3.75 21.75X 32.25 400 8 1.826 | 2.279 | 1.500 | 1.814
30 DES 4
oot 22.5X 36.25 4 26.5 X 40.25 515 4,6,8 | 1924 | 2377 | 1.598 | 1.912
36 DES 5
o0 D 26.625 X 43.75 45 31.125 X 48.25 670 4,6,8 | 2049 | 2.502 | 1.723 | 2.037

TONGUE & GROOVE JOINT

SINGLE OFFSET JOINT
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REINFORCED CONCRETE ARCH PIPE - ASTM C506
Product Data Sheet
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DESIGN 1 DESIGN 2
DOWNSTREAM - AS SHOWN DOWNSIREAM - AS SHOWN
UPSTREAM - OPPOSITE UPSTREAM - OPPOSITE
WALL DESIGN / DESIGN / DESIGN /
PIPE SIZE THICKNES oD (IN) JOINT c L JOINT S L JOINT c L
SLOPE SLOPE SLOPE

(IN) A(N) LGT (FT) (IN) | (IN) LGT (FT) (IN) | (IN) et | (IN) (IN)
132X22 2Vs 18V2X27 3:1 1/6 31 72 4:1 1/6 18 72 6:1 1/8 15 96
18X28% 3% 25'2X36 3:1 1/6 18 72 4:1 1/8 24 926 6:1 2/6 36 144
22X36V4 4 3072X44Y, 3:1 1/8 28 926 4:1 2/6 54 144 6:1 2/8 57 192
26%X43% 4, 35%X52% 3:1 1/8 16% 926 4:1 2/6 41 144 6:1 2/8 32V 192

22% X 36Y4 4:1 SET US C=28%"1-8 L=80"

1. FOR SLOPES AND SIZES NOT LISTED CONTACT J &

G CONCRETE PRODUCTS AT 972-937-9200.

2. SLOPE CUTS WILL BE ROUGH CUT
APPROXIMATELY 2" WIDE AND MUST BE FINISHED BY
CONTRACTOR.

3. THESE PRODUCTS MEET THE REQUIREMENTS FOR
TEXAS DEPARTMENT OF TRANSPORTATION TYPE II
SAFFTY FND TRFATMFENTS

ARCH PIPE SAFETY END TREATMENT

Product Data Sheet




FULL FLOW CONSTANTS
for
Circular, Elliptical, Arch Pipes and Box Sections

Use of Tables
Substituting Different Products at Full Flow Conditions

Selection of pipe sizes for flows as determined by Manning's equation:
V = 1.486/ o R.GG ° S.5
n

Where; Q= A .V

Substitute for V:

Q — A (1.486/rI R.66 85)
Therefore: Q = K ,S°

Example: Substitute a Box (or Boxes) for 2 - 30 inch Arch Pipes

K for 1 - 30 inch Arch Pipe = 368 (from table)

K for 2 - 30 inch Arch Pipes = 736

K for equivalent Box Culvert; 4' x 2' Box = 743 (from table)
Therefore a single 4' x 2' Box Culvert (RCB) will substitute.

CMA - Corrugated Metal Arch - use n = 0.024 for 2 ?/3x Y/2inch & 0.027 for 3 x 1 inch
CMP - Corrugated Metal Circular Pipe - use n = 0.024

RCA - Reinforced Concrete Arch - use n = 0.012

RCB - Reinforced Concrete Box Culvert - use n = 0.012

RCE - Reinforced Concrete Elliptical - use n = 0.012

RCP - Reinforced Concrete Circular Culvert - use n = 0.012

A = Cross sectional area R = Hydraulic radius = area/inside permeter
V = Velocity (fps) S = Slope of line (feet/foot)
Q = Flow (cuft/sec) 1 cuft = 7.48 gallons

Full Flow Constants
How to use the Tables







Size/Type Equivalent Area Hydraulic K
Size Radius
11x18 CMA 15 1.10 0.28 29
15 CMP 15 1.23 0.31 35
12 RCP 0.79 0.25 39
13 X22 CMA 18 1.60 0.34 48
11 X18 RCA 15 1.00 0.25 54
18 CMP 1.77 0.38 57
15 RCP 1.23 0.31 71
16 X 25 CMA 21 2.20 0.40 74
21 CMP 2.41 0.44 86
13Y2x22 RCA 18 1.65 0.30 91
18 X 29 CMA 24 2.80 0.45 102
18 RCP 1.77 0.38 115
14 X 23 RCE 18 1.80 0.37 116
24 CMA 3.14 0.50 123
15 Y2x26 RCA 21 2.20 0.36 137
21 RCP 241 0.44 173
22 X36 CMA 30 4.40 0.56 185
18 x28 %2 RCA 24 2.80 0.45 203
30 CMP 491 0.63 222
24 RCP 3.14 0.50 246
19 X 30 RCE 24 3.30 0.49 252
27 X43 CMA 36 6.40 0.68 306
27 RCP 3.98 0.56 337
22 X34 RCE 27 4.10 0.55 339
36 CMP 7.07 0.75 361
22 Y>x36 Ya RCA 30 4.40 0.56 368
31 X50 CMA 42 8.70 0.79 410
30 RCP 491 0.63 446
24 X38 RCE 30 5.10 0.61 456
3X2 RCB 5.11 0.61 456
42 CMP 9.62 0.88 545
33 RCP 5.94 0.69 574
36 X58 CMA 48 11.40 0.91 589
26 5/8x43 34 RCA 36 6.40 0.68 613
4X2 RCB 7.11 0.68 684
36 RCP 7.07 0.75 724
29 X45 RCE 36 7.40 0.74 746
48 CMP 12.57 1.00 778
40 X 65 CMA 54 14.30 1.01 792
3X3 RCB 8.11 0.78 850
39 RCP 8.30 0.81 896
31%6x51 s RCA 42 8.66 0.78 911
5X2 RCB 9.11 0.73 919
44 X 72 CMA 60 17.60 1.12 1045

Full Flow Constants
K =0 thru 1045




SizelType Equivalent Area Hydraulic K
Size Radius

54 CMP 15.90 1.13 1066
42 RCP 9.62 0.88 1091
34 X53 RCE 42 10.20 0.88 1156
6x2 RCB 11.11 0.77 1158
4x3 RCB 11.11 0.89 1277
45 RCP 11.04 0.94 1311
36 x58 2 ROA 48 11.40 0.90 1315
49 X79 CMA 66 21.30 1.23 1345
7 X2 RCB 13.11 0.80 1398
60 CMP 19.63 1.25 1410
48 RCP 12.57 1.00 1556
38 X60 RCE 48 12.90 0.97 1565
8 X2 RCB 15.11 0.82 1641
54 X85 CMA 72 25.30 1.34 1692
5X3 RCB 14.11 0.98 1721
40 X65 RCA 54 14.30 1.01 1783
66 CMP 23.76 1.38 1818
51 RCP 14.19 1.06 1828
4 X4 RCB 15.11 1.05 1928
54 RCP 15.90 1.13 2129
6 X3 RCB 17.11 1.04 2176
43 X68 RCE 54 16.60 111 2196
63 X87 CMA 78 31.00 1.52 2256
72 CMP 28.27 1.50 2293
45 X73 RCA 60 17.70 1.13 2376
5x4 RCB 19.11 1.16 2614
67 X95 CMA 84 35.00 1.59 2624
7 X3 RCB 20.11 1.09 2637
60 RCP 19.63 1.25 2817
78 CMP 33.18 1.63 2840
48 X76 RCE 60 20.50 1.23 2910
8 X3 RCB 23.11 1.13 3104
91 X103 CMA 90 40.00 1.70 3135
6 X4 RCB 23.11 1.25 3322
9 X3 RCB 25.00 1.15 3403
84 CMP 38.48 1.75 3460
5x5 RCB 24.11 1.31 3564
66 RCP 23.76 1.38 3630
53 X83 RCE 66 24.80 1.35 3753
54 X 88 RCA 72 25.60 1.35 3867
10 X3 RCB 28.00 1.18 3875
7 X4 RCB 27.11 1.33 4045
90 CMP 44,18 1.88 4167
11 X3 RCB 31.00 1.21 4349

Full Flow Constants
K = 1066 thru 4349




Size/Type Equivalent Area Hydraulic K
Size Radius

6 X5 RCB 29.11 142 4553
72 RCP 28.27 15 4576
58 X 91 RCE 72 29.50 1.48 4734
8 X4 RCB 31.11 1.39 4780
12 X3 RCB 34.00 1.23 4825
96 CMP 50.27 2.00 4940
9 X4 RCB 34.00 1.44 5349
7X5 RCB 34.11 152 5569
78 RCP 33.18 1.63 5661
62 X102 ROA 84 34.60 1.57 5784
6 X6 RCB 35.11 1.56 5843
63 X98 RCE 78 34.60 1.60 5856
10 X4 RCB 38.00 1.48 6098
8 X5 RCB 39.11 1.60 6606
108 CMP 63.62 2.25 6764
11 X4 RCB 42.00 152 6852
84 RCP 38.48 1.75 6895
68 X106 RCE 84 40.10 1.72 7140
7X6 RCB 41.11 1.68 7176
9 X5 RCB 43.00 1.68 7488
12 X4 RCB 46.00 155 7610
114 CMP 70.88 2.38 7823
72 X115 RCA 90 44.50 1.77 8056
90 RCP 44,18 1.88 8284
8 X6 RCB 47.11 1.78 8542
10 X5 RCB 48.00 1.74 8553
72 X113 RCE 90 46.10 1.85 8584
X7 RCB 48.11 1.82 8845
120 CMP 78.54 2.50 8959
11 X5 RCB 53.00 1.79 9628
9 X6 RCB 52.00 1.88 9768
96 RCP 50.27 2.00 9835
77 Yax 122 RCA 96 51.70 1.92 9872
77 x121 RCE 96 52.40 1.97 10190
8x7 RCB 55.11 1.94 10561
12 X5 RCB 58.00 1.83 10710
10 X6 RCB 58.00 1.96 11182
102 RCP 56.75 2.13 11556
82 X128 RCE 102 59.20 2.09 11980
9 X7 RCB 61.00 2.06 12159
11 X6 RCB 64.00 2.02 12612
8 X8 RCB 63.11 2.07 12646
108 RCP 63.62 2.25 13454
87 Ysx 138 RCA 108 66.00 2.17 13690

Full Flow Constants
K = 4553 thru 13690




Size /| Type Equivalent Area Hydraulic K
Size Radius

10 X7 RCB 68 2.15 13947
87 X136 RCE 108 66.4 2.22 13970
12 X6 RCB 70 2.08 14055
9x8 RCB 70.00 2.21 14635
114 RCP 70.88 2.38 15535
11x7 RCB 75.00 2.23 15761
10x 8 RCB 78.00 2.32 16821
9 X9 RCB 79.00 2.35 17180
12 X7 RCB 82.00 2.30 17594
120 RCP 78.54 2.50 17806
96 "/sx 154 RCA 120 81.80 242 18312
97 X151 RCE 120 82.00 2.46 18490
11 X8 RCB 86.00 241 19041
10 X9 RCB 88.00 247 19782
12 X8 RCB 94.00 2.50 21290
11 X9 RCB 97.00 2.58 22430
10 X10 RCB 98.00 2.60 22815
132 RCP 95.03 2.75 22944
12 X9 RCB 106.00 2.67 25116
11 X10 RCB 108.00 2.72 25908
144 RCP 113.10 3.00 28919
12 X10 RCB 118.00 2.83 29051
11 X11 RCB 119.00 2.86 29461
12 X11 RCB 130.00 2.98 33079
12 X12 RCB 142.00 3.11 37185

Full Flow Constants
K = 13947 thru 37185




Recipe dat

value des
1
25
40
0

N NN

20

20

25

0
0.275

Aggregates
SAND 2
SAND 3
GRAVEL
ROCK

Admixtures
ADMIX
PROMIX

a : 57 BIDI - 275

cription

Mixer-number:

Dry mixing time [sec]

Wet mixing time 1 [sec]
pre water quantity [lbs]:
Auto. tailing corr. (Y/N):
Disch. gate partially open(sec)
34-66%:

67-100%:

Mixer discharge time (sec)
34-66%:

67-100%:

Curve no. for graph
Water/Cement Ratio :

lbs Cement 1lbs Water
808 CEMENT 0 WATER
808 FLY ASH 75
940 CEMENT2 485
940

0

OO0 00000

oz
16
33

0

0
0
0

1bs
154

Last change of recipe from access level 100 on 03/17/2011 13:13:13

Typical MIX DESIGN for Reinforced Concrete Pipe
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Recipe data - 13 BOX POUR - 300

value description

1
25
40

25
11
0.300

Aggregates
GRAVEL
SAND 2
SAND 3
ROCK

Admixtures
ADMIX
PROMIX

Mixer-number:

Dry mixing time [sec]

Wet mixing time 1 [sec]
pre water quantity [lbs]:
Auto. tailing corr. (Y/N):
Disch. gate partially open(sec)
34-66%:

67-100%:

Mixer discharge time (sec)
34-66%:

67-100%:

Curve no. for graph
Water/Cement Ratio

lbs Cement 1lbs Water
841 CEMENT 0 WATER
841 FLY ASH 85
B4l CEMENT2 425
841

0

(=R e e B o BN o BN o i ]

oz

40

(e B - B e ]

1bs
153

Last change of recipe from access level 100 on 01/31/2011 13:52:29

Typical MIX DESIGN for Reinforced Concrete Box
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