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Abstract: Ultra-high performance concrete (UHPC) has great application prospects in engineering structure
reinforcement. The reliability of the bonding properties at the interface between the new UHPC reinforcement
layer and the old concrete structure is critical for ensuring the serviceability of the reinforced structures. To
determine the influence of different interface treatments on the bonding properties at the interface between the
UHPC and normal concrete (NC) , six Z-shaped UHPC-NC bonding specimens were designed, and the
bonding properties of the UHPC-NC with three different kinds of interface, namely smooth, chisel, chisel +
reinforced, were investigated. In addition, nonlinear finite element models for the concrete interface were
established to determine the distribution law of bonding stresses of different UHPC-NC interfaces under shear
loads. The results show that the bonding properties of the UHPC-NC interface increase with the increase in the
interface roughness, and interfacial shear reinforcements can postpone the debonding and cracking of the
concrete interface. Compared to the smooth UHPC-NC interface, the shear strength, stiffness, and elastic
stiffness of the concrete interface with an average chisel depth of 4 mm and four shear reinforcements with a
diameter of 8 mm are improved by 156.1%, 10.9%, and 101.0%, respectively. With the continuous

development of interfacial cracks, the shear stress distribution of the UHPC-NC interface treated with chisel

I 5 B #7:2023-05-10

BT HEHRBAE ST HE (45 :52278161) ;) K4 HARBl3 4 5 0h3 H (4% :2023A1515010535)
EEB N AR B ML AR5 T E-mail : 1095801967@qq.com

SBAEESE PR, T A, BB E-mail :hesh@gdut.edu.cn



% 4 4 7 &

B, % :UHPC-NC R @ 40 9 1V 4k X 20 AT 22 139

and reinforcement becomes more and more uniform, and the residual bonding effect of the interface is mainly

provided by the interfacial shear reinforcement.

Keywords : UHPC-NC interface; reinforcement;bonding properties; shear test; numerical simulation

nu\:

0 7l

HEA 21 20 LUK, o [ A #5238 I i R AR R
Fi I mg A 4G, i AR A9 A TR 8 1 M 22 1 BN [
PRI T 24 TR BE 1 0 7 9 85 Dl A5 52 4
¥ 2 A R A Ve o 5 B0 A TR BE 1 M 92 2005
KRR 2, A4 B BT B R o8 3 (WR &+
WA A7 A 78 25 JEON 38 43 LR BE RN B RN AR ) (i
5T A g o (R T RO R ™
S ) VAN AT R OB E A IR O SO A & R
TR BE M T8 10 45 0 2 1 o HL R A5 1 R R A 1Y)
BT B R G MO R A P G 3 TERG W AR A (G R A
o Bk 2F 48 CFRP A ) B8R A5 38 TR BE 1 3G 0K 45 74 W
], B A 32 B X3 B A A0 I T o8 A O IR A% M
BE o SR, R G V40 A 2% o CERP A X 1 42 Wi e
SAVE R TH A BR |, A IR Y 3 G TR BE [ 2 2 W
SN S i N B N S T ICT DS
v 5% W B R 7R 2B T, E B IR [ DR A ) B g g
AR R B, LSRR R R

VT AR ke | A 2 3 i 1 SR T 8 1 B YR 8E - (Ultra
High-Performance Concrete, UHPC) Jill [& FE 45 1R £E 1
SEM R TR . UHPC & —Fh B ok i L5
M P AF A 5 U ™ B bR 0 R 4R 2k & b RL
A i S UK S T SV /ol = R e R € R A
BB K WA AT 2% UHPC 5 3% a8 8t +
(Normal Concrete, NC) (454 it 1%*. K UHPC
Jon T B A B A TR B P TR AR At e 4 A T A A
MUK ERE T O RESE SR BB MPLEE I aE Ty o SR,
58 UHPC 5 IHTRBE 1 2 [8] 47 75 Wtk B3 i 43 % 201 A i
AR A8 2% S, M A o i b o 2 TR R 45 G TP BT AL
N B 2 S B TR b A A Y B 4 T T
DRI 85, FE 2 A7 AE IR AR ik 8 b 2 B 3 g i XU oAb
IR DCTR Bk b 3R 1w, AT DR R B R A5 AR T o
T[] 25 48 Y AT B R R DL By TR Bk ST A T
NALFE T W UIR B AL R A A

EI 7, B P9 42 o6 UHPC-NC 45 4 T Fh 45 1
B 5. Jang S0 R IR BE 1 45 5 b5y

b
=

PEREUEAT TR 56 0 53, & B 45 4 1 B 30T 10 B R v
£ X UHPC-NC S 1 &6 25 08 B2 5% ma) & 2 5 Aaled
ST R EE L A A AR A R R T R
JE X UHPC-NC 45 4 1 B5 245 Ve B 52 e, 245 9L R
B X ST BY 7 A% 3o 5 i 455 SR BH SO T R[]
UHPC-NC i bi 85 P 6g , & BUIREE + % 1 20 18 X}
S5 45 T B BY o AR BA S, AL T A A o ) A RE U —
A Mok 85 G TH AR Y RE ) 5 RO 6 UHPC-NC 5t
T 2E A7 1 0 F 5T 2 B < 45 A T ok R B BARE
B, 45 A B & AR e BT DI IR . 25 A 1 Ab
E A W5, H i A 52 UHPC-NC F i 26 45 5% i [F £ Y
W A 2 B 59 80 far 24 FF UHPC-NC 454 M
Fhas AR B A B 58 30 A /b, e L R A M 2 o ]
JFH (18 B FIARL Ay S 180 59 U0 2% AL iR A TR ABIE Y

BT AR SO IHRIE T 64 2 UHPC-NC #
I B 57 3 F X R R A 3R AR TR
UHPC-NC %5 & i if 17 3l 3 oF 52, 50 i1 A [Al
UHPC-NC %5 & i /9 Bh 25 50 B NI B T 24485 X R A
JE R AE , I 38 o 8 57 19 UHPC-NC 45 4 T4t 85 I 2k 1k
A PR TR B 5y U fif 2 7E R A W) 45 4 1 6 4
I 109 43 A ML, LA g UHPC 3§ 2 I 5 BE A TR st
W G ) TR IO AR i

1 RKBH%E

1.1 R EIE R FIME

IR W E 1 (a) BT R /Y Z I8 B8 3 44 1 3k
UHPC-NC %5 & i 3 25 88 1% 10 B A 2B A n 2%
RN R TN NS A U A S A P = b4
FHF 6 o VR E 45 A E B A AR E Y 2B B ey il i
P A Sz ) A L IR IR EE L B2, ) X s A
B BURE AR R ORAIE 8 [ R VR B 1 25 A i AE A rh
W, LB IR BE 44 4 0 38 5188 30 mm FE 1Y 25 1
T2 0 At RS B A T A O T 1(b) TR .

AR B % B9 UHPC-NC 45 4 1 72 20 460 45 7 1
eH R B AR, R Es A e U R 34 2T
UHPC-NC #mye syl of, RA S 80l wiE 24,
K 1(b) i /%, UHPC 5 NC 45 4 1 i B 58 5 1



140 ¥ 4k

A S 2024 5

200 mm, #1IABTRESHEEEN . MHS
GH.ZM . ZJ 5 e R Fam e it % B B A, 507
1A 243 AR AL TR WA A F 2 B0 10 9R 5

- 320 4 50 100 50

y 160 0y

. O’F

f ( < S
- UHPC 1

X -

L 50 100 50
o Pt
on w

T 25 4 1 L

/ 2wz
o - —_ G
“ S .
o
' 50 100 50
o —t
-
WA IR %+ 2
2V
///// miF
o
(a) LA R F (b) %A i b BT X

1 KRR~ REHHEEEN :mm)
Figure 1 Specimen dimension and reinforcement

arrangement (unit:mm)

x1 REGEEERITSH

Table 1 Main design parameters of specimen
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Figure 2 Loading device and measuring point arrangement
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Table 4 Basicconstitutive parameters of concrete

REeL WMo /) GiRoRe MERMy  HWEa
C55 38 0.1 0.005 1.16
U120 40 0.1 0.005 1.16
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Figure 6 Constitutive curve of concrete and steel
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Table 5 Interface parameters of finite element model

R Ko/ K/ Ko/
X (Nemm ®) (Nemm %) (Nemm *)

) ¢! 0

t(

GH 10.42 4.45 4.45 6.97 12.07 12.07

ZM 10.49 4.48 4.48 12.32 21.33 21.33
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Figure 8 Finite element model
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Figure 10 Interfacial bonding state (left), frictional shear stress (middle), and normal stress (right) (unit:MPa)
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Figure 11 Calculation results of stress at different UHPC-NC interfaces under extreme conditions (unit: MPa)
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