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Fig.1 Test specimen sketch
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Tab.1 . Pull-out test specimens list

EMREL

B BETA fmER  MPRE S RPREEE pawnr antw
A-1 40 FRE 400 43.1 16 160 42.0 —_— 3
A-2 41 SR 400 61.6 16 - 160 42.0 — 3
A-3 AR EBE 400 85.2 16 160 42.0 — 3
A-4 ARSI 400 90.4 16 160 42.0 — 3
B-1 A8 41 & kL 500 32.3 10 100 45.0 — 3
B-2  MBAIER 400 49.4 25 250 37.5 — 3
B-3 # 40 S kL 400 54.5 25 250 25.0 —_— 3
C-1 #B 40 F o 400 44.0 16 80 42.0 e 3
C-2 A SR 400 48.8 16 240 2.0 — 3
c-3 YR SR 400 44.0 16 320 42.0 —_ 3
C-4 AR B R 400 47.5 25 200 37.5 — 3
c-5 AR AN FOR 400 56.0 25 375 37.5 —— 3
D-1 4R Sk 400 48.8 16 160 15.0 d°5.5@ 80 3
D-2 AR SR 400 42.4 16 160 25.0 $°5.5@ 80 3
D-3 U R 400 85.2 16 160 15.0 ®°5.5@ 80 3
D-4 48 &k 400 90.4 16 160 25.0 &"5.5@ 80 3
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A 4 FrR.
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Tab.2 Analysis of the bond-anchorage properties of ultra-fine grain steel bars

e 7,/MPa /f, ¢/d 1./7d Po 7 /f, T./7
A-1 8.40 3.048 2.656 10.553 3.131 0.973
A-2 10.07 3.046 2.624 10.597 — 3.110 0.979
A-3 10.36 3.335 2.598 10.623 —_— 3.093 1.078
A-4 13.34 3.221 2. 605 10.629 _— 3.097 1.040
B-1 16.24 6.911 4.778 9.845 — 4.506 1.534
B-2 6.89 2.322 1.488 9.542 —_ 2.415 0.961
B-3 6.50 2.073 0.981 10.360 _— 2.074 1.000
c-1 11.29 4.050 2.484 5.070 — 2.331 1.216
c-2 9.08 3.092 2.560 15.775 —_ 2.975 1.039
c-3 6.35 2.278 2.503 20. 260 — 2.898 0.786
C-4 5.49 1.885 1.442 8.079 — 2.431 0.775
c-5 5.05 1.589 1.500 15.247 —_ 2.329 0.682
D-1 9.76 3.335 1.321 10.052 0.014 2.544 1.311
D-2 11.65 4.300 1.550 10. 692 0.012 2.645 1.626
D-3 10.96 2.737 1.042 10. 623 0.015 2.739 1.151
D -4 13.53 3.270 1.645 10.635 0.011 2.688 1.216
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Tab.3 Comparative calculation of anchoring length

R f, B{E/MPa  REELEEFR  f/MPa L/d l/d L/
€20 1.10 53.45 46.63 1.146

C30 1.43 41.12 35.62 1.154

.40 & B 500 420 €40 1.71 34.39 29.60 1.162
R cs0 1.89 31.11 26.68 1.166

= C60 2.04 28.82 24.63 1.170

€20 1.10 45.82 39.81 1.151

C30 1.43 35.24 30.37 1.160

B 40 kL 400 360 €40 1.71 29.47 25.22 1.169
FE cs0 1.89 26.67 22.71 1.174
=C60 2.04 24.70 20. 96 1.178
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Experimental Investigation of Bond — anchorage Properties of
Ultra - fine Grain Steel Bar

LIU Li - xin, LI Qian, LI Hong - yan, ZHANG Yan -1li, MAO Da - ling

(School of Civil Engineering, Zhengzhou University ,Zhengzhou 450001, China)

Abstract: Based on 48 ultra - fine grain steel bars pull — out test, this paper investigates into the bond — an-
chorage properties of ultra — fine grain steel bars. Then the calculating formula of bond strength has been es-
tablished on the tests, and the anchoring length of ultra - fine grain steel bars in the design of concre elements
is proposed too. The result is that the bond - anchorage property of ultra — fine grain steel bar is identical to
. that of common crescent ribbed bar, the anchoring length can be designed with the formula in code for design
of concrete structures ( GB50010 — 2002 ). Considering the wider use of high - strength concrete in civil engi-
neering of china today, it is proposed that the upper limit of class of concrete strength in formula should be up-

dated to C60.

Key words: ultra — fine grain steel bar; bond — anchorage; analysis of strength



