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Study on the Composite Capacity of Composite Slabs by
Deckplate Section Shapes
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ABSTRACT : This paper provides the results of the study on the structural
behavior of the composite metal deck slab system. The experimental study on
composite slabs with trapezoidal and inverse-triangle-top-flange deckplate
was conducted as a part of the series of researches on this theme. As a
result, it was found that the geometry of the cross-section was more
important than any other factors to ensure the composite action of deck
slabs. Hence the inverse-triangle-top-flange of closed box was more effective
on the shear slip and deflection than the trapezoidal deck of open shape.
These results show that the continuing development of composite deck plate
must consider importantly the geometry of the deck. The experimental results
were compared with established formulas and were analysed to advance a
theory on composite slabs using deckplates.
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KEYWORDS : Composite Slab, Deckplate Shape, Embossments, Shear Slip, Com-
posite Capacity, Composite Degree.

D) #4349 gddl gt A &34 Ay E =8l uig £21& 20019 69 3097t g2 2y
2) A3 g e J&THA A FAW Eo fg-d AARAFUS.

123 6% 2000 129 671



1T.M8

HZ BEFFZ(Steel Structure)ol ald
dEl2EHEE o] 83 AU AEYE vlEA
gl AlgAe] FUHn . FAuASYRR
t §daEYo|ES EAdESGS] FPYAEE
it A AFHo|EZ} AU 4L e
24 sipd 83 PP sl HAEY
oJE7} F2A 7¥E BFEA s Roltt. 2
HER ZIYE A Fole FAEHBZA 9
A&E 37 A3t EagEge] & RYYE §
Alstedof gk anz olg Ry s
7] 98t o8 WM4E &, dAagdole A,
9HEY, dEAY /5, AdIdH NFRE F
oA g d¥e] dasiojol & ol EQE o
2 Yo b aEYo|E gl FAeUE
T gaigde] iEsa Uch old uig dgo
2 Ay JgE Ade g dagyel s
4448 Yol daFeclEd sl Ztzt &
AFEE UMY ol uistd AR o|E&
&Y o]Be] =Usd F3389 FE(De-
gree of interaction)& H7Itean A&
H 79 7ixagz g&ded E3 o] Q.

2. gdgUE HE

2.1 gdmae 29y

FAEdE A%S (28 1IAHYE FH R} Zol
FHFE F U} FARAME Holgk Ao
g FA2 2= EE7 Bo] AHEHE N
&g B e dAgHolE P8 U o
BAYog olg e AEAEE REHT 2=
2 P98 2 Fgsne g8, b3 3 o
FHEE LA AFE + Uk

FHeelEue Wy SHEE SHFde AR
He % HAz19(Concrete-Steel) AAFe]
A%l o8 et o] A¥e Ase (a¥

672

- Concrete slab i~ Concrete slab
i ; | -~ Stud bolt

L-~ Steel beam

[}
- Deck plate

(a) Composite slab (b) Composite beam

¥ 1. geeds ¥ g2 uin

Trapezoidai rib

P e Dowel behaviour L'Shﬂl’fd rib

‘ C B

N

Finite ductility,
Dowel fracture

Plastic. region

“— Cracking with reinforcement
= Cracking without reinforcement

Sun Slip Sun

O8 2. ¥ud dokAHE

2]8} ol HEPA srHAGYE-¢F WAz Y
g Atk 99 a8 ADIFAHL e &Y
A sIse Aoty PRoz u g vy
4L ot ey B.CEZHE IAEH
Su)7tA A3 FeE Hetn Yol &4A
T M EE AEA7)7] HAsA "y 2
2 EdB o8-8 HEAF7] A8 WA
A} Y Fo| wS FL317] HFH ok g}

Bt BoA olF FHAGH g Azke
Dowel Action, Aggregate Interlock, Shear
Frictione] sle},

2.2 gt gl FoiEEe] MT(Degree of
Shear Connection)

HZGeA PeedEds e F e &
HEXE ARG wl2ERAZ 3784 971 9
th, BA 8idAe § Fe SteelR®, &=z
E RB¥ 121 Shear Span Ls® Shear Con-
nector(A 459 2= F 7Fg 223kl 28
AR 2}

- Steel¥-¥2] Axial Strength :

Psteel = Asteel fy

jigrd gkt il s )



(a) No-Interaction (b) Full-Interaction (c) Partial-Interaction

a8 3. MEERe BT

- ZAYE REe] Axial Strength :
Peonc = Aconc * 0.85 « fe,
- Shear Connector®] $3AGZ% :
Pshear = Pa* N (FA B ALE-A])
(P4: Connector®] Dowel 2%, N : Shear
Spanl¢] Connector’A<*)
+ Shear Connector®] FHAGHAE :
Pshear = YEA ¥ AGAGAX ] 71AH A
43 (FAEHE ALEAD

2.3 M#xt@ol HF (Degree of Interaction)

AYH Slipe) &H3] gl& AF e.= ¢ (dd;
= 0)& Full-Interaction°]2} 3z F¥A] A
ol th Aol gle A8 No-Interaction©l
2} gt} ¢ Full-Interactiond No-Interaction
9l 3+ A E Partial Interaction®l&t ¥
. A e GHYEAAN Shear Con-
nector® A%, FAAgHyHME HIAFZHIE
P4 L 4BA 5 oy Ad AAAL B=
o 2|3 BASHARA L Psteel. Peonc, Pshears 3t
7t 23EUE | B3zt dojdt. FEzE9
AEE Shear Connector, JEA S Ao 9
& A= Nu FALAT FEP AAo] 9
o w37} dojdtt,

Interaction®] $1& o ¥¥=e (29 37
Zo] AANA Moment, 71-€7] k, Slip Strain
djd= EF 0otk 3y R FHdA

H 123 6% 200084 128

Moment, 71&7] k, Slip Strain® Hujo|t}
¥3 Full Interaction?l A9l Slip Strain&
0 o}c}. 228lx Partial Interaction | Full
Interaction® No Interaction ¥ A% =%
Bt Atolol] EAFCE.

2.4 gtdeelisel HuiH HIoMLY

S gfEAgS HAdEdFe] HZ(Degree of
Shear Connection) 7% ™% F83% oY
Full Shear Connection ¥ ® @33 38-0]
AEE Fdedne] guige] Aozt dd. 2
#1} Non-Shear Connection ¥ W Z3NES
dageeclErt Ztzt Eeldo] g oy
e ey Ase AT v e
Aol giel REFASHRZE Jehdrt.

Pocr  _ Lo 2.1)

7= Pawlpe  Poea

‘3:. Pconcre > Psteel

% Shear Connector’} 1€ @ 7 = 0 °oln
Pahear = 0 ©jth. weby §4 €iBe] Fxe
Steel #8#9 2= Mea©l €T}

EG Pshear ? (Pshear)ee B (7 > 1 )&
Be] Py Mp.E 433t §dedEe] A=
£ Peone BE Pateat®l 98 F5-8E. 234 W
REo AedEE oWy Hd ASFA}
A He HEle] HYEA HERZ 0( 7 (12
YERGA =9 o]& 1% FAd&eine] Y B
T MucE Panear®l A= & G2 I
(Degree of Shear Connection) 79l 2J8iA
#¥E F U

(234)dA Hed2dde] 771 120 € de
SAAGHYEANE M2 Hn HAd2WuolA
AT A=7t 1820 FE we FEAGH
3 Rt Hol FEAGHIEERUE M

673



Moment

M [T,

M M2
Mafeert

Ms}-
Mateer

n=0 M T N n=1
Degree of shear connetion (1)
L= .
.
P s (me)m e //
[ L __ I
% 4. g3 Bx

#g 7RG, a3Ez2 AedBAgN Ad2A
e HEFEY Pshears FoR (4 2.1)0A
7€ 7€ 4 An YR WHE HAE
Borg 5 s

3. &¥

3.1 AlHA A=

HaZH o EE o8¢ TSR Uy H
WY 59 F23 Fd%s detstr] fstd AgEA
Az AHgE ATt E Ao HIAEHES)
71E dHAFERAE AR 9348 Y "=
EYolEE AHEI o, AlgAe Hole Atk
28 449 A 3.9m(e2d9 3.6m)olx, 9
Age] A9 32m(e2d 3.0m)E Tt
£¥8 FAE 90mmE 9, ¢&5F E¥n
Ay spolojrl4d  46-100x 1002 wiZgdt
olwj sjolojmldlel HAXE ZHelx 150mm ©)d,
HE8EA 2.5~3cmz &}

HaZeelee EFazEe] FHENE A|HA
9] 3¢ WigzE eyt g}

674

O daEe B AT E, d44H)
@ 2ol EY %A (1.2mm, 1.6mm)
@ AGEAA vy WS /7

@ drAS K F(F, 100mm)

® daxw v(L/3, L/4, L/T)

B e H AEA UE

AEA Hol| WA

A
x| Ay | s | e | 3R p
mm mm
1 | TSMN-2 N L/4
2 | TSME-1 L/3
3 |momea] 900 |1z| , [L/a
4 |TSME-2A L/4
5 | TSME-3 L/7
6 | TLMN-2 N L/4
7 | TLME-1 L/3
8 | TLME-2 (2(9388) 1.6 ¥ L/4
9 |TLME-2A L/4
10 | TLME-3 L/7
11 | ISMN-2 N L/4
12 | ISMN-2 L/3
13 [ ISME-1B (gggg) 1.2 v L/4
14 | ISME-2B L/4
15 | ISME-3B L/7
16 | ILMN-2 N L/4
17 | ILME-2 L/3
18 | ILME-2B (3(2)88) 1.6 v L/4
19 { ILME-2B L/4
20 [ILME-3B i L/7

TSME ~1A : B2 &80 E ddyy
T:Trapezoid, [:Inverse triangle top flange

TSME -1A : Hi3E°|E 4 S:1.2mm, L:1.6mm
TSME -1A : Topping concrete 57 (90mm)
TSME -1A : 914 237 E:100mm, N:none
TSME -1A : 1:L/3, 2:L/4, 3:L/7
TSME -1A

A 3R BEA HE 27 (D10@200mm)

B B9 HgR ¥ (space:125mm)

Tk
A8
PO Y YR

i

0]

nfitd
9
WanWany

b‘rl 166" l11«‘1*'11’«3""‘1:1 jm"l’znn
L B SRR

0% 5. CHIEMOIE H AHAM

R xS =R



-~ Wire Mash 100x100

(a) Alcl2lZ dIaFH0lE Hamais AEA

Wire Mash 100x100

(b) AMZIY Hate| diaEH0E Hoymalz AHA

a3 6. Hawaee AHH g

3.2 Yy

Zt AgAE gl 23 s ey, g
100¢ 2YA-E2 Frameg A% Yo Fasid
F% 09 Hxz 5L An, sFd 23
2 Jhey AR 2o g MR ol gt FH3)
Aot 7R SR AP E S A3
o 3709l 100mm A& HWHAE dAstn, &F
ZAEY HAZYolE AleldlA] T d=
¥ e 3] Setd SR Zz 17449
50mm #AF AHAE A At

T3 AlGA G AE=E FF3 g
o HAZYlEY A -3 EdA e} dBHFE
Strain Gauge®& ¥#8tn, FHEANES] &9
o FY&e AXE 47] 98t Strain Gauge
g RAsigct. ofgel &djEe 4R EW
Shear Lag #8/%4& ol 34 Strain Gauge®
B, g4 FAAHJEE AP =48 F
712 ME 15cm7tFA o g A& 10 7H¥A #4
YAz wuokd-g vhefsty] f4A At

Aol WY x 2 exe= (29 7)o JepARL
t}.

H 123 6% 2000 128

R i )
N S ————SSSSmm—
;31,” | % |l i g‘

I 2! DGl DG3
t /4 ¢ !
Yt |
psq . 3000-3600 150
Dial Gauge
STR9

sTR7"" STRE V/fi
[ STRS §_STRG
STR4
I 1
| Woc et

STR1

Concrete / Steel Strain Gauge

T8 7. gAeNE HAHM S8F0| 2A9A
4. guads

ARl Yol AR AEA dFEd
AU & daFH ol Eg EILYE Alo|o &Y
WAol ol&) "AFEHolESY EAYES] FHER
o] dojutd A Wi dart AA el v
ny 9HA2e] glv 2E Al¥AE end-slipd
EAld 3 ES) "AgHlEY F3ER ¢
o] B, 1 o] Fole £ A EH 0
Ed ol o8 Mgse A2z JEgt 4
471y gge] dlaEHolE A GHE g
A d3 g oo A Aoy A
g A27F goigle] slipdl Agedt. = 9
A1yl Yuiz st FAuE o AgEA =
o glo] AthelE ek 24 sAEE 2
end-slipe] A<l T3] Fstrt.

27199 YRIET HQl TN 24
o), 5ol SUHgel we dEEYL vHY
HolA @R ) HAlele] Aol FF3ATh.
gy e HAEGCE Fidd o7 &HE
G ZadE AP s PMe 22
ZEY t&vI 2 vehged, dae 3L %
A8A| gkt

675



B 2 thdwaize) MY o

e ’3.‘3’ Mrnax M 6pm 8 Mmax 51]-34
AR 5 2% [t -mit-m| mm |mm| /M. [F3
TSMN-2 L/4]1.1112.44| 88| 0 |0.45]| B
TSME-1 1/3|1.1812.44/36.7| 0 [0.48] B
TSME-2 [1.2|L/4|1.20{2.44/35.5{2.4/0.49| B
TSME-2A 1/4|2.4112.44/51.6]0.9(0.98| B
TSME-3 L/7[1.27{2.44(45.2|1.9]/0.52| B
TLMN-2 1./4|1.4713.15/50.5|4.710.46| B
TLME-1 L/3 3.15 A
TLME-2 [1.6|L/4/2.0213.15/63.3|5.4/0.64| B
TLME-2A 1/413.7513.15{58.4{1.1}11.19] B
TLME-3 L/7/1.73]3.15132.6(3.1/0.55| B
ISMN-2 1/414.78{4.03161.9{1.7{1.18] C
ISME-2 1./415.5614.03]175.4{0.8/1.38] 8
ISME-1B |1.2|L/316.53]4.03]66.3]0.3{1.62] S
ISME-2B 1/416.06{4.03]50.8{0.3]1.50] C
ISME-3B L/716.64[4.03|47.611.0(1.64| S
ILMN-2 L/4]7.56(5.05|42.810.6[/1.50| S
ILME-2 L/4]7.77(5.05|52.4]0.4[1.54| 8§
ILME-1B |1.6|1/3|7.64[5.05|46.5]0.2]1.52| S
ILME-2B L/4|7.88]5.05(49.8]0.1|1.56| 8
ILME-3B L/7]6.92[5.05|141.2|3.5|1.37| S

M, : o|& ZARMNE(ASCE), Mmax: 4% o 2HE
s HoiEEA £9F, P, @ 27|&e¥ 3F
Som * AUEFA FUF Y. B A FAHH
§ : Adz=dlleMe] SazlEe] Fewd

C : 71 AN 9] Topping B2 E 03

5. 1@

5.1 gHdd|a#EaolEe] #4429

5.1.1 Aljel¥ 33 Hasge

AElE ¥4 dagdele AdAe] §43
Aol et FHH A3 % Y E=E Eo}
B7] fgt] slaEgeE 9 EAAE B
S F3d HYEE Frhaeh. rluyg ¥R
<ol sle AEAE AYstn wiFEol (249
10)3% 22 AFE Y. (249 10]& &
F9AE dagyolE 9 &8 U9 AY:
Fgeltt. 28x (29 11)L (29 10)9 &
Stage'® ¥4AT 2L EAIG Zo|r}. ol
e 49 oa3 2o

676

8
E 7| (THK:1.2t, CON'C THK:90mm, L/4)
F et e TSME=2A
X g | oaa TSME=2

TSMN-2

4

3 b

2 et

1 PR

=]
(=]

20 40 60 80 100 120 140
DISPLACEMENT(mm)

8 8. RHE-HHFM(WRYTA{2| 7ol oit
Y - Alct2lE #ab

8
’E 7 | (Concrete THK:90mm,SHEAR SPAN L/4)
= &
H .t ey
s . o + ‘.71‘4*"%;‘\, ——
ol - P T e
3 ./ + + ISME—2B(1.21)
2
1

L e ISME-2(1.2t)
I ISMN=2(1.2t)

20 40 60 80 100 120 140
DISPLACEMENT(mm)

o
=)

OB 9. RUE-HAFRN(WCIELF AL FRol Cit
AY - AUY YL

(2¥ 10, 119 (STAGE 1J]

Hlwd 22 &FAudA F Ao AT
€ Jvehlz glod Hixe &5 wel 938
A W, ole 4d 3 EY HAEYolE
Atole] 23t RAYH] oF ez At
EE €9 JeEuA gdth(RHE 73 0 0
~ 0.65t m)

(29 10, 11¢] (STAGE 2)]

G a2 ES HIAFHCIE Aol B3y
FEHo] 2AUEAN dEAY T JAY ADA
¥ AA7 283 WYE A REA @A
A= A4 BojAa A, FRE 2AHES
dagdeolert 22U F FAd FHF
EAsHAA 4z g Agste ¥HE Uiz
At
(RHE F3H& : 065t -m ~ Hh)

MRYTEUN =N



S
@

STAGE 3

Mmax (t m)
»
S

[

STAGE 2

’ e STR-1
0.5 ? ~=-2TsTR2
STAGE 1 ; 44— STR-3
0
-800 -600 -400 -200 0 200 400 600 800 1000
Strain(p)
(AU 2FAOE 8% strain gauge

-
€

= STAGE 3
% —

N

: S1R-4

0.5 === STR-§
STAGE | 4+~ STR-6

o .
-600 -500 -400 -300 -200 -100 0 100 200 300 400
Strain(p)
(b dmdE &Y strain gauge

STAGE 2

38 10. & Staged HEE 2= (TLME-2)

(2d 10, 119 (STAGE 3))

HAE & 3Fo| ZAg3tuA 2AYES} WAF
golEZt #3] E2FHA HaEHo|ES] X
EJA7 FE2€ doddM sl o
(ZAE 3t AR o] F)

5.1.2 944248 34 dagygs

A7ty Yo vaTHolE AP YUY
Azlo] tidle] WYL e FYP2o w3 9
FeA=E (29 12.13)3 @),

(29 12, 139 (STAGE 1))

AH44Y A daME Fe FdEeA
FAEZL 38H 3 ol A2 AFdn
UG (RHE #L 0 ~ 215t - m)

(¥ 12, 139 (STAGE 2]
dd ZAYES U IFHE Aol oA

123 6% 20004 128

R o -3
i <Stage 1>
(. { P -—HLA—A — BHEBH HE
iy \  (saw wa)
) L b \
|
R [+ ] 14
- %’ . <suse2>
S OmBEEN NS
B (ROIWE HE
o= WaAAH)
£
<Stage 3>
Yoy —
N wazss s
A (e @K BR)
et
N

38 11, & Stegedl tHEHE LW (TLME-2)

3ol 24AEHWEAM ABAY Fe 7AH AdA
B ARt ol M) sl FE3 UiY
< L& U =F F4 P20 FaE
el EAetda tlAEHolEZ} BT ALY S
T3 Qlvk o)A & AlE By Qe dagdele
& A F ALY AT} ofS- S5
Aoz et glen o wE g Frh} A
53 U Jehd,

(RHE F24& 2,15t - m ~ HUH)

(29 12, 139 (STAGE 3))

Y 2 85l HE3AM PPFHEol 27
E27ta ey P = v FEEY dx
€ HagdlES Qg2 Holge] 23
Aok, | AL Aol At A¥ste AG
(HolzdE U)ol HagdelEe] AFHE B
o & Afolng fAFEATE el A
2 E T A% (HANY o]F)

677



Mmax (t m)

STAGE 2

STR-1
. STR-2
- STR-3
STAGE 1

[ O A )

Lo} 1000 2000 3000 4000 35000 6000
Strain(p)

(R)HIWMUOE ST strain gauge

prmm——

ax(tm)

|

!

STAG
STR-4
STR-S

—4+— STR-6
STAGE |

Mm

P I R

-2000 1000 [} 1000 2000 3000
Strain(p)
bygdaadls &M strain gauge

3% 12. 4 Stage HEE 2=(LME-2)

5.2 MetEe Hx(n) 2F

Fdeuo el Wy HA Ad2dle 4
ol g AVPEg FEw 71N (4] 5.21& A}
43l FAAE (7)€ 7% a8ln FEA
FHPEME Mpc& F3He Aol £A4°l. 18
U & AYeAe Al 2 Ay a2 EY
olE9 FHATE HII87] HEA Mpse A
Ao o Hd REHE Mnad AHSTOEH
HH o2 HAFYE HFE gl §43
EE grlete Aoz vt o o wime HA
£ 93l DAZTHA Mpsed AHFHQA Miinear
2 A FL-gct.

oA AIRE 27141 e HAEHO|E Aol o
o] 3o HYo T LB ADEY
9] H=(Degree of Shear Connection) 7 &
o3 2 Ao ot FIALE

678

<Stage 1>
- T P e N [AHPY HE
b \\mem w)

-._-A._B\_ <Stage 2>
BN HE
(BEM AoIHEY

sEHHA)

T LA N <Sugd
MI \ 2HTBY S
(UIAWYOIE

= \ 20

38 13. 2 Stagedl HHHNE LYHILME-2)

|

T

My = A f, (d—nf2) (5.1)
n = A.f/(0.87.5b

71, d @ €RE FEE|
(EHEFA - H2EHIES =4)
n ! AHEAUE FHEF o

g = e M Mo (5,
(Pshear)fsc Mf:sc Msteel

Mpe @ SHAHEA o] ERZWE(ASCES] Mt %)
Mpsc © FEAGHAEANE

(7€ 7387 A8 Mpsc—™ Mmax® HA)
Ml © HAEH | ES] HEAE

ge] Eob Zo] A BEHY vAEolE

AS AGAEe] A =(Degree of Shear Con-
nection) 79 & AR gl ASE %

sRT =Ry



B 3. ci3@aole Yol oift Botade 35

agan | AEFA | Pee | M | e | M| ) SRR
(1) (2) 7

TSMN-2 2.47 1.11 0.351 2.44 0.76 2.09 0.36

TSME-2 1.2 2.67 1.20 0.351 2.44 0.85 2.09 0.41

TSME-2A 5.35 2.41 0.351 2.44 2.06 2.09 0.99 HAZRT

TLME-2 3.27 1.47 0.666 3.15 0.81 2.45 0.33

TLME-2 1.6 4.49 2.02 0.666 3.15 1.35 2.45 0.55

TLME-2A 8.33 3.75 0.666 3.15 3.08 2.45 1.25 ASR7}

ISMN-2 12.77 4,78 0.757 4.03 4.02 3.27 1.23

ISME-2 1.2 14.85 5.56 0.757 4.03 4.80 3.27 1.46

ISME-2B 16.18 6.06 0.757 4,03 5.30 3.27 1.62

ILMN-2 20.17 7.56 1.537 5.05 6.02 3.51 1.71

ILME-2 1.6 20.73 7.77 1.537 5.05 5.23 3.51 1.49

ILME-2B 21.02 7.88 1.537 5.05 6.34 3.51 1.8

0.33~0.36, dRAo] e AFdde F 041~
0.553 =2 HaZyolEY £3E YHFE
7t ¢ gA Jehda ok

gide) G AaEHolES AGRIPTo] HAHE
Ae ANEAE 727 F 0.99, 1.258 Jept of
Az FEH4=7t 8 2oz Jeplian Sid.
G421y " ageolE A gAd e BE A
77F 18t 24 Jeht Ad3 e =2 §4
FAZE H71E | iS5 AoE Yehso,

ol iy 8L IPoE HHIE (2¥
14)8} Zt), o4z} o] P& HEH

Momgnt
=il B -
M e
= 033 04l =
n=0 036 055 e
HRHNR APAR oA B
Degree of shear connecion (17)

T8 14, ciS#H0IE WY 9t BE

H 123 6% 2000 12%

el =S Yrigo M AU aSYolee] &
Nseg Hrlsled due AR AL 4 g
i gdEd

5.8 &

71& dAgE | EE o] &% 13 Aol §A
B o€ B% WHAdZos O & HES
:hii=3
1) 8 Ade AHEE AT 2Y4L $su

2 ALgsl7ldle e1dEiA ¥t
(7=0.3~0.55)

2) AEBY A AeRFaE A §4
B2 AME 7bestAl vebs
(7=0.99~1.25)

3) AdAY Afde +5E FH5EHE EF
st (7 =1.2~1.8)

4) QA7IY Aol Y4 BolP(dR AT
8ol 7Isle Wgo] I HriE Ao
wagc,

5) Fd&dne FHAUEE Hrste WUyos
$H4AEE Jede 78 AMEEozM H3
3 B71 € F e Ao Yehgr.

679



—

KRS E "MbEsatE 2 MR 1983
BENREEE "EREER, 1995

ARG "LHEOBBERETR - RBR

1985.

4.

Deric, J. Oehlers. and Mark A. Brad-
ford. “Composite Steel and Concrete
Structural Members”, PERGAMON, 1995

(H+Yxt: 2000 88 218h

BrRLT BN =8





