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Abstract

Almost of the bridges in Thailand, that have been built and
used for more than 25 years, need to be assessed when the
vehicle weight exceeds the legal limit. The Laksi Intersection
Bridge was chosen as the case study because this bridge needs
to support a heavy truck, which carried a huge guide way beam
for construction of a part of the pink line monorail project. The
objective of this research is to create a Finite element model
(FEM) for simulation of the bridge load testing and transportation
of Heavy truck. The finite element model needs to be accurate
in terms of deflection and a short processing time. The results

showed that the difference deflection between finite element

model and field test were indicated in the criteria in this work.
Therefore, these finite element models can be used for
simulation of bridge load testing and transportation of heavy
truck.

Keywords: Finite element model, Bridge load test, Simulation of

the Bridge Load testing
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Fiite Element Model with Spring support
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a15199 1 Feyaiildlunisahawvudaedlludieduud

Bridge type of structure: Simple span I-Girder

Typical span length 30.000 m.

Total length 510.000 m.

Traffic lane a4 lanes

Width 12.460 m.

I-Girder

Span length (support to support) 28.000 m.

Spacing 1.950 m.

Cross section - Height 1.800 m.
- Width 0.650 m.

Concrete compressive strength 42 MPa

Slab (Topping with Asphatic 5 cm.)

Slab thickness 0.200 m.

Concrete compressive strength 36 MPa

End Diaphargm (At support)

thickness 0.500 m.

Concrete compressive strength 36 MPa

Intermediate Diaphargm (At middle)

thickness 0.250 m.

Concrete compressive strength 36 MPa

ansdt 2 msdenldguuuulasaindlulusunsy SAP2000

Real Structure

Element Type in SAP2000

Support

Pinned, Spring

End Diaphargm

Shell (Thick)

Intermediate Diaphargm

Shell (Thin)

I-Girder

Frame Element

Slab

Shell Thin

A19199 3 AUNLMAZAIAVDNNNTNKUUA 1INNTNAFBUUMLNUTINN

a06
Testing Location of Point load (m.)
Position P1 P2 P3 P4 P5 P6
No. and o |2 |2 |9 |2 s -
Location gﬁgigigﬁgigx
No.9 and
1% Axle at 19.00 15.00 13.70 4.00 0.00 -1.30
19.000 m.
No.10 and
1% Axle at 21.50 17.50 16.20 6.50 2.50 1.20
21.500 m.
No.11 and
1% Axle at 24.00 20.00 18.70 9.00 5.00 3.70
24.000 m.
No.12 and
1% Axle at 26.50 22.50 21.20 11.50 7.50 6.20
26.500 m.
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Vehicle name Units
Truck 25-2x2 KN, m, C v
Load Elevation
Loads
Load Minimum Maximum Uniform Axle
Length Type Distance Distance Load Load
Leading Load v || Infinite 0 4 3
[Leading Load f[ininte JJo.__Jfs00333 |
Fixed Length 4. 0. | 98.0665
Fixed Length 13 0. 98.0665
Fixed Length 97 0. 49.0333
Fixed Length 4 0 98.0665
Fixed Length 13 0. 98.0665

Cancel

U 7 nMsimuauntinussnnindeui (Moving Load)
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nFuIIageud 9 a1 12 dmsumiaziluldieuieui
wuudraeslWludiodumd azldr1angunsainsaiansiadous
wa'us7 (Displacement transducer) W11 4 D5 ©38UTLIMUYA
Aananswesau G1 FagldAnisiasinansurismvageuwinfiu
4.24 Tadues, 4.52 daa1ung, 4.51 Jadues, way 4.23 Jaa.uns

MUY

3.2 wanIsmadeunIpauIN el inUTTYNNa A
nan1snageunaauInaelduIminusImnnatnlngi 14

FAUTINNTINIY 4 AUTIAI8AUET 20 Alawns/T9lue waz 40

AlawnsAedalus Fnglianisineiasgn audulumumsnsd 5 &

Agnudn Ansinedageaniasradaldangunsalinnisinada

(Displacement transducer) 1%1117U 3.87 fadiuns MA13L52 20

Alawns/F2lue wag 3.57 Tadwns 1A1U57 40 Alawns/d7lug

a1 A a

AuaU vuErBuinsaaialdainnisvageuiazaiuisadnluly

lunseinwnselinszideyasudus sely
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HAN1IAAANLNTYUAIVBITAUTINANIN 1TV UAIATUNIET 1vBa
Tasamssalnihanedyamdiuiu 13 A3e auansen 6 azuansiiu
femnslneingegaunzvudddunsazass Fanuln nslisigega

AU G1 8g1l 6.76 Tadiuns
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ﬂéwuﬁﬂussnﬂaﬁm LLazmei’waaa"h\lluﬁmﬁLuuﬁv'?qaaagﬂufumﬁ
5095 (Pin wae Spring) AUANST 7 LLazgiJﬁ 8 fmdminnisuu
AAudunsavesgasesiusuuaUsuds azvilildanistnedalu
LLmﬁ'aﬁ@ﬂffmmqmquammei’wam (3M5995UKUY Pin way
Spring) agluanmAgiunasimmnaaiedeuiiliiiuiesas 20 Fefie
71 wuuassiiludieduudaiunsadrlulelunissrassnismesdeu

wminussnnuesaznule
3.5 HANIITINBINITYUMG I 5OUTTYNN T TYUFIA TN 1T

winilduuudaedlwludioduudifauusiugmdimnsy
WA ﬁqﬁwnﬁﬁmumﬁmﬁﬂmmnLﬂﬁ'au'ﬁ' (Moving load) as
Tukuudiaes Jsldmansienegilassaaduluaunsd 8 uay
U 9 81 12 Feaazuandliiiunuiliuvesmanisiinszsilasadne
mﬂgﬂLLuuﬁmﬂ'ﬂminﬂLﬂﬁauﬁ%aﬁwaaamwudaﬁamaussnaﬂaﬁ
Tivudanumaidlulassnissaluianeduam aglianisTnsdals
anuuuTiaedliludioduudffgnsesiuidu Pin waz Spring i
6.667 uay 7.820 fadwnsnuddiu Saglndidsstunisvudenied
6.760 fiaduns uazuenanisalvausadounazluuudiads
annsa R uE g Wiy Wy nmsdeszinsiuiminues

mupsuningUiale Wusu

719199 4 HansnageuLntinusINadin (31nguUnsal Displacement Transducer)

TESHn Displacement Transducer (mm.)
Position No.
D01 D02 D03 D04 D05 D06 DO7 D08 D09 D10
9 -3.75 -3.44 -3.99 -4.25 -4.24 -4.56 -4.16 -3.88 -3.21 -2.96
10 -3.83 -3.55 -4.18 -4.43 -4.52 -4.83 -4.54 -4.27 -3.58 -3.31
11 -3.65 -3.40 -4.11 -4.35 -4.51 -4.81 -4.62 -4.36 -3.74 -3.46
12 -3.28 -3.05 -3.77 -4.00 -4.23 -4.55 -4.43 -4.14 -3.67 -3.37
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A15199 5 wan1svadeuumnussAnadng

Length (m.)
f & & & & F & & &
ST T TSI ST TS SS
S FF T TSN PN
0.0000
-0.5000
-1.0000
£ -1.5000

= -2.0000

Deflection (mi

C : Testing Position No.11

Length (m.)

5

(
g

-2.5000

Deflection (m
&
g

-3.5000

-4.0000 ™ 7
-4.5000 . J \ >
om0 Spring ol ! o
-5.5000

D : Testing Position No.12

3UR 8 MmaSeuiisunislisiseninvmsmageunaauiulazuuuInges

Maximum Deflection Maximum Deflection
No.
Beam G2 (mm.) Beam G1 (mm.)
1 -4.41 -5.21
2 -6.07 -6.76
3 -3.54 -3.87
q -4.22 -5.53
5 -4.15 -4.43
6 -4.42 -4.76
7 -2.66 -3.01
8 -4.06 -4.92
9 -2.59 -3.29
10 -4.01 -5.11
11 -4.12 -4.92
12 -4.19 -5.18
13 -4.92 -5.54
Gl’]‘a"Nﬁ 6 Nﬁﬂ’]imi’!ﬁ]’?ﬂﬁ]’]ﬂﬂ’]iﬁJuE‘iﬂﬂ']uVI’NeN
4-Truck 4-Truck
Item
20 km./hr. 40 km./hr.
Maximum Girder Deflection (mm.) -3.87 -3.57
Maximum Girder Location D6 D6
Maximum Pier Cap Deflection (mm.) -1.76 -1.56
Maximum Strain (Micron) 51 49
Maximum Strain Location S16 S7
Acceleration Peak Amplitude Band (G) 0.0369 0.0319
Length (m.)
SLELS S FTFF ST FPL LS
-0.5000
L0000
~ 15000
E 2.0000
é’ ) Pin
5 2.5000
g
5 s
o Field
-4.5000
Ete Springj
) \ A : Testing Position No.9 \
Length (m.)
ST LTTEIITTT S S &S
S TR ETFT S ISP S
-0.5000
G -1.0000
E. -1.5000
E -2.0000
=E -;.som Pin
g -3.0000 Field
] -3.5000
-4.0000
-4.5000
+5.0000 Spring _/
-5.5000
B : Testing Position No.10
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A1519% 7 MslSeuidisunisineiivesaudily (nterior Beam) seninsniswageutiiinussnnadn uazwuuditaeslnludiodiumsd

Testing Point of Length at Beam (m.)
Position Protocol Deflection at point (mm.)

No. 0.000 6.500 10.250 14.000 17.750 21.500 28.000

Field test 0.0000 -3.7500 -3.9900 -4.2400 -4.1600 -3.2100 0.0000

9 FEM-Pin 0.0000 -2.3259 -3.2601 -3.6495 -3.3153 -2.3722 0.0000

FEM-Spring -0.0940 28777 -3.9489 -4.3853 -4.0034 -2.9123 -0.0473

Field test 0.0000 -3.8300 -4.1800 -4.5200 -4.5400 -3.5800 0.0000

10 FEM-Pin 0.0000 -2.6592 -3.6242 4.0191 -3.7466 -2.7457 0.0000

FEM-Spring -0.1210 -3.3129 -4.4336 -4.8799 -4.5573 -3.3858 -0.0644

Field test 0.0000 -3.6500 -4.1100 -4.5100 -4.6200 -3.7400 0.0000

11 FEM-Pin 0.0000 -2.9664 -3.9548 -4.2906 -4.0101 -2.9942 0.0000

FEM-Spring -0.1037 -3.6695 -4.8338 -5.2298 -4.8991 -3.7022 -0.0835

Field test 0.0000 -3.2800 -3.7700 -4.2300 -4.4300 -3.6700 0.0000

12 FEM-Pin 0.0000 -2.9919 -3.9847 -4.2627 -3.9305 -2.9546 0.0000

FEM-Spring -0.0850 -3.6823 -4.8548 -5.1960 -4.8172 -3.6679 -0.1021

ans1eit 8 AnsTasshannnisuudaiuasuuuiiaes 4. A1599150INANISINADY
Protocol Deflection at Mid-span (mm.) nuanmsnaaeungldininusmnadauagnata wud ms
Truck transport (Table 6) 6760 Tnsigegauasatugudale (-Girden #alu oyl 4.83 Fadiuns
e o LﬁuLaa’;ﬁuﬁU m?Iﬁlaﬁuqqqmmﬂﬂﬂimudﬂ@ﬁﬂmmﬂﬂummmlmy"
Mldvudspumadandnansineiigedn 6.76 uy. Fedsegluinsii
FEM-Spring 7.820
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S|
End Length Offset
Case |COM 1(GWB-+Lane) (Locaton} . 61.0000
Rems | Major (V2andM3) v | MaxMinEnv - e fo":m
Jt G1-1000
J-End: | O.m

(28.m)
Resultant Shear

Resutant Moment

‘r’

Display Options
O Scrol for Vaes
@ Show Max

Shear V2
92.267 KN
at26.24351m

-89.614 KN
at3.31018m

Moment M3

506.2191 KN-m
at14.m
162.9027 KN-m
at1dm
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MNUARNNAATZIN AASHTO (L/800) [13] Fsdiolidn aswiudnuuen
wdnd auuudsiangianuvasadelunisliom vueiinsussiiu
wuudraedlludiediuudnuin mweaiairdouvemanisinsives
wuudrassdinseglunasiaunigiuniunained oulaeialud
gausuldlumdmnssu Fsaunsaldlunisdiaesnssuiunmmegeu
agnnuuaznIsudsrassnusmnnadld eluguuvuresimin
vsmnnadaildnisinunimdnuuuge (Point load) uarguuuy

ﬁmﬁfﬂusmmﬂ?{auﬁ (Moving load)
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1. wamsmeaeuniaauuaeldiminusmnadawaswatn den
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2. wuudraedinludiefiuus (Finite element model) fia¥ 13ty
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29nWUU (Detailed design drawing) vasazwiu fdn1slinanislngdn
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fsUuuuieaitu lunsdiifesnistoyadosiudeuntsmasouaidld
Tneiauslilduuudiassiiignsesiudu Spring lunsdiftanansamen
AuauliAniuuianis (Stiffness) 16 1esarnazliinanislasiige
n11905093ULLY Pin sagsilildnanisiinneilassairsasnde
(Conservative) 111N
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