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Failure Model of Bond Force between TRC and Old Concrete
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Abstract: The interfacial properties between textile reinforced concrete (TRC) and existing concrete
were studied by double-side shear tests. Based on the plasticity limit analysis theory and the interface
model between new and old concrete, the interface model of TRC and conventional concrete was modified,
and the theoretical calculation formula of maximum cohesive force between their interfaces under the con-
ventional environment was derived. Subsequently, according to the experimental results of the interfacial
bond strength between their interfaces under the effect of different number of sodium chloride solution
wet-dry cycles, the environmental impact coefficient was fitted. The theoretical calculation formula of the
bond strength between the TRC and conventional concrete under wet-dry cycle was then derived. By com-
paring the relative error between theoretical and experimental results, the correctness of the theoretical
model and calculation formula were verified.
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1 st

L1 REMERIZIT S FIE

ARIGHIE T 6 41 TRC 5325k + A 45
PEBERIRIE . 5 G1~G6, iR 3 4, 3R
FH 3 B A AR EE . 7E 300 mm X 100 mm X
100 mm FRfE R 3R, CA0 YR EE TR 42.5R %%
W AR ER KR, C30 5 C20 WiFh RIS R B + R H
32.5R G- ik iR 5 /K Ve s LB RER BRI 4% 5~10
mm A s 4 BER AN EERECR 2.7 b s 7k
Sk B K s WK A SRR R T | sk .

DS IR LA ISR 24 h G PREL. SRS
TERRES = N Fe b 27 dIREE - I Fh e K segh =
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Tab.1 Mix proportion of concrete

RHEEL Fofr bt/ Ckg « m™*)
B K K aER AR BUKH
C40 415 161 643 1181 2.85
C30 459 188 542 1 206 —
C20 104 190 542 1264 —

Seil 2z 28 d FRAP G TR R - 57 5 PR T T 5 R
LZ 2.

£T 24 g 2 0 114 2 32 B, 355 A L2 ) B 2T
24 ORI B 2T 2 9 - Tk 2T 4 oK 38 568 2 4 L o
2 )75 1) 5 BHE £T 4 O [ 2 25 4 v T T AR
32 HTTI. R 3 R AT 5 B T 4R ) W) L 2 2

B AT YRR A R RSE O 10 mm <10 mm, JEEEZ
2 mm, DAERFFES B b 2F 2k 4 23 47 B
S IR IR T -RHAD AL B AT DS 2T 24 2 23 0 22 T #
e JRE L i g T 4k 20 27 19 55 400 6 Y 5 L TR) A 2 45 1k
RE » 30 AT L 43 B 2T A4 1 Tt ) ok P . A A 1l
H L X 2T Ak 2 2 R AT A AR i 5 00 10 Ak B
FPRiAEN 0.6 ~1.2 mm [ £ 580, ZhAD TR 1Y 2T 4k
SRR AN & 1 BT 7. 8 AR B - AF O TRC &
J AR B - FORE K PR SR 52.5R 95 fif IR
FARYE s BB T b K s i K 180 ke/
m* . SiO, J§T ik 734 92 060 MUED 5 480 435 A ki Az 0.6
~1.2 mm 15 0~0.6 mm #3338 £1 F i 5 7K NSl i
SR IK s A G DA SRR IR i A0 5 1 UK 51 s PE 3 b
L 4.
x2 RBERIUAGHRERE

Tab.2 Compressive strength of concrete

Rt REELHURRE/MPa EIREEEHUE

i T2 3 gglyE/Mpa MR
C40 43.49 45.19 46.88 45.19 1.695
C30 35.13 34.54 34.43 34.54 0.539
C20 23.69 24.13 24.59 24.13 0.450

®3 FEREANMAFIERE

Tab.3 Mechanical properties of textile

PRy LT L PRuLLT ke YR
4 HORL dEhrhi iR i ;E:ETE P
KM FAREC SRIE MERE KRR Tex /(g
/MPa  /GPa /% cm™?)
T700S 12k 4 660 231 2 801 1.78
E-glass 4k 3 200 65 4.5 600 2.58

i1 Tex=1 g/km.
x4 AREEIBEEL

Tab.4 Mix proportion of fine-grained concrete kg/m’®

KPe BMOR - RER S myb MR ok

475 168 35 262 460 920 9.1

@RS RERR (o)A 5 (924 L
H1 “HFEmpsm
Fig.1 Textile
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Tab.S Compressive strength of fine-grained concrete

AMRRFELIRENES gy pyopye s/ MPa A

51.36  52.79  53.04 52.40 0.906
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BRAEZ IR 24 h G PvBd AR5 fEbR SR 4P N 57
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N
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Tab.6 Experiment design of TRC reinforcing specimens

ey 2Cl 7 ey
5 Yum wpson  sw WO
Gl C40 5 120 1d/¥
G2 C40 — — —
G3 C40 5 90 1d/k
G4 C40 5 150 1.d/k
G5 C20 5 120 1d/¥k
G6 C30 5 120 1d/¥&

1.2 WEshke it
K ACE T VAR AT TRC 5 2R EE L 1 5

T PERE , B3 I 7 TR B 1 Oy gk . A5 B A
TRC 5 &R EE M F R s 2 — ik BRI ek
FE AR RN AR5 AL R T 57 7% 48 AR = 1 1) B 9]
I, Infar i #84 0.5 mm/min, 7R & B A 2
Fem AEH IR B A T, FUE T RS AR T i 6 A A% Ik
AU, A F for 0 % 2% U oL BB 10 s JE AT
YL 75 AR A2 B R B A R A | AR R
GBD3816 #5048 Wk 73 Bt 7 Gt 2K 5 15 B8 Fl £ 2
IR A5 . AT 5 D) 4k 40 1 28 8 4 8 B 4 = (D
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Fig.2 Schematic diagram of double shear loading
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Tab.7 Double sided shear test results

. RAFE o e
g SOy TORER s
AC,/mm
Gl 61.10 0.480 1.526 WU 5 Y 0% PR
G2 106.30 0.555 2.657 T 5 U1 PR
G3 74.58 0.530 1.864 XL B IR
G4 51.10 0.305 1.278 PAGEIRTIN1E7
G5 60.95 0.400 1.524 ST B A B
G6 63.40 0.440 1.585 XU 5 Y1 TR

2.2 KBRS
FEXRLIT B VA6 r S A R o A B A R ik



80 W KA CA AR E RO

2018 4F

RECHATR » BIALAR AR - A2 IR 4 i 2, TRC
g REE A 5 Y] S/ S AZ T AR U
RPN e A Y S 28 . 7 85 o A 4 3 R R 2
o in e A TTUR 7 By ) INE TR L e A g 22
. TRC H B 6] 289 o g 3l B I B AR
PR ARSIz, TRC 5 & R EE 5 i o b B2
B, SLBEUTIN I LG [ R L SE A B RA
Jon ] S5 N TRC M RE TR 56 - 3 v 54 85 L i &
A XU B VIR WK A W Ia) 5 T B UR e
RARBETL > e R A M.

G1~G6 I F A BEIRIE XS ARLL 229 5 X1 3 1)
R, SR ) 00T BT VISR A5 AN P 3 B s iR i
ZRAEAE TRC JZ 5 B 4550 Z 0], 3 22 WA
TRC JZ a0 B OGRS 3645 R i 3 5 4
55, 73 B TRC JZ 1 — AR B A R B 9 5 1 4 45
7R s A7 I R 2 0] 2 e A A B /D i AR B R
HEAEFRASR S B TR BE 1 A 0L BRI R 45 50 &
A AE D i B TR BE L 3k T B N O B R AL P
TRBE 1 211 JR R LE AR 3.

-_—

(a) TRC 5455 (bR IR EE 4T
B3 R@Fmsmirts
Fig. 3 Double side shear failure
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Fig.4 Interfacial bond strength-slip curves
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Fig.5 SEM diagrams
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Tab.8 Calculation of textile enhancing coefficient

BBETIT ARIREE T

fEvi R A

oy EE AN RN D
G2-1 45.19 52.40 105.05 1.689
G2-2 45.19 52.40 105.15 1.691 1.720
G2-3 45.19 52.40 108.70 1.779
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Fig.6 The relationship between cycle times
and interfacial bond force
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Tab.9 Theoretical and experimental values of interface bond force between TRC and

old concrete under chloride wet-dry cycles

S RS LPURIRE/MPa  4URIREE T HURIREE/MPa SEE THRAGFRRE B85 e/ kN Figh iR i/ kN AR E/ %

Gl1-1 45.19 52.40 120 62.34 60.05 3.67
G1-2 45.19 52.40 120 62.34 62.25 0.14
G1-3 45.19 52.40 120 62.34 60.85 2.39
G3-1 45.19 52.40 90 73.33 75.55 —3.03
G3-2 45.19 52.40 90 73.33 72.24 1.49
G3-3 45.19 52.40 90 73.33 75.95 3.57
G4-1 45.19 52.40 150 51.34 51.40 0.12
G4-2 45.19 52.40 150 51.34 50.80 1.05
G5-1 24.13 52.40 120 55.99 60.45 —7.97
G5-2 24.13 52.40 120 55.99 60.60 —8.23
G5-3 24.13 52.40 120 55.99 61.80 10.38
G6-1 34.54 52.40 120 59.34 64.25 —8.27
G6-2 34.54 52.40 120 59.34 61.00 —2.80
G6-3 34.54 52.40 120 59.34 64.95 —9.45
25 R W] I (5 R R IR OE B 4
AR A B A TR F TRC 5288 5 & i

S B K B2

1) MR8 7 & 1R B - 5t i Ay LS T R Y B
MRS T A 1 K a5 2 W LR BT TRC
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