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STRUCTURAL ANALYSIS OF INCOMPLETE COMPOSITE PLATES
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In recent years, bridge-slab technology has become to use more and more the hybrid
structures composed of different materials such as steel plates and concrete.
Concrete composite steeldeck plate consists of concrete reinforced on its underside
by a relatively thin flat steel plate. But one can’t usually rely on natural bond
between the materials. To make the whole act as a composite plate, shear connection
is provided by headed stud connectors welded to the steel plate and cast in the
concrete so that they can work as one body. However, many practical types of headed
shear connectors are deformed by the horizontal shear, which is transmitted from
one element of the composite plate to the other through the headed shear connectors.
And thus an incomplete interaction is accomplished. This paper examines the elastic
behaviour of concrete composite steeldeck plates with incomplete interaction.
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wa Ms Na

p=10kg/cm?
K=1000kg/cm2 Wy Wve Mvx Mvex Nyx Nvex
a=50cn
b=50cm REGRR | FREGHEE | REEHE | AR | BEABRR | FREFHIR

AT 0.002418 0.004058 1198 2001 80.2 15.94

=kl 0.002710 0.008364 1198 2757 121.4 50.07

F#e—-3 BRHECESOEITREOLE

P=10000kg/cn

K=13000kg/cm2 Wy Wve va Mvex vi Nvex

a=100cn

b =100cn REERM | FREEHM | REGHEH | FRE2EHE | RTEEHE | REEEHRR
S Wi 0.01103 0.01211 3639 4980 243.4 135.9
LG 0.01237 0.01380 3639 6117 368.5 255.0

F—2, 3LVOPEILUREZERBBIURZE IR (EHES X TEDBE S ) irB W TH
FE-AY PL#HEOHITKRARPEIZIL TV B (E- 2530k (142) 8H),
n—i—siﬂ—ima + (s,+8:)'Na = M, (51)
Zhik, EERBHEOPIMICERTAMTE - A b8, T E~ A P 2HIAIIRREIRBZLTH
Y, ZOCERPEOTVBILERLTWA. £h, RRE2ERERESEERICHAT. 2BED

KUEHHEL b-bHEHTE— AL P BHML, BASES L THE 22 5E, ZhEFRE
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EERMOBEL <AL L TH S . NIBMIBBEOBED N SOBIRDHMBIKRDL D IT
LTEDLHOH (wo/w,) LORHBILPTES, L LT, £- 202 EEBOLBHOS
SR, KQNXY Ly 2R T, ZEERBOBEDEEAVIIE, RDZZLPTES, O
4. B=0.8132, vy =0.6782 > 7%, w,=0.002418cm, M., =119%kgcn/cn THEIN G, TR EDE
2R 30)~ BDIRATHIE. woe=0.004058cn, M,ox =2012kgen/cm, Nyox =14.98kg/cn &% 3,
BEE TR @ p.337 XV w,. My 2RDTHIE. w,=0.00406-p - a */D, =0.002417cn,
M,,=0.0479 - p - a2=1197.5kgen/cn, Nyx=Acs./{n I.) -M,«=80.14kg/cn &% 5. THHDH%E
ABO~BDIRATHIE, w,.=0.004056cm, M,ox =2010kgen/cm, Nyor=14.97kg/cn &%, L
ROELIFFE-HT I Bhd B,
F-20EHITFE- ALV MNBRUHAREERDEOTH 2 (HEESH). BOHE- 6 &HWR
. wa=2.107, i3tk =b/a=1.0 TH2H, 5. £=0.81 HKED. /=, a=b=100cn & LIHA.
BHETERACKR LTS, 0 aBZRELSRIPEL LY BMELL B LBHP S,

7. BRI X DABETER L R L OB

11 Wy, (E)

-4 38X (38) DC (MR E) 1'0 wee ) K%o}ﬂ'u:}&);&i___%

. | : ! |
"4’::‘:‘9. ﬁmkﬁﬁ”’@fﬂ’fﬁﬂaﬁk& 0.9 \,\§ K,:?,qu 1(2134000(;\%/“(7&)
1] |

B7cbH weo (i) LABTHERIIL S

= —
o5 ne 08
FbH wee(H) &?L‘t%%'ﬁ‘ T~V 07 K Ges/em) \\W\L -
DHERERILE>TEDKS BT 2 06 1|<=/»o’ GERBID
PERELEBDOTHS. FHERE~- 1 0‘5 L] i
BT, NIBEHSIROBRGTBHREL. 0:4 W GE)= XY DR
FUALO2BT - Yz HBBEERWTER 03 YEABX OB IR
Wlk. HEREHDHHBTH B, 0.2 |
E-4&0CHRERRE(IYIY el
T Ec¢ h

- MEEh2—E2 L5E. #HE 0.0 o
t PELCHRIE). ERREIRBIY 02 04 06 08 1.0 1.2 1.4
Bhhd, CREBREBFRELSRDIIL H-4 BREHRADOEOHIOLE
REERLTED, B30 O0HARASHR

FoTLB. JITR. BH(b/a) =208 %RRL TWAH, BLIAKE {2, Ko&ilgid
THH>T<, UL, K=0 & o HRGDLIEGERS—ETH B,

8. FREGHR(EXUH)OBERNE

HM-10&>RERBEE X5, REFT TR, @BE L, 2>7 V- bEL, 250 BE#ET
BREY. a,b 2EXNEBAARTS S, LHrLRFS. CHhODEPEETRRESRBEOBE
BEERD BIZBROL D BERTEPLBETH S, R(WITHEAOND o LllE a DK’ wa
(k@) LRGN D o, 8,7 (CTHLBAAE) LOBARERDRER . CITRORETOMGR
DOHFEWMOE|D . HEIXFH A RENE IR 1DR) & EHFE GRRARD o R e Uk, Bim#
AOHE R ENE L HHHEDO -y — A %E 1, dikb/a=1.0~3.0 &L
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1) FREGHEMO o Hhisk
WOLFED ZRUUBXETRIE. X aDRIZRD, HOBEOHITIR 7 — YV TBBERACT, W%
YR RROBEEROMEA V., M-SRBEI o (1 -8) 22V, Bz va 220,
©alHF 2 olilkEROLLDTHD. H-5Xvbhdid. —BEOWERR, /1 B
ARUTORWE, BESASDEEC AR, cHBRRIELAL-BL TH5,

ET“%{HﬁM T T 11T =

0 20

Pl

[ ™
—
S
—
(8]

H—-5 FTRESHEH Ok
2) FREEHHD o Hikk
Bl—- 6 RENHHBEHEDORBED R THY, M- TREBHEDE SO THD, HEIXDFEF
DHHEHECBED e BRECZEFbIS, £, BTRRLTHRWS, £EEEHHEEOS
D o BIELALYHEUTH 2, 3i(b/a)BRELRZRIE. o BPRELIRBILDDIB, KiK.
B—-5,6, 7812 aflifFoEnE 2825, ¥¥. X(2DD o %KD, @Ra %2R, KD,
@ 2R, f=1—-0a 235 B 2KHB. <D # & D,/D, 2RL v 2RDD, TOXIIL. H
D wa o B RISEKREDN, v BRISIKEKE SRV, #EHLS o, 8,7 2RDIHBIEW
oy B3R, Kz, B,a ERDB. I B & vy ERQY)~CDIKATHIE, b#H, #HiFE-

10 TR T_T
I BAREAN I Y I —
' e ’ = | e {B =0
08 - | | | — "=
07 i | 2=1.0 | fel-a
%:1,5 FREAMIK ) ___Aoses

0.6 — b _ r— nis+lIc
0 7—3.0
04— o BiER 3 l
03 { SHHBHE

.3 |
02 r a=0 n [ n s
01— ‘“—ﬁtw {f;l Agse wa=/\/; nls+1, ESA. s ]

J R

0okZl A [ |n| ! N TN N N Y «“ =l

0 5 10 15 20

B—-6 FREEHRBRD ol (EXIHHREFEOHE)
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-7 FREGEBD o ik (RPHEORE)

HEiE

AFIRTHRONHREROED TH 5.

1)

2)

3)

4)

FREABBORBELERL - BITHEREBAL . COARRNRTRESRNTORTERELE
UTWBZ AL, flS, RREEEEHOEHAET IR/IFERCS VT, yicld
SRBLCRT7 YV HEBETAE, TREGBRHEORED DR ETIEMIBFRRALLBT
EPHBPEL 7. COCEERDORER> S DHEMARS. ARBRETREGRGOEEEE
BLTWBDT, FREGEN L FRL2EHRORITEREH IRV RS L BHHKD.
FREGBEBOR Y ORTERR L DMK 2 ERN L BEBFOWH I X > THBICT 5 L5
Hi-o BIB, U OBTERTEMABERaY 7 U - MEECHE U TIFR @& U, BiE#
FAOBERBIIBCTHIHEDITHEEELZL U T2 (B3R - 12K). 27U, #@iEomimik:
TRZRLUTOBXITHS. o7, IRVRBVT, yORBXFE7T YV HEBLELUTHR
TEEBHOBRITEIRICRZORVEEDRDS. £, ROXI R L PPEBIER I VHBL
o XB'Y OFITEIRE K PREVHETH, C<0.4 BETHIE, 2K (b/a) K&
ACZBERRZL. 10%BEDZDOBHELUNTEALEXRS LEDIS.

FEAHRE (D 5 VIEHT) LXREEHR(H 20EH) LELBR(BHDVRR) L OBBRERT 2.
RRAEL T, bBOH(We/w ) 2D BRJIBARE v RIHMEB X TSR RETRT

a ZMALK. a,B,7 BAGDTEHIND., TR o, B,y BRW)TEXSHD o &
AR a OB wa(WERAR)OEETHS. ChODMBRIEIHETRESHE. B-5,6,70K
SRR LTHTE, BFEHTHS., B=1-o TERIN. BREOBS. 8=7=0 0HS
B oe=1 229, EEFBR(BIVEMIZRE. f=1 0BG Wb, v=D,/D. DHBER
=0 &4y, BhR(BHINIBICRY, TOHMBEFREZSHR(BI0ORBH)ITHE. Thb
D e, B,y REIBMIKFOBEOTRTEERR (HDVIEH) OWMBMERRT NS A-FL
UTEETHD,

WARATROREAER (BHS5VRH) ORITCEBEHEARE V. LRDL SR o, B

—1257—



Y 2ROTHTIE. MABRMSTROBEDRZEE B (H 5 VITBHEHR) ORI TH D,
5) WARMEROTH (HIVIIRENA TERIZARE TEBI R THIB LY OWEREICH

L. 2<ERRIZLT o, 8,7 OHZERONIE, HIBHIBORZTEEBE (H 50T BEH)

ELUTORBTRTHD. 6. COBEGOESRBOENE D, X2 20HIEK' VD

p-301 WHB_FEHOBED D, 2HVE, X'V OXERERELT. WED D, F—HITEC

EEBBELTNS, ZR#HIEETHE. ZRXOXDOEZROLHHERTH S,

Biic. FHEE PC-9801VN2 % F>. MS-FORTRAN Tii-iz.

£E UM

1) £AR%SE 82 V- aRBEORE M R34, 1980,

2) Newmark, N.M., Siess, C.P., Viest, I.M.: Tests and Analysis of Composite Beams with
Incomplete Interaction, Proc. of the Society for Experimental Analysis, vol.9, No.l,
pp-75-93, 1951.

3) WA B FREGENOMITER. TARFELRTE. No.67, pp.1-10. 196043H.

4) & B RNUBHE . FRESEMIIOWT, LARZERCE. No 112, pp.11-19, 19648128,

5) BBEHFAKE, LARFERE. 1986.

B) ANT SR 2/0.va B4V RROEREHE (B Bd. MYERER) . LB,
1965.

7) GEEE. RRAE . SEHTOFREBE, Wik, 1973,

8) W3 MR . L ¥y A MEREBRHWOME BT, FRICHR. 1988,

9) KEE—, ¥E  ZHHFBRORME< MU v 7 ARIFRIZDVWT, LREREBEPHEIRE
£, $445, pp.87-92 | 1988

10) HEFER, HEEL FRLEGEARHOHRBRFT. LAZRKRTRESLR. $265%. pp.1-0,
19774 94,

11) ER, 4 A% FREERAOMER LIECMHRERIZI VT, EARFRRCEER. B3295,
pp.27-37, 1983% 148.

12) IR, LR CSROMABNAE - REREROBIIZDVT, #SRVEDY TOREH
DT -, EARZFABET R CRER, B435, pp.31-36, pp.37-42, 1987.

13) J.L.CLARKE, C.T.MORLEY : Steel-concrete composite plates with flexible shear connectors,
Proc.Instn Civ.Engrs, Vol.53,Part2, pp.057-568, Dec.,1972.

14) BEEE—. BUR. HLRE  FREfiil L SR ROBRITEROM ML DWW T, LRZERILHE
EHmCREE, #4558, pp.55-60 . 1989.

15) R, BUE. HERE : TSR OBITHROLEI DV T, LRFELBUBERFN
#iH4. pp.288-289, 1988.

16) S.P.Timoshenko and S.Woinowsky-Krieger : Theory of Plates and Shells, McGraw-Hill Book
Company, 1970.

17) Rudolph Szilard : Theory and Analysis of Plates, PRENTICE-HALL, INC., Englewood Cliffs,

New Jersey, 1974.
(19894E10 B 2R

—1258—



