[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

[ DOI: 10.21859/JCES.2.2.11 ]

o 0 3kw g O o5 (witigo dolihad

. j 1PRY bl ¢ ¥ o boii ¥ 098

Ayly )b Cad ooy 1890 Hloam b b (w0

JRLPEJYRVE PPN N ER Lo
Ol e ud oRSls () jos gidige 0aSLadls )l ol IS -)
Ol ey oyl olKisls Ol s PR ouSizily o Luisls -

ouS

Alio Oledb|

S sl 1S a5 Cenl (spa 99,5 oy 5 o ge Wl o0 45 Sl Slilse (et alox 51 435
5 38es (o) p 4 lie cpl po ableioe ol 3l Gl S pae 5o oS i oy e 5l g JE g Jo
sl g lael,S)5 (b o s elil 500 5 232 loan Glady ool ol ails p alils ol o s 5 ool>
Oyg 00 lody dwain l oolaiwl (WS e mile (53, 5 e Sl L Wilgl cols e 4 Sloj aiins (5 4
O el o el 00,5l 5k sy B GaRs jo puwaige samelr o bk g9 (ol (b S e oy
Syge sl 3l Slaans )3 daalye g9 nl conlie JB3, 9 b Sy Sz 4 ouS i 8gaie sl cSle
g e S s slnde e sy sl b oS i shigais lasan Uy S gy ol o 55,5 13 4y
b aS ol ol g0y9e s gl ool Comdy gl 25 15 (slogy) oo,k o CSIBridge ljile s 51 solial
gy (rized Wlier G osie ln loj ) delod 5l Jols codib 4 Sl slacans a4y (18

ol cass 4y ojle IS L8, 6wy )5zl sl Jl58le 5 5l e gt g 4l e (JBlo

azsy )b
VRS wal YO sedl o

VYA ols > 0 o pmdy

1Bl ol

Sloan b

Sldgaio adi e
bbb S

sloj ) Julos

col)‘ J)l> L Js.:.mm 0l ¢

jtina_92@yah00.com : S =5l cewsy



http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

[ DOI:

&

t021859/JCE822.11 ] [ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

03w g o 08 wickigo aolikad Obdp e g ool Pl s

doddo —)
RO & PRV PRVSSCHVRCIN S By HEJ 15 ROV SO LS ISR X P S Sk gl s dex ey
ke 53 00,5 by oy g Wlgioe a5 Cunl (else et aloz 5l alil; il Srelanzls oS 5 o e sl e
oS o izl fy (0l jloms Sloni ity axwgi slojy) ik g sl Sl G (Ol 5o YU i) b bl
Slacan! @S 5 5 lab (nly dyel jo e e gams ;o oolidl Gl was laaljl) wiiws gl po s Jl> 40 oo j9in
6 Vo sams gl 51 o] gLl 1o canslio (g iy IS5 ool 5 &l ly by oyl (glabg, 5051 8ls o Ly 4 (glovac
ool )5 B b sl bojle ol >l (sosu bogw! Cawg Jds 4 3l slad s 5l om 09 oo e L 6Lm4.nlio..,.ﬂ 5

D s plsl s sl (b olsiz 5 iy IS lajls 55, » Bz boazme 5 28,5 13 lgw 9,50 a3l casdigeo

@hlS 45 Cenl (o 0l oo A5 e 50 (81T )5 5 6 e Slapiasms 53 09250 laojle 1 5 pSocal I e ogill jebo 4
Sy b ol s @ azei bsnleige Wl Al (o Copae )0 guulS a8 by alox 51 8 5 o bt o))
A Gaegh ol 5o gycnl 31 andl Glos ) sy pl jo (B 6l USG5 Cuglae slyls b laosle oyl ‘QT sldiles jog

Dgd oo als Ay oy ol 5l pols g9 0 Ses o)

dg2g ol bl oo (ab;sl ek g p,.laM sl b ‘Si..c.bo P GSMLM\ L8, pgas 0 ok slacd i £5dS gladas 5
Sgi g 00 by ol (gl conlio DL 09 1 &b sloaalipnl jo a8 conl snile b oyge sla b 9590 50 g0k Slelyy!
Ul L il o Dl Ais by y o e At (50 plan 5 aol,S, 5 oLl 53 Loy el oSy 5 oan slay
Sz 0duS ien Sladgains slo s ol oo ol 5o &S o low &g e loay dwais leolaiul S jgue &b s, 3] e
e Sl 5l Gl | b cal @85 )13 4z g 5y5e Jlws 3T Glaans o daal e gy (nl ceslie L3, 9 o S
coriivns Jy ol atws aw 4y o |yl adads cpl el pae b soile ablas (gog50 pie sl 51 (G aS 5 S gunaiue
S 35 o a9 hy Job 63550 s97me p dgee Lo () USB Billas Jloan slak )0 Wadso G el (Sie g lodn

3yl s sla s b, 1o et sl 53l gl cnl el o e gl 1) T 45 518 3929 slaugly b b

Deck WWidth

Longitudnal Axis
of the Highway

* Bridge Clear Span ‘

Skew angle

-

Bridge Clear Span

Section A-A

[¥] av asls JUEVRCEU- YU N I LV


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

0.21859/JCES.2.2.11]

i

[ DOI:

&

03w g o 08 wickigo aolikad Obdp e g ool Pl s

a ool gy slp o o)l sladdy ( Soeiobe o Gl 5l J8 e Gl e )l Cedib (Saigieg Sl e
aailas sl Vgl il ooy bl Jole 90 51 2L Loy cnl 50 ailas Job Cudgame aidd so 005,15 4 oalisS tns (slaailas
Sl 5o Sl Jele S 093 oile (o050 JL 45 ek 4 00,5 (o0 03938 e p 4 (Ved 5 ) (Bran plas e Sails
Alatsl 053 41, ()i o polie ploadye iz ()35 gad 5 saudlB 4 by ye (slaan o Ll 1 aalys Cgeme plaite

Sl salgs>

ablie YU Lo iz (S wgdioo S5 | (slayiolis b sla; 5 slagars slady )18, o il el &5 (glaasuine
2 2l Glr Slxio G (Sl jobdr (s3508 D e 5 T e i) (55, datiie ol ol bl (glaBgans
b & slBgaio ol e il G plye & 99don mea Sl Hob 4 G5 LS Sl A (Solue e (nl aeS
ailys —azdl oo 3T agsyg e 5 (Ko 5 Lan a5 - lall slayb Sl sl sl (b a1 6528 5L 5 anlei e ,13, (5 3ol IS

Ir] cls

CSiBridge S58le 5 5o diles aw | S c0daS ion ladgans o ) Seelos jLd, 5 ay agly ),“.sl., gy &lp e ol o

L e ol e celay losy) b 5 Jelos CSIBidge |lssle 5 asl )l slacells o 5 caul ond 55ko Joe

39,5 oo sl 58l 5 Losss 1S (slag i 5 Vbl s Sl sl 5 055 o plal 355 S5m0 sl
aslllan 3550 Jy 53LusSII-Y

Sy 0gd oo (Pl ol J13 caslin o1l sosgame o (solul Ll 1 as gladgans 4l e b ailosan ;) G addllae 5,90
5 a8 ol oad eoliinl yio o VO/Y a8 L (AASHTO5.4.4.1) o5 st b ploais ) 5l Souis i slaais, go8 Ol
)9 ‘U] dastiv ngD.c 4 d>gf l) 9 A\ MPa @LQJ wjlﬁ.& ).u Oy ‘5‘)4 Sl 0als ool ULAMJ l.Qé\S.w) ‘).3“ Slasin ) ‘_Jﬁ"\>

Codoad w8 5 L5 s (AASHTO. Table 3.5.1-1) YYv+ 79 spus 15 o opasis

M as ) o Clasie ) Jous

As Vf.mm?
Fou VAs-MPa
Foy \svYoMPa
E, Vago- - MPa
K
V-8 MPAL aasiin Canglio sl 555 —2Y0++ B VFF+ oy mpasio 530 b ooty sl AASHTO 5.4.2.4 o i
10,5 oolaiwl (4 dwciw¥l Jode dnwlore gl iy aladl) 5ol
E. = 0.043 K,y,."5./f. (M)

Do 03 S1E N il (85 slomlejl Gl )0 5 00gr ailaSin o5 4 atly oo po K1

! Demand/Capacity Ratios


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

03w g o 08 wickigo aolikad Obdp e g ool Pl s

Kg

3 T 2 O e Ojs Ve

MPawﬁmé)L:;é Ceoglie :f;-

Slayl s g s SO o Laayly 51 alaS o oS el Sl 4yl g0 L ailasans |3 SO cavloads a8 5 Jlas o taghy cpl o aS Jas
@ g)90 Dol g yie e Vo 8 ay (Jobo o KLe VY (s lagygts calloo yie 7 L)l g ) B ay gt a9 5 VB y0 )
Al 90 e YIF o0 b g b g0 o,e cpl j0 el 2o VY0 T (oye g % FOIVY Jow Job oitud o leo Vo k8
A el o il Ve wag) haes iy Glie a0yl 48 e T (ye b (2 )US gladsazr 5 e VIT (o8 el

g oo Jlosl alje (555 0958 Ojgo a4y Slawl il 5 sz b ol oad a3 )F

Sldgaio alye 2,8 L Job (Il L sl adaie jLi 0 50 Ges Blas cul (o asan O L sladgans ahaio ol )l [l o 00 b
Josz pled 5l 098 oo QLI e VIV Hlads a5 (AASHTO Table 2.5.2.6.3-1) cul jo Y/ 8 50> cclul> o s
AASHTO 5 gis] Jgud 8,90 (00905 3l (slaBgais ahaie ol oy sl .Aﬂd Cawd 4 V210 GBgs s Culrs J8las>

g ca oolizl Table 4.6.2.2.2b-1

» e ahiie oo lS o el ayg, idgy haw (39 5 051,800 oy LS sl sz (59 izl 03 (59 Jels ojlu 00 ye L
oolital il o 5o Ve i by e 5o o e 48,5 1 1o ln Jgiz 5k plsis &)+ m 8 0o tS L e B e
AT UV PO TI RN DIV DYSPEIS  SRE. SRR SR JOR PRV
CIP Concrete L "colo o o Jlwaiz sadgars" cAASHTO Table 4.6.2.2.1-1 wlul 5 g 8 bl 4 ey

58,5 o b ;T 4 d 05, AASHTO s a5 D¢l oo 0l Multi-Cell Box

Sl S poye phate pwdid S e 0 (Sl i sl b5 oKalS ols I Yw ADOT ago Sl wlul
Dgds oo 0310 418 650 VY Ges 0 o blS oS0l S cnl o VIV adaie JS glis )l a5 Sl el sl g g

el el 4 5 (alS lrs pslae jsb 4ol ses sl Jlo 8 50 o bl 4 oad Jlesl (S G Jyene sk
SN b S 50 Gl e Al ye (b 4o G Slam s cole o (b o (it Glacdlon iy sosle Sy sl 00,5 o0
56555 Ol & bgye (ol iain 5 oo 00 Sl silite Sla by a1 oS ey 5 00t Sy sloosles aS T s 4 ams 0 £
s bl AASHTO Table 5.9.3-1 5.k, [f] cusls salys o i Soums 00piS G Sl 0 g 34 dalys Sglie
250 IS ahate s oo 0g2g 4l Vo e jo 0 aSul 4 azgi b oS a@ﬁﬂ.?fpu O B lgi o 1y oS (s 51l

gy AlsS 15 O go ay i Jlasl BB 5550 ST g 05 Sals> 2800 MM? vl

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

F, = 2800mm? X 0.7 X 1860 —— = 3645 kN )

mm?

Jo5 job 4y o3l (e o j0 g0 jlade pl b as slo las 55 b J S g oo 0ols H1)3 Jlade ol 5l eSS l38le 5 s oS

.oo)fso PRSI

0.21859/JCES.2.2.11]

S ' Arizona Department of Transportation

@

[ DOI:


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

0.21859/JCES.2.2.11]

i

[ DOI:

&

03w g o 08 wickigo aolikad Obdp e g ool Pl s

ool oals oaly J1 3 Jaw o e gile VP Culs b (051,800 F

Seadl alowg 4 ol o a3l Jawgs ool sbml 31 OIS > Sl o o 3l g by leslug, oS Tas Ojse 4l gilulas
QL’)U‘ p............u (Gaﬁ‘) 6..»[} ‘5..71....1 aS el U”‘ “‘\"5(5" )15 U—l L_SL....A).' 0 s)Lm‘J? W gs.a as ‘sul...u‘ J..a‘ ‘5)"5‘5“ S Hge
Sl Al slaot Bt ) sk cal 2 A SSslr il & ey SIS JUEST S| s a5 el SpgS i 0
A 50 e 8l VE e jo oolaiwl 550 slaStadl 5l S asles LeaSClidl cules Ll ouls oolaiul bl o5l Jow
318 gy Sl 6503 5 WS (0 xS sl 090 Suz ;0 LIS 1S ladlsS (6l (o Sl g9 90 Sl oul i8S

ol 0o oolaiwl pj sla JSi alen S co (6T ol Cy dw o o Jll oS >
ool s el D gaihate s> AASHTO guw ashais wlol 51y >k aS o jls 1, culls .l CSIBridge l530e
sl bl aS el D gC B A o5 5 F Jols ' slos ) >l (somaws gl aabinnl gloj ) bulgs slazal, V-0-Y Jsox
Colosls &)l b sloj ) b sl y AASHTO MUO:.)"T &S olesaly 5l ldle 5l b g5le Jow o iy Sgud 50 (yutS Spb1
o3lsy > Vg5 s 55 ol sl 5103, oo sy LRFD s, a5l slog ) (o, Lol & s 50,5 om ool

aid)§ L o bagygiw [0 Sl s bass JSis casbio b b (2hb j0 s 5 cpl 4 all oo s JSKS ol 5 9 S

[#] Sgls
o S L g olla o0 g Sk (50,5 3 lg b ojl38le 5 dangh onds iy a3 sl il Ul eolawl b s o3l IS (slej ) s
Joslp les) ik ogS 0,8 (Brre jlle S s Dygo w4l mul b w0l (g co (rioren 0gd o0 et pgd 5 50
@ gl b g 098 0 3ls 4z 3 YV (51 5 - VVY Lidlan Jsb Slatses g oads axd )5 jla 0 D ey cul )0 00l ()

9y 2 JIoge Jodot s 055 o0 dlies Wy 10 00,558 5 abolie Dlasein § 95,5 oo Jlos! b plod 43 00,0 )b o o8 5o
loge slaxi 25N> 03,5 oo und Glug 090 12 50 b (sli2! (o Slo K 9 09l o) 9 99800 plonil 00,555 5 abolie

V] 0T o s a0 55 alal 5
VY48 (wlas slaws - ¥) = \V+2 (V- ¥) = VA ()
ASL VY 5l 35S wl ogd ad F las o wub slacel jo yo calize sladge oSy aS lug sleoge slass J8las

> aw sl oo ey 7,k Ob3L cads 5l oolaiwl b oge IS 5 lug gl lej 4 azgi boge o 50 s glil j0 aias
Dgd o Sl XY oS5 el 3 Y o X cga j0 aalp by [5055 &g 4 el s (5,105 ,L

I Seismic Design Category (SDC)


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

03w g o 08 wickigo aolikad Obdp e g ool Pl s

38l ans o5 50 g o (Ug3l) (3lslaz byt 5 ouds (508,651 Joles 5L b oogllis g by D og 57 (sloj ) )b (sl
D dilaie jo 515 glaslioml slre polis 5wl a3 )5 )15 C 9 B ailaie ;0 o3lu a5l 4 i | ol plomlr o)l

ol ool ools L ¥V IS 10 sy 0 0590 o 5l (S (lesiaiS so dnlne ol jogy Judow 5wl

e g ks -

> . . _‘_r

g oo 0dumel a0 Joe Ll ;o a5 [A] (g ol sl bl ,o sads Jow b o)lp8la s boads sbml Jow como j oliebsl (sl

W Sy ) C—’L‘-’ g 0o (5ikw Jow

i > )0 anlllas 5590 Joo b g o Julod s anglae .Y Jouor

sl Trans 1 Trans 2 Trans 3
& d ond Jow b & d ond Joo by & d oud Joo by
ailas LS alais 0.02917 0.02917 1.316E-06 1.312E-06  -2.543E-04 -2.542E-04
wilos Loy abais 0.01840 0.01840 1571E-05  1.571E-05  -0.29983 -0.29987

o Bl L Joas Sl adllas 0,50 oo b g e oo ol aalie ¥ Jgu

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

bl Trans 1 Trans 2 Trans 3
&b ol Jao by &k ol Jowo by &bk ool Jao b
alas LS alads -0.00117 -0.00126 -4.873E-04 -4.458E-04 -0.01308 -0.01315
—
g oo lawg alads 0.01121 0.01125 -0.00267 -0.00257 -0.19195 -0.19243
a3
L]
S
2 3 g 431y 7l ey 2 4 65l Joe s 5| slials] g gl S 5l e
N
o

|

[ DOI


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

=
~
N
N
N
Ll
S
g N
S |
_8__
o)
[a)]

&

03w g o 08 wickigo aolikad Obdp e g ool Pl s

s al,-v-¥

Slopl baz o ¥ b an 6Ly sl b soslo oauiS iy slaSgaio Jloan slady (Soolod JL3; 5 a4 aisly 1230 (o) 2 sl
plxl 5355 & ,g0a CSIBrIAgE l3sle 5,0 los) >lhb ool 48,5 )13 sloj) (>lhb 8,90 5 o (g3l Joe a0 Ve
3 ose ol 5 o pilS 8 5 Lol et (eizmen 5 laygiw g adje (SIS lag i g bapygin Cudyl 4 5l o 9925 oo

ol s @y o5l (S L8, B oo 5 2l el 158l

dle (5ly am0 o plonil Tauly il Sl g 00,8 dwlre | oge ' gllas Slul> b olul> olie 359 Cewds sl 5810 5
slacans 5 Ll jo .l oo oolaiwl (79l e ) Haz8hL Julow 5l asb o D g9 5l osle repl o a5 ojlh olul> )b
0 b ;o glpas o Fe g Ve Ve Ve oan 6llss sl cad,b a 5hs cand ) Jloged jo Wl oo dwlxe Cud b 4 LS

load dmle (0250 9 (Job <z

0.495
0.49
0.485
0.48
0.475
0.47
0.465
0.46
0.455 @== o N | —
0.45
0 10 20 30 40 50

(4200) “n 44l)

Cud pl 4l

—— o Cyga Jh adlan sh Gea Jl adlas

ae Giga agd adlay AR SRUIVENPPLRE P

25 5 b a0 50 Sl aly 90 6l an Al G e b @ 5l Ced Jlaged Y S

.g:;\.w‘)s.?boyb LJ"‘)" 05.@&\“)9.7;05‘}: LgL';.MJ‘))\) QWGL?LA)W \')9:;:4 ‘5.&.;: 05:5 6[.’1..»‘)}) u}.»...u

! Demand Displacement
2 Response Spectra Analysis
3 Pushover


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

18

0.21859/JCES.2.2.11]

[DOI:t

03w g oyl o8 (wiigo dolikad

250000 _
200000 .

— 150000 ._/

oo [ )

X = o—© -

% 100000 JTET 400

3

3 50000

l 0

3 0 20 40 60

(4200) 4m 4sl)

—— ) S @ ¥ (g e = T i

Obdp e g ool Pl s

200000 Al
RS =
100000
50000
0 S-—-t-p--»

o sod(kgf)

0 20 40 60
(4209) 4 4l

—— ) (s mep =Y s @ = ¥ (i

p93( JolCl Al slagygin sl anm agly e 2 (5970 59500 sl05e5 F S

50000 o
[
40000 : —

(kgf)
N w
o o
o o
o o
o o
/

B

R GS

10000

0 20 40 60
(4209) 4 aasl)

—— ) Vs —=@== ¥ s —0 =V (i

e s s(kef

120000 A

< 100000 $—— o

80000
60000
40000
20000

0
0 20 40 60

(4200) A 4sl)

—— ) (s 0= ¥ (s —@ = ¥ (s

P30 JslCdl asly slaggios (sl dusly con 2 V2 laggi (5 558 Jloged & JSb

20000 i
o—*°
15000 ~
= odl
& 10000 ‘(’\‘\
3 s000 _-e--
) -
*--0
.'.jS 0
} 0 20 40 60

(4209) 4m 4l

o) U5 @ ¥ (s —@ = T O

35000 =1
30000
25000

% 20000

< 15000

% 10000

9 5000

.Sjs 0

4 0 20 40 60

(420) 4m 45l

—— Vs e =@ ¥ (g e = Vgl


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

19

0.21859/JCES.2.2.11]

[DOI:t

0 3kw 9 oyl gos (weigo aolilad
40000 s
= . -®
£ 30000 (P = 1
2
a: 20000
\
Y 10000
1 0
0 20 40 60

(4200) 4m 4l

—_—— ) (S —e@==Y s @ = T (i

Obdp e g ool Pl s

"E’ 40000 il
) ..
< 38000 »»
o 36000 ey o

ZI -o— '
1 34000 ¢-=g—==

32000
0 20 40 60

(4207) 4m 4asl)

—_—— ) (5 =@ == ¥ s g =V sin

poo(o Jslldl 4l slagygio ln am dugly o 2 (B S Jloges ¥ JSb

- 40000 o
5 30000 .__‘___,/0——0
6 . .— 00— @
\:.1 20000
10000
: ¢--0--0--0--9
1
0 20 40 60

(420) 4m sl

—— ) V5 —=@== ¥ (i —0 =V i

—~ 80000 ]
E —
o 60000 -
= K et
5 40000
20000 By <
. & -- [ 1d
.si 0
0 20 40 60

(4200) 4m 44l

—_—— ) (S =@ == Y i e = T i

50000 Ll

~ 40000

£

g 30000 L S )

S 20000
A

10000 |- _g--e—=®

i 0

0 20 40 60

(4209) 4 4sl)

—_—— ) (5 =@ Y i — =T (i

150000 %
= @

£ 100000 o~

¥ " & Y

@: 50000 "//./"'

i 0 [ 2

’ 0 20 40 60

(4200) am 4sl)

—_—— ) (5 =@ Y i e = ¥ (i

9o Ak slaggiw ol (o Jgl


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

03w g o 08 wickigo aolikad ObS 2 dumme g 00l Pl s

120000 e 300000 =1
100000 e 250000 $==@=-
£ 80000 =3 E 200000 =
& 60000 & 150000
\2 40000 \j\’ 100000
.q 20000 50000
s%ﬁ 0 43 0

0 20 40 60 0 20 40 60

(4209) 4 4510 (42 52) 43 425))

—O— ) 05 —-@-- YO —0 =TS e ) s 0= Y (5 —e =T O

2 b by ahi g Sle slaal gg, blas wilas slel g lal blas an gl b adye J3ls slag s Ol s gy (o) 2 sy

Sl 00l 00lo ul.m.v ) LSLQ)IJBA.» B C.vL..’ 9 AW g_)l.‘?u.»‘ (d.al&.b o= Coms) LS)LAS ).a.a S99y » ...\...ul.»‘s‘o P9 ailas .‘a...uj

20000

15000

1-3 10000 —o— I

l 5000 —e—Jsl b

g 0 ——las

§ -5000 w 50 g il
-10000 —e— Ll
-15000

(429) 4w 4l

alas lauljl alise Lolgd o a aysly cons 2 adiye (5970 (S35 ylog0d Ve S50

40000

20000 % ——
20000 =

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

E
':3 10000 .§.-.§._. ——J “ﬂL’
;; —0— s
0 e & o—0—9 —— 50 4l

£y 0 10 20 30 40 50 '
2 -10000 ——

-20000 ’\*..

-30000

(4200) am 4sl)

alos sl 5l alisee Jolsd ;0 dn dgly cans p ddye V2 iy (69,m 5l0ges )Y S50

20

0.21859/JCES.2.2.11]

[DOI:t


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

03w g o 08 wickigo aolikad ObS 2 dumme g 00l Pl s

20000
% 15000 )
A ——
3 10000 —a— U 4
b 5000 ——L)
g‘: 0 T —o— s 4b
F 5 5 q_\_&J 50 —@—
-5000

(4200) 4m 4sl)

alas glal 5l calisee Jeolgd ;o am argly con o alie V3 i (595w 0503 NY S0

15000
3 10000 I
1 5000 I
0
s ——lan
£ s000 p 30
2 —— 5 4y
< 10000
—— il
-15000

(4200) )y

alas glal 5l calisee Joolgd [0 dn argly o e iz S Jloges NV JSCB

15000

@\ 10000 — ——
i 5000 —e—Jsl by
£ 0 —o— L
D 5000 o0 %0 —e—cnuk
-10000 —o— el

(4207) 4m asl)

alos sl 5 calise Jolsd ;o an agly cans p adiye M2 ies S jloges VP JSCS

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

60000
R e —
\:1 —— |31
20000 :
% 0 —— sl 4
20000 01020 30 40 50 N
T -40000 R
B -60000 ——ps 4l
< goopy S——e=——"—" g
-100000

(4209) A asl)

21

alas gl 5l calisee Joolsd ;o au argly cons p adie M3 ied S jloges VO JSCi

0.21859/JCES.2.2.11]

[DOI:t


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

0.21859/JCES.2.2.11]
22

[ DOI:

&

03w g o 08 wickigo aolikad Obdp e g ool Pl s

S S azxas - ¥
WBloe 1 70 A Goles ladilas b aildsdn oa iy sla8gain 5 (69,50 i sloj ) Julow VY RURYS s

ouls cdlice Lals mbsa SaalS s a al; u*._,l)sl Ll ygiw sl o) Judo 5l ol VR CRLIVE: N~ 3P VR FE - - YL VUW B
Sblgs o (Job ez Oldi a0 )0 a5 ams oo (LS Hloged (rizres el (L5 e Ca 5l St (Job Caz 50 Sad (] )0
sanlive b )b 4y 5ls Cad 5o (65 Lt (RS an (Rl L b blgs je a5 culiae cpl @ cpl g el St Somb

u.....»‘)ﬁl ‘530 c\.ula (_SLQU?.HA 9 u.&ls Js‘ c\ala le.ﬁua.....u EPY szj.u Lo} 4.;5‘) w.a‘)&‘ la Lﬁug.u.u 61).1 od.o—‘ st CULu L&JU{I.A Y
slaggin ;5 9 2alS Jol i 50 am agly IRl L (o0,e slaiel j3 9 pals sl o lapygin (220 (595 Ml o
Szl el ped 4l jo 9 lidlaz ;0 ¥e b e jla aygly RalBI L ol b slaogin ;o (piom Kb oo I3l S0
S Lol 29 sai oanline cols wig; g (mly 9 Vb )0 a aysly Rl LY jeme Jo> laygin (cded ST gl o)l

S9bisn o5 4k 93,8 0 4 4l GRIBI LY jemme Joo gy (odes

23y hansg alaii 5 Slee sloarly g5, bl sles sl 5 lazl bl ag agly b adpe 51 clog e Slyeis Wy oy gl Y
el 38l A3l a dygly al 3l L oad S5 Ll ples )5 4l e (5970 (5950 load 485 A 0 aldje o 6)US 5
SalS (ool> ais%) ailas slyl 1o g Lialidl as dugly (iol38l b (ax jaie aisS) ailas slowl jo as,e V2 5B by (69,
B 09 ) 485 0 &5 IS (B 595 Ml oo (IR Alas Lansg o 5 alS el (59 2 @Bly LU ;0 (595 cnl el il
388 e susly SRl b (s S oo i ol (i JSC5 Lo 5 el 2l o5l (55 45T sl 2l Lls plas 5o ol
Ol el 093 a5 wby oo lBl (b (59500 )1 1B Az e 4l ;0 a5 (6ol 0 S (oo i Lo pdeld G S A0
39 adeS (nl yo ol pm RPN Olioe |y et (nl JWo 09b e Seond Gl (LB 55 50 IR 585 B Ol
g s s ool dadgS [ .l dx ite ABsS )0 S (B G sl ] (sams &S cails oy la S 8l
43S Slo el nSe slml el g 0ad (Bge (B S9m Cu Sl (Sen Vb (s4n sl jo (S 9wk oo B (LD
Sial381 L (az yite asS) ailas (lanl ;o adye V3 (s (59,05 05 g0 STl Joms 5l adije (o aily crgo (2l § 90,5
Ol 5 ailes dawg g baly (59, » @l B 50 955 (nl sl e Rl (ool alsS) ailas Lol jo g GialS 4wyl
ilS (ool aigd) wilas slol jo g ol dn argly (iali8l b (ax jaie aig) ailas glal jo adye sioms S b o0
ol gy Sl sloaly 59, 2 &Bly bl ly g o)l Gl arsly (IBIL b (siom S 5 alas Lawg 0 b o
slal sy 2 &8ly b o 5 (2al5 ailas el g lal jo an aygly Gl b adye pope des S 05 o cunlin
2 &ly bl g ailas bl g ol blES o agly (il 3l b 5o adye (Job (oiwd (K)ol aidly (il ailas Loy 5 Sleo
el 38l ol ilas Lo )3 5 palS She slaask o,

bl ple Gl g o)l Come goluw sladilas b aslasan ool jin sladgais 0 sl by (sl o Ladd 0wl Cawdy b ¥
358 bl wlS o Slalas


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

: t021859/JCE322.11] [ Downloaded from journals.lu.ac.ir on 2024-06-26 ]

[ DOI

03w g o 08 wickigo aolikad Obdp e g ool Pl s

e S 48
(SN e
Mm?., LS as, » cobes AS
MPa 0 aca¥l Joow  EC
MPa . LS eyl Jooo  EP
KN Jlel 59,5 sSla>  Fy
MPa ooss in o¥98 (sl aasine S Sl s Fpu

MPa o0 iy Y58 slp daseiin (285 by i Y

Sbg e

Kg

i ORoeyee Oy Ve

&=l

[1] Amani, A. Investigation of the destructive effects of earthquake on bridges and how to avoid them; MSc. Thesis in
Structural Engineering, Faculty of Science and Technology, Tehran, 2007 in Persian.

[2] Menassa, C., Mabsout, M., Tarhini, K. & Frederick, G. ‘Influence of Skew Angle on Reinforced Concrete Slab
Bridges’, ASCE Journal of Bridge Engineering, 12(2): 205-214 (2007).

[3] Hydermid. Design Guide for Composite Box Girder Bridges (2" edn), London, The Steel Construction Institute
(2007).

[4] Demetrios E. Tonias & Jim J. Zhao. Bridge Engineering: Design, Rehabilitation & Maintenance of Modern Highway
Bridges (2", Published by McGrow-Hill Companies. 2007.

[5] AASHTO Guide Specifications for LRFD Seismic Bridge Design: Subcommittee for Seismic Effects on Bridges T-
3;2007.

[6] Azimi, M.; Rasoulnia, A.; Modelling, analysis and design of bridges using CSibridge, Dibagaran Publication, 2013
in Persian.

[7] Ghasemi Ahmad Sorayi, S.; Analysis and design of bridges in Csibrige; Noavar Publications, Dibagaran, 2014
in Persian.

[8] Asghari, R. Investigation of Pre-stressed Skewed Box-Girder Bridges. MSc. Thesis in Structural Engineering. Faculty
of Civil Engineering, University of Tabriz, 2013 in Persian.


http://dx.doi.org/10.21859/JCES.2.2.11
https://journals.lu.ac.ir/jces/article-1-25-fa.html

[ Downloaded from journals.lu.ac.ir on 2024-06-26 |

[ DOI: 10.21859/JCES.2.2.11 ]

J ournal of Civil Engineering and Structures ISSN (Online): 2588-3283

Research Paper

Investigation of pre-stressed skewed box-girder bridges subjected to seismic loads

Tina Jalalzadeh?, Majid Barghian?

ARTICLEINFO

ABSTRACT

Avrticle history
Received 16 March, 2018
Accepted 24 May, 2018

Key words:

Skewed bridge
Box-girder deck
Pre-stressing
Demand/Capacity ratios
Seismic design

Earthquakes are the major cause of bridges destruction. It is obvious that the seismic
ability of bridges and in general all transportation systems are very important in
management of crises. For this reason, the seismic performance and behavior of
particular types of bridges have been researched in this study. Skewed bridges are most
popular and applicable in the design of highways and inter-city roads. Wherever roads
cannot be continued straightly, bridges and in some cases skewed geometry of the
bridges are practiced. The design of this kinds of bridges has become a normal practice
within engineering communities in recent decades with emphasis on the construction of
pre-stressed skewed box-girder bridges due to their characteristics and behavior.

In this study three-span pre-stressed box-girder bridges with different skew angles were
modeled using CSiBridge software. Seismic analysis was performed on the above-
mentioned bridge with different skew angles and demand to capacity ratios for columns
and internal forces of deck and columns were extracted from program to find out the
general behavior of structure.

Results indicate that increasing the skew angle of the bridge decreases the capacity ratio
of the columns. An increasing trend is observed for the axial force of columns when
increasing the skew angle in first bent columns while the converse is true for the second
bent. Shear force in longitudinal direction of the bridge for columns tend to decrease
while an increase is noticeable in the transversal direction in first column. Torsional
moment in first bent rises in contrast to that of the second bent which declines. Bending
moment about transversal axis decreases. For internal forces of deck with increase of
skew angle the axial force increases, vertical shear force at beginning of bridge (obtuse
corner) increase and at the end (acute angle) decrease. This force reduces on bents and
increases in the middle of the bridge. The torsional moment of deck at beginning of
bridge increases and at the end of bridge decrease, and at the middle increases.
Transversal bending moment of beginning and the end of the bridge decrease and it is
increased on bents and in the middle of bridge. Longitudinal bending moment at
beginning, end and on bents of bridge decrease and on the middle of bridge increases.
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