2018 (3) 23 (40) Aaall Lpusigh astell Aldes _ Agalal) ciluahally il ¢y i daaly Alaa

Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (40) No. (3) 2018

Jail) aladiuly AASHTO J &jaat) colathaiall (339 Aailil) ) guund] BN 6188 apis
(ushsha 480U gph Jo cly Al e Al Aay) Jadd) ol

T oa iU gisal)
sedaggn aluy sl

***:", o\ OL}A

(2018 / 4 /30 & Laill 33 2018 / 1/ 9 glay) & b)
O geilkO

Y gl Dl (Gl dalite g dealsll e ) dggeally Aaledh lail) (e gl e
lias smadl G avesill 2 sl painall yglatll Glld e agidg callal) eladl US L 1 Llaia) Leasarssd
&V onladly SN (e degene PIA e s )Y e 6 sl (V) 5 o35 AASHTO
e glaa by (LS) sball e Llial) ol 5t vie asanaill I 86 cant ) ool & o
o Gl (e 2 M chadina ulaal) odn g (S5 ] a8 Cand 38 Alad) seal) Audle CulS L oyl
coalaall o3¢ Lgdal (e Ll

sl (e 80 e gend ladgal Jiay s A jpuall aaY G IV i Gand) 1a b
golin ladiuly juall elp ziod pmy DA e lldy D) 2y @) cilaill saaie dad)
sl e Gaail) b a1 il e o) s L aDU) Saliudl Jal e lals SAP2000V19.1
[l 5 P-A delsin) (lliia (e JS (e Gindl) et il I asesill AASHTO cilillsiag jusal
3ee 3 (adl) Ao i) /s (g (38al) G (3200 Y1) ualiall de gllany (&Y de Ui

Gy sl 05K 8 Badiaal) LIHY ciladll Jal s Aaabll aillay (ugyaall juall ool of bl
om WS ddle A 3ad Jal e sl 13 j5laty 4y (LS) sball o Laliall say cglhaall (ggidl)
AASHTO ililliag JBadl) Satinll Jiatll il G 38l ol
LU Sbd) Jalatl) eI e ) @il ¢ AASHTO ¢ suall sAsalial) cilalsl)

A e — BB — () Aaaly — Liaal) Auaigh 408 — ALSY) Auigh) and — 3iad
g g — AR — 0y Amaly — Abaal) Ausigh) 408 — Alany) Aaaigl) acd — dluf**
gy g — B — 00 Aaaly — Aaal) daigl) A8 — AuLASY) dusigh ad — (o))53S) Lo il dda¥ *

189




2018 (3) 23 (40) Aaall Lpusigh ashell Aldes _ Agalal) ciluapally Gigadl ¢y i daaly Alaa

Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (40) No. (3) 2018

Seismic Performance Evaluation of Existing Bridges According to the
Recent Requirements of AASHTO Using Nonlinear Static Analysis
(Case Study of Al Khreibat Bridge on Lattakia -Tartous Road)

Dr. Naeel Hasan"
Dr. Bassam Hwalija*
Hanan Hussein»«

(Received 9/1/2018. Accepted 30/4/2018)

O ABSTRACT 0O

Bridges are important and vital structures that provide communication between
different regions. Due to their importance, their design has had a great attention throughout
the world, as evidenced by the continuous development of seismic design codes such as
AASHTO, which now adopts the performance-based design, and requires through a set of
requirements and criteria that the bridge performance under the design earthquake is at life
safety (LS) level and thus ensures that it does not collapse. Since most of the local bridges
were built at periods where these criteria were not adopted, it is important to verify their
performance and that they meet these criteria.

In this paper, the seismic performance of an existing bridge, which represents a model
for a wide range of local multi-span simply supported bridges, was evaluated by
developing a 3D model of the bridge using SAP2000V19.1 and applying the nonlinear
static analysis. The results of analysis have been used to verify that the bridge meets the
AASHTO seismic requirements, which include the check of the P-A requirement,
displacement demand/ capacity, members (columns) ductility, as well as the check of the
shear demand/capacity of the columns.

The results showed that the performance of the studied bridge under the seismic
intensities adopted in the Syrian code achives the acceptable level which is life safity (LS),
but it exceeds this level under high seismic intensity. The research also showed that there is
compatibility between the results of nonlinear static analysis and AASHTO requirements.
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OK 3318 2278 1408.81 316.70 0.211 0.211 3 3.11 2.39 372.72 1658 1700 1417 b 3
OK 2050 2278 0.00 0.00 0.000 0.000 3 3.47 2.02 A A 1867 1556 |4 1
OK 3352 2278 1446.37 325.14 0.217 0.217 3 3.57 1.92 482.65 2147 2416 2013 4 2
OK 3372 2278 1468.36 330.09 0.220 0.257 3 3.92 1.57 1266.30 5633 2584 2153 4 3
(@L’ﬁ\ Z\JI.;J\) Adacigll 3380 saasi e &aadll (10) Jsaadt
3 3 3 3 4 3 3 3
. _ = E E w )
9 4 7] 3 3 2 2|2 338 |2
% 2 s 3 3 : 3 3 3 3 13
:1 } S Ed e 2 = s 5 ‘1 i 2 B
= ; 3 K] . . :
0.9(Vst+Ve) Vs Ve Ve Ve Ve a' a' Hp Pu Pu Vy=1.2*Vp Vp glh #
kN kN kN kips - - - - - Kips kN kN kN
OK 2956 2278 1006.62 226.29 0.15 0.15 2.15 2.15 3.35 360.13 1602 1884 1570 b 1
OK 2800 2278 832.85 187.22 0.12 0.12 1.70 171 3.79 533.68 2374 2138 1782 b 2
OK 2956 2278 1006.23 226.20 0.15 0.15 215 215 3.35 358.56 1595 1884 1570 b 3
OK 2050 2278 0.00 0.00 0.00 0.00 2.68 2.68 2.82 A A 1867 1556 4 1
OK 3194 2278 1270.59 285.63 0.19 0.19 2.65 2.65 2.85 461.74 2054 2410 2008 4 2
OK 3372 2278 1468.36 330.09 0.22 0.25 2.90 2.90 2.59 1290.35 5740 2696 2247 4 3
(RGN Alad)) BaasY) b all) (e (gRaT (11) Jpaadl
i 01 11 3 3 | 3 2
1, _ = e e o =
7 s |3 33 S 223 35 % g
y = ~ 5 5 B 3 3 3 5 4 '3’ 3.
fi 3 F F o < o 8 s 1 E| -
z : : ) . . 3
0.9(Vs+Ve) Vs Ve Ve Ve Ve a’ a' o Pu Pu Vy=1.2*Vp Vp gk # #
kN kN kN kips - - - - - kips kN kN kN
OK 2050 2278 0.00 0.00 0.00 0.00 1.32 1.32 4.18 a A 1314 1095 b 1
OK 2641 2278 655.88 147.44 0.10 0.10 1.06 1.06 4.43 1663.52 7400 1776 1480 b 2
OK 2050 2278 0.00 0.00 0.00 0.00 1.32 1.32 4.18 e A 1314 1095 b 3 1
NO 2177 2278 140.94 31.68 0.02 0.02 0.30 -1.22 6.72 374.29 1665 2287 1906 kb 1
NO 2182 2278 145.96 32.81 0.02 0.02 0.30 -1.55 7.05 521.31 2319 2370 1975 b 2
NO 2177 2278 140.94 31.68 0.02 0.02 0.30 -1.22 6.72 374.29 1665 2287 1906 kb 3 2
OK 2175 2278 138.40 3111 0.02 0.02 0.30 -1.22 3.79 300.11 1335 1459 1216 kb 1
OK 2177 2278 140.97 31.69 0.02 0.02 0.30 -1.55 3.77 375.42 1670 1608 1340 b 2
OK 2175 2278 138.40 31.11 0.02 0.02 0.30 -1.22 3.79 300.11 1335 1458 1215 b 3 3
OK 2050 2278 0.00 0.00 0.00 0.00 0.39 0.39 5.11 e A 1772 1477 4 1
NO 2174 2278 137.21 30.84 0.02 0.02 0.30 0.02 5.47 265.26 1180 2261 1884 4 2
NO 2198 2278 164.09 36.89 0.02 0.02 0.30 0.14 5.36 1052.06 4680 2545 2121 4 3 1
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OK 2050 2278 0.00 0.00 0.00 0.00 1.08 1.08 4.42 AL A 1872 1560 4 1
OK 2435 2278 427.51 96.10 0.06 0.06 0.89 0.89 4.61 459.49 2044 2398 1998 4 2
NO 2614 2278 626.50 140.84 0.09 0.09 1.09 1.09 4.41 1300.47 5785 2623 2186 4 3 2
OK 2050 2278 0.00 0.00 0.00 0.00 3.00 3.43 2.06 AL A 1757 1464 & 1
OK 3284 2278 1370.95 308.19 0.21 0.21 3.00 3.65 1.85 261.89 1165 2380 1983 4 2
OK 3372 2278 1468.36 330.09 0.22 0.25 3.00 3.85 1.65 1112.76 4950 2478 2065 4 3 3
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