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Abstract—Rridges form vital links in the communication systen.
Mariully the bridges are straight for simplicity of constructlon und
dusign, hut sometimes the site condition for bridges is such thutit is
not pussihile to have straight hridge. Tn such cuse it is necessary in
eonstruet the skiw or eurved bridge. The analysis of straight hridge
iorelatively sasy but the analysis of skew hridge is somewhat
ditficult. In present paper girder Type Bridge is analyzed for
different skew angles varving form 0" w 20° Ly finite element
neethod wnd grilbage analogy method. The variation of shear fores
and hending mament obtained by hoth the methods ure compured.
For the snulysis of hridge girder finite element based software SA P
2000 computer propram is vsed for hoth the methods,

“hm’m‘ Termy—Skew Bridpe, (Inite  element anulysis, prillage
aalogy,

L, INTRODUCTON

Girdur Iype deck sluh generally comprises of longiudinal
ginder. cross pirders and continuous deck shib,
In the present stody deck slab is analysis by grilluge unalogy
ated Finite Element Method for two types of lauding as
«  Uniturm Deal Jyad
«  Velueubar Lowd
o Class Ad-rrucked
«  Class AA-Wheeled
Velicles are pluced wt mid span for nuximum hending
momenl condition and Gl support for maximeme shear force

condition

A Griilese Analaey Method

I g grillige analysas [ 1], the structure is idealized as & number
of tongitudinagl and. transverse  beam elemens in u single
heriaontal plane and rigidly mterconnected ot nodes. Transvierse
Beams may he orthogonal o skewed  with respect 1o the
longituding]l beums, o the skew. curved tapered. or irregula
duiks cun be analyeed.

L simple prillupe analysis each beam s assiened s Nexurad
stillness o e verticnl plane and o torsional siiness, Verlica
liads zre applied at the nodes, 11 loads are not acting elirectly at
e ey wre converted fino equivalent nodal louds by some
mechanics, For dhe analysis . computer software s used 1o
determiine the displacenients ol each node amd the foree in the
Beams conmeeied 1 cely node.

Grillage anulysis does ot determine warping and distortional
chiels, as well ws the effeets of shear lag. Local effects under
whiee! luads canonly be studied with a griflage snalogy by the use
i T mesh of beanss Tocally i the region of load, Local effects
are usually determined separitely and added to global results as
reguired

Gieneral steps tor grillage analopey method are as:

. 5 - fars . 2
Lo Mdealization of physical deck into equivalent pritlage. e

erid of lemsgiiudingd & ransverse Beans

2. Evaluation of cquivalent élustic inertia of members ol
erillige

30 Application und wransler of loads W various nodes of erillagy
Determimation o force responses and design envelopes

3. Interpretation of reslis
‘

8. Finite Lfement Method

[nu FEM unalvsis |2, deck slab is discretized in finer mesh o
guadriliteral element. The longiding sirder and trasverse
girder ure modeled by trame elements. The nodal connectivity o
each frame wnd shell clement is done. This model is unalyzd in

SAPZNNN,
Finite element model of typical slab bridee is shown in gy
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Faee 12 Finie cle e el of skew beedge wath pusition ob vl

The bridee s e skew o o anghe varving tormetf” w207,
mdeted in SAPZOMND 3] with finer mesh and anabved o all
skew angles al anomterval of § degres

DAL oF BRIDGE DECE USDER STony
The cross seeton ol deck s shown i fieure 2, Kechbenms o)

SOOFS00 v, Muon werders wee 1900 5 3000 o and crossheams

are OF 14000 5 300 mmy
Cross girders are provided at 4 moo/c m 16 mspan. Towl 3
cross grders wre provided dweal caehemd, two at guarter span o

elther siwde and oneat mid span,
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14 TABLE I
'] 1 T ANALYSES RESULTS FOR VEHICULAR LOAD
|  Hil [ 1 [0U1ASS AA TRACKED VEMICLEY
I 1 8| I 1 Skew Girder | Brodosg Mowent ¢ XN ) Mear Feree (KN)
Il || |1 Augle | Ne, FEM Cirillayr FEM | Grillirae
[+ 11 [ .1 1 1376.05 138705 37855 | -0
[ il |=! i ] R 211843 326,02 | 5040
F————g - —— = 3 463,29 245140 566,54 | —lnn.A0
iR e iy = — =i [ 135136 150003 377.82 | 20504
| [ 1] | | ®erb : 2 28610 207500 32181 | 51565
I [ [ 3 2473.63 EETT 86300 | d6R0]
|| ton groer | | I | I 160047 1556.14 7800 | d64z
|7 i Cross Gricer L 10 ] HIIEE 2062,23 JEL07 | 3iim0
11 ] L 1 21502.73 2374.03 S433 | 38074
n |l L : I 1A 14.10 157043 37435 | 35008
| Ll i i 13 2 211683 213988 47804 | -323.78
[ 3 248256 251485 5337 | JulA2
I |1 || [ 170007 [646.34 T
|1 1.1 | | Hi 3 211445 123036 41819 | -316.06
' EE——— = =Tl 3 ETENE I661A9 | SIL1E | S0106
Flaw TABLEILL
ANaLysis MENULTS FoOR VEHICUT AR Laan
. (LA AN WHEELEL WEINLE)
M Careler | Hraeftng Moo (KN Nheewr Froee t KNI
o Anle Mie. Fi-M (il FEM Liralfiie
SN - [ 137%.55 124324 | 24530 | 26821
2 i 2 144385 [ETTE 23B97 | -i0iag
PO mmoWC 7 153003 ES I ST TN ST
— I 128547 135090 | 30776 | -2
| > ] 144977 1400536 33241 S L
1400 El 154255 150289 | -284.97 | 2953
_L ] I 1ID6I6 1263.53 | «30B65 | -27LI0
I 3 1471185 143036 | 31532 inz.52
1875 , 2500 fo 2500 RS =l i 156160 154185 | -27080 | 3.7
& L | 1345.78 130300 | 552 | 27350
Croass Tectlon 1= ) LAV T 000 AMA 23 EERT R
3 L3a.37 150122 -23h.A3 31401
B 20 1Plamcamed ervissasoctonm oF deck et consmderation ] 1307.68 130322 0,07 _17K 51
b1 2 133904 1552.72 | 26013 Y]
U1 ANALYSES RESULTS ! §69 1,82 by B B R B EA

T ahowe resulis are combioed as follows for desion purpise
« DL+ Vehicolur Lowd (Cliss Ad Wieeled)
= DL 4 Vehicular Loud (Cluss AA Trucked) 1
The design bending moenent und shear torce for externul gind
internil girders are culeolived wnd compared as obrigned by lni
clement (FEM ) and erillage analogy (GA Y methods, The resils
are presented Fige, 3 o6,

The girders arcanulyeed Tor Dead boad and Velicubar oad by
hath the method FEM & Grillage analogy. The results are
obtained and wre wholaed in Tuble L1 11

Here in resub maxuium bending mamient and sheir toree arg

. tabubued lor each case,

TABLE]
ANALYSIS RESUCL DS Fott BYEAT Lo A Coanparizon of Beading Moneni
Slbru Gerded | Revefineg Mesnent (KN an) Sy Fawee (KN i
okl N, Fies Cerillerge M f,'r."."f.;rg.ﬂ
1 I 144,011 LEOT =276 6B 203 66 :E
i E] 113966 112575 | #5137 SR T A
3 I 19,01 10700 | 27660 -2673.660 £ ogpn0 4
) ] 15477 NST 127800 26156 & sa00 ——FE | |
2 1163544 113146 25151 2407 | E b
3 1 154,77 1114.51 2T8.B4 263 .56 % 2700 ——54
I 1172.23 1136.10 | -281.27 264 45 E} 2600
I 2 1183.27 1158.24 | -251.05 240,67 5 2004 : g T
! 117235 13610 | 281.21 26445 5
0 5 10 15 20
[ 120230 117558 | -253.50 167,02 o
15 ] 121381 19800 | -252.73 25397 | Skew Angle in degree [
] 120230 1175.58 2B3.51 267.02 |
I 124638 123467 28563 27128
i) 3 123861 125910 | .253 00 I60.75 P 30 Beamdonge Mot oy Fxternal Eardea
3 124638 123407 2E3.A7 27128
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1
i 800 - I the present work, analysis of girder for right wnd skew
i bridge by finite clement method and erillsge analogy method s
785 Fc ) L E =)
= covered. From ahove results, it s found that the finite element ind
| &7 artllage anudysis results give god agrecment Tor bending o
| = ‘ .
| EoEph g Am——Ae————# and shear toree in ginder for all skew bridges, From above siudy,
B —+— FEM i p : '
g i i s also seen that as e shew anele increases the maxinum
c B00 ¥
"I l—-—-—-—-—._"'.'_-_. —i— hending moment alsy increases inall case of loadine,
L 550 = k
=
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