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Effect of Span-to—-Depth Ratio on Behavior and Capacity
in Composite Structure of Sandwich System
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Mechanism 3tEH9 o712 Shear Capacity D94 %, Flexural Capacity B7d%, Failure Mode 33 5.5 Ductility €48

ABSTRACT: This paper describes the effect of span-to-depth ratio, which describes aspect of cell formed with to
diaphragm steel plate, on capacity in composite steel-concrete structure of sandwich system The span-to-depth ratio ¢
load-carrying mechanism and load-distribution capacity of structure. Therefore, stress levels of members and load-resis
of system vary according to span-to-depth ratio. In this study, numerical nonlinear analysis was performed to various
ratio for two types(tMA, MB) compasite structure of sandwich system to analyze the influence of span-to-depth ratio o
behavior. The difference o load-carrying mechanism and stress o members results from analysis results, then bas
differences, the effects of span-to-depth ratio on shear capacity, flexural aapacity and load-resistance capacity were analyz
effects on failure mode and ductility were introduced briefly. As a results of this study, as span-to-depth ratio increases, .
bottom steel plate and concrete lower. This implies an increase in effective flexural and shear capacity. Therefore o
agpacity of structure improves as span-to-depth ratio increases. Especially, the effect is greater in shear than flexural
span—-to-depth ratio increases, this difference between flexural and shear capacity may change failure mode and ductility.
span-to-depth ratio increases shear capacity increases more than flexural capacity, we should expect that structural behavic
mode gradually change from shear to flexural and ductility of structure gradually improves
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MA Type MB Type
CASE (Ws)| p Py P Py P Py P Py

(tonf) R28C) ton | B2 (tonp| B0 (ront | a0

100.0 100.0 100.0| 181 |100.0
102.2 102.0 103.0| 187 {103.3
109.9 117.3 1138| 220 |121.6
112.2 121.3 1162} 232 |1282

197
201
231
239

167
172
190
14

CASE 1(0.35] 181
CASE 2(0.70| 185
CASE 3(1.00] 199
CASE 4(1.70f 203

46 TR2|2Et HY
AF7A B FARET, FEVDEE, FEARETE
2o EAsd, 4 gl i 2 FE2AY FIRE
9} Aol @ odFo] 7Hsdtnh Fig. 14, 155 MA, MB
Typeol tid FEGESY, FEADE Y], FFAYEFHE
FAl Uetd Aol F Type 5 4 B3l T7tel @t
FEAGESS Al o 49~61.1%% F7HE Mol g,
FEEESS Hd F 115%2] F7tel wFE & Aok o]
o HATFEEY FFARETE Ause FEITH FU
Ze 7472 Ao oF 122%~162%S 718 dERH, oA
FEPET Uk AR AEgE dEhdh. o8 uEe=R
2 pzie AF 2 FIAR=E A gt SUMEsS
Mo g HdoA oz WHdt, olof wt APE T
AT $ ok T A Ft MRS AEETE
ek F38E ZRrt & Fx2A AL Tl v
BFL FolEm, TS Aiste B FFol T

e A28 4 gvh

A

2olo 2

-
i

r

£

4484 B

2 dFelr dojF A v53 Ao

175
| ——EFC
[ i ESC “_,_,,..,-,,.,,.,,..v,...—{-.‘l
! ——Yield Load Jam
190 1 o~ Uttmate Load /
®
3 125
T
@
100
75
0.1 0.4 0.7 1 1.3 16 1.9
Span-to-Depth Ratio(h/s)
Fig. 14 Capacity ratio (MA Type)
175
—o—EFC
| ESC
150 | —&—Yield Load
—&—Ulimate Load .
5
S 125
©
@
100
75
0.1 0.4 0.7 1 1.3 1.6 1.9

Span-to-Depth Ratio(h/s)

Fig. 15 Capacity ratiolMB Type)

() RENRY EFTxAe 4 s edgusiiEs
Rl 5ol LS vk

2 metA A gt FHESEE & A FaE
ek ZADA ¥ gadn

(3) olRe AuyAoz B pzAe FEMAGIES, FEEES
& FAAI7IE, mebd AAAA FFATEHo] T

(4) olw} A Fgue] Frlel wet AddFol el vl
U 34 $EEEE, ol & F2A9 AHrEe Al
E 2%E vd Zleg dddn

Link, R.A.(1992), Finite Element Analysis of Composite
Resisting Walls, thesis of Ph.D., Univ. of Alberta

Link, R.A., and Elwi, AE.(1995), "Composite Concrete-Steel
Walls:Analysis and Behavior”, J. of Structural Engine
VOL.121, NO.2, pp.260-271

Matsuishi, M., Hattori, Y., Iwata, S., Ishihama, T., Yamamoto
and Kitazono, M.(1985), "Ultimate Strength of Compo
Steel-Concrete Structures of Sandwich System”, ]. of
Japan, VOL.157, pp.233-240

Zimmerman, T.(1993), Development and Testing of a Comp
Ice-Resisting Wall, thesis of Ph.D., Univ. of Alberta



