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Evaluation of Load Carrying Capacity of Steel Bridge across Khu Bon Canal.
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Abstract

The main objective of this research is to evaluation of Load
Carrying Capacity of steel bridge across khubon canal, providing
insights into its current safety for usage. The bridge is a single-
span steel |-Girder structure with a total length of 20.00 m. and
a width of 6.00 m. The evaluation involves testing the bridge
using a single truck 10 wheel, the tests are divided into two
methods. The first method is the Static Load Test, where a
weighing 25 tons will stop at positions to induce maximum
bending moments in the test beams under the applied load.
The second method is the Dynamic Load Test, where a truck
will traverse the bridge at a speed of 20 km/h to evaluate its
dynamic response. The results indicate that the deflection at
the midpoint of the bridge beam measures 9.54 mm, which is
below the allowable deflection value of 16.60 mm specified by
the AASHTO standards. The maximum tensile strain, measured
at the midpoint of the I-Girder beam along the longitudinal axis,
under the influence of the bending moment is 228 microstrain.
This value is significantly lower than the tensile strain limit of
732 microstrain specified for bridge design under service
conditions according to the American Institute of Steel
Construction (AISC). These results have been utilized to refine
the structural model and assess the safety rating factor, It was
found that the safety. The test results revealed that the Steel
Bridge load carrying capacity in steel bridge structure and a
safety factor as designed according to the AASHTO LRFD Bridge

Design Specifications..

Keywords: Prestress rubber pads; Beam Vibration; Damping
Ratio
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2.2.2 mMyiaTIeensiainumias (Damping Ratio)
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Amplitude (dB‘)

Natural Frequency

w, Frequency (Hz)

JUN 4 nsuumdasduammigegds Half-power bandwidth
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1U19991U AASHTO LRFD Bridge Design Specification [11]
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Institute of Steel Construction (AISC).#28733 Allowable Stress
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NAFDULUY Static Load Test wagituyu Dynamic Load Test Wile
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Gauge) N1548 896 (Tilt Meter) kazA313113 3 (Accelerometer) Lo
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Time (Sec)

SGOL = 17,5458 pShain
SG0S = 138813 4SRN
SO0 = 1074242 xShrain

SEO1 - 2 UMNG? pStan
$G02 - 7 BBBTSA iSram
SGU3 = 7552815 jiSrein

U7 10 nansmadeuAmAIASEALazRTIR ANgRAnssuasnun el

minussvn Load case 11 1
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SGDe - 3575483 (Shain
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JUT 11 nan1svedeuAAaTeaLazn T I Anssuas nngle

ntinusvn Load case 1 2

3.1.3 8B ISUNERULYUNAAIANSYONAINNAUTUTITIA 1A I8

1MgUN Al VYNNI TIBAUTITINU 3 99
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Rotation (x10°> Radian)
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FUN 12 wansvadeunsuBumkarnIIvianginssuasnuneliimin
Us9¥n Load case 71 1
3.1.4 WANITAGOULUUNARIAA TYSIATUNAUATUAIAIA U 28
TRgUNTAUOUEINWITITAUTITINIU 5 77
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£ H
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) Time kSec)
TMOT = 1073078 x10°* Radian TMO3 = 004196775 6107 Radian

TMO2 = 0 5485602 107 Radian TMO = 0.01546956 x12 Radian
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UN Load case 1 2
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anazafinluguves Impact Factor 983 AASHTO Tagnudne Impact
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S S
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NAFBULUUNAAERSAAIE 20 Alawnsradalue Load case 1 3

Impact Factor :TM02 =

Impact Factor :TM01 =
1.18908

1.11234

12 08
1 05
= =
2 0.8 T 04
5 5
Ly Ly
ET £
5 04 § 02
o ©
5 02 S 01
4 4
o [
02 0.1 : : .
[ 2 4 6 2 10 12
Time (sec) Time: (sec)
Impact Factor :TM03 = Impact Factor :TM04 =
ois 118229 . 115685
e
§ 01 &
5 T 0.02
g g
& &
£ oo E oo
P c
s s
s B 006
- 5
i3 3
-0.08
-0.08 0.1
[ 2 4 6 8 10 12 0 2 4 6 8 10 12

JUN 15 wansvadeuLaraTIviangAnssuagmunglduminussn

NAFBULUUNGAERSNAMMLEY 20 Alawmssadalas Load case 91 4

3.3 WSHULTIEURAN 1SNATOUAY WU VLA T§IUN I TNIATOUTE WY

n1INAaeULUUARRg (Static Load Test) dngUszatdndniiie

P
o

naasUMAIANNIATBALazn ISP ssaAnTululAs sz B
mﬂwamﬁmaauwudwmmLﬂ%ﬂmﬁLﬁmsﬁuﬁdmmqﬂasﬁ 228 lulasa
WTU LﬁaLﬁsJuﬁ’ummgm American Institute of Steel Construction
(AISC). 7 sy ayrdlsilaiiAy 732 lalasatasy uagAinisusudives

TAs9as 19 i AT uwnAY 9.54 fadiuns W euundSeufisuny
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191551U ASSHTO floygaliinisusuivedlasaialiiiu 16.6 73
wns wudmansnageuliiuAunsgIu

NIMAGRULUUNAAERS (Dynamic Load Test) Iinguszasdvean
ilenaaoumAsaTdLmIILar LTS TNV AYEIAL Y (-

Girder) 3MNAMAROULUUNAAIEAS (Dynamic Test) WU31 d¥N1uE

uau (-Girder) agidndruanunillaeiadsussuias 3.203% uay
a a a Y ' A a X | o

ANUdETINTIRRAINGY 4.125 Hz uagAUIEERIAnT LYY

0.2173 nv/s? iedudIeuiisuiuuinsgiu DIN 4150 augynlv

vodlasead1dliiu 1.26 m/s? wudwansmaaeuliiuAnnsg

A15190 2 Naﬂ’]iﬁ]i?fﬂi’ﬂﬁ?ﬂ??ﬂm%ﬂﬂﬁﬂﬂ%mmﬁﬁﬂﬁ’]ﬁﬂ’]uiﬂiﬂﬁ%’mWlﬁﬂ I - Girder MULUIBTINNNITNAFBURUUADAAERS

Description Load Load
No. Sensor Girder Case 1 Case 2 ASD &l
Lecziion No. (ustrain) (ustrain)
1 SGO1 L/2 1 -2 90 732 ARY]
2 SG02 L/2 2 8 184 732 ARY]
3 SG03 L/2 3 76 228 732 Al
4 SGO4 L/2 [ 118 37 732 WY
5 SGO5 L/2 5 139 -4 732 WU
6 SG06 L/2 6 107 -3 732 WU
m39il 3 wan1sesatamnsususinulasadiandn FGirder mnMsuasiNnsEsU B
Psarisiien Load Load AASHTO
No. Sensor Case 1 Case 2 L/1200 GEL
Location Girder No. (mm) (mm) (mm)
1 T™MO1 L/4 2 0.53 9.54 16.6 W
2 TMO02 L/4 4 9.18 3.12 16.6 Al
3 TMO3 L/4 5 8.56 -0.35 16.6 WU
4 TMO4 L/4 6 3.38 -0.17 16.6 Al
A 4 ShsnduanumhazauisssurAvesarinulasaiandn 1-Girder
Load Min Max DIN 4150 R Natural Damping
Case (m/s?) (m/s?) (m/s?) Frequency (Hz) Ratio
3 -0.2110 0.2092 1.26 WU 4.063 3.579
a4 -0.2087 0.2173 1.26 WU 4.188 2.827
\dy 4.125 3.203

4. @yUNan1sIY

n1adeuarnutInAaesd vou dinguszasdnanuseiiy
Uszansnmmdssudminvedlaseadasnumdndiunaesdueu
Fraglimauiseduanudasadelunisldnu annsAuineie

INTFIUA

4.1 msveaeukuvaind (Static Load Test)

o
o

Amuasoaarnsseshiintululassadisaeniy fsnnua
nsmageunUeATEATART Uil ungnegi 228 lulasansu
Lﬁla L‘ﬁﬁuﬁ’uuﬂmi;ﬁju American Institute of Steel Construction
(AISQ)) AeyandlvliiAu 732 lulasansu uazAn1susudIves

Taseasai i At uwniy 9.54 faduns W edundSeuiisunu

WINTFIU ASSHTO Tisugyrwlinisuauiivedlassadialiiiu 16.6 13

wes nuIman1snaaeuliiuAInsgIu
4.2 msvmaeukUUNamans (Dynamic Load Test)

AdnsdIumLMIIALAL 53TNVIRYEIEE N (-Girden)
INNITNAROURUUNAAIANT (Dynamic Test) Wudn agwiuguau (-
Girder) azfidadunumiidlagiodsUseann 3.203% wagadnud
535uYARABIT 4.125 Hz LLazmmLﬁ'qqaqmﬁlﬁﬂﬁumwﬁ’u 0.2173
m/s? 1 e suLi suunIasgIu DIN 4150 oy ynlives
lassasneliiiiy 1.26 m/s? wudmansnageuliiiuAunnsgiu

nmsnaaevaunsaasulidasnutunaesgueudinsiny

Uaonduronisidanudyasisegisund
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