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RESEARCH ON SHEAR PERFORMANCE OF BRICK MASONRY REINFORCED WITH TRC

TIAN Wenling' > WEI Yankai' MENG Yiyuan'
(1. School of Civil and Transportation Engineering Hebei University of Technology Tianjin 300401 China;
2. Technology and Research Center of Civil Engineering Hebei Province Hebei University
of Technology Tianjin 300401 China)

Abstract: The tests of masonry shear strength along mortar joints on 6 groups of 18 TRC reinforced brick masonry
specimens were carried out. The effects of textile arrangement the layer number of textile textile covered with sands
and TRC substrate that was modified by adding PVA chopped fiber on brick masonry shear performance were
investigated. The results showed that: the strength of brick masonry strengthened by TRC had significantly improved.
The average shear strength of brick masonry that angle of longitude fibers in TRC and vertical mortar joint was 90°
increased by 15.4% and the shear strength specimens that oblique arrangement increased by 21. 7% . In a certain
range increasing the layer number of textile could improve the shear strength of brick masonry. The textile covered
with sands could improve the ductility of brick masonry. It had a little effect on masonry shear strength when added
PVA chopped fiber into TRC substrate. The shear strength formula of TRC strengthen brick masonry was put forward
based on the principle of fixed pulley and considering the friction. The results of the calculation were in good
agreement with that of experiments.
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Table 1 Measured mechanical properties of fiber

/
/MPa /GPa /% /mm? (gemm ~?)

1636.96 73.18 2.4 0.163 2.75
965.88 52.20 2.5 0. 127 2.75
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Table 2 Mix proportion of matrix kg/m’
I
472 168 35 460 920 3.25 0.4
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Fig.2 Specimen size
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Fig.3  Arrangements of textile
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Table 3 Parameters of specimens
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PVA
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Table 4 Text results of specimens

/mm /

kN /MPa /MPa 1%

So-1 344 220 36.841 0.243
So So-2 343 224 39.055 0.254  0.253 —
So-3 345 223 40.349 0.262

S;-1 343 223 44.964 0.294
S S -2 342 223 49.393  0.324 0.292 15.4
S -3 343 224 39.605 0.258

4

Fig.4 Text set-up and loading diagram

S, -1 341 224 51.213  0.335

S, S,-2 342 230 46.704 0.297 0.308  21.7
2 $,-3 344 25 45.213 0.292
2.1 S;-1 340 223 61.548 0.406
S, S, S,-2 341 29 58491 0.375  0.39% 565
S,-3 339 226 62.509 0.408
S,-1 341 226 48.430 0.314
5a . S, S,-2 340 224 48735 0.320 0311  22.9
S,-3 339 25 45407 0.298
S;-1 340 224 48.957 0.321
TRC S, Ss-2 338 225 49.555 0.326  0.325  28.5
: S-3 340 227 50.607 0.328
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Fig. 6 Average shear strength of each specimen
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Fig.7  Shear force-displacement curves of typical specimens

2.3.1
S
( TRC
)
. S,
. S,
S, S,

S, .

2.3.2
4
. S,
74

- TRC
; TRC
TRC
11 FRP
2.3.3
S, 0~0.6 mm
7 S,
12 S4
2.3.4 TRC PVA
4 PVA TRC
13
TRC
3 TRC
3.1 TRC
V=V, +V; (1)
'V v
s Vi o
3.1.1 v,
v, GB 50003—2011 {

2018 48 7



>14

V, =2fA (2)
f, P A o
3.1.2 TRC Vi

a— 7 b—
8

Fig. 8 Stress analysis of fiber
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Table 5 Comparison of calculated values and
experimental values
V,/kN Vo kN Vip /KN V, /KN V,/kN  V,/V,
Sy -1 38.294 0 0 38.294 36.841 1.039
So =2 38.877 0 0 38.877 39.055 0.995
So =3 38.929 0 0 38.929 40.349 0.965
S, -1 38.703 5.932 0 44.635 44.964 0.993
S, -2 38.591 5.932 0 44.532 49.393 0.901
S; -3 38.877 5.932 0 44.809 39.605 1.131
S, -1 38.650 5.969 2.535 47.154 51.213 0.921
S, =2 39.802 5.969 2.535 48.306 46.704 1.034
S, -3 39.164 5. 969 2.535 47.668 45.213 1.054
S; -1 38.365 11. 615 4.932 54.912 61.548 0.892
S; -2 39.513 11.937 5.069 56.519 58.491 0.966
S; -3 38.767 11. 615 4.932 55.314 62.509 0.885
W  Vin
Vi Va (7)
Vi o
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