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Structural Analysis of Box Culvert using MS. Excel
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Abstract

Generally, box culvert is constructed
under highway, railway or ridge for creating
trench drainage. On the other hand, it can be
used as a bridge. For structural analysis of box
culvert, it seems to be a complex task for
several engineers because there are many
variables involved for example its dimensions

both width and height, overburden pressure,

lateral soil pressures and truck weight as live
load. Therefore, the purpose of this paper is to
present an applied spreadsheet for structural
analysis of a single box culvert using Moment
Distribution Method. As a result, it enables to
analyze more effectively. In  addition,
designing engineers can be used repetitively

to meet requirement.
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1 | Structural Analysis for Shallow Box Culvert by using Moment Distribution Methed

2 |Project SIAM Instruction
3 Member  BC-1 @

4 Engincer WCK
= 1 e N \

5 b =135 120 / - = POy B,
=l . Ph,,,«'slllifillllillll{:\‘“
[ /—' | W, =260 -—\

7 —||n —
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11 DATA INPUT

12 H,= 2825 muoc Span AB

13 B,=  3300mec  SpanAD

14 Thickness ~ AD.= 0.35 mABottom)

15 pC.= 030 m{Wall)
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Structural Analysis)
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32 [PROCESS:
34 |Fixed -end moment
35 FEM,;=FEMy, = H, (2P, +3P,,)/60 - 1924 T-m.
36 FEM;, =FEM, = H, (3P, +1P,,)/60 - 1567 T-m.
37 FEM,, =FEM_; = (3(P,,,+D,/B,)B, +F,W,(3B,"- W, ))/(248,)
™ = 5.286 T-m.
39 FEM,, =FEM,, = (P, ;B, )12 - 5933 T-m.
40 |Relative stiffness(tmodified) mly, = 0042875 K,pp,= 0013
n I, = 0027000 K, o= 0010
4 I, = 0027000 K 0.008
) L, = 0027000 K, 0010
| 42 |Disaibution facter DA : DC @] B
s | AD AB BA BC
|| 03762 04238 05388 04612
47 (M istribution table
a8 Joint D Toint © Toint B Taint 4
| s DA De cD CB BC BA 4B AD
S0 |FEM. 593316 -192383| 156626 -5.23602 S.23602 -1.566%6) 192383 -5.93316
51|DM. 031003 -L69931| 200378 1.71536| -1.71536  -2.00379) 169931 231003
52 |COM. L1550 L0018 -0dses  -0s7es 0ssTer 084s6s| -LoDise -1.13301
53 |DM. (24 -osrats| nstssy  onenar| 07enar aswser| osmets 1.24273]
54|CoML 062136 0459%a] 045709 -0%9373| 039373 0.45708| -nasssd 041z
|35 |paa. [ o200 -odsasa| nassan ossnaa| -03saer -naszan nasem 0.62300
56 |COM. 031150 0297 -awis -0isez| 0isezt  amis| -nzem  -03iso
57 |DM. [ oanss -oamerr| naw1y nsssts| 1sers namss| oasr 031153
5% |COM. 015577 011453] 011459 009808 005308  O.lds8| 0itsse 015577
59 |DM. 015577 001455 011459 0.09809| -0.09309 -0.11459)  0.11450 015577
60 | Sum M 353376 343376 364221 -364221| 3BA221 -3.64221) 363376 -3.53375
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4.3. AMUHAANT(Output: Shear and Bending

Moment)
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63 [QUTPUT : Moment and Shear of each members
64 Wall
65 8§, = (2P, P, O6/H,- (M, +M ) H, = 430 Tons
66 Sps =P+, IO H (M, M, VH, = -3.11 Tons
| M,, = 353 T-m.
E M, = -3.64 T-m.
6| Distance at Moment Max 128 m.
70 M, = 095 T-
| Top slab
7 Spe=- S = 3.9 Tons
73 M= -3.64 T-m.
74 M= 364 T-m.
s M, = 436 T-m at mid.
26| Bottom il
7 Spu=- 8= 10.79 Tons
78 M,5= -353 T-m.
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Structural Analysis for Shallow Box Culvert by using Moment Distribution Method

Phdl = ]'{Dn‘}"shll
Phdl = koyshll

P,=P_ +HD+D+P )B =

0.50x1.90x1.35 =

0.50x1.90x4.18 =

2.28+2.700+3,788+7.564)/3.300 -

1.283 tsm.

3.966 tsm.

6.538 tsm.

Project SIAM P lqg ¥9q ¥ 3w Instruction
! voyan 1 lgnsonsziusnysauaslulisunsy
Member BC-1
Engineer WCK
h, =135 1.20
AMUANINAIAUDY j
Aanaarieduuu
DATA INPUT \ 2 "y o ¥
Anugeveaneasannnanatses iy llfsdai
H,= 2.825 m. ¢/c Span AB -
anundveavieasannnenalaneaudadne ldadun
B, = 3.300 m. c/e Span AD
Thickness AD. = 0.35 m.(Bottom)
¥ "y '
DC. = 0.30 m.(Wall) ANUNUIVOINBATUA N
CB.= 0.30 m.(Top) Unit weight of RC. ';l’c = 2.5 tem.
BA. = 0.30 m. Unit weight of soil 7$ = 1.9 tem.
Truck Data Wimindesousinn Au/de K = 0.5
[+ ]
Wt. Wheel P = 8 Tons/Wheel X = 1.0
Width W, = 2.75 m. Impact factor I = 0.3
Wheel Width W_ = 0.2 m. ﬂﬂilﬂ”fN’iﬂ‘Uﬁnﬂ
P_. = 2xP(1+H)/Wt = 7.564 tsm.
P, =P_/2h+W ) = 2.909 tsm.
P, = A7), = 2.280 tsm.
D, = 3.60x0.30x2.50 = 2,700 Tons (Wt. of Top Slab)
D2 = 2x2.53x0.30x2.50 = 3.788 Tons (Wt. of Walls)
D,/B, = 2.70/3.30 = 0.518 tsm.
P, tDI/BO= = 3.098 tsm.




PROCESS:

Structural Analysis

Fixed -end moment

FEM,, =FEM, = HDE(IPMIHPhﬂ]a"ﬁ[I 1.924 T-m.
FEM,, =FEM__ = HDE(E'.Ph 2P, .,)/60 1.567 T-m.
FEM, =FEM_, = (2(P_ +D /BB, +P_ W, (3B, -W,))/(24B,)
5.286 T-m.
FEM,,=FEM,, = (P,_B,)/12 5.933 T-m.
Relative stiffness(modified) ml,, = 0.042875 K ps= 0.013
ml . = 0.027000 K, on™ 0.010
ml.; = 0.027000 Kgpe= 0.008
ml;, = 0.027000 Kp 2™ 0.010
Distribution factor DA DC cDh CB
AD AB BA BC
0.5762 0.4238 0.5388 0.4612
Moment distribution table
Joint D Joint C Joint B Joint A
DA DC CD CB BC BA AB AD
FEM. 593316 -1.92383] 1.56686 -5.28602| 5.28602 -1.56686 1.92383 -5.93316
DM. -2.31003 -1.69931| 2.00379 1.71536| -1.71536 -2.00379 1.69931 2.31003
COM. 1.15501 L.O0O189| -0.84965 -0.85768| 0.85768  0.84965| -1.00189 -1.15501
DM. -1.24273  -0.91418| 091987  0.78747| -0.78747 -0.91987| 0.91418 1.24273
COM. 0.62136 045994 -0.45709 -0.39373| 0.39373 045709 -0.45994 -0.62136
DM. -0.62300 -045830| 045840  0.39242| -0.39242 -0.45840( 0.45830 0.62300
COM. 031150  0.22920| -0.22915 -0.19621| 0.19621  0.22915| -0.22920 -0.31150
DM. -0.31153  -0.22917| 022917  0.19619| -0.19619 -0.22917 0.22917 031153
COM. 0.15577  0.11459| -0.11459 -0.09809| 0.09809  0.11459 -0.11459 -0.15577
DM. -0.15577  -0.11459| 0.11459 0.09809| -0.09809 -0.11459 0.11459 0.15577
Sum M 3,53375  -3.53375| 3.64221  -3.64221| 3.64221  -3.64221| 3.53375 -3.53375




OUTPUT : Moment and Shear of each members
Wall
S.g = (P, P, )x6/H-(M, +M, VH, = 4.30 Tons
Spy = ~(Ppap 2Py 4 )x6/H -(M, M VH, = -3.11 Tons
M, = -3.53 T-m.
M., = -3.64 T-m.
Distance at Moment Max 1.28 m.
M. = -0.95 T-m.
Top slab
Spc=-S= 8.89 Tons
M. = -3.64 T-m.
M= -3.64 T-m.
M, .= 4.36 T-m. at mid.
Bottom slab
Spa="8,5= 10.79 Tons
M, = -3.53 T-m.
Mp, = -3.53 T-m.
M, ..= 5.37 T-m. at mid.
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