5549 B oW
2021 4F 9 H

A B K “F 2 4 CH A B RD
JOURNAL OF TONGJT UNIVERSITY (NATURAL SCIENCE)

Vol. 49 No. 9
Sep. 2021

NEHS . 0253-374X(2021)09-1275-09

DOI: 10. 11908/j. issn. 0253-374x. 20333

ENERMSEENAMEEERBERESH

3Rk, KR, T

4, FRIZE

([RIPFRF AR TREERE, i 200092)

WE: WRTHHEMEREZPERERR S M RN
M ZhLEERE . DA B VI B S 18 i i A &, DR
27 AR R RS o I SRR LR AN A T L 5N
FHERLE M B SR B LA = RS AN AR AN A B A 1
Byxt g o= A s, e B30 Z6h 45 1 52 e A
o A AR B S T RS At iRk e  — M A it 2
TR T BB I Ar 2R R I G , JL FREIRAE 29 0.1 ~ 0.3 4%
WA fr . HE— DRI T BB S S A A 1 B 45 —
AR, I8 TR BRI 4 45 10 7 RN AT |
VRS R RS S SN R R B w5,
A BRICE A T4 B AT, R BN A% ()12 .16 . 18mm [
P R IR AR K A A0 5 U SR st R A 2 5 I 8 A T NI T 5l
7d . Td o XS8R INN] Ry B VST ke 1T DA SOk E D)1t
SRR AR

SKIRIA) . RSB PO AT A FRITEL  Fh A — A
TR s RS iR
FESHS. TUS02;TUS26 XEktREE: A

Test and Simulation on Bond Behavior
Between Sleeve Grout and High
Strength Steel Rebar
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Abstract: Bond behaviors of sleeve grout and high
strength steel rebar were investigated for the grouted
sleeve connection. Taking the diameter of steel rebar and
its embedded length into account, the pull-out test with 27
specimens was employed to investigate the bond
behaviors between sleeve grout and steel rebar. Based on
the test results, it is found that there are three failure

patterns of specimens after loading, namely, steel rebar

Wik H 1. 2020-08-21

FETH . FEE ARBIAIE S FE IR (LX) A7E S22 7T0H (51661145023 ) 5 5K A SRBHFFE 4 1 13 H (52078358)
Hi—AEE  XVRAAR(1983—) , 53 b A, F2E58 0 n) il e R 45K Pk . Email: dliu@tongji. edu. cn
WIEEE : HEE(1968—), %, %%, /L Sl Tof i+, BRSO ) A IR 5 T Ee e+ 454

Email: jzx(@tongji. edu. cn

fracture, bond-slip failure and splitting failure, which
were affected by the diameter of steel rebar and its
embedded length especially. In addition, there is a sudden
drop with a range of 0.1 to 0.3 times peak load in the initial
decline part of load versus slip curves of specimens with
bond-slip failure. Furthermore, bond-slip constitution
models were initiated, and expressions of the bond
strength, peak slip and residual bond strength were built
by the data fitting for the specimens with bond-slip failure.
Finally, the finite element analysis was used to stretch
these previous expressions. Combined with the results of
simulation and the test, it is found that the embedded
length of steel rebars with a diameter (d) of 12mm, 16mm
and 18mm should not be less than 5d, 7d and 7d
respectively when the failure mode of rebar fracture
occurs to the pull-out test. These findings are beneficial to
the design of the grouted sleeve connection and form its

bearing capacity calculation method in the further study.

Key words: sleeve grout; pull-out test; finite element
numerical simulation; bond-slip constitution model;

bond strength
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Tab.1 Details of the pull-out test

by Ced/SEPRIE)/

iRl JF% d/mm o L, /mm &
1

GBS 12—3d 2 3d/36 79
3
1

GBS 12—4d 2 12 4d/48 67
3
1*

GBS12-5d 2 5d/80 55 JE
3 PR
1

GBS 16—3d 2 3d/48 67
3
1

GBS 16—4d 2 16 4d/64 51 PRl
3 Friti
1

GBS 16—5d 2 54/80 35 FFAE
3 PRl
1

GBS 18—3d 2 3d/54 61
3
1

GBS18—4d 2 18 4d/72 43 I
3 AR ]
1

GBS18—5d 2 54/90 25 JFil
3 AR
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Fig. 1 Configurations of specimens (Unit: mm)
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Fig. 3 Loading phenomenon (The specimen labelled GBS 12-3d-1)
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Tab.2 Parameters for the load versus slip curve of

specimens
e L2 P F,/kN so/mm R
1 54.3 1.34 Il
GBS 12—3d 2 41.7 0.57 Il
3 37.2 0. 38 II
1 51.0 0.45 Il
GBS 12—4d 2 41.9 0.79 I
3 52.9 0.18 1
1 X * *
GBS 12—5d 2 45.6 0.61 1
3 47.7 0.16 1
1 60. 6 0.25 Il
GBS 16—3d 2 43.0 0.39 [l
3 71.9 1.41 Il
1 82.2 1.51 Il
GBS 16—4d 2 89.6 0.48 Il
3 86.4 1.40 Il
1 103.9 0.33 Il
GBS 16—5d 2 99.3 0. 36 1
3 97.0 0.10 Il
1 85.8 0.20 Il
GBS 18—3d 2 66. 1 0.43 Il
3 62.9 0.31 [l
1 69.5 0. 40 Il
GBS 18—4d 2 90.9 0.28 II
3 9.1 0.38 Il
1 111.5 0.59 II
GBS 18—5d 2 105.9 0.38 II
3 111.7 0.55 Il
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Fig. 5 Failure patterns of specimens
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Fig. 6 Fitting expressions for the parameters of bond-slip constitution models
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Tab.3 Parameters for the load versus slip curve of specimens with failure pattern [[
v Gt F,/kN 5o /mm F,/kN T, T,
i s Fo. Foa So.r So.A F.. Fia / Nemm* / Nemm -
1 54.3 1.34 19.21
GBS 12—3d 2 41.7 44.4 0.57 0.76 10. 45 21.8 82.7 16.1
3 37.2 0.38 35.75
e 1o 1 51.0 _ 0.45 30.99 15.0
GBS 12—4d 9 419 46.5 0.79 0.57 23 41 27.2 25.7
e 1 60.6 0.25 29.90 12.7
GBS—16—3d 3 719 66. 3 141 0.83 a1 51 30.7 27.5
1 82.2 1.51 34.48 26.8 10.9
GBS 16—4d 2 89.6 86.1 0.48 1.13 32. 60 35.1 ' o
3 86. 4 1.40 38. 31
b A= 1 103.9 0.33 40.75 25.0 11.1
GBS 16—5d 3 97.0 100. 5 0.10 0.22 18,30 44.5
GBS 18—3d 1 85.8 85.8 0. 20 0. 20 42.58 42.6 28.1 14.0
. - 2 90.9 - 0.28 23.00 22.7 7.2
GBS 18—4d 3 91 1 92.5 0.38 0.33 35 03 29.5
1 111.5 0.59 49.42
GBS 18—5d 2 105.9 109.7 0.38 0.51 67. 00 49.2 21.6 9.7
3 111.7 0.55 31.32
#4 FERETEREANNA F) IFHRRRFG R o 5 TR 3, BEHER

Tab.4 Application for the built calculation
expression of bond strength

ru.t/(N' z-u.c/<1\1'

W PGSR = 2 Ty o/ To
mm™ %) mm™?)
GBS 12—4d—3 1 29.2 30.1 1.03
GBS 12—5d—2 1 20.2 28.4 1.41
GBS 12—5d—3 1 21.1 28.4 1. 34
GBS 16—5d—2 1 24.7 22.6 0.91
GBS 16—3d—2 [l 17.8 26.0 1.46
GBS 18—3d—2 I 21.7 23.6 1.09
GBS 18—3d—3 I 20.6 23.6 1.15
GBS 18—4d—1 [ 17.1 21.9 1.28
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