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Evaluation of Structural Behavior and Moment of Inertia on Modular Slabs

Subjected to Cyclic Loading

Jongho Park', Jinwoong Choi’, Hong-Myung Lee’, Sun-Kyu Park’, Sungnam Hongs*

Abstract: Recently, the maintenance activity for aging of bridge structures was difficult because of traffic jam, environment pollution and increasing
cost. And to solve these problems, modular bridge research has been studied. After static and cyclic loading test was conducted for serviceability and
bending performance with one way slab, effective moment of inertia of modular specimen was analyzed to estimate the deflection by KCI(2012). To
conduct the test, one integral slab and three modular slabs were made for static loading and one integral and modular slab were made for cyclic. As
a result of the test, the modular slab had the similar bending performance of the integral. But the ultimate deflection showed the insufficient which
was smaller than 20%. In the cyclic loading test, the modular slab has different behavior of deflection with the integral, so it was evaluated difficult
for serviceability. In addition, effective moment of inertia by KCI(2012) was not estimated for modular slab with connection. The new value of m which
was ratio between moments is 4.53 based on result of test for predicting deflection of modular.
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Table 1 Variable of the tested Slab

Loading Connection Nan,]e of Remark
method specimens
N STS Control
STM-1
Static load
Y STM-2
STM-3
) CTS Control
Cyclic load
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Fig. 2 Specification of specimen
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Fig. 3 Procedure of building modular slab specimen
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Fig. 4 Test setup
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Fig. 5 Crack pattern of specimens
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Table 2 Result of static load test

Name Max moment Ratio = Max deflection Ratio
(kN -m) ) (mm) )
STS 131.9 1 100.2 1
STM-1 122.3 75.0
STM-2 125.8 0.94 89.0 0.80
STM-3 124.4 76.4
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Fig. 6 Result of static test
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Table 3 Result of cyclic load test

Number of Deflection of center Deflection of loading
cyclic (mm) point (mm)
™) CTS CT™M CTS CT™M
initial 10.21 12.62 8.88 11.07
100 11.14 14.25 9.70 12.48
1000 11.59 14.43 10.10 12.73
10,000 13.00 14.62 11.41 12.85
50,000 13.96 14.96 12.29 13.03
100,000 15.45 15.47 13.50 13.46
200,000 16.19 18.12 14.19 15.50
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Fig. 7 Result of CTS cyclic test
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Fig. 8 Result of CTM cyclic test

o, 0] % 7+431t471 200000 8] | A 54 3]
o] 2ol & KT

Z7Fst 1.31 mm

4, DEC sHE 8 B8

M}

4.1 SHH2XIDHIE HH35)
HAIEIYE FAo] AL vl B gk w
o 47 AR FUYF| FY3 RHES = SEjHe

7-& 2] (1)} 2t}

Pa

0= SumT

(31* —4a?) )

ojuf @A ] FEGHAEHE 1 =T A3 wlo]E
£ tidste] 4 (2)3} 2o 7t SAYE =
2] Aol AHEH 50 MPaE 7E o2 FAYUETRI|E

(2012)°] we} AHg-3F T

Pa
o = 2455 S 2)

714 ai= AR A 7R o] Ao, 1& S B
FAj o] =23totk 5,2 FYH e AFFOF Table 30 71
#ko] YERIITE Table 401 CTS9FCTMS] A2 B3 ©d
22t H ES UERAIT.

CTS AFAE 27] FA AstellA AdhdztmES]
22.9%2] gk 7HTh ©1F 1003]5F-E] 2000003] 7HA] 1% ~
2% M1 &= FE3] Akl oM, F86%2] 2R EHIE
E2lo] HAIBIATE CTM AP A= 271 2 Alsh Aol A

A AR E Q] 18.5%9] gh& Ko CTS Kt 4.4% 242
e BT o= 2] Fho] AR Hete] Rardet]

Table 4 Effective moment of inertia of experiment

Number of CTS CT™
Cyclic L. _ . I,

EIN) (< 18il;;7j77L4) Ratio (x lgiljﬁ;;l:rz4) Ratio
None 887.33 1 887.33 1
initial 202.84 0.229 164.10 0.185

100 185.91 0.210 145.33 0.164
1000 178.69 0.201 143.52 0.162
10,000 159.31 0.180 141.65 0.160
50,000 148.35 0.167 138.43 0.156

100,000 134.05 0.151 133.87 0.151
200,000 127.92 0.144 114.29 0.129

Fej 2 At gz o2 F Fgo] s Y] wEL
Ak} 013 1003] 26 500003] 7HA] 1% 2] W37 AL
©1, 1000003] = 0.5%, 2000003]ol14 2.2% Z+AslAck
1003]3-E] 1000003] 744 CTS9F B8] 2% We] 2He Az
< B3I A2 CTM A @A) 9] 9t Al HA S SR A ES
A LJehH, 27] FEo] HFH T A o dAg & o] &
o] Fgo| e} Zo] CTS A A K} 2HA HAY3H3] 7] &
S 2 FFETE 0] F 2000003 A 7] Ao R IS}
of HeF Aol S0 FFHa, o] g&o] g4
Y HA GH2ARHAET} F23] FAEHE HoZ Hrt
ok

o

ol

re -

ARE 7HA = CTM APAI= HEEZE Q1ste] Zilo

FAT 2R RIE S| 7HA7) o] ol H k. wetA] B AT

oA AMS-H BED EYHolA 7] Ao RagESs

WA = JEE F7HR] 3 ARSITHE Aol A

AHSE 1701,:_—5'—51 E, Z71#9l o“d_i o135ty By} i
&

4.2 REHH2XIRHE

AIZAEdA ] DA RHES 749 AP A&
£ S F83 840t o5 9 0}01 ZAYEFE7]E
A1 Branson©] ARFSH 2] (3)& AHE-SFAL 12 H, Table 5°1
ZAETZ|E 2717 LA AFAE Ve m A
AR E, FAGAEAE, 7E R ES YER T

M'r : M'r ’
=L b5 e ®

Table 5 Coefficient of efficient moment of inertia

N

Coefficient (X 108 mm®)
Value 887.33

L.(x10°mm*) M, (kN « m)
141.29 35.9
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Number of Cyclic (N) CTS CT™M
initial 3.34 4.53
100 430 8.28
1000 4.55 7.82
10000 5.63 7.50
50000 7.73 6.45
100000 5.88 5.82
200000 5.32 4.49
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Fig. 10 m of CTM
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Fig. 11 m of CTS
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