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Tab.1 Test parameters and experimental results

K2 ke
Fig.2 Test set-up

B HS «/Nem o/Nem o/Nem o/Nem P,/kN n [EWER127N S
CAl 0 20 60 80 27 0.35 %
CA2 0 40 60 100 29 0. 38 HH%
CA3 0 40 80 120 41 0.53 B
CA4 0 60 80 140 416 0. 60 "%
CA5 0 60 100 160 68 0. 88 HH%
CA6 0 80 100 180 69 0.90 "%
CA7 20 40 60 120 40 0.52 "%
CAS8 20 40 80 140 55 0.71 %
CA9 20 60 80 160 58 0.75 B
CA10 20 60 100 180 76 0. 99 B
CA11 20 80 100 200 74 0. 96 B #Ja CFRP fj B %4
CA12 40 60 80 180 68 0. 88 "%
CA13 40 60 100 200 80 1. 04 W H#Ja CFRP fj i 24
CAl4 40 80 100 220 70 0.91 CFRP fj W7 24
CA15 60 80 100 240 73 0.95 CFRP ffj 7 54
CAl6 60 100 100 260 67 0.87 W #J5 CFRP f#j i 2
CA17 80 80 80 240 58 0.75 CFRP 7 24
CA18 80 100 120 300 55 0.71 CFRP #jj 7 34
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Tab. 2 Test data and initialized sequence

P, a1 a: as ai
; =
A X/Ok(lfI) X'o (k) ;I(\}(.k; X'\ (k) /)liiikr)n X'y (k) /)I(\;(.k; X5 (k) /)1(\1](.}3; X'\ (B
CA7 40 1. 000 20 1. 000 40 1. 000 60 1. 000 120 1. 000
CAS 55 1. 375 20 1. 000 40 1.000 80 1. 333 140 1. 167
CA9 58 1. 450 20 1. 000 60 1. 500 80 1.333 160 1. 333
CA10 76 1. 900 20 1. 000 60 1.500 100 1. 667 180 1. 500
CAl1l 74 1. 850 20 1. 000 80 2.000 100 1. 667 200 1. 667
CA12 80 2.000 40 2.000 60 1. 500 80 1.333 180 1. 500
CA13 68 1. 700 40 2.000 60 1.500 100 1. 667 200 1. 667
CA14 70 1. 750 40 2.000 80 2.000 100 1. 667 220 1. 833
CA15 73 1. 825 60 3.000 80 2.000 100 1.667 240 2.000
CA16 67 1. 675 60 3. 000 100 2.500 100 1. 667 260 2.167
CA17 58 1. 450 80 4. 000 80 2.000 80 1.333 240 2.000
CA18 55 1. 375 80 4. 000 100 2.500 120 2.000 300 2.500
CA1l 27 0.675 0 0. 000 20 0. 500 60 1. 000 80 0.667
CA2 29 0.725 0 0. 000 40 1. 000 60 1. 000 100 0. 833
CA3 41 1. 025 0 0. 000 40 1.000 80 1. 333 120 1. 000
CA4 46 1. 150 0 0. 000 60 1. 500 80 1.333 140 1.167
CA5 68 1. 700 0 0. 000 60 1.500 100 1. 667 160 1.333
CA6 69 1.725 0 0. 000 80 2.000 100 1. 667 180 1.500
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Tab. 3 Absolute difference sequence and relational coefficient sequence of test data

R 4 “ ‘

A (R g (k) A, () ¢ (k) Ay (B ¢ (k) A (k) )
CA7 0. 000 1.000 0. 000 1. 000 0. 000 1. 000 0. 000 1. 000
CAS8 0. 375 0. 875 0.375 0. 875 0.042 0.984 0.208 0.926
CA9 0. 450 0. 854 0.050 0. 981 0.117 0.957 0.117 0.957
CA10 0. 900 0. 745 0.400 0. 868 0.233 0.918 0. 400 0. 868
CA1l 0. 850 0.755 0.150 0. 946 0.183 0.935 0.183 0.935
CAl12 0. 000 1.000 0. 500 0. 840 0.667 0.797 0. 500 0. 840
CA13 0. 300 0.897 0. 200 0.929 0.033 0.987 0.033 0. 987
CAl4 0. 250 0.913 0. 250 0.913 0.083 0.969 0.083 0.969
CA15 1.175 0.691 0.175 0.938 0.158 0.943 0.175 0.938
CA16 1. 325 0. 665 0. 825 0.761 0.008 0.997 0.492 0. 842
CA17 2.550 0.507 0. 550 0. 827 0.117 0.957 0. 550 0.827
CA18 2.625 0.500 1.125 0.700 0.625 0. 808 1.125 0.700
CAl 0.675 0.795 0.175 0.938 0.325 0. 890 0.008 0.997
CA2 0.725 0.784 0.275 0. 905 0.275 0.905 0.108 0. 960
CA3 1.025 0.719 0.025 0.991 0. 308 0. 895 0.025 0.991
CA4 1. 150 0.695 0. 350 0. 882 0.183 0.935 0.017 0.994
CA5 1.700 0.607 0. 200 0.929 0.033 0.987 0. 367 0.877
CA6 1.725 0.603 0.275 0. 905 0.058 0.978 0.225 0.921
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Computational Model to Predict the Load-Carrying
Capacity of Clamping Anchor for CFRP Rods
Considering Torque Distribution

YE Yong, GUO Zi-xiong, LIU Yang

(College of Civil Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract: Grey correlation analysis was conducted to study the performance-influence parameters of the clamping anchor
for CFRP (carbon fiber reinforced polymer) rods. The two parameters were taken into consideration: the individual
torque applied to the bolts (from loaded end to free end) and the total torque. Based on analytical results, the sequence
from the high correlation of ultimate load to low correlation is: the individual torque applied to the third row of bolts, the
total torque, the torque applied to the second row of bolts and the first row of bolts. A model considering the distribution
of torque is established to predict the load-carrying capacity of the clamping anchor, the parameters were also regressed.
the analytical results agree well with the test ones.

Keywords: carbon fiber reinforced polymer rod; clamping anchor; high-strength bolt; grey system theory; torque
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