Example Problem: Calculate Quantities for Box Bridge (Fill)

Given:
Structure 144 LF of 6’ x 3’ (cell width x cell height) Reinforced Concrete Box Culvert
Skew 70°
Maximum Fill Height = 24’
Measure at the center of box culvert from top of slab to final grade
Slope = 2:1
Per Typical Sections in plans

NELL COMPALTE
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Solution:

Calculate box bridge quantities.

Refer to Standard Drawing STD-17-51

A 1@ 6 x 3 REINFORCED CONCRETE BOX BRIDGE A
Naimmurm Dimensicns Bars TST Bars TSB Bars BST Barz BSB Bars EWE Bars EWI Bars LNT | Bars LWD |Bars WS Concrete| N
Fill Height [ ST | SB | WT | BW spacing| Lengzh Spi Length = Length | ., 5 Length [, 5 Length |... 5 Length Stesl
o Lo Lin | g [size [ Mo | F5eme) =505 Isize| No. 5570 =505 |size| No. | 73| TS5 |size| Mo, |52 | T505 [Size| No. |5 STES™ [siee| Mo, [F75 | S5 Na. Mo, Mo, | CYILF | B
NoFil |R5 | @ | & |733| & | 1| 12 | RAX | & | 2 | & | GAR3 | 5 | 2 | 12 | 783 | 4 |1 | 12 | 783 | 4 | 2 | 12 | 300 | & | 2 | 12 | &m0 | 35 12 4 0&7 | 142
3 10 |10 | &8 | 733 ) 4 [ 1 12 GEB3 | 6|2 6 683 | T |1 12 TE3 | 4 |1 12 783 |4 | 2 12 300 [ 5] 2 12 3.00 35 12 4 063 141
& 8 9 8 [733] 4 |1 12 GEF | 9|2 3 G683 | 5| 2 12 TE3 |4 |1 12 783 |4 | 2 12 300 [ 5| 2 12 3.00 42 Q 4 0.56 132
10 8 9 8 | 733 4 1 12 6.83 5|2 6 6.83 T 12 TE3 | 4 |1 12 783 | 4| 2 12 3.00 5| 2 12 3.00 42 a 4 0.56 132
~N 20 8 ] § [733[ 4 | 1 12 GEY |6 |2 6 683 |6 | 2 6 TEI [ 4 |1 12 TEI |4 | 2 12 300 [ 5] 2 12 3.00 42 1] 4
> 30 1 | 13 8 | 733 4 |1 12 683 | 68 |2 & 683 | 8 |1 12 TE3 | 4 |1 12 783 | 4| 2 12 3.00 5| 2 12 3.00 42 a 4 0.73 143
7 40 14 |15 | 8 | 733 ) 4 (1 12 GE3 | 68 |2 3 683 | B [ 1 12 TEI [ 4|1 12 783 |4 | 2 12 aon [ 5| 2 12 3.00 42 a 4 ) 3
50 16 | 17 8 | 733 4 1 12 GBS | 6|2 ] G833 | 8 | 1 12 TEI | 4 |1 12 783 | 4| 2 12 3.00 5| 2 12 3.00 42 a 4 0.95 143
60 17 | 18 | 8 | 733 ) 4 [ 1 12 683 | 7 [2 & 683 | 8 | 2 & Ta3 [ 4 |1 12 783 |4 |2 12 300 [ 5] 2 12 3.00 42 Q 4 1.00 153
Use table for 1 @ 6 x 3 Box Bridge
Since Maximum Fill Height (FT) = 24 FT, which is between 20 FT and 30 FT in the table, use values for the larger fill height of 30 FT
Therefore,

Concrete = 0.73 CY/LF

Reinforcing Steel = 143 LB/LF

The box bridge is 144 FT long, therefore,

Concrete = 0.73 CY/LF * 144 FT = 105.12 CY

Reinforcing Steel = 143 LB/LF * 144 FT = 20592 LB
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Calculate the wing wall quantities.
Since the skew = 70°, round to the nearest skew value (90°, 75°, 60°, 45°). Use values for skew = 75°.

Refer to Standard Drawing STD-17-12, the quantities given in the tables in Standard Drawing STD-17-12 are for/ALL FOUR WINGWALLS.

75" SKEW
2:1 SLOPE 3:1 S5LOPE

Wl owe | o | ows | ns | COIERGTE |REMNF.STEEL Holowe | oo | ows | ons | USRS | FEMERSTEE
600 2.25] as0] 175 2.6 Bl 4| 7.25] 250] 5.5 225 4.5 631
45| e.75] 2500 §525] 200 4.7 710 4.5] 8.25] 3.00] &75| 2.50 5.7 76l
7.50] 2.5 s5.0s5] 2.8 5.5 790 5| 9.00] 3.25] 7.50] 278 7.2 861
5.5| B.50| 3.00] &50[ 2.50 6.7 335 5.5 10.00) 3.75] 8.25] 3.00 8.5 1017
6| a.zs| 3.25| 7.25] 2.50 1.7 1013 5| moo] 4.o0| s.00] 325 3.3 1,122
6.5| 10.00] 3.75] 7.75] 2.5 8.9 L096 65| 1z.00] 425] 9.75] 3s0 1.4 1,207
7| moo| <.0o| ss0| 300 10.8 1,408 7| 15.00] 4.75] 10.50] .75 13.6 1,537
T.5] 11.75] 4.25] 9,00 3.25 12.1 1,515 7.5 14.00] 5.00( 1L.25] 4.00 15.7 1,672
s| 1250] as0] 95| 350 13.6 1,626 8| 15.00] s.2s{12.00] 425 17.7 1,801
8.5| 13.50] 4.75] w.25] 3.8 15.3 1773 B.5| 15.75] 5.75] 12.95] 475 19.7 1,987
a| 14.25] s.o0] nool| 400 16.1 2,646 a| 16.75] 6.00f 13.75] s.00 23.3 3,013
9.5] 15.00] s5.50] nso| 4.2s 20.0 2.725 9.5] 17.75] 6.25] 14.50] s.25 25.7 3,12
10| 16.00] 5.75] 12.25( 4.50 22.2 3,018 10| 18.75] &.75] 15.25] 5.50 28.3 3,426
10.5] 16.75] e.00] 1275 478 z4.2 3,146 10.5| 13.75] 7.00] 18.00] 5.5 iL4 1,627
1] 17.50] &.25] 13.50] 4.75 28.1 3,503 11] 20.75| 7.50| 16.75| .00 35.5 4,061
1.5] 18.50] 6.50] 14.25] s.00 313 4,373 us| zrso| 7rs|ivse] s 39.5 4,904
12| 18.25] &.75] 14.75] s.25 33.6 4,638 12| zz.50] s.00f 1e.2s] 50 42,7 5,207
12.5] 20.00] 7.25| 15.50] 5.50 3T.0 4,832 12.5] 23.50( 8.50] 19.00| &.75 46,3 5,388
13| z0.75] 7.50] 16.00] 5.5 42.0 5,744 13| za.50] 8.as| 1mas| 7.00 53.2 6,454
13.5| 21.25] 7.75| 16.75| &.00 44.8 6,169 13.5] 25.50] s.00]20.75] 7.50 55.3 5,892
14| zz.50] s.00] 17.25] .25 48.4 5,454 4] 26.50] s.s0f zus0] 775 64.5 7,348
14.5) 23.25] 8.25 18.00] 650 515 6,822 14.5] 27.50] 9.75] z2.25] s.00 55.8 7.780
15| 24.25] 8.75] 18.50] 675 58.5 7.370 15| 28.25( 10.00] 23.00] 8.25 74,7 8,379
15,5 z5.00] s.00 13.25] .00 63.9 8,362 15.5] 29.25] 10.50] 23.75] 830 79.6 3,353
16| 25.75| 9.25] 19.75| 7.00 BT.3 8,778 16 ] 30.25| 10.75] 24.50| B.75 84.4 9,839
16,5] 26.75| 9.50| 20.50| 7.25 1.8 10,207 16.5] 31.25] 1.00f 25.25] s.00 92.9 1,636
IT| 27.50] 9.7%] 21.00| 7.50 T8.2 11,200 17| 32.2%| 11.50] 26.00| 9.2% 101.8 12,384
17.5] z8.25] 10.00] 21.75] 7.75 B2.6 11128 17.5] 33.25] 1.75] 26.75] 3.50]  107.4 12,925
18] 29.25| 10.50| 22.50| &.00 26.0 11.667 18| 34.00] 12.25] 27.75] a5 114 13,414
18.5] 30.00] 10.75] 23.00] 8.25 52.4 1,878 18.5] 35.00] 12.50] 28.50] 1025 19,7 13,702
13] 30.75| 1L.00| 23.75| B.50| 104.3 13,387 19] 36.00| 12.75] 29.25] 10.50 1317 15,117
19.5] 3L.75| 1.25| 24.25%| 8.75 110.2 15,072 19.5) 37.00| 13.25] 30,00 | 1075 142.2 17,331
20| 32.50] 1L.50] 25.00] 9.00 116.7 15,803 20 38.00] 12.50] 30.75] 100 1518 18,121
20.5| 33.25| 1L.75] 25.50| 9.00 121.6 16,206 20.5] 39.00] 13.75]| 3150 11.25 158.9 18,687
21| 34.00| 12.25| 26.25| 2.25|  136.2 17,837 z1] 39.75] 14.25] 32.25] nso] et 20,376
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Refer to Standard Drawings STD-17-51 and STD-17-8, use H=5 FT

H = CELL HEIGHT + ST+ CURB=3 FT+11IN (1 FT/12IN)+1FT=4.92 FT, use 5 FT

If box bridge has a guardrail, use STD-17-7 instead of STD-17-8.

A 1@ 6 x 3 REINFORCED CONCRETE BOX BRIDGE A
Iaximum Dimensicns Bars TST Bars TSB Bars BSET Bars BSB Bars EWE Bars EWI Bars LMT| Bars LYD | Bars WS p— Rsint
Fi ST | SB | WT | BW Leng:h 5 Length Sa Length Spacing | Length |, E Length | .. E Length Steel
il Tlgl‘rt in. |in. | in & Size| No Sp.i::ng e;?' Siza| No. %1'::"9 e:; Siza| Mo, q'i‘:ng e;rg Size| Mo, ‘;r":_mg e;rg Size| Mo, ‘;r"ia:ng e;g Size| Mo, qnia:"g e;g No., Na, Ne, | CYILF | oiF
Mo Fill aAs =] A T3 4 1 12 ARG [:] 2 [ A A3 A 2 12 TR3 4 1 12 TR 4 2 12 300 5 2 12 ann as 12 4 nsy 142
3 10 | 10| 8 | 733 4 | 1 12 683 | 6|2 6 6683 | 7 |1 12 T8I | 4|1 12 783 | 4| 2 12 300 | 5| 2 12 3.00 35 12 4 063 141
5 8 9 8 | 733 4 |1 12 683 | 5|2 6 683 | 5| 2| 12 783 | 4|1 12 783 | 4| 2 12 300 | 5|2 12 3.00 42 0 4 0.58 132
10 8 9 8 |733( 4 1 12 683 | 5|2 8 683 | 7|1 12 783 | 4|1 12 TEI | 4| 2 12 o0 | 5| 2 12 .00 42 0 4 058 132
2 | & | @ 8 | 733 4 |1 12 BB | 6 | 2 [ 683 | 6| 2 -] 783 | 4 |1 12 783 | 4| 2 12 300 | 5| 2 12 3.00 42 [4] 4 056 146
30 11 )3 8 | 733 4 |1 12 683 | 6|2 ] 6583 | 8 | 1 12 783 | 4|1 12 783 | 4| 2 12 300 | 5|2 12 3.00 42 0 4 073 143
4 T4 |15 | 8 (733 4 |1 12 683 | 8 | 2 ] 683 | B |1 12 783 | 4|1 12 TEI |4 | 2 12 aoo | 5| 2 12 .00 42 0 4 085 143
50 16 | 17 | 8 | 733 4 | 1 12 683 | 6 | 2 [ 683 | 8 | 1 12 T8 | 4 |1 12 T8I | 4| 2 12 300 | 5| 2 12 3.00 42 [4] 4 085 143
60 17 | 18 | 8 | 733 4 | 1 12 683 | 7|2 [ 653 | 6| 2 [:] 7583 | 4|1 12 783 | 4] 2 12 300 | 5] 2 12 3.00 42 0 4 1.00 153
Use Table from STD-17-51
Bw ,
&' MIN, 2' COVER |
T e BAR 12¥;" COVER IF LESS THAN L'-0" FILL)
TST |
1-0° CALONG FACE OF WALL N 1-0"
L = TS RS Bt FRr——— FROM EWD OF SLABI |
v .- e q‘}w oq:e shel s o (i = e 3 BARS ATOOE
- T olof " e $PLo 5= 26
m N i s
) BARS LNT g| oams wr— (I BARS TST
'@ r_/ AT 127 5PA, 5 08" LND s o BAR EWE .[0? oF
WINGWALL
— o - _/ o o / \ O3 FEmr—
z " BAR EWI M - { o R
n| Wt | CELL WIDTH Pl wr [ — / BARS LNT
L] . 1 PO ee. ¥
5 oo M & cover ’ -
=] le o e | TTP @ WALLS! .
b BAR BST | “
2' COVER
u:sﬂﬂ - Ir\_AETﬂFTg"LS:L 7— J ‘ rehD oF (sEE ~ree. pLonRS LT DR LND
i I| \I | ERIOR IALL‘-._L‘- L PLACEMENT DETAIL"
= - e . I a
3" COVER AR BSE— I 3" BARS ATCGO BARS Ts8
: & SPA. @ 5= 26"
SECTION "A-A"
=10 ~
TYPICAL SECTION ({INLET END EDCE BEAM)
Use Typical Section from STD-17-51 Use Section "A-A" from STD-17-8
Therefore, Therefore,

Concrete = 5.5 CY
Reinforcing Steel = 790 LB
The quantities given in tables in Standard Drawing STD-17-12 are for

ALL FOUR WINGWALLS.

TOTAL CONCRETE = 105.12 CY + 5.5 CY = 110.62 CY

TOTAL REINFORCING STEEL = 20592 LB + 790 LB = 21382 LB
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