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Experimental study on diagonal shear performance of brick masonry strengthened

with embedded aluminum alloy profiles
ZHAO Yajun'*, TENG Liqun'
(1. School of Civil Engineering, Hebei University of Engineering, Handan 056038, China;

2. Demonstration Center for Experimental Teaching of Mechanics, Hebei University of Engineering, Handan 056038, China)

Abstract: Under earthquake disasters, masonry structures often cause damage between layers due to insufficient
shear bearing capacity. Embedding bars in mortar seam can improve the shear resistance of brick masonry
structures, but the connection between layers of reinforcements is lacking. In order to improve the integrity of
reinforced masonry structures, this paper proposes to use one flange of angle aluminum for caulking, and the
aluminum alloy strip for connecting the other flange of the two layers of angle aluminum, to form a seam
reinforcement system with interlayer connection. Through the compression shear test of the strengthened
specimens, the shear strengthening mechanism of the strengthening system to the masonry structure is studied. The
results show that the reinforcement form of the reinforcement using aluminum alloy profiles for caulking can
significantly improve the shear strength of the masonry structure, and the shear strength of different strengthened
specimens is 28. 72% to 88.29% higher than that of the unstrengthened specimens. The bending section coefficient
of angle aluminum is high so that the embedded flange can keep a straight line, which is beneficial to the masonry
bonding on both sides of the angle aluminum caulking flange. The aluminum alloy strip has poor compressive
stability. When the aluminum alloy strip connecting the caulked angle aluminum is under tension, the reinforcement

effect is better than when it is under compression. And the tie action between the aluminum alloy strip and angle
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aluminum can effectively prevent the interlaminar failure of masonry wall, inhibit the expansion of cracks., and
improve the integrity of masonry structure.

Key words: aluminum alloy profiles; masonry structure; caulking reinforcement; diagonal shear; shear performance

IR 45 K 2 3 [ K 22 0 IHVE 2 00 AR S A , 4L PR 45 4 F9 6 A0 VD SR8 T I R AR, T T 3
PR BB MR A 22 . i AR RE 45 1k A I A S5 AL BT R B 7R 28 ) R R IR A S B T R
Ao R v R S D T S T B P RS A T R, T LR ) A AR S kB R bR HEAT 0 RN SR

o A SN 5] 32 BE A% AT A0 5 T 2 A 16 568 58 T O B8 o 52 g 45 4 22 A PR A ] S L BRI [ A ) 4 52 A1
PRI Ak, AE 28 A 4 R T R e ol o M SR AR T TR DAY A A 3 S T ) A R AT T R
TE G5 R B < SR AR 7K 8 6 55 PRk 48 o I e 0 T LA 2Bk 2 % 1 A A S SR 4 ) O Jie L T R UK U Ak
S PR RAT B 0o 1 S T 8 45 RE 0 U iR R R B 5 B2 e 0 T I 3 4 v A O 0 B R 3 BE ) AR
ot AR AP X D SR AR IR A T A A A K B v A 5 A BT BT R AR 0 AN BT DI AR T RE O L A8 SR A1
FFBL L ELAS T 8 40 TR X 2 v ) 1A B0 0 M R A S VR B DT MR R APE — B 22 50T . SRITIR SR A
00 i A S T LA e K ST B e PR AR 28 F L RE AR R 0 A R R AR R R B A T 2 48 R A5 1 i 1)
P55 R SICHT T T A1 1V A5 A00RE S B 1A 0 ThT AR PR L. SR B 58 A W (fiber reinforced polymer,
FRP) 5 S i A X 1A 35 AT LA 22 58 A 0 i A X 418 w8 35 K 19 7K 1 B0 59 7K 4 RE ) AR TR BE ), FE fE
AE ST EEAR

(ELAE i S T [ AR 45 4 14 77 ik v, TR K R 26 52 5 ) ik 4 M1 B R0 IR R A — SE R b R R A P
TRAAE T1 o 15 TC % B T A 235 40 G M R )RR o TG DR TR T IR 45 4 1) B A o ik A B9 AT B FRP AR R K
S e M IR AR 2 (EL BB T S b 2 Bl S g~ M RRAR AL L FRP BPRE A B0 it APk RE 22 L IR I &
B A9 G 1 S LS 5 A B N 5 3 4, R B i BUR IR . AR T DL B APRE, B A Dy — A o g L T
T ok 2B T A BRI A LA Bt T PR REE R A PR L A IR TR B v B R R P RS S AR R
FE (2 ol 0 9 AR D o 2 A A s PR I3 L A TR N B SURAS B Tz T H AT Z OC T A A B
T A ) A TS 5 R )5 W AT 5 4R G A R SR i A 15 S B I e ) N AN AL S I I O 0 5 TR AR A
— 3L Gt S PR A 60 A LA TR AR A 5 — O 38 kL R T F il A 5 T A Sl BT T 1) 249 TR ) A
ek T S HE AN G0 SR AL 1 T T TH N DR AR S A SRR AR 5 ) o [ 4 2

1 R

1.1 #EiEse

PRI FH A R TG g W B s L % IR GB/T 2542—2012 (RIKS A% 36 77 v ) Bk, 15 7% H1 5 98 1
13.2 MPa, W5 K A S0P 3K F IR JGI /T 70— 2009 ¢85 A0 5 3 A M B8 12 56 5 32 s o ) 23K 0 45 400 5 0>
PUESREE R 3.9 MPa, >R 6063-T5 B4R A4, JEE N 2 mm, %K 40 mm, RHE GB/T 228. 12021 (4
J& A LA S ) SR HE AT R AR L AR A A S B BR PP OER B O 234 MPa, SRR Y 60. 7 GPa, i BRI
AT 0. 20,
1.2 iRXFigit5HE

I IR 6 R AR A 40 3 Blon B 280 I S5O UW A3 1 Sk oA o 181 358 4, fide b A 3 44
R X @ X JEHR 500 mm X 500 mm X 240 mm . i fF 0 & 7 Z g 1R .

WK K SE DI R 10 mm, HIREE VR B2 40 mm, 0B ST BT A 10 mm J5E (9 M B4 76 15 22 149 K 48 {0 & il
40 mm IRAYREEE , ARS8 UG TR P 14 d PRBRAROBE 15 B P Y B A, HEAT T Ak L R D e A B A Y
— 2R IR S TR SR PR A AR SR S S, T RD IR STl 4 50 ) A A L e MR R AR S 4 2 U [T L R
HARFEY 28 d Je 4TI a0 50 L B 22 SR AR R an A 2 R



ALY 7 45 - 1 i TR B e 4 I I % 0 4 T 09 P RE 1 8 I 5 ¢ 67 -

(a) UWi (b) AW-Ajt 4 (c) AW-B(C)irt (d) AW-D(E)idfF

1 R TFTEERGAENENRHE

Fig. 1 Schematic diagram of specimens and layout of aluminum alloy
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Fig. 2 Specimen masonry and caulking process
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Fig. 3 Diagonal shear loading test plot
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Fig. 4 Failure pattern of the specimen
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Fig. 5 Load-displacement curves of different reinforcement types
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Table 1 Test results of diagonal shear specimens

i VAR AT 380/ kN WA 20X BLAZ A% /mm BTUJSRE/MPa  SREEHR S G208/ 20 WIE/MPa  BEWIETE R K Sl STk R AL

Uw 79.75 3.37 0.470 — 123.5 2.72 0.32
AW-A 102. 77 3.72 0. 605 28.72 131.6 2.75 0. 33
AW-B 120. 13 5. 56 0.708 50. 63 150. 1 3.06 0.82
AW-C 137.88 4.25 0.812 72.76 167.5 3.14 0.57
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Fig. 6 Strain cloud map under the same load

T W (A7 280 S VAR 2 ThD 5 VDN A8 2= BRVAN P 7 JT 7 5 B 27 = TR Jn [ R+ 8 < 254 Jon [ 4 35 4% 26 T e K 99 1)
JO7 A8 (ELH49 /I T 2R o I 3 JFG e RN A (L B R I TP AR 15, 7100 R0 60. 3500 JC 27 B 487 R [
UPETE S IR AR A BR S GiR 48 15 50 5 iy 52 7 e [] R P 32 A 0, R A e R 3R T 194 o R 09 D) A
(B, 277 BRI ) i R 8 T e oA 7 228 {7 oA T 3 o 06 B 27 < 2 e A A i AR A L A
BB SR A AR S BRI [ R P T A A T A A B T AR E R 22 L O AR 35 R 2 T e R B ) g AR
{E . I Bb Ui 5 R TE W (B ey 280 o AR T A PR R AL L R R R B AR e S BT LR
BERY A TR 3 — P I E TG B HE A AT LA S Bl L AR S A R R A

'0.01 13 0.0083 I0.00955 0.00845
)

=0.0091 0.00675833 r =0.0075 # 0.00664167

£0.0069 " Y 0.00521667 0.00483333

£0.0047 4 0.003675 0.003025

10,0025 A 0.00213333 £0.00135 - y 0.00121667

b 4
0.0003 5 0.000591667 -0.0007 R . -0.000591667

~0.0019 = -0.00095

(a) UW (b) AW-A (c) AW-C (d) AW-D

-0.00275 -0.0024

B7 EEFTHTEERE

Fig. 7 Strain cloud map under peak load
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Fig. 8 Strain curve of aluminum alloy profile
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Fig. 9 Schematic diagram of aluminum alloy belt stress bearing
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Fig. 10 Schematic diagram of the insert force deformation
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