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Stiffness Reduction Factor for Flat-Plate Structures under Combined

Load
oxd I W Y S 2 & b
Song Jin-Gyu Choi Jung-Wook Jung Bae-Yoon
Abstract

Cracking of slabs will be caused by applied load and volume changes during the life of a structure
and thus it reduces flexural stiffness of slabs. The effect of slab cracking must be considered for
appropriate modeling of the flexural stiffness for frame members used in structural analysis. Analytical
and experimental study was undertaken to estimate“ the stiffness reduction of slabs. In the analytical
approach, the trend of slab stiffness reduction related to gravity and lateral loads is found and the
stiffness reduction factor ranged from a half to a quarter in ACI building code is reasonable when
defining range. Analyzing results of the test. by Hwang and Moehle for 0.5% drift show that the
differences of rotational stiffness on the connection types is found and good results of lateral stiffness
using the value of one-third is obtained.

71915 - 7uw 7R A 2Fa: AF, FEREZRY
Keywords . Flat Plate Structure, Stiffnness Reduction Factor, Effective Beam Width Model

€ 7190 A AAsE 2@z st @y dgEd =2
d AFY TA R I/ BFeR Uddd oig AAHA N2
22 A% A¥d o] $548EL $2E £ U3 FF g
Aol g Aol A7) el FAL Ex &L A8 o) AL FzA Lol

Z3YE FFW dE9 72AAE W¥HoR Fx 2 AP T WEd T2 A4S sYslool
=, olsk L 8T E FEAINY AAME FEAY WHEFA BAE FEHoR 428 £+ Q=
fAagdlo] g 5k,

ZzdE AEL TR HNEHY] YAMe Zddd glo] eHB FHE HAHF wAsloof
g 2dd gdEE A4se FH dxFEF Y 22w FoE FFo] Bz, A% T
2 Aty eWE AL FAET ANAM SR A FAE FA AL ZES AE
o BHY dFe 2 9% FR2 FE4 Ay Fades P29 A4e 2GS Hrtate A

« AYUtE BN, 2Rs
s Adoiets ARG, Feheb
ses AAUUT DEFURY, TS

~ 302 -



We ot B3, RRY 72| 34 Toasdas BE R-71E Pz s dE R4l
W SAE ZHY Ggo) W 27| Gl ool Wate TS AFseIo} B},

Hed B AFAE J1E AFel @ 2B, Ao ¢ 1F, Yol @ nVL T AF
Moz pNY F 2RAEL W TR 729 $AHY 24 72 A+E ASIAT

2. 7|& AFoll 23 2@

2.1 34 #Fx A A9

A AFNE QuHo Fdol AW AR FAU: IHE FNLE ASE oo 4
Qo o714, 34 Bx A pe 9L 1A e SAB Y B FEe 1AQ AN

49 "ol

ACI Building Code® 34 Rdo] Tdol 23 B H 74 24 @4 B4y sto 4
QDE o839 edEe FAAAE S AT H22DE o8 FAY Fa AFE IHIEF 3§
Ao

M
I,= By s 11— By,

714, Lt §& @9 23 29E, M,& 79 2UE, ME AR33Fd 08 9 =d, 1,
e 79 99 24 2UE Je3 Lt A ©dE 23 BdEed

M M, L,
8= (—Aﬁ)3+[l—(~Mt)3]7‘; 4(22)

A7IM, g BARE ASF, M, Fg RUE, ME A48Fd Ogd HY =ZdHEe [, Y
o9 22 ERE a3 Ly A 9d 23 EuEo|r,

22 71& A4 B4

e @Fel 98 nFe 71T G Y Ans 44 ARG BN RS2 Table 28 JIE
A7 g ASAY ALE el ol

Table 2.1 Stiffness reduction factor studies

A7 SL L 2 o

249 Bgw 7ze A4Y a7
34 da AeE 132 AU
2709 slab-column 52 4¥H 4%,
WY HRe] A 30% F& Y AL
FEn 3z 493 4+
Moehle®} Diebold 1984 X178 e 2% TR 0% 4 2,
El Centro A& 3% 24

4749 slab-column HEF9 APH AW
%9 &% a3, 2% 9 12 Ys1F =4

FEG 729 A¥F AF,
3x3733%E e ©F T2 0% F2 29

Vanderbilt®} Corley 1984

ZeeSt Moehle 1984

Pan} Mochle 1988

Hwang ¥ Moehle 1993

fuc)

74 Zh Agel 88 V€ dTE YT IVIE FAEY 40%, FAAY 1600 A 2=n

- 303 -



27994 1/200 A Frel 23l AYsan FARE 2dn 501EFR Bdel FA ZA: A4 1/3&
HE4¥ A BT ¢tAZe ARE AFe Roeq ZEXAUY @, Pan® Moehled] 43 ZA#9}
Pecknoldd AR E 2d9] vmdAN A Z& AFe F 03AER 1/39 X A Bqe
U dAC gl F3F B NAEFL FAlA 2522 Fiae 35S zsA ¥ Ro| dvty
[32]ol8ta 744 E u, 22 718 A4 ARwe PFE 0319 Fe A2 A4 Z4E 9 Ho}
3 Aol
A 2 A 1/2~1/4 &) ek ACI 318-999] AANE 744 72 A% M4 H98 443
%tﬂ %lows gl ot AAHQ Hgol YoM W FAE o) g3lejo} A HEA ¥
ﬂ* éﬂula Ze Yo g 79 9RE A AT ZaAS 148 Ao o
AFseE RAde 94T v gloy A4 F2AS HLo] dutxyoz YWY 4
ZIBHR——ioi FAHGa & o, Aol dig Hrkel sl BrEA A Ang ¥reds

°l°¥| HIE}‘# 7]% ‘5—7‘011*1 FAse A4 A2 AF 139 FAE 47 A4nst v &, 4714
& 79 glet 2 7R #FAEE AFHRAS

© deHoE sARE FEHF A B4 B2t VA Lojun A% Y53l AW F7HHQ
A4 Aa A%e A V& ATFNAE FYSEH Y93l I8 sdze) FuA 24
Za Bgl g 2o REsu)

@ =8 cdE AadE FAHSE D49 HER 8 o ©E A4 FA Ao BT Bl B
Exd=y

@ Moehle 2§92 Al FAHAH 1/500 £ 1/400 71T L A L5 H4 mdg Yridos
RAE =7t thx FES 222 BddEY. 2 ojfE AE HAAEe A¥AE & F9 2049
o oz velhuded, ode U] Arie v etk 427 th=r] &)l Moehle 1%
o Ad¥gel g £HE-7|F FYE, 15 EE 2% AEAJA A ALY o !QBMHI 7k
fAnlet FAd ogriE Ze Aoz, YUy 1600 NNES U2 44 F42E H4 o g
4 ek

@ =B B4 Bid Yol FHEZY AU Y 248 WEY Ao WHEHEH, oo B
gAY Jd77F &

E

3. Aol o &
A44 PTe A9 B4 e 2o,

D HAE A% & /M4 £Hez 7% dHe 1/10, 9L FAE 143002 sgch

@ AFE T FHHFT 27k AT QkefmH) T W52 43l 8513 oz ARt
:LEL—'L Z83% N ZHES] A ACBIS-2AA AAIF APAHAYE o] &35t

® 83 AL Choi & Song(2001)” Vo] AYE FARZE RIE o] 43U Y5 Ao o
¢ 2AEE T2E Eold 02% AN FHAD 02% WAL THF AAANN o Frow
AHgH oA,

@ 22 gade 72 dAE ACIBIS-0291M AAE AFEANEE o) gslgch

® s dA AF2RE M, M. [, & 1,& ANEQAR {FHoE olF 2224 FH&3ld
A 7 AFE Adsidh

31 FYstFA 2 34 #F2

Fig. 312 833 98 ANZRE 24 Fa Ao dstd debd Zojd. 4714, nAsF
2 Table 313 Zo] Z+e) W& st 7MY AF €339 WAL 0~500kef/m? &2

- 304 -



AshETh A4 it BRE TR AR ANAQ FSE BAS 5~9m AN FsA

Loading {kg/m’) :

—~0—000 —O— 100 —o—200 —D— 300 ~~wp— 400 —o— 500
Stitfness reduction factors :

- — pE12 — = P13 — — peiid

0.75

}
Bt
T

e

-

%t ,

0.25

@4 - —]
[Py S—

|
J
i
s

span length{m)

Fig. 3.1 Stiffness reduction for gravity loads

Table 3.1 Applied loads for analysis
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Fig. 3.2 Stiffness reduction for combined loads
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Fig. 5.1 Lateral stiffness of specimen
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