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Abstract: Work on the bond-slip performance of partially encased concrete (PEC) under the action of expansion agent
was carried out. Six groups of specimens were designed to carry out short column push-out test. The effects of
concrete strength, bond length and expansion agent content on the interface bonding performance between H-shaped
steel and concrete were investigated. The composition of bond stress was analyzed, and the numerical model reflecting
the bond-slip performance was established. The results show that the improvement of bonding performance is
positively correlated with concrete strength, bonding length and expansion agent content. 81.6% of the bond stress
between H-shaped steel and concrete is provided by friction stress, and the ratio of friction stress to chemical bond
force considering bond length is stable at 42% —47% . The broken-line bond-slip constitutive model established
according to the test can better reflect the relationship between bond stress and displacement. The finite element model
established by nonlinear spring is well fitted with the test results.

Key words: composite structure; bond stress; constitutive model; expansion agent

R AR BE 1 (PEC) RAREAE T m pUie B 2 AR08 BB 45 ) B8 & /Y 57 J) 2 $2 1F 2 AR IR
PEREGF SO0 A AR R T AR RN SR W SRR AR B AT R SRR VE O A - A IR B

Wk H 91 : 2022-05-03; 1811 H 11 :2022-07-22

FEE T E R FARE LA BT B0 H (51868061) 5 N 52Tl ¥R X [ SA R4 5 4 8 B 151 H (2020MS05071, 2022LHMS05011)
Al LW (1976—) , B IR A RN, NS B K 2E R A R0, [ . E-mail: caofubo@139.com

MIREE : ERE(1977—) &, WS H R T NS R B 202, 1 AR 0, 181 - E-mail: 14755826@qq.com



1178 7

WM B % W %254

Jh —Fh ELE Y 2 A 2

[l N AR 22 5 3 2 0] BE HOE B0 A R AT
TR 5T, (HK 2 BOR AT T R AEAE AN A
INE AT R4 R SRR W PEC i EREZ 3] T
VLA AR 3 ) TR AN R R 1 3 B Ning 45 F
FE TGP 3T A H HIB AR 9 PR HE it 5 Cao 55
HEAT T ey 2 A0 1 HIE A il e 1) Sy 30 ot A
HRIFSE s AR AR RIS R B PEC AL R4 1 #E fiE A
1 KT PERE & ] T AR BB X B R A A i
A SR AT B AN A A W R TR REEAT TR AR
VR 450X 86 4 W B b 4 IV 0 B 2R SGHE AT T 4 T 5 M
BILAE AR AE R LT R A K R R R A P RE Y
BRI 5 ZEHA R T AR e 5 BT, B A
TSR BE L 2 A PRSP RE

ARICBETE T 6 45 IR BE 1 5R JEE  Bh 45 K A
B B R R T T 0 UL R HOE 4N 5 TR e
- B S5 TN, LA E H R A T R AR R A

1 iRIeHER

1.1 R BRI it

SR PO 42.57K P (C)BL i 3 Bl B 1 R 5E +
Bl At R PERE LR 1.6 1 FA MBI IK , MP R ™
¥ EA IR RN £, 53 0 R 28 d N7 5 AT R B R
F128 AP R EE  E oA AR i R B RR R AL
WA (G) 5 445 Rk FH R SR8 (S) , 4l BE A5 M, —
2.5, HRMBEE N 265 g/cm’, FRE(FREDE) AN
2.8%, b . AM 0 R ik R R sk g ] AR K R
(SP) s FE K (W) 5% I H kK HIE#IH] Q2358
N T A, A >R B A2 8 mm Y HRB335 2
AR, B RHPERE UL 32 2. 5 2 7 o, Fil 0,23 B B B BT
PR R IR B e iR IR AR o SR IARS L, 8 SR i
KR B R GRhas B R 0 e {7 A 2k
Ui 50 mm JF 4G, BE 25 F 3 50 mm 455, (8] # 50 mm
R R AR F

®1 RETHESE R

Table 1 Mix proportions and properties of concretes

Mix proportion/(kg-m ™)

Strength grade  my/mg f./MPa f./MPa E/GPa
C w G S FA MP EA SP

C40 0.38 331.0 200.0 729.0 889.0 94.0 63.0 37.0 6.7 28.0 42.0 31. 36

C50 0. 36 340.0 194.0 797.0 859.0 97.0 65.0 38.0 8.8 33.8 50.7 33.42

C60 0.28 384.0 170.0 762.0 832.0 110.0 73.0 43.0 10.0 42.0 63.0 35.98

C40” 0.38 331.0 200.0 729.0 889.0 94.0 63.0 22.0 6.7 32.5 48.7 32.97
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Table 2 Properties of steel materials

a/ o/ E/

Steel e,
MPa  MPa ’ GPa

“ /%

Q235B 437.5 314 1659.3X10 ° 196 0.29 29
HRB335 581.0 373 24
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(a) Specimen size (size: mm)

Fig. 1

(b) Slotted webs
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(c) Layout of strain gauges

(d) Specimen details
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Table 3 Parameters of specimens

Specimen Strength grade w(EA)/ % Size of H-steel/mm Bonded length/mm
PEC-40-10-300 C40 10 200X 200X 6 X6 300
PEC-40-10-400 C40 10 200X 200X 6 X6 400
PEC-40-10-500 C40 10 200X 200X 6X6 500
PEC-50-10-400 C50 10 200X 200X 6X6 400
PEC-60-10-400 C60 10 200X 200X 6X6 400
PEC-40-6-400 C40 6 200X 200X 6X6 400
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Loading diagram and device
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Fig. 3 Curves of load-displacement of specimens
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Table 4 Characteristic of bond stress

Specimen z/MPa ¢, /MPa t,/MPa t/7, S/mm

PEC-40-10-300 0. 043 0.143 0.197
PEC-40-10-400 0. 054 0.158 0.258
PEC-40-10-500  0.096 0.139 0.354

0.2183 28.95
0.2477 29.95
0.2712 30.00
PEC-50-10-400 0. 068 0.124 0.313 0.2173 28.13
PEC-60-10-400 0. 082 0.167 0.369 0.2222 30.05

PEC-40-6-400 0.062 0.157 0.182 0.3407 29.52
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Table 5 Calculation results of bond distribution
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Fig.4 Average bond-slip curves of specimens
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Fig.7 Comparison of simulation results and test data of bond-slip curves of specimens
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