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ABSTRACT
A computer program was developed for the static analysis of a bridge expansion
joint mechanism, which is called lazy-tong joint. It was modelled as a plane truss
and statically determinate structure under the assumption of small expansion mn
bridge girder. The applied load was assumed as a maxium wheel load exerted by a
40ton tandem axled tractor-semitrailer truck. By using the developed computer
program, reaction forces, axial and bending stresses, deflections, and critical buckling

load, etc.

of each structural member were analyzed. And they showed good

agreement with those analyzed by the comercial FEM S/W, ANSYS.
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Fig. 1 Mathematical model of a lazy-tong expansion joint
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Fig. 2 Force equilibrium on the member 1
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Fig. 3 Force equilibrium on the member 2

AH2el A RAE HYPz SM=0ZFH

Ryx4 + Ryxl — Ryxl = 0

4 AW Ry = Ry — 22 gaxm, ol

2
RZ” 2 FaAn,

2(3)

et Ry = Ry =

23 FA9 ¥y % Sl

231 ¥A1e ¥y ¢ &8 Y

FA1L Fig. 29 o] & &g ¥3 o v &
FHg P B 728 45880 & 3y A¥FL 4O
# A o2rE Ty

o, =

s =

Ag714 BALE ARFAcln ZHolst gde nisf 21 Hoj
22 ¢EHE v A Aol HAY £ A 29y
71% %A (Euler column formula)dl 93y ¢&de @ B

o #HF JPsF S Fdol AT AAHA A= BF AD
3 gt
P, = ”2_1;215_ .............................. D

Al +& Po?t A" ¥4 €% RyE dlmsto]
9 Jtede By £ Aok

232 RA29) WY 2 A
2A2e] s WHES Fig 3004 HQ) s g ¥
A2= AY-4W-WWAE A2HE T AA A @
Aotk 2 3AS %ol Rt w2Es Fgsinz
#9 2o AW/AE 340 o PPN 243
ANE $A2-1012 31, AHIAM BHAAAE ¥ A2-20]
% ¥Erl2 dn FA2INE $ALE BY Ag/4EE w
gobiel HAle] Tl FHATOl FEAET AP/ASS
H3 ojge) FULAE VAL HAR: A/YIAG
FUstEol N0 BEHoz ZesAw HYZHY W
t AEeta bRy gad Qg/dEsEs FUsIg
398 dzuz f4e T4 FAH2 an,
AF AY/AELAD WHS AN doh
Zzte) RAo) A= YEE

SERL
Fig. 4o EAlshelv,

Ri Rax Rs
-‘_-.1 o of———=
Nodez Node3 Rex
(a) member 2-1
Ri Rax Rs
——— o [¢) F—*"
Node3 Node4 Rax

(b) member 2-2
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Fig. 6 Block diagram of the computer program SALEM
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Fig. 8 Reaction forces calculated by the program SALEM
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Fig. 9 Member forces calculated by the program SALEM
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Fig. 10 Deflection calculated by the program SALEM
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Fig. 11 Bending stress calculated by the program SALEM
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Table 1 Comparison of both analysis results

Caculated parameters SALEM | ANSYS | Error(%)
Ri 63323.277 N.A.
Rix 15830.810 N.A.
Ry 61312.500 N.A.
Rz 63323.277 N.A.
Reaction R; 63323.277 NA.
force Rax 15830.810 N.A.
(N) Ray 63323.277 N.A.
Ry 63323.277 N.A.
Rs 63323.277 N.A.
Rs 15328.000 N.A.
R7 15328.000 N.A.
Axial deflection 8x (mm)| 0.04061 0.0401634 | 0.0334 (%)
stress (Pa) 52769396 | 52771000 | 0.0030 (%)
Bending deflection 8y {mm) 0.104 0.105828 1.7270 (%)
stress (MPa) [134.121088 [134.121088 | 0.0 (%)
2 @ Eror = L SALEM_ANSYS| . 109 (%)
Z: @ N.A. = Not Available
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