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Experiment on Brick Masonry Columns Strengthened with GFRP Sheets

LUOQO Cai-song
(Department of Civil Engineering, Fujian University of Technology, Fuzhou 350007, Fujian, China)

Abstract: Forty-two (fourteen groups) brick masonry columns whole along wrapped by glass
fiber reinforced plastic ( GFRP) sheets and nine (three groups) brick masonry columns for
comparison were tested under axial compression. The influences which were considered to affect
the confinement of brick masonry columns were as follows:stick layers of GFRP sheets, sectional
size of specimens, strength of mortar,and radius at the corners etc. By considering the effective
controlling area and the ineffective controlling area in the column section, author intensively
analyzed the influence of sectional size to reinforced result. The experiment results indicate that
because of the confined effect of GFRP sheets, the appearance of initial crack is postponed; the
ultimate strength of reinforced testing column and stick layers are in linear relation; GFRP sheets
can obviously enhance the ultimate axial compression strength and the peak value of brick
masonry columns.
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Tab.1 Test Parameters and Major Test Results
Wb IR s g/ A 15 fy 242/ - e PR 58 B2/ e 1R W/ %6
A | S o £ B Z R WA {78
MPa KoL mm MPa e BIR 58 )3 U iy A
Zla 2.85 1.0 10 0 12.07 0.008 0 1. 000 1. 00
Zla-1 2.85 1.0 10 1 13.63 0.019 0 1.129 2. 38
1A Zla-2 2.85 1.0 10 2 16.92 0.022 3 1. 402 2.79
Zla-3 2.85 1.0 10 3 25.42 0.037 3 2.106 4. 66
Zla-5 2.85 1.0 10 5 40. 00 0.064 4 3.314 8.05
Z1b-1 2.15 1.0 20 1 16. 87 0.0255 1. 398 3.19
Z1b-2 2.15 1.0 20 2 23.91 0.037 5 1. 981 4. 69
24
Z1b-3 2.15 1.0 20 3 34.69 0.052 9 2.876 6.61
Z1b-5 2.15 1.0 20 5 44. 87 0.062 3 3.717 7.79
Z2a 1.93 1.5 10 0 6.65 0.009 6 1. 000 1. 00
Z2a-2 1.93 1.5 10 2 11. 90 0.020 2 1. 789 2.10
%34
Z2a-3 1.93 1.5 10 3 17.29 0.048 5 2. 600 5.05
Z2a-5 1.93 1.5 10 5 24,37 0.069 0 3. 665 7.19
Z3a 1.98 2.0 10 0 6.21 0.008 8 1. 000 1. 00
Z3a-2 1.98 2.0 10 2 11.79 0.018 0 1. 899 2.05
a4l
Z3a-3 1.98 2.0 10 3 12.00 0.034 0 1.932 3. 86
Z3a-5 1.98 2.0 10 5 17. 81 0.060 4 2.868 6. 86
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Y JE fE / SWE DA MM A/ SRl e
o 2 REE/ | SR | B r%i%i, *«J‘Jlifra
mm 8 i / MPa GPa K%/ %
YA 0.169 2 113.00 80.0 2.21
Zi % 751 41.10 3 068. 4
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Fig.2 Relations Between Stick Layers and Ultimate Strengths
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Fig.3 Relations Between Stick Layers and Ultimate

Strengths at Different Sectional Sizes
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Strengthened with GFRP Sheets
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Fig. 5 Relations Between Effective Controlling Areas and

Increasing Rates of Ultimate Strength
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Fig. 6 Relations Between Contrasting Strengths and

Ultimate Strengths of Reinforced Specimens
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Fig. 7 Relations Between Different Cortrasting Specimens

and Increasing Rates of Reinforced Specimens

JEHRAT AN [l B2 B 0 38 o (HLHOR R ERME R R .
P 7 TR 2 T ] A ] AR Rt U J2 RO [R]D S Bt
T A B 5 RE A 36 e A A R 5 EE B
P8 95 A AR 384 T 8 0 2 )2 ) i [T 3 i
B 58 52 8 T R A 60 3 25 5 )2 g 183X
T AETRIE N 6. 65 MPa &bt 31 T K AH , BIRS F R
I P9 Jom T 22 50 5 o [0 3 ) o 0 28 SR 5 o i X
T B B 0 A ELH 5 AR R B 0 R
A6 100 I KR A RE {68 I [T AR e A ) 1
HOR 5 2034

3 % i

(DR GFRP J 41 I8 (9 7% #E %€ 28 T 90 46
AR 1A HE B 1 K A R IR B JBE - 0 {1 AR AR
T T A 2 A A [ R R Y 2 i

(2)RH] GFRP J A4 40 28 i 5 6% A% 1, 4y Bis 1k
JO7 3k B B H A8 T B A AR R A ) A Ak B ]
GERP F b 4 6 W J2 2505 00 T i P A A0 B e 32 2

C3)FE T 181 4 45 /I i o D286 00l J2= 5 e /N i CAS R
T2 )20 AT R i 1 %R B R R D 5 25 4



Y AN TR F Y e B AR K B 69

JERUBRIT CR T 2 J2) - T RF R A B 2 X
TETARUT o G T AR Y B 5 U B 2 AR GERP A b X
it o ) 240 SRR A L )

(O BB B B R 1 W GERP R 44
I % 0 [ A8 SR o 2 BOA B R B S 2 B Y XU
At » AR BETT N B3 AE S8 £ 0 ] 077 ik i B2 AR 4 5 P
LRV e e R N N L T8 N2 N

S & k-

References:

C1] & B &0 8 . Bk 2F 4E 10 29 JOIR %8 10 J)-
77 4 b 2k i i g BF 5 LT ], @ 45 44 5 2000, 30(7)
40-43.

ZHAO Tong, XIE Jian, DAI Zi-giang. Research on
Compressive Stress-strain Relationship of Concrete
Confined with Continuous CFS[]]. Building Struc-
ture,2000,30(7) :40-43.

W BH AL B 28 L BRTE 25 . 5 BB 4 4 (GFRP) i # 4Y
HOREE = I rERE s AT L) ] R AR 224, 2004,
37(3):26-34.

OUYANG Yu, HUANG Yi-hui, QIAN Zai-zi, et al.

Analysis of Flexural Behavior of Concrete Beam Re-

L2]

strained with Glass Fiber Reinforced Plastic Sheet
[J]. China Civil Engineering Journal,2004,37(3) :26-
34.

FEIN %, S fE B LR L B A 4 A 2 RO O 2 R R
Bt LIRS T ] AR )y 24, 2004, 21
(4):22-27.

LU Yi-yan, SHI Jian-yong, ZHAO Guo-fan. Study of

£3]

Axial Bearing Capacity of Square Concrete Columns
Confined with Carbon Fiber Reinforced Plastic[]].
Engineering Mechanics,2004,21(4) .22-27.

S EO @Y i B = W N g o 5 N R RN I T
i ey k36 A 5 LT, ol 50, 2003, 33 (9) : 11-
13.

WANG Xin, LU Zhou-dao, LU Xi-lin. An Investiga-

(4]

tion of the Aseismatic Behavior of Masonry Structure
Strengthened by Carbon Fiber Reinforced Plastics
[J7]. Industrial Construction,2003,33(9):11-13.

& ELRRE L B S Bk 2T ZE A I B A 6 1)
REarE 5 TRSEI] MR TERS TREKR,
2001,21(2):89-95.

ZHAO Tong,ZHANG Chen-jun, XIE Jian, et al. Ex-

[7]

[8]

[9]

[10]

[11]

(12]

perimental Study on Seismic Reinforcement of Brick
Masonry Walls with Continuous Carbon Fiber Sheet
[J]. Earthquake Engineering and Engineering Vibra-
tion,2001,21(2) :89-95.

XT3, FRP i [ 5 4K B A< 7 = #E R 98 (D], TR
L P 2, 2005,

LIU Xin-giang. Studies on Basic Mechanics Properties
of Brick Masonry Reinforced with FRP[ D]. Sheny-
ang:Shenyang Jianzhu University,2005.

MoK ZORE A& BRET 4R [ 520 1% O
Z JEFERY IR IR WF 5T () ). % B . 2005,32(10) ;: 3-6.
TIAN Shui, PENG Shao-min, GU Qian. Experiment
Research on Eccentrically Loaded Brick Columns
Strengthened by CFRP[]J]. Brick and Tile, 2005, 32
(10) : 3-6.

GBJ 12990, B R B A Jy 27 1k G 1A J7 ik b LS.
GBJ 129—90, Standard of Basic Mechanical Proper-
ties and Experimental Methods of Masonry[ S].
WP, XA, ST A e LM, b . 8 TF K2
AL, 2004,

YAO Zhen-gang, LIU Zu-hua. Test on the Building
Structure [ M ]. Shanghai: Tongji University Press,
2004,

Jil A . RS A B e S e IM.L Jb st S T
b B, 2003,

SHI Chu-xian. Theory and Design of Masonry Build-
ing [ M. Beijing: China Architecture &. Building
Press, 2003.

W e, £ ok ST TR & T A A AR 0 41 44
S IE R s L)), Tl 28 58, 2001, 31(6) 2 17-
19.

PAN Jing-long, WANG Yu-guang, LAl Wen-hui.
Effect of Sectional Shape of Concrete Column on the
Bearing Capacity of Short Columns Wrapped with
FRP[]J]. Industrial Construction,2001,31(6):17-19.
BEA IR, E IR WE. A 45 ML ) CFRP R 5 + 221
B R AR RS HTLT ). b 2 B 25 4. 2007, 20 (4) 1 41-
47.

XUE Wei-chen, WANG Xiao-hui. Experiment and
Nonlinear Analysis of Concrete Beams with Bonded
Prestressing CFRP Tendons [ J]. China Journal of
Highway and Transport,2007,20(4) ;41-47.



