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Criterion for failure judgement of reinforced masonry shear wall failed in shear
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Abstract; Test data of reinforced masonry shear walls failed in shear with thickness of 290 mm under cyclic load were
employed to establish a criterion for judging the failure loads of reinforced masonry shear walls based on stress state. The
relationship between the structural stress state and external load was deduced, and the concept of bearing capacity
envelop was introduced based on the failure mechanics of the wall at different stages. By combining the stress state-load
relationship with the bearing capacity envelop, a stress state-based criterion was established to judge the crack, failure
and ultimate loads of shear walls, which was validated through the comparison between the calculated results and the test
results. The proposed criterion provides a new way for structural analysis and extents the application of test data.
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Tab.1 Test parameters

BRI K K- e [ i
i MPa HL A i/ % i/ %
I 1.5 2 ¢ 8@200 0.173 0.38
12 2.0 2 ¢ 8@200 0.173 0.38
1B 1.5 2 ¢ 10@400 0.135 0.38
4 2.0 2 ¢ 10@400 0.135 0.38
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Fig.1 Geomeltry dimension and details of reinforcement
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Fig.4 Stress state curve of Wall J1
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Fig.5 Stress state curve of Wall J2

7 BEHE J4A MR IR &
Fig.7 Stress state curve of Wall J4

3 B R R R EN

152 Y J7 5% 0 52 7 RSB A0 ar 09 28 Ak LR
S, e L A BY 7 358 1 T AT 3 3y 4 B A B e
. By TR, BRI IR EE 2 PR 5Y
TIEBT Y] R ROR: LASR AR 177 A B 2R 4% Ry 1 b 1
(), BV B0 FE R S A B R A PR
R W0 5 3 A e K P 57 0 A R DDA OC. AR S
HRIEF AN 32 7 B B B R AL B, 48 i 2 152 )
IRASHTFRE RSB RE I A L &, — H 5y
15552 AR A SR AR N A 02 23 L D) 5
T35S AR BN BR AR T . iR i N o By
B, BTS2 PRSI BT 5 R/ 4 S

C.

= F (6)
K. C, A8y S 2R E R J1E, 9 N [ N];
SR B IR TR, B — A To R P 2
i F R AN, A [N sk S Jo i 49 R4

FE BT T R A PR AR R RE 1282k S, 1S, -

S

C ai

Sfai] = k;-vl ’ (7 )
Cu

S0= (8)

A Cray (€, TR T JTHE I R B0 L BR AR B RE T {HL.



55 8 1

B F 85 024 e BRI PR R 2 B T (R T
AL LR A A ZIKI?FETEWJJ%TKEJME&EME%
BLER, 45 AR B 7R 3R A

é%ﬁiﬁuiﬂﬁhfﬁ%ﬁtﬂT{wé%iﬂ’\ﬁfﬂﬁﬁfﬁ
i, B 8 R, B

o -ox =/, (9)
Ko, b e ) 3£ BT SRS = A BN 7, oy
B BRI R of, B s R R .
H I B G 1 5 — 4R 2 el o s B S R
JEETS A G , T
M 6FH
g, = W = VB
b ABRIRIERE B SRR SERE , H K1 i1
HA BB IR K EE AL I, oy R AR 1) 0 72 A2 1)
P/ R 7. 4 3 (10) 5 A (9) AT 455 5 1 555 54
R IME AR

(10)

B sz(ﬁ +oy)
C, = —en (11)
S0y SRR, BTy b 8 g A

RIA AT BT iR B ] oy 255 1 s ) Fs 17 % 8 A4 e B
94 J3E B S
G, = fim + 00 (12)
Ko, HHFYIN T, oy RREIE RN, o Ry B[] I
VPRSI R YA S Nt 0N L LS
SR T, B RBORBE R
Cop =0 A = (fvg,m + aoy) bhy, (13)
T hy BRI A R
IR B AR AR RE A RN, 355 44 rh KP4 75 Jee i
BRI E )
C, = Cpy +fuAy- (14)
s £, R AKCOE AN B TR s B B HE L, AL, R AKF
B 13 ) i A
HRIERIR S B TE | TR RS B )
PRAGHCRLR L £, FNHTHY 98 B2 53551

f, =0.056 ./f.., (15)
From = 0.20%. (16)

XS i
PURSRE.

K JU ARG 1) far 28 B T 2R 2P S (A A
(6) , FE A (1) IR BRI 2OREEE T C.,
L (5) T s T 2852 IR S.. TLM)%;E
TR ZA b =4.25. [FIREBPRE J1 78 1E G 16 4 24
FTR BB 385 52 30 8P R A K (5 ) (7)) 4
#R(13)AH «=0.2.

Li LA Y I T 2 PRSI T 2 R
FRAR B2 2l

WOIR AT 5 BE B, A RE IR Y

SO R, 55 - ST UTRER A O SR Y 3 85 ORI s v - 159 -
¢ _Cu W4y
o kF 6kHF ’
S :% _ (fvg,m"'o~2a'x)bho (17)
fail kF kF ’
s €, (figw + aoy)bh, +kaleSh

CkF kF
52 PR MZ ((S5) ) H(1T) B A3 B 95k
Ao 28 RV B 3 35 B 58 R A8 M BR Ay 28K

Nt — AP BIE b AR o U 4 AR 1, 5 ) R
J1~ JARZFPIRES - O AR Szt DL 8 ~ 11.
—I—)L}J%j\_ﬁ']g?kfméjc

1471 \ v\

121 B

1.0r
~ \\v\
0.8F v
\k v

A
0.6+ e, Yy
\ k&L“‘m
04}
0.2} \‘\o ./
\‘\.\.1< =
= S g i mm a2
0 100 200 300 400
T /kN
E8 BHE I SARSHESa%Ki%

Fig.8 Stress state curve and capacity envelops of Wall J1
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Fig.9 Stress state curve and capacity envelops of Wall J2
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Fig. 10 Stress state curve and capacity envelops of Wall J3
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Fig. 11  Stress state curve and capacity envelops of Wall J4
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Tab.2 Comparison between calculated and test results

i ‘ TFagr e/ kN KA AT kN e FR A 2/ kN
s o - - WX/ % : WE/ T T ; 1R/ %
MR LR MR LR RRLER I
1E 244 382 406
Il i 237 240 367 375 o 390 0.4
1E 241 403 430
2 1 242 260 77 351 380 0.8 188 395 3.4
1= 246 386 426
B 1 242 260 6-6 363 380 1.5 il 390 7.3
1E 243 353 388
" 1 243 240 12 366 375 4.3 i 385 3.8
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