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Experimental study on load capacity of brick walls strengthened with concrete
splint under axial compression

ZHENG Wenzhong, YANG Fan, ZHANG Pengpeng, WANG Ying

(Key Laboratory of Structures Dynamic Behavior and Control (Harbin Institute of Technology), Ministry of Education, Harbin 150090, China)

Abstract; To evaluate the axial compression mechanical properties of brick walls strengthened with concrete splint,
the brick walls were put on pressure by screw tension to simulate the brick wall under the vertical load and axial
compression deformation after the reinforcement in the actual situation. The axial compression experiments of six
walls reinforced by sandwich wall were carried out, in which the aspect ratios were set to 0.8, and 1.1 with the
axial load ratios of 0.15, 0.25 and 0.35, respectively. The results show that the axial compressive deformation of the
reinforced brick walls is uniform and the concrete wall on both sides of the reinforced walls is crushed before the
brick wall under the additional axial pressure, which indicates that the bearing capacity of the reinforced walls is
obviously improved by the concrete wall. Based on experimental results the strength utilization coefficient of the
concrete and brick walls was introduced, and calculation formula of the brick wall reinforced by concrete splint was
set up for limit bearing capacity calculation under the axial compression.
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Fig.1 The sketch ofconcrete wall reinforcing brick wall
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Tab.1 Test parameters and reinforcement

BB BUEH S WY/ WEwss WEmAET SRS
mm mm AR/ % WHZR/ %
SY-1 0.15 0.8 1000 800 0.7 0.63
SY-2 0.25 0.8 1000 800 0.7 0.63
SY-3  0.35 0.8 1000 800 0.7 0.63
SY-4 0.15 1.1 1000 1100 0.7 0.64
SY-5  0.25 1.1 1000 1100 0.7 0.64
SY-6  0.35 1.1 1000 1100 0.7 0.64
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Tab.2 Mechanical properties of materials MPa
BELS KB £, WX S, HRB33S §ffi £, IREEL S, .
8.8 12.5 341 35.7

1.3 KRR &

file B ISR JES 22 5 T2 2 [ Sy 3 3 ke o R A
BN 355 (R ) s 3, 76 IV 2% ) 84 T T 2L 4 7 L Ao
J Uk 5 MR | A T A [ 7 2 00 B R AL
Sy A A S5 A 5 1] R A5 A DU R T e ) s T A2
TSR A JEE R R T % b A R ri) 4 55 A ] ) 5. AR
[vi) 5 5 AH ] ELARS 00 50 A 5 A 88 TR 5 - R SR, 7E T
WA TR 3 A TR BE + D8 FUFL. S 32 AT g2 i 3
LA , TR e 5 SRR C30.

ST

A - & \| S, ¢
|} ! \

2 RRWABR

Fig.2  Ground beam steel skeleton

Fig.3 The ground beam and the top beam casting molding
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Fig.4 Rachel reinforcement in brick wall

B 5 ®ENER KRBT

Fig.5 Theinstallation location of brick wall strain and displacement
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Fig.6  Testing through the wear heart type screw pull force sensor
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Fig.7 The process of pressuring
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Fig.8 Steel mesh in the brick wall
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Fig.9 Specimens after demolding
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Fig.10 Posting strain on the brick wall
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Fig.12  The test of brick wall strengthened with concrete splint
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Fig.13  The damage of brick wall strengthened with concrete splint
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Fig.14  The load-displacement curve of walls
*3 BEARREER o o’
. 1.52 — - 0.279 (—)
Tab.3  The ultimate load of wall g, g, o
59 O0s—=1;
A /KN o o g
LN R e PR A 2%, 1 —0.483 — + 0.724 (7) 0
SY-1 2710 Ty Ty
SY-2 2 635 £ o o’
34— -1.13 (—)
SY-3 2 821 (o g, o =
SY-4 2389 2? -
g g g,
1+1.4—-0.13(—)
SY-5 2 465 g, g,
SY-6 2 424
(2)

3 MR R

GB 50003—2011 { IR LS F B ALY A H T
& EMIARDT R  BEF (R A

fom =k fi(1 +0.07f,) k. (1)

o f RGBTSR - YA, BI 6 2 f,,, MPa;
LIPS 4ME , B3 2 v £, MPasf, A
i B BE TR o S48, MPa s ke, Ry 578 He 2 1) % 1)
ST ARSI BB, W4 B m ik, AT 0.78 5k, N
FRA S S5 D S S % Bl it B A8 1 R 8, Y f <
1.0 Bk, =0.6+0.4f, , WL 1.0;a S S5 WIS FEEAH
K SHL, et it AT HL 0.5.

ARSCR I SCHR 14782 1920 (2) Fs g i 1A
ZIERL ) -R AR KR

s o IR ) IS (1)t £, s o WU )
X7 725

D 0 T PR 728 B 0 AR )
15 JURIR IR B 2 107 A0 52 T o — B o =
0,43/, IN GBI HE L R PG B 15

E = 3.282&, (3)
€y
it 358 (A U 1 7 2 Ay
&y = & (4)
370 /f s

FERIARTARS AT 0.14~0.16, AT UK 0.15. )
Tl 3 TR - 1) 52 H IV ) — oy A8 i 28 DL I 15 5 YR 1
A 3k o [ e 35k v £ AR 25 P RE SR AR LR 4.

TREE AR TN 36 5% o P 4 4 =8 22 el PR 4 2L



-+ 150 - woR E T

AN S

%50 %

I JE it 1 0 TR A6 A 5 e A A TR
[0 J5 3 A v ) B 3 e T RS2 A A BRIV T i
AR I o R D ik R 52— O T 2K, i B TR B
AR AN 5 AT A A0 [ B i 8 34y
A, IG5 GR TR RE AR I AR i i T e 3 . >4 i e
SRR BN FR A N AR I, Ji 8 TR A - AR T RE 1 R
A N7 0F 7 B e IO A% B8 249 i 0 TR 6 - it
T IS (LI g 68 JO7 g T O 738 B i 8 A 32K 81 0
JO7 3 %68 67 189 S IO 8 DR T A i ) e 358 7 380 9 F A
SR IH PR 3 AR T TRl S .

301
25| =l
——RE T+
5 20
[
= 15
g
=10
5

0 1 2 3 4 5 6 7
i7E/107
15 FESEF0E B £ 52 1% R 77— 57 25 # £
Fig.15 The stress—strain curve of brick wall and concrete
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Tab.4 Mechanical properties of materials
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Fig.16  The stress-strain curve of concrete and brick wall
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Tab.5 The fitting results under axial compression of brick wall

strengthened with concrete splint
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2 2394 2171 091
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