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Experimental investigation on bonding anchorage performance
of full-thread high strength anchor bolt
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(1. College of Civil Engineering and Mechanics, Xiangtan University, Xiangtan 411105, Hunan, P. R. China;
2. School of Civil Engineering, Hunan University, Changsha 410082, P. R. China)

Abstract; To study the bond anchoring performance of full-thread high strength bolts, pull-out tests were
carried out on forty-eight specimens in twenty-four groups, where the influential factors on bond anchorage
capacity were considered, including the bolt type, bolt diameter d, the anchorage length [, and the
thickness of concrete cover ¢. The results show that the anchorage performance of straight high strength
anchor bolts was lower than that of with head ones. The bond stress of straight high strength anchor bolt
was mainly concentrated on the contact area within the anchorage length 10d. Its bonding performance
increases with the thickness of concrete cover. However, increasing the anchorage length will reduce the
influence of the thickness of concrete cover on the bonding property. The energy translation and dissipation
of high strength anchor bolt under tension are influenced by the concrete failure pattern and anchorage
length. Moreover, the calculation formula in the design codes provide over-conservative estimation for the
critical anchorage length of anchor bolts.
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Table 1 Main parameters of specimens

x1 AHEESH

b ElRe) BT d/mm ¢/mm l./d l,/mm F./kN F/kN FEMIPEA
71607 AR 16 oo 7 112 114. 46 111. 14 104.20 A SIRE L R IE BN
21610 Hhie 16 oo 10 160 114.46  111.49  109. 82 TR AR TSR
21615 A 16 oo 15 240 114. 46 111.18 108. 38 AR W i R
2-2007 e 20 co 7 140 191.83  146.57  152.25 TR PF & A TR HE AR
22010 A 20 oo 10 200 191. 83 173. 82 207. 91 AR Wi R
22015 G 20 ) 15 300 191. 83 180. 82 180. 67 R TR
22407 Hhie 24 oo 7 168 248.24  190.47  192.25 i & AR AR
22410 A 24 ) 10 240 248.24  240.26 242,94 KPR AR A IR
22415 g 24 oo 15 360 248.24  243.03  246.22 AR W IR

2163007 I=K TS 16 30 7 112 114. 46 79. 70 62. 52 WE & A TR B R

2163010 A 16 30 10 160 114.46  109.82  108.83 SR A TR - B AR

2203007 A 20 30 7 140 191.83  109.89  115.04 TR A TR 1 B RN

2203010 HE i 20 30 10 200 191. 83 185. 52 164. 68 i e A TR B IR

2243007 B 24 30 7 168 248, 24 142. 49 140. 50 R & AR R BE - B IR

2243010 R 24 30 10 240 248.24  251.02 250. 44 IR & A TR e - B IR
w-1605 it Sk R 16 oo 5 80 114. 46 106. 43 114. 63 AT R
w-1607 Sk AR 16 co 7 112 114.46  106.36  111.01 AR TR IR
w-1610 i Sk AR 16 ) 10 160 114.46  104.58  109. 67 AR W IR
w-2005 S R 20 oo 5 100 191. 83 179. 22 177.99 AR W IR
w-2007 i Sk AR 20 oo 7 140 191.83  189.75  188.49 AR T IR
w-2010 SIS 20 oo 10 200 191. 83 192.78 190. 46 AR TR
w2405 e Sk A 24 oo 5 120 248.24  249.65  245.44 TR W IR
w-2407 SIS 24 oo 7 168 248.24  248.11 246. 67 R TR
w-2410 Sk 24 oo 10 240 248.24  250.93  248.77 AR W IR

T B 27163010 A w-1610 H1 2 17 ELA: » w4135 Sk IR MURS B B B4 L 16 5 85 [E B o Dy 16 mm, 30 48 ELHHi#E ¢ Jy 30 mm, 10 F54
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Fig. 1 Full-thread high strength anchor bolt
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Fig.2 Reinforcement arrangement and the size of specimens(mm)
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Fig. 3 General view of the testing specimens
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Fig. 4 Test setup
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Fig. 5 Failure modes of a bonded anchor

a
—
o
s




%3

MR, AR S R A B M Ak

RIEFF R 61

1 L AR AR X A R A T T A
MR T TRBE T HEAREIR IR 5 B R RN BY R

(LK 6,

2.2 $ERRBINRE T SHEHEE RN

2.2.1 HEanERayn KSR IEE 4
WER L ey SRR A N o Sk v R A L AT B F
B s W& AN 7 BroR . i Sk 50 2R Al A 35 36 21 T

PR BE L A R W

L 7)) ~ (D, B R

e 5 21607 KA TR EE L LA B MR, ULIE 7
(b) 331 22007 % A= TR Bk - HEAR IR, LKL 7 (e

22407 Fil 222410 K ARG

IR, WK 7 (h) ~

(a YRRt il AL ae (i) s oAt P T B RS I L R SRR TR
EMONCINONCINCONEE =1y (3 NERay ik
KA 3 9 L 4 [ 5 -
PR T H R e i o
R 222 mEAREEQYH AR
e omenl  (ommrssm  RMTEEIE RITRIEN B T M g
— e ® (Dt
6 BENK A IR -
Fig. 6 Failure modes of the typical testing specimens v = F/mdl, M
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Fig.7 Tension-displacement relationships
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Table 2 Bond property of the specimens with
different bolt diameters

RAMHS  d/mm l./d l./mm  F/kN  7,/MPa
2-1607 16 7 112 108. 67 19. 31
2-2007 20 7 140 149. 41 16. 99
2-2407 24 7 168 191. 36 15.11
2-2410 24 10 240 241. 60 13. 36
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Fig. 11 Development of ultimate load anchorage length

with different bolt diameters
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Table 3 Bond property of the specimens with different

thickness of concrete cover ¢

_MEHES d/mm o/mm  L/d  l,/mm 7o/MPa
2-163007 16 30 7 112 12. 64
z-1607 16 ©o 7 112 19. 31
2-163010 16 30 10 160 13. 60
z-1610 16 ©o 10 160 13.77
2-203007 20 30 7 140 12.79
2-2007 20 ©o 7 140 16. 99
2-203010 20 30 10 200 13. 94
z-2010 20 ©o 10 200 15. 20
2-243007 24 30 7 168 11. 18
2-2407 24 o 7 168 15.11
2-243010 24 30 10 240 13. 86
22410 24 S} 10 240 13. 36
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