Example Problem: Calculate Quantities for Box Bridge (No Fill)

Given:
Structure 3 @ 18'x12’'x26’ (cell width x cell height x bridge length) Reinforced Concrete Box
Bridge Skew 90°
Maximum Fill Height (FT) = No Fill
Since the top of the top slab will be a riding surface, Maximum Fill Height = 0
Slope = 2:1

Per Typical Sections in plans
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Solution:

Calculate box bridge quantities.

Refer to Standard Drawing STD-17-107

3@ 18 x 12 REINFORCED CONCRETE BOX BRIDGE
1 Dimersions I Bars TST Bars TSR Bers BST Bars BSB Bars EWE Bars EWI Bars WY Bars LNT|Bars LND] Bars WS Corerets | Reind, Stesl
Fil Height [ ST [ SB [ WT | IT | BW Spaning| Length Soacing| Length | spacing| Length { Spacng| Length Spacing} Length Spaoing| Length Spacing| Length )
b e e e P I e L e e L L a i No. | T (size No v |size| No PP S sz e | TR T (stzm e T | Mo. | Ne. | Mo | oYAF | LBrF
NeFil 115 111 B8 | & 5667|821 6 | 5617 |8 | 2| 6 |5617]6 2| 6 (5747 |7 |2| 6 |5747]4 |2 | 12 (12007 2] 12 [1200] &[4 | 12 [1200| 286 | 108 8 [(&15 | 1477
o+ 3 15 115! 8 | & |see7|11| 1] 12 |se17| 8|2 6 |ssi17|e|2| & |67av|7|2| 6 [5047| 4|2 | 12 |1200)7 |4 | € |1200| 5|4 | 12 [1200f 266 | 108 8 &
5 5 w18 0| a|ses3lt11] 1] 12 5633|721 6 ise3afoe 1| 12 |5733[7|2| 8 5733 {4 2| 12 120007 |4 6 |9200|5 |4 | 42 |1200} 322 o 8 552 | 1448
50 |20 |20i10| & |s700l11) 1| 12 {56507 | 2| 6 i5650]90 1| 12 |s7sofs8 |2 & {s750]4i2| 12 |1200}7 |4 6 |1200/ 54| 12 |1200] 326 0 8 843 | 1522
=1 20 202t | 12| & |5733] 4| 3| 12 |1686| #1] 2 | 6 |5683]10] 2| 6 |6783| 4 |3} 12 |1866| 4 2| 12 [1200| 8 [4] & [1200] 5|4 | 12 [1200] 326 o ] 880 | 1695
EE 30 29 | 30 | 186 & |6T83| 4! 3 i2 1866 | 10| 2 - S733 410 2 B 5833 | 4 3 12 1866 | 4 | 2 12 1200 7 4 8 1200 6 | 4 12 1200 326 1] 8 12.33 1581
%l a0 |2 |37|47| 8 |sa17| 43| 12 |tees|®0| 2| 6 |s767{10|2| 6 [5867|4 |3 12 {1866 |4 |2 | 12 [1200)|F |4 | 6 {1200|65|&| 6 |1200| 30 0 g | 1507 | 1817
Bl so |a1|42|19| o [5667| 4 3| 12 [1866|10| 2| & [5847f10|2| & |S047|4 |3 | 12 |1868|4 | 2| 12 |1200| 7 f4 ) 6 11200/ 5 ) 8| 6 | 1200} 330 o 8 | 723 | 1626
= &0 45 | 47 | 20 9 {G5883) 4 | 3 12 1666 | 10} 2 -] 5833410) 2 ] 5933 { 4 | 3 i2 {1866 | 4 | 2 12 1200 7 | 4 1] 12001 8 | 8 (-] 12.00 330 [+ B 10.18 1873
Use table for 3 @ 18 x 12 Box Bridge
Use Maximum Fill Height (FT) = No Fill
Therefore,

Concrete = 5.15 CY/LF

Reinforcing Steel = 1477 LB/LF

The box bridge is 26 FT long, therefore,

Concrete = 5.15 CY/LF * 26 FT = 133.9 CY

Reinforcing Steel = 1477 LB/LF * 26 FT = 38402 LB
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Calculate the wing wall quantities.

Refer to Standard Drawing STD-17-11, the quantities given in the tables in Standard Drawing STD-17-11 are for ALL FOUR WINGWALLS.

90" SKEW
2:1 SLOPE 3:l SLOPE

H W h EIJIP-E:I;HEJTE RE I'{.ﬂg::EEL H " h {:u:lcﬂflTE HEJr;IEE.IéjEE-L
o] ool 1718 K] 610 4| e.2s| z.2s 4.3 G675
45| 5.075| Z.00 4.1 694 4,5] 7.25] 2.50 5.4 T44
4| &S50) 225 5.3 THI 8| ®a0| 300 E.5 249
55| 728 280 6.3 a14 5| aoo| 125 8,3 1,014
6| B.00f 275 7.4 1,014 6] 9.75| 3.50 9.5 1.1&
a4 n5al o0 [E] 1,065 e8| 1080] a9s 10.E 1180
T| 9.25| 325 L0l 1.3G7 7| 1.50( 400 13.1 1520
T.5] I0G00] 350 115 1485 7.5] 12.25] 4.50 14.49 15624
8| 10.75] 3575 130 1,607 Bl 13.25] 4.5 1E.5 1,754
85| 150 4.00 14,6 1.T4% 85| 1400] 5.0 19.5 1,974
9| 12.25] 425 169 24576 9] 1475 8.24% 22.2 2,962
as| 1208 480 18.4 7635 35| 15.75| 550 74.7 5,087
I0| 13.50] A.T% 20.4 2,015 1] 1650 600 273 3342
105 ] 14.25] 5.00 252 1,081 10.8] 1150 EB2S 50,1 5,504
11| I5.00f 525 26.3 3494 11| EB.25[ .50 1346 3,928
115 15.75] 5.50 30.3 4521 ILS] 1900 E.75 375 4,704
12| 1E.80] 578 324 4,544 12| 20.00] T.00 418 5,216
12.5] Iv.00f E.00 35. 4667 12.5] 0,75 7.50 45.4 5,394
13] 17.75] &.25% 39.4 5.ELD > 13] 21.T&%| ?.7& £2.4 [
13.5 | 18.50] 50 EFE 6003 13.5] 2250 B0 554 E£,870
14 19.25| &.T% 45.5 6,2 B0 14] #3.25] B.25 59,0 T.36
145 | 2000|700 49,49 E, 741 14.5] 24,25 BE0 £3.1 1,584
15| zos| 128 5E.4 [ETT 15| 2s.00] 9.0 73.3 EETT
15.5] Z1.25) 7v.50 59.4 B39 15.5] #5.75| 9.25 77.5 9,299
16| z2.00] 178 B3 8,50E 16| 26.75] a.s0 BZ.E 5,820
16.5 ] 22.75( B.DD BET.Z 2,812 16.5] 2T.50( 9.75 a7 11451
17| #3.50| B.25 TA.T 10, T9% 17| 28.50] 1200 5.7 12,593
175 2a.25] a0 A1 10,854 17.5] za.z25] 1050 10,2 17,502
15| 24.75| B.T% 81.T 11.20% 18| 30.00| 0,75 1064 12,936
185 25.50] .00 [T 1733 8] 300] noo 18,0 13,650
19| 26.25) 9.2% 5T.T 82, %01 i) 3LTS| 1L.ES 125.5 18,377
19.5] zv.00f 250 I0E & L4757 19,5 22,75 ii.50 136.5 17,020
20| 2705 975 108.1 15,255 20| 35.50] 12.00 143.3 17,5719
205 | #8.50| 10.00 1135 15, 71% £0.5| 34.25] 12,25 1496 18066
21| 2900 1025 1260 L7.262 21] 35.25| L1250 167.3 19,857
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Refer to Standard Drawings STD 17-107, use H =13 FT

H = CELL HEIGHT + ST =12 FT+ 11.5 IN*(1 FT /12 IN) = 12.96 FT, use 13 FT

3 @ 18 x 12 REINFORCED CONCRETE BOX BRIDGE

Waximum Dimensions Bars TST | Bars TSB BF.—;BST Ears BSB Bars EWE - BarsE.W'I Bars W = Bars LNT|Bars LIND| Bars WS Conorete | Reirt. Stel
Fieight [ ST [SB [ WT [ T [ BW [T Topacnal Lorgthl T "Topeuna[ Lenghf T\ Topaces| Lorgth | T Tesmanal Lengh o T, Toooonal Length o o[, [spacinal Lenah [gy, [y, [socnaLength] y | g [ o, | ovar | enr
E g, in | in [ in | f in. ft. in ft. in . in. fl. in f n. ft. ft.
= MNoFill |115D11 8 & |5667| 8 | 2 [ 5617 | 8 | 2 L] 5617 | 6 | 2 ] STAV| 7| 2 & 57IT | 4 | 2 12 2o 7|2 12 | 1200 | 5 | 4 12 | 12.00 266 108 & 515 1477
§ \_"Tr 15 | &8 & |56BT| 11| 1 12 | 5617 | 8 | 2 g 5617 | 6 | 2 6 STAT| 7| 2 & 8TAT | 4 | 2 12 (1200 7 | 4| & 1200 5 | 4 12 | 1200 266 108 -] 648 1525
- 5 16 | 16 | 9 & 5683|111 12 | 5633 | 7 | 2 L 5633 | 8 (1 12 | 5733 | 7| 2 -] 5733 | 4 | 2 12 | 1200 7 | 4 B 2000 5| 4 12 | 12.00 322 0 & 692 1445
é 10 20 |20 | 10| 8 |5700)11 )1 12 | 5650 | 7 | 2 L] 56501 9 | 1 12 | 5Ts0 ) & | 2| 6 5750 | 4 | 2 12 (1200 7 | 4 [ 120015 | 4 12 | 12.00 326 0 & 8.43 1522
20 20 {21 | 12 8 |5733] 4 13 12 (18868 | 11| 2 | & 5683 110 2 6 5783 | 4 | 3| 12 [ 18866 | 4 | 2 12 12001 @ | 4 <] 1200) 5 | 4 | 12 | 1200 326 0 & 8.80 1695
g 30 29 |30 |15 | 8 |5783) 4 | 3 | 12 | 1866 | 10| 2 6 5T33 |10 2 5} 5833 | 4 | 3 12 | 1666 | 4 | 2 12 | 1200 7 | 4 B 1200 6 | 4 12 | 1200 | 326 0 & 12.33 1581
= 40 3 | 37 [ 17| 8 |5BAT| 4 | 3 12 | 1866 | 10| 2 & GTET | 10] 2 [} SBET | 4 | 3 12 | 1866 | 4 | 2 12 (1200 7 | 4 [ 2000 5 |8 | B 12.00 330 0 & 15.07 1617
E 50 41 (42 | 19| 9 (5867 4 | 3 12 [ 1866 | 10| 2 ] 5817 |10 2 6 84T | 4 | 3 12 | 1866 | 4 | 2 12 | 1200 7 | 4 6 | 1200 5|8 6 1200 | 330 Q 8 17.23 1626
= 60 46 | 47 | 20 | @ |5883) 4 | 3 12 [ 1866 10| 2 6 5833 |10) 2 [} 5033 4 |3 12 | 1866 | 4 | 2 12 | 1200 7 | 4 ] 12001 6 | 8 5] 12.00 330 g 8 1918 1673
Use Table from STD-17-107
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TYPICAL SECTION

Use Typical Section from STD-17-107
Therefore,
Concrete = 39.4 CY

Reinforcing Steel = 5610 LB

The quantities given in tables in Standard Drawing STD-17-11 are for ALL FOUR WINGWALLS.

Therefore,
TOTAL CONCRETE = 133.9CY +39.4 CY =173.3 CY

TOTAL REINFORCING STEEL = 38402 LB + 5610 LB = 44012 LB
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