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Experimental Study on Tensile Performance of Basalt TRC Plate
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Abstract; Three kinds of fine-grained concrete matrix with chopped steel fibers of 0%,0.8% and 1.6%
volume ratios were used to fabricate the basalt TRC plates,and various prestressing were exerted on basalt
textile layers. The stress-strain relationship and cracking patterns of TRC plate were investigated by means
of uniaxial tensile tests. The obtained results indicate that, with the increase of the number of textile lay-
ers,cracking strength of TRC plate decreases, the peak load and strain capacity tend to increase,and crack-
ing patterns are greatly improved. In addition, the increased cracking strength, reduced strain capacity and
undesirable cracking patterns are observed with the increase of prestressing, while no obvious change
occurs for peak load. Furthermore, the tensile performance of basalt TRC plate is correlated with volume
ratios of chopped steel fibers and prestressing. When chopped steel fibers with 1.6% volume ratio are
mixed in the matrix and appropriate prestress force is applied to textile layers, the basalt TRC plate exhib-
its relatively good tensile performance.
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Tab.1  Fine-grained concrete matrix composition kg/m®
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Tab.2  Properties of fine-grained concrete matrix

I i /d PR/ MPa P/ MPa
7 40.72 4.20
28 52.20 5.26
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Fig.1 Configuration of basalt textile

and chopped steel fibers
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Tab.3 Properties of basalt textile strip
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Fig.2 Tensile test set-up

G M TRC o i hr ke, X 6 Fh Lol 1)

LT 2 i 2 B At Jin R g SRR BE 4 R R B

TP 25 4E. 6 AP 100 A 3 5 4w 5 A - POLOSO,

POL1S0,POL2S0.POL3S0,P0L4S0, POL5S0.

KT ST Wi J3 %5 TRC AR 7 {2 i 19 5%
DATRHL SR AR S e i T 2 Fh T F5R
X4 JRA Rt 2 BhoKFE R R T 3 2 F
B () AR TR BE - R 48 0 V) X 41 4. 2
P T LRI 6: 4 5 0 - P17.41.4S0 . P24.91.4S0.

R T W DI EE X i J) TRC A b fifi o
REAYSZIE LAV B 21 4k 48 5 A IR 1 7KF A2 1k
ST T 4 R0 W5, X P17, 41480,
P24. 9LASO Wi T 40 i 3 AR IR BE £ 4 i A 2
FhiB R VN AT 4E: 0.8 %0 A1 1.6 %6.4 P T3 A9 it
5 % 5 k. P17. 41.450. 8, P17. 41.4S1. 6, P24. 914
S0. 8.P24. 914S1.6.

B 3 X045 0 A0 5 S48 T Al BRI g 364 7

= rani
I %R

POLOSO
POL1SO
POL2SO0
POL3S0
POL4SO
P17.4L4S0
P17.41L450.8
P17.4L4S1.6
P24.9L4S0
P24.9L450.8
P24.9L4S1.6
POL5SO

B 3 TRC A& IFEE ) Fa R I A
Fig.3 The first-crack stress and ultimate
tensile strength of TRC plate



64 R 72 4R CA SRR RO

2018 4F

TR AR T & Lo e b e
OES
x4 TRCHRBHAHINIELER
Tab.4 The experimental results of TRC plate under

uniaxial tensile loading

kB RALE:

R FEHN T FFRN AR BRI F7 B PR b AR

/MPa /% /MPa /%
POLOSO  5.26(0.55) 0.012(0.001) — —
POLISO  4.92(0.81) 0.022(0.003) — —
POL2SO  4.48(0.57) 0.026(0.005) — —
POL3SO  4.21(0.65) 0.033(0.001) 6.42(0.87)  0.935(0.145)
POLASO 4,19(0.40)  0.033(0.008) 7.14(0.22)  1.026(0.030)
P17.414S0  5.26(0.41) 0.032(0.010) 7.22(0.39)  0.621(0.073)
P17.41.480.8 5.68(0.44) 0.028(0.005) 7.93(0.52)  0.684(0.135)

P17.41.4S1.6 ~ 6.46(0.71)  0.028(0.006) 8.47(0.76)  0.916(0.164)
P24.9L4S0  6.94(0.55) 0.033(0.032) - -
P24.91.450.8  7.11(0.62)  0.036€0.025)  7.35(0.45)  0.273(0.324)
P24.91.451.6  7.58(0.33)  0.031€0.076)  7.90(0.59)  0.419€0.297)
POL5S0 3.89€0.25)  0.029€0.005)  7.70€0.58)  1.172(0.243)
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Fig.4 Tensile stress-strain curves of TRC plate

with different reinforcement
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Fig.6 Tensile stress-strain curves of TRC plate

with different prestress degrees
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