[tAR¥4HTE F£3605./V-3 1985 F 8 A]

139

Nt AK N 2523 83y 7)) — MERICEET %
B E — FOHEE £ 5 IR N0 Es

A SEMI-ANALYTICAL METHOD TO PREDICT THE FAILURE MODE AND THE ULTIMATE
STRENGTH OF A REINFORCED CONCRETE PANEL SUBJECTED TO IN-PLANE STRESSES

w1 10 ah B> - Ky S PTRR - [ ) R gE
By Hiromichi YOSHIKA WA, Hidetaka UMEHARA and Tada-aki TANABE

Analytical approaches as well as experimental studies on the mechanical behavior of

reinforced concrete panel-elements where in-plane stresses are dominant, have been

carried out intensively so far. In the paper, major theories on the in-plane shear load

capacity of a regularly reinforced concrete panel are comprehensively compared. Then,

the predictability of these theories is studied, comparing them with experimental results

of some 7() specimens in terms of dimensionless descriptions.

Finally, a semi-analytical method to estimate the ultimate shear strength and failure

modes of an orthogonally reinforced concrete panel is proposed, based on modified limit

analysis methods for both the steel-yielding type and the concrete-crushing type. It is

expected that the authors' proposed method can provide simple yet accurate formulae

for pracucal design use.

1. £2p0 2

BXs 50RO EESRF 22— (LIF2
N RC & L&) HEYoOsE - #&CH-¢, mH
NS TERCEHM, ¥2hsTFEHICHMELEL D
RC TR ICBAT 4388my, MFERNIINICHE WD &
ATt otz DAEIBVTE, I 7)) — FMUSHA
WOEN A IBICEN T ARNICEY 5 KM ERSHE <
FThn™, BKEMHCHETEERELLVI>PARE
ANT & f00,

LU, BAEOKBRTE, M- B ot
D OHUER WS, JRES FERAERE O, $RTO
WEE - F2asLcOisVnEE, FORBY, SR
&, BRITLLIREREr IR THIZE W
W, F2T, BE O, SR EH--IC IR - G
U1zt S 0—mod 5KBRNIHEXEZE6I L%
Rt

4, MAEANNZ% T 5 RCTHOKBNIE
FICET ABMAEOFEHER A L, ZhanEel

*ESE (BRI BB

(T332 LiFFARKYP 4-17-23)
** F48 PhD gHBELERNZEREE LTY¥Y8LKRL

¥R
s EAR T SHBAYEE THEEEATEH

T HGREEE I B o B T8 4 (equilibrium condition)
CEVEHLEAZEERL, FEHERDEVIRIET
HZav ) — b DIEHT R) v 7 AOERITERT 5 C
EHERU. RIS, BrAET - NiZonT, RETE
HEBEITREEI N 70 FIHC R IEERFE R & A g

L, ZhoHO@EEIC >N TERLUL.

BAREI I, BRI R T A T EM o R A S
LU, ENF-sBELOMSEBELC, BRNNESY
% RCFROM NI & BEEE— FOHER % HRmM
ICEW L F, FRIERLDEREE S NZR 30 6
DEBIER IR L, HEOICLIBEHEOMEAN%
RU .

2. EEHEROLE - FHM

BBICEL2ZTORENRE L&D 12 RCEH DI
Wiz bo CEs LD LY, s {0ER
F R TFEESEELT S, L L, ThE&EH
B (BRRE) ORMBICBELEE, MBI FREHER
Mg b0 &g, BEMFEY (limit analysis) 2 &
@RI NS bl g. ABETE, J0k&
H @S SENNOEEMRR AR L, £OHE -
2 [k WA

BEACACHME, T 7 — bBROTERRT 3 HEDIST



140
Table1 Stress Matrices for Materials and Applied Forces.
stress matrices
mode Mohr's circl e
rele ar:nlgéais;:gt%rr; in transformed coordinate system
¥ T
o . 0
. -] WO HRSND (R~ Ru)sing-cosd|
renforcement 5ot g0 | ) P
Tox R™R, o R
[ 7 B
cracked % 7o _. P T‘W | qmwsin26- asme ccos2 e+t o
concrete e lo:]= | £ Lncos20 5 msina nsin2o—icos's
g0 e 7e — o)
6¢ (s.=0)
L3
H a s (@~ )sindcosd
3 I s e — gl smscoss asintd+ocasan
internal  [6v x
applied
forces
Ty

REE, BOBOOFAEREICT Table1 © &5 125 H

TRy s AELTEDED (BB HIAAE X, Y

u&m,:huﬁbfwmﬁﬁwimhﬁﬁ%a,aw
NEMTRE B ET D).

Ry, Ry2WEHHOEMIENEZEDL, Ri=Di0s, Ry
=PyOgy CEFTSIND (JTT, pgy DydBDBD, X
&Y HRIDE, 0w, 0y 13E DERIILTT ERT).
a7 )= bDIEHETDD B o OO NEMATTH
DIEHN, o (£f) BOUDNFROIEN, el d0UbH
NABHTOLANL A Z DT (Table1 ).

o, RBRCBEOTE, RELCEET - FICi-
TINHDEILNERES S, to& 2, BBBRICD
WTIER=pf, HHVIET V7 )— NEEBEOES
oc=fe LB LWV, T IT £ 3B ORRIRE, f
BEREERAE» 2B oNE 3 v 7 ) — OB TERE
N
By 7 ) - NEROTERME, (TR RS
FeRbEINEXRNTE-THEAHSN S,
[Us}e+[0c]e:[F]s ....................................... ( 1)
LT, BEE,HAE O SEEERLEEEO
v by 7 A%, BERTRINS.

lole=[ T} o T] [T]:[ _C;),Sn(fg CS:S‘Z}

cow, [ JERFEESR, [ 1 WL oBESc
EbahtzEh~ ) vy 27 2%R0L, Zho% Table ]
WKERL .

HNEANIR D 2% &E U ESROBH L, Lol
FREO, BHEPOBRICKD S LW TE L. 11&x
i, Nielsen ®BE, BFHM (X-Y @A) % HmEk
BELT, mAEAWLAS,

[Gslomot[Gclon g =[Falgog =++rrreerreeerseerenrennns (3)
Nielsen® (s RC if#4ZB 4 5 WM
DIEHT, Y 7)) — b EOTONIFIADBEERE S
ERELTWVD, LEN-T, 6.=0, zc=0&72 9,
A (3) RO ILEEEES

(plastic theory)

211 - Mgl -

Ry 0 —oesin’s —%acsinZﬂ
0 Ry *%ocsin%’ —0.COS'R
Ox Txy
= S I N 4
Lﬂ %} (4)

AT 55 BREEIR T B & 9 HBHEE— F T, R.=p:
Soo Ry=0ufy & LTHRRD &5 LHFE AR 258 5.
Tov=v(Defu— o Dufu— ) (o< fo) oo (5)

MU &5, —HmE (Y AR o&H0BAL, a2

7)) — FHEEEED £ 55E, Re=0xfy Ry=Dufn
oe=fc EEZT, L (4) FoxA»Hons

ey = (Dufy= ol fe= DSy oo (6)
IH, THRRAD LD SERAEE L0, SEHRICHE
SxnsOBREARRES 55

BEERERER D E— Ficx L b, LidoRMETS
&, RIEMNIZ S DDA EEL ZEnTa b, 351,
IS BFERIEHBICH T 5 1 EOW U R &N
(failure criterion) %#JERKL, <t # Fig.1 128U 7.
M, S<RBOAETCEETAH I ENHEES -
r2ANEF, AP O 420 E & ¢ Baumman” O #5E %
LPFECL . 20 & D mEHRO L, von-Mises % Druc-
ker-Prager Blis & O & -1 5 B 1K} (B2, &F2 &)
KHOW ST E BB (vield function) 7%, RC
MO &S SEEMBHC L EH LIBS L 2RBT 56
DTH 5.

HE L, J0EH», Marti”, BaZant and Tsubaki®,
Collins® L:J: TEMMES M EGRRNIc>0nTh, K
(1) 2@EALC, FROBHEZIT-72. ZORR, #
in plane stress Mohr’s stress circle |in shear stress + nu.rmal stress|
(oo~7 relation) (o—7 relation)
q, PR
3 Tjte 35 I
T P L) z R
A [ SN
Nielsen [2]] \\ \ 1‘> g 5 ‘;C‘uﬁ/
oD ~ It vl |2viv
®\\@ N B fc = 15
Lo
T ¥ T
# % E=
5 - 3
One, ij P 3
T[aga]ka f fi A /c ¥ 0 -05 —({1+y)
~ |fe j
S (R M DoTos,
Zarliasy
o T ]
Tjé . * 5 z/fc
o -1 /X o | osh -
Rtk
O AL AN i
modifies AN ~ e fe
AN L -y 2y
‘ﬁto.sl 1+¢J

Fig.1 Failure Criteria of a Reinforced Concrete Panel with

Orthogonal and Isotropic Reinforcement.
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