http://gks.cqu.edu.cn

%34 K% 5 r REHRL ;R HE A Vol. 34 No. 5
2012 4% 10 A Journal of Civil, Archltectural &. Environmental Engineering Oct. 2012

doi:10.3969/j. issn. 1674-4764. 2012. 05. 001

TR RE 12 2% o0 i) HJe ) 44 DL g DL 0F it 15

D/r%—w-lz 7}’("4%"9\3’5("%7];]‘- éﬂﬂiﬁz
LFERE AT EZ, LT 100084;2. A KRE LRI EFR. Wd HE 411201;
. HEmRFY ERIRFR. K 410082)

W OE AT IATCE S R E R T AL ) (GB 50011 — 2010) Fo( B4k 45 #3% #F #7E ) (GB 50003 —
200D A FRELZCHEMEKRFERT R RERMALEAEG R A, BT ERIRREHEG
At A6 FTRCHSS FRELIMEMKLEG T EXBRLER . RAETAATEHERG T EL S
ATRELZCHEMARRERTRETFHMEHEANX.FEFE LA TR ERIEGRE AR
BIRFE R IR RTAA X . B IATHE AR 3248 69 40 0F 40 9 5% L ROH A A X R AU & T I
ARG ARG — ARG ERT FTELSEATRELZ CAIRMAETE T ERME3 X
BTG AN BTN P RE LM MARRER TR RERAG RO o R4 A, 7
iR T & BB e B AR 4 MR

KGR T EEASMRARBEITOMBEBIK R ERT RE; THRERIFRHBE
hESES.TU39S Xk EE:A XEHS:1674-4764(2012)05-0001-05
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Abstract: According to some problems existed in current Chinese codes for design of seismic shear strength

of concrete hollow block masonry, the curve of shear strength of concrete hollow block masonry under

shear-compression loading, including descent segment, was presented by theory of failure region and test

results of 58 concrete block masonry walls under shear-compression loading. And the design seismic shear

strength formula of concrete hollow block masonry, which has reliability guarantee, was deduced.

Compared with current Chinese codes, the design seismic shear strength formula of concrete hollow block

masonry not only can perfectly simulate the shear-friction, shear-compression and diagonal compression

failure modes, but also avoid unreasonable and unsafe calculation of seismic shear strength of concrete

hollow block masonry, which can be applied to design of tall reinforced concrete masonry structures.

Key words: shear-compression loading; concrete hollow block masonry; seismic shear strength; descent

segment; failure mode

B 8 ) FE R ) oy (36N R BE A OB SRR A 1 R T 20 R 43 B
PRI BT UV AR O B0y B9 E VB9 FE MREE 3 6 BRIy A R R BRI 2 iR, B

KR EH:2012-01-08
BT W BRI O 4 F C10B035) s[5 b i 0 6 26 0 03 WL 16 0 41 B A
EERN: BHRA974) . F B+ E. EENF MR G4 0F5 . (E-maiD) Lwrxm(@126. com,



http://gks.cqu.edu.cn

2 P RAEHRERKRE IR

% 34 %

S o AT D AR 285 A B TR ) CTRT R ) 4 R
) ACESHURR BT R AR A2 B IED X iR
BB 23 O WD R RIS 1) 1 0 RN BT AR BT 09 58 B SR T4
AN RS 00 % 6 B8 2 30, W AR 57 i
EARGE— T HLAE AT S B A IR A5 R X i e
S5 E i AR 22O . HARRBAE LT JLAS T T -

751
5.0t E

[}

[-™

= ~

S

L B

25 S\éx

I I ! la'a¥ 1 N~y
0 2.5 5.00 7.5 10.0 125 15.0

ay/MPa
TE: - AR = A

B 1 R BIRE R 5 E A8 KR 00 i &

T

g

FUERA  DUIERR PR

FIER I EE ROV OUEEE  PREHE

B2 WRpEEXERD

DIEANE 1.2 iR B— i R AR BE A X AUE
FH ot B 14 BY EE IR 16 F 5 B IR A AR
SR HA B T R B R IR A R s B E
i F AL,

2 3 R R BATHUE LB 2001 JREL
O TE TR BE 1 25 O WY B R A4 1) Be 72 Bt BY 5 B 155 b F
T TR B 60/ £, KT 16 B 3K BEBUE A A
HA&FRBL 55 PR W B ANAT AN BET E H 258K 1
15 J2 TC i AR S5 R T R

3) L MU0, M7.5 #y 52 45 ¥ 3@ 1% i) 4k
MU10 . Mb7. 5 475 $E 1 ) B i) 14 A 451 CHRLK A fof 4%
SRR ve = 1.2 E 3 From i F B N5 5
A XT 45 22+ iz P AL A U 1 e 45 3K 3 e 1) 4%, G
790 5 5 R i 4 O S TP b 5y i A il
() 5 1T XoF 52 36 5040 A 6T 858 /0 (A TR 4 0 ) e gl 4
FLH 05y ot B2 il 2k O 3 1K T 0 AR T 5Y 9 B il £k
@ o TS RN T 3K 1 208 0 4R 5 4 A 4 B9 5 B O
R R B AN RV R (B R

L5 LR AT PR B R AR B e 4 T
TRVRLEE 2 0 1) R i) 1R 1) BT R BT B R B R AN 4
T o 177 L] R (B A BT AE . BE T LA b R L 2R IR

0.351

0.30f

0.25
« 0.201
Y

= ;
0155

0100 )3 it

0.051

0.8f

0o 05 i 15 )
,/MPa

3 BTG AERREREPRIENRERERLR

SCHT BT RES R ] A v [ A
XY T R G IR I T & B R A
EL¥JC 1 92 BN BT B LB 1 AN AR = SR MR L 5 1 42
TR AL

NI A SR T 2008 AR T AR B s i R
X I BRIRIA N, B R 7E 2 50 0 44 5 I i 56 o
B JEE 55 59 e BRI B8 5 e 45 AR T A R B[] L B L N 0
He IR =26 39 1 &2 45 IR 23 O B B - 5 TR R IX
B TR s BB IR DXl i 5 | A AL R B A 5 R R
F18 ) % #1355 2l 03 B B S RE R A K

0<La<1.0;5 i = fu VY + Ayx — Bya*

QD)

Hh AB Ka T4l 45 R wf e . e [11]
R AR T IR BE s O B B EINAR B B R AT
SR A HZ AR AB Ja S-S50 E X
Ao A i 0 0 5 5 B 0 SRy Al A7 B ARG X R
i 2R W E P im0 15 075 31, B = 150 SR

PRI & AR SORE 6 1 0 0 BT s iR IX B8 5 A
SRR B R rh [ 58 B TR BE - 1 e 1A 8% 1) B
BRI AE QR UE AT HE B A BE AL 1L G2 il R4
B ENX (DR 3 NS HG R T 3T E R &1
PR TR 56 A e ) (A e s 0 B o BE BT 4 i 2k
e T BUAT WA AT RE LS AF RS S BRI
LA
1 HEERERATRER L= OB

EHRNEES hE

DA B e IR DX B f A 24 50 (D BT R e
A48 4 T P A DL A A B T e IR At 2. O ae L AR
AR 1A 1 £ A SC B R AE L TR A (D g 2

Dx =0,y = Y :

Vmax — )’2 + A)’b - B,}/ba (2)
Dx=0b,y =0,
A =ab*'B 3



http://gks.cqu.edu.cn

% 5 4

SEE,E . RBRIEZOMBEMKRIERTRE 3

Nx=1,y=0_;
y+A—B=0 4

HR A BT 1 58 RNl i B b A [l 4 R
R I N1 1= 5 = W O R o e e Y 1) B2 8 1 R N AR T
SEIRD AN 4 TR [ IS 2% 5 SCHR B 5T AR
X BY R AR F R TR BE A 253 0 ) He ) 44 Bt 59 5 B il
LIRS HE N -

1) 2RI B AR BR (B Y HIIUE

WE S RS TRIRREN 2 =6,/ fuy =
S/ fon WTREBRE - 225 500 B B A 4% 149 B 1 AH € il 26 1
M OESCHR PR AR BR b B A AN AH TR - EE DG AR
KEFIETT A2 (1999 4F) X F 38 K 1 1% 3l ) 5Y
DI 5 [m] 5 iy 2k 0 20 B Ry 0. 5025 3 /oK A X A
FREHZ (2000 4F) X F MR 25 #4955 — B 0. 6755
6 IR B T L BT R A G il 2 04 (i A bR R
0.60, ZiG LA FHUE, 3 2% 18 3 g Jy 12 56 1) B A
XA A SCEUIRCH 0. 55,

T T M 2R (AR Yo+ DA AR SC 19 ]
6 0] U 25 J 1 5 M 0. 20,

DBy = fom/[n BIRIE

FERF IR EE E ARG 5y 95 b, v HI A
) FEAE BRI 728 S P o AR SO IR G 25 SR S A T

a) H1 3CL19 ] 3 36 54l 4 A1 1 00 GRE DL 1B 4) ]
S U KR AT e R R A bR AT O LB 8L B
Oy from = 8

DX TF IR RN 2=0,/ f 3= fen/ [ WITR
B 23 0 ) B ) AR 1) B A DG il 2T . G 0 (AR
AR b = 0. 55, N 5 [&] 4 W E RURE G I 5 28 A s 46 35
JEATHER : v= o/ fu=0/8=0.07,

W 1 2 W (R A5 A8 7 (0. 55,0, 20) & v = 0. 07 f&
A(2) ~ (D) K, AR : a=2.81,A=1.40,B=
147, fRA (D) BRI 15 2089 /£ 52 & 16 F IR 8 +
25 U ) SR AR 1 0 2 0 B 5 T (B X
foem=

St 140 frmOym— L AT fromOym Gy L)
5

K E S SCL19] AT B v = from/ S =

0.07 FRAK ) B

f‘vE.m /\/ Oy.m Oy.m
=, /111,40 =0, 012( )% (6)
fv[).m va.m fVO.,m

WE 4 fFw 319 IR E 5 206 T fH H
ER AR 1. 27,8 R R ECH 0. 245, H W) 58K
b, B Mt B E R T % 4.

EE, 530019 B2 20AH t . 206D 1 Bl ik 7
F:D BATHE. ey KL S/ERT

TR BE 125 0 BV i) 14 1 59 B | 5 1R AR 3 AN B
BrBes2) ff e 7 3CL19] /3 B BOE A 1 £ <1 1 B
T B0 6y / fuo. m=>50 CL19] A K H 2 [
B 6, /T, > 13.1, CL19 AR BUE i T 5t
Z T BB S 8O 4 JOVEIE T )2 A
WAL H

* 19155
""" X914
5 * %% — AR (6)
* *
4 ok

B4 HESSEATRRLIZOHRMENTEE

2 REET=OWRBEREREEE
ZITEAK
2.1y HRME

5T B A A A [\ 34T ) 14 315
RS T fo M 0 IUE, AR 4 ) 14 B YE 3R
3.2.2 T A0 TR BE - W) e AR AL, WA v
U I #E (0. 015~0. 050) Z [&], SF- ¥ {H hy 0. 026, 4l
F 1R B AUE y = 0. 03,

x1 HMLEPFLAERAGTRELZOHRBIE ¥y HitHE

[ZEES
Mb15 Mb10 Mb7.5 Mb5
MU20 0.016 0.018 0.018 0.015
MU15 0.020 0.022 0.022 0.019
MU10 0.032 0.032 0.027
MU7. 5 0.041 0.035
MUS. 0 0. 050

2.2 MERWREERITAXHHWE

R4 ) A B A B 5 T BETHE S
SRPEP I S BIRERA

f = (1—1.6456) fu/7 D
2y IR GE R 1 BRI AR 23 50 R B — BB L
TR TSN BRI R B 675 o W)
AT B2 (28 S 2R 0 TSRO B SR R A — RO 0. 25,

¥r=1.60 =02HAKXD,A{: =
0.42 fu. BB ARBI LR &4 TR
VR -2 o T SRR A 285 A 1 1 IR R A B R 5(2) ~
) UL HEANT .

D iR ST B £ ARSI A R 3. 2.2



http://gks.cqu.edu.cn

4 P RAEHRERKRE IR

% 34 %

BT R E VTRV BUE L BY foo = 0.03 £,
2) Hi R0 A S AR A X () T AR S =
0.42 fu s B youw = 0.20 X 0. 42,6 (545K 0. 55,
3) [AIR AR (2) ~ (D By AR i 7 BRI e AR S
B BRI R E: a = 2.92;A = 0.38,B =
0.41, fRAX D BRI AT 13 2 8y 'K & & 1E FH TR % +
T HRAG) R 470 R 0 B9 58 B e i A 2K
[ =
2 +0.38 o, — 0. 41 fua, (o, / fu) 7 (8)
WE S Fros s A SCHE TR 8E 1 250 1) B i) 44
PR HL T 8 B A (8 HiR I {1l 24 = (5) A
Fb o AN A ) S AR R 1 ELEL A i 2k A
W S A AR ) 00 4 E O O E AR L AR SO R

.5 k
0 MU10 Mb10 04

MU10 Mb5

0.3

1

0.1} 2%

0.2 o
o

PR 45 Fh TR BEE 0 B A4 2 A 4 K (8) I T B A R
HIAT G IR B A S A5 R 1T T X EE
HOERIMTE 6 i,

0.25

. . . .
0 0.2 0.4 0.6 0.8 1.0

a If( o /f)
T - BOHIEAN (8] — I THIHA [5)

Bs5 BEL=OHRBERTEBEANXILE

0.6 - 0.5
MU15 Mb15 e

0.4

A

0.2

. 5
s MU15 Mb5

0 .
4
olf
08 0.8 0.5 e
MU20 Mb15 MU20 Mb10 MU20 Mb5 i
s
o 0.4 e
o6f L " et
Tl g
ol 0.3 L
04 g - o
4 0.2 2
’,“,"‘ﬂ' ',;._'-:"f
021 4 0.1 La
f f
0 : & 0 . &
0 1 3 4 5 0 1 2 3 4
olf
Ef5): et FUREFRAEA GG o FUEIIE LA IR ), wwmnnn PRI A L (Ar, =1.20);

e BRI A IR i =1.35);

— I

K@)

6 BUATHIEFLSE o & P 25 BY B0 3R B BB A4 B 5 58 BE i 4R R LE

Bl 6 i TH R4 R R DA SCHR IR BE + %
O R AR BT A2 A0 5 58 B 2 X (8) 58 IR T BAAT ML
VI AL AE F19 Y BB R ) AR D e B A R T A A
b i T PR AT SR T LA W 58— PR T e
2505 3 e ) AR TR R e W) B A Y B AR 5 D T
5 EBETHE Z A YL SE R o 2) AN ) 28 YA TR B6E L
W) A (8 THE BRSBTS I TE 0, = f
WP T 0L BAF M 52 B 1 08 ) R B TR A O i £ v 3

IR 2 B0 3 O 1 AT WL v e B9 o i B
A 3B 4 A 5 BRI 22 4

3 #Hit

DTERIR ST TR I 45 B 08 X BIE Healh b AR 4 o
O A 58 7 HE S mI P i) A 7 g 45 21 . 4 & i
T B L BRI A 5T AR G P I R B it R A 50 (5D .
55 1 GE R P R) AR 5 e AR 5% i 4R A LU L 3 A D08



http://gks.cqu.edu.cn

%5 SRR F s LTS A AR E R R

(o2

Wi s HEA TR,

2)iE X O MA fde f= 0. 42 f. AT
Wk DA B A LS A A B A SO R B —
SE T 5E FEARIE (TR BE 1 25 O i B ) R B A B BT 4
BOHEA R () . E 5 frw, 2308 Wi H 15 5]
PR 25 0 W) B ) R e 732 e B a8 B SR T AN AU T
PRATH0 R 1 BT AR B By 5 L 1 LA 3 e IS 3
A R AR 1 8 00 B B 5 B L 3k 2 B 2 (8) AN Y
T A T AT A R R L LA B G — (R T be g
- 500 R 0TS 95 - D HR B AR 1 0 AR 5 R ) B B ik
ERIHEZ AR,

UM 6 BT 7R o AR SCHE Y R BE £ 25 0 ) e )
RBUE DY 5 BT A RO AR TR, Bt
FAS IR 2 YA 1) e ) 4R 4 A5 A b 35 7E R R A
oy = f B HAT O, AUy s SR 1 % A 5 AH 56 dh &
A R SR Y 25 B4, RE B4 IS H T )2 R &
PRI sl o T BAT BT v B S R R 3 R
HEHMAE 4,

5% 30k :

(1 IaE#E R, skgsi i 58t 2 |mIMD. deat. hEgd
STl AL . 2003,

[ 2 ] Ahmad A, Hamid and Robert G, Drysdale. Concrete
masonry under combined shear and compression along
the mortar joint [J]. ACI Journal, 1980, 77(5): 314-
320.

[ 3 ] Riddington J R, Ghazali M Z. Hypothesis for shear
failure in masonry joints [C]. Proc. Instn Civ. Engrs,
part2, 1990(3): 89-102.

[ 4 ] Graubner C A, Kranzler T. Shear design of unreinforced
masonry panels [ CJ. In: 10th Canadian Masonry
Symposium. Banff, Alberta, 2005, on CD-ROM.

[ 5 ] Shieh-Beygi B, Pietruszczak S. Numerical Analysis of
Structural Masonry: Mesoscale Approach [J]. Computers
and Structures, 2008, 86. 1958-1973.

[ 6 ] Andreaus U. Failure criteria for masonry panels under
in-plane loading [J]. Journal of Structure Engineering,
1996(122) . 37-46.

[ 7 ] Mann W, Miller H. Failure of shear-stressed masonry-
an enlarged theory, tests and application to shear walls
[C]//Proc. s British Ceramic Soc., 1982 (30): 223-
235.

[ 81%07, Mifyt, SR, %, BIRLEDT-E/ER] T $uay5s
BB (1], @A ER . 2004, 25(5); 118-123.
CAI Yong, SHI Chuxian, MA Chaolin, et al. Study of
the masonry shear strength under shear-compression
action [ J]. Journal of Building Structures, 2004, 25
(5):118-123.

L9 Hk0g, QM. MRS HIRS TR SLT] iR

TS TS, 2000, 20(3): 28-33.

HONG Feng, WANG Shaobo. Analysis of earthquake
shear strength of masonry structures [ J]. Earthquake
Engineering and Engineering Vibration, 2000, 20(3):
28-33.

C10] IRk, it A Wt 10 52 J1 ) i e SR I LCJ/ /2000
EEMR RGN ARAT R S IOE CE. b B
] A R Tl H AL, 20002 19-24.

[11] BHioe, it bt, REERK. 39 &2 & 1EH T BIkm#E 5

ShuseyioymEEl]. TR 2%, 2008, 25(4): 158-
164.
LU Weirong, SHI Chuxian, LIU Guiqgiu. Static and
seismic shear strength of masonry under shear-compression
loading [ ] ]. Engineering Mechanics, 2008, 25 (4): 158-
164.

[12] %55, RS R & 1EH T buR b oy sm e s [T 1.
AL L2011, 41(2), T4-77.

CAI Yong. Analysis on aseismic shear strength of
masonry under shear-compression composite action [ J].
Building Structure, 2011,41(2) :74-77.

[13] e N RILFTE J A8, GB 50003 — 2001 #5) 14 25 44 %
PFAELS]. dbar . S Tk R, 2001,

(147 Hrde AR IEANE g 3838, GB 50011 —2010 @ HE B
FFAAELS]. dbar s b ST Tk hiAL , 2010,

[15] &R, EME, mEE. (BRSHETTELTE ) [=

SEtRl)]). LR, 2010, 31(6) . 22-28.
JIN Weiliang, YUE Zengguo, GAO Lianyu. State-of-
the-art development on Code for design of masonry
structures’ [ J]. Journal of Building Structures, 2010,
31(6) :22-28.

C16] 7 &8 Bt. x4 45 44 288 B 49 43 A 5 B i et e L LT .
AHLEH L2010, 40(1) . 74-76.

SHI Chuxian. Analysis for dividing types of masonry
structures and seismic design recommendations [ J J.
Building Structure, 2010,40(1) :74-76.

(177 Z=esc, ERFR. By ayi+51C1// 2000 4 4
E AR AR WSO k. deat: hE g
STl AR . 2000:59-65.

[18] Bk T he, B %, Wk KE &% 4. 8 ft S

rovam A KII]. HEPREFRE¥ MR, 2000, 22(4):
13-19.
LUO Wankang, LI Xijun. A study on the response of
brick masonry structure under dynamic and static shear-
compression loading and suggested shearing equation
[J]. Journal of Chongqing Jianzhu University, 2000,
22(4) :13-19.

C1o] BEgtE, Jrse. WR%E L 250 W P ) 7k 41 7% Bt 59 i B2 oF
KT, BHEE, 2009, 39(1): 45-47.

LIANG Jianguo, FANG Liang. Seismic shear strength
of concrete hollow block masonry [ J ]. Building

Structure,2009,39(1) :45-47.

(%# %)



