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Fig. 1 Schematic diagram of test equipment

LTS/ mm 60~40 40~20 20~10 10~5 <5
SR L 17.8 26.4 20.4 16. 1 19.3

BT & Ll % )
Uk 16.6 24.9 19. 1 14.9 24.5

T2 AR
Tab.2 Test schemes
e Pt B2k Herkl sk #Fi
| E 1/ kPa 50,100,200,400, 600,800 50,200,400, 800 FLBRRL R 20% AR
LB 20% ,21% ,23% ,26% AR S 50 kPa, KTIRE
TR AF A Fn B EJ1$49H 200 kPa, FLERE K 20%
PRI LRI T

(1) $ZBIT AR R & HE AR, 73 4 2R Sl ik =BT HRYFLB A, 250 2 J2 R s i Ik 58 nUm R 4K
53 25 2o B N 6] FLAAHE AR R ORUESE 4 JRFR SRR S8 U , 00 b i i /K P ELAM e AT BE R I
JE37 35 em,,

(2) FEMEAVRE_EFR It T 1 B T, B Ag e i B Rl e MIRAT, BE R OB AR 1 00 3R
I BRI A

(3) Ja S HUH AR AT KRk 7 38 000 [F) 2518 SR A% R 1E

(4) XA Pk I EE AATHNAE SR, ma R,

2 RIE R

2.1 BIM -z

AR 7577 5 YA A T B R T 3 3 B N T — PR AN A O AR MRk s, X TR B A 0T A T R Ak
P KRR T B LUK 1 B I B AR 3R BY N ) | BB ke BT AS B I )~ F% ih e A S AE AL, L 400 kPa
BRI WP A R R A (L 2) o BT iR it 2 B AR L C R BRI T —



76 KoOF O ok BT OB R 2017 4E 10 A

A S IO AR B . tor
(D)W ETH OB, BRI RRs s DR 5,

WSRO W R Aol 2 1opf

106 A SR e S R I
(2) L FHEBEL, SURIERT | B HBGaR = 04

BABRMA, TRERRERDR, A T AR 0 A6 01 TTe a0 2080 2

S8 Be 332 i T HEATRHLBR A 20% , X4 A £ 2 35 FHRALES / mm

W R LSRR AR I B, B ) o0 o
VAL 132 J ) S AR B DY IS, BTARACM R i 5 Curves of shear stress and displacement of average

IS, FREERARBI N T4k, &I SRR (i S 1% line of 400 kPa
TR BRI R ot X R TR R e A
BRI BR AR 5 1 B2 1Y
2.2 BURISI-(IF LN B R

B35 5 HEAOR AR EAE DL 2 2% BE S AR R ) S OIRES LR A 6, 5 W
B SRR AR R AR G IR EE T S OIRAS FLBRR X 4 R R AT 40T
2.2.1 EERERAZ A BRSO XHEAR B I dil B 2 2 BE s gy v - k. 3 A
4 JEAA R T2 A i 50 )~ R it 2, HEA e g KT RES FLBR 3R h 20% [T e A
AR T BRI WA 5 N7 ) RN B 1N A T A N EL AR AR B I R PEAS L (1 5 1 T

g
=)

——50 kPa

2.0
1.8 ——100 kPa 1.3
5 1.6 ——200 kPa s 1.6 ——50kPa
£ 14 ——400 kPa E 14 200 kPa
Z 1 —=600 kPa = 12 ——400 kPa
= 12 ——800 kPa = 1 ——800 kPa
= 10 = 10
= 08 iz 08
& 06 Y
0.4 0.4
0.2 0.2
1 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 J
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
PR AR / mm P / mm
K3 AR SRS LR 50 )~ A8 2k Kl 4 ARHEIT FALR R -0 2k
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Pull-out test analysis of steel bar in rockfill materials

HE Liang"?, LI Guoying'
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Changzhou Institute of Technology,
Changzhou 213002, China)

Abstract; As an effective seismic strengthening measure for the earth rock dam, the reinforcement is used more
and more widely in the construction of high earth rockfill dams. A premise of the reinforcement design is the
research on the contact characteristics and influence factors of the steel bar and rockfill materials. The authors of
this paper, through laboratory pull-out tests, made studies of rebars and interface friction characteristic of the
rockfill materials, and revealed the impacts of different overburden pressures, water content of rockfill, aggregate
gradation and porosity factors on the test results. The experimental results show that the rockfill materials and steel
contact shearing force and pull-out displacement curves show a parabolic shape with an opening at the lower end,
which is steeper than that in the descending section, and the values of the residual shear stress are unstable. For the
four influence factors, the overburden pressure and peak shear curves have approximately linear relationships; the
porosity and the peak values of the shear curve are similar to a linear inverse relationship; the peak shear stress and
the pull-out displacement curves of the trim level average are over the test curves of the grading of the upper
envelope line. The peak shear stress and the pull-out displacement curves of the rockfill materials under the

conditions of saturated water content are much lower than those under the dry conditions.

Key words: reinforcement; rockfill materials; pull-out test; shear stress



