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Fig. 1. (a) The Horn Bridge in operation condition — (b) The Horn Bridge in closed condition
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Fig. 2. The Horn bridge schematic elevation, plan, and deck sectional view

454



oud Sl gl Lot CleYb! Y Joua

Table 1. Selected ground motions details
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Fig. 3. (a) Response spectrum for selected ground motions — (b) Envelope Response Spectrum-Standard Response
Spectrum
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Fig. 4. Imposed boundary condition in ABAQUS (a) In subjection to gravity loads (b) In subjection to ground
seismic movement

Baa LCul 00303 edlaiwl i i can (Solaie Slaolll il cas
S5 o ledl e oz 58U o1y 5l calas Jas ol pll
9 2l o oolall oot Sl S s 5 Coltiist o oo
Lol 0045

5 4d)s 2 dges Oygo & Jsl S g0 e Ve Sy b
9> 2 Jrojlo sl 003 s Ao p 090 D90 4 pod S
2SS bylys gl b slel 5 Slosds @8lg o V gladd 4y zad Hlo>
SreaBlo Ve gl b > P cw slep bl (Jade ©)jg0 4
@ Pk g o w9 Jol S pgd 5 Jol Caw oS sl 0 03li
Sy sladd e <8 > s b b ol 5lslodd oy ped So
Sro Y oy b oo Ve wlad glaml o b ddye g o edlal
Al o yialS 5 VO & adiye by daSsy Jlasl a4l 5l g
OleMbl .l yio YO o VIV §/F0 iy 4 S oo slaad,e Job
ol o ol il ¥ Jods )3 ol sl g o (owkins

3 ok Jlesl las Slasuie 5 o3g ST37 sl 3¥gs 9
oo 0 4ol @ o bl ond ool ol ¥ Jgas o ldle s
Onmed 5 Cawl o g anl a4 ojle HlB) 290 Jlein! Jloj azsy )b
s b i ) 5l 5 Sy 5 Slaw Slo S5 o
D> ool 85 ool Cowd 4 gols g b g3 B> il 5 B juas
Hlae cwowd > ST37 5¥g i)S — a5 )ld, Jas e oo
25 e Jach e

avy

g osSUl 58l 5 (g3l e dacusiokes sl 5 e
a5y 5 sy i yhy Sl b eSSokis Jlas] a3yl o0
Jlail g G 5 0355 obul (o) S8, (ilwdae car o
et 5 4 logas (5l )5 Jloel y cspe bulyd 4 Voo
G 45 Gl o a5 a3 3 )15 Gjge 4 adye (SLL Cund
S 93 ) (S A slojy) GHISHL s pe )3 e <8 o Jlasl
Oz g B (IS 0y (550 bl sl 0nd STy 9 X alete
ol 0 03 ioles ¥ S5 30 (e ¢S > Jlos! dls o o

dolme 3 Cate 150 loges ol o S iS5l 51 4yl oy s
oo 9 JS cua SB Ll (n o) ojle (S5 e A
@ b2 g mls cdd aShl @ dr g bl ond a5 Jla5 > b))
Gyo IO o3l 5 Gains ol (3 0l (ool (S by sdis e o)l
ol 30 4 57 5 5 53 e il S S &
& bezgp » Y @S (d JB IS5k cov 4B)S O
Sl > OS] pguime e il (8,5 Jlad )5 L oS cunl @by
ous )5 Jlad 5> e dlal plgis 4 ye5 e Sl SSe S A
Py daghe ol Glopls S5 s 4 ol )3 3929 ol b
S dus YZ XY sladomins jd ol dgd Jde O S5 13 03,5 solatuwl
ol o o3l iales )] edu e g

O g Ml i lojlu slash I JSize ol awain

1 Connector
2 sensitivity analysis



FAM B YOSV doxin V) o Ve 0)los DF 0,93 638 ool (3lpas (i 4y pi

(ah )

o B—_ T [T 1

o 2! (g e (3) — (5% A () — XY a1 () — ¥Z aoxiuo 3 () ST 3 48,5 © 90 (giludine O JSU

Fig. 5. Developed model in ABAQUS (a) XY plane (b) XZ plane (c) Perspective view (d) Meshed model
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Table 2. Mesh Element Type

o e S o EY
Al e Linear hexahedron C3D8R
Sgas Sy Quadratic tetrahedron C3D10
Cig0 S Linear hexahedron C3D8R
b Linear line B31
& Linear hexahedron C3D8R
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Table 3. Geometric dimension of the bridge
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Table 4. Material characteristics
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Fig. 7. (a) First vibration mode (b) second vibration mode (c¢) third vibration mode (d) fourth vibration mode
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Table 5. Corresponding period and frequency for first four vibration mode
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Fig. 8. Mid span acceleration response in (a) X direction (b) Y direction (c¢) Z direction
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Fig. 9. Comparison of maximum acceleration response and average of maximum acceleration response in (a) X
direction (b) Y direction (c) Z direction
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BAM-Deflection Response

(AN Naghan-Deflection Response (w)
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Fig. 10. Vertical displacement curve at (a) BAM earthquake (b) NAGHAN earthquake (¢) RUDBAR & MANJIL earth-
quake (d) SARPOLE ZAHAB earthquake (¢) VARZEGHAN earthquake
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Table 6. Maximum displacement and comparison of maximum displacement with mean of maximum
vertical displacements
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