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Proposal of criterion to the existing ground anchor that uses
critical plastic deformation amount
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Abstract

In this research, pulling test of anchor piles had been carried out in fields and the indoor. By analyzing test results,
effective length and limit plastic displacement of piles are obtained. By using these results, evaluation method for
degree of soundness of piles is proposed by examining limit plastic displacement rate for effective length of piles. In
addition, it is pointed out that anchor forces don't transmit effectively to the anchorage zone if free length of piles is
so long, and it is important that pile test must be carried out within a design load because significant plastic
displacements is caused for more loads.

Key words : length of effective anchor, pull-out form of anchor body, critical plastic deformation rate, lift off test
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Fig.1 Arrangement chart of the pull-out test's hole in
spiral-duct tube
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Fig.2 Tendon’s structural chart for pull-out test
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Table.1 Yield load of each strength of the Table.2 Pull-out load of each strength of
model anchorage material model anchorage material
To— | IR HOE A MSRIE | LR - BE A MR 7o — | BRI e A b s JERRIEL © A T A B BRI
wE | MOBEME N vy | BISEEME N | 7y 33 BB R B (kN) Ty | BIRRATE (kN) Ty
(cm)  {2.0MPa{2.7MPa}3.5MPa 2.0MPa|2.7MPa|3.5MPa (cm) 12.0MPa|2.7MPa}3.5MPa 2.0MPa|2.7MPa|3.5MPa
10 8.30 9.70 7.10 | 8.37 7.00 9.70 7.00 { 7.90 10{ 11.10{ 13.90 9.70 }11.57 8.30 | 11.10 | 13.90 {11.10
20 8.30 { 11.10; 11.10,;10.17 4.20 9.70 4.20 | 6.03 204 1250 { 13.90 ; 13.90 {13.43 4.20 9.70 4.20 | 6.03
30 7.00{ 11.10; 11.10; 9.73 8.30 7.00 7.00 7.43 30{ 15.30 ; 13.90; 15.30 ;14.83 9.70 7.00 7.00 | 7.90
40 9.70 { 11.10; 11.10 ;10.63 4.20 8.30 8.30 | 6.93 40{ 16.70 { 13.90 ; 15.30 ;15.30 4.20 8.30 8.30 | 6.93
50 9.70 { 12.50 9.70 {10.63 5.60 8.30 7.00{ 6.97 50{ 15.30 { 15.30 ; 13.90 ;14.83 9.70 9.70 9.70 | 9.70
60 9.70 { 12.50 7.00} 9.73 5.60 7.00 8.30 | 6.97 60{ 15.30 { 15.30 ; 13.90 {14.83 7.00 | 12.50 9.70 | 9.73
70 9.70 9.70 | 12.50 {10.63 8.30 7.00 9.70 | 8.33 70{ 13.90{ 13.90 ; 15.30 {14.37 8.30 | 11.10 | 11.10 {10.17
80{ 11.10 8.30 8.30 | 9.23 5.60 7.00 5.60 | 6.07 80{ 13.90 { 13.90; 15.00 ;14.27 8.00 | 13.90 8.30 110.07
90| 1110 11.10: 11.1011.10 4.20 7.00 8.30 | 6.50 90{ 15.00 { 15.30 ; 13.90 ;14.73 7.00 | 12.50 | 11.10 {10.20
100 9.70 { 11.10} 12.50 {11.10 7.00 6.00 7.00 | 6.67 100{ 13.90 { 13.90; 13.90 ;13.90 7.00 | 11.10 8.30 | 8.80
110 9.70 i 1110 12.50 (11.10 4.20 4.20 5.60 | 4.67 110{ 13.90 { 13.90; 13.90 ;13.90 7.00 | 11.10 | 12.50 {10.20
120 9.70 9.70 | 12.50 110.63 8.30 7.00 5.60 | 6.97 120{ 13.90 { 13.90; 13.90 ;13.90 8.30 | 11.10 | 13.90 {11.10
130) 11.10 ¢ 1250 11.1011.57 7.00 7.00 5.60 | 6.53 130{ 13.90 { 13.90; 13.90 ;13.90 9.70 | 11.10 | 12.50 {11.10
140 9.70 i 12501 11.10:11.10 7.00 7.00 7.00 } 7.00 140{ 13.90 i 13.90: 13.90 ;13.90 9.70 | 12.50 | 12.50 {11.57
150) 11.10§ 11.10; 12.50 ;11.57 5.60 5.60 7.00 | 6.07 150{ 13.90 i 13.90 ; 13.90 {13.90 | 12.50 | 13.90 9.70 112.03
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Table.3 Critical plastic deformation amount and critical plastic deformation rate against
effective length by the strength of the model anchorage material
7 — 1k SHEIR P — [
Fon |4 ' %IEEiT{ﬁ [ES , Fon | 4 ' EﬁfﬁiT{w 1% ,
— kg | B[RRI, R, | gy | — kR | B | EMUR, B ARG, | B MR, | ey
(cm) |{(cm)| =2.0MPa | =2.7MPa | =3.5MPa (cm) | (cm) | =2.0MPa | =27MPa | =3.5MPa
S r S r ) r S r ) r ) r
10} 10} 50}0.50% 60 [0.60% 23 |0.23%!0.44% 10} 10| 59 0.59%! 49 |0.49% 116 | 1.16%! 0.75%
200 20| 6210.31% ! 60 {0.30%] 124 | 0.62%! 0.41% 200 20 4 10.02%] 75 {0.38%] 38 |0.19%! 0.20%
30 | 30 150 {0.50% | 54 {0.18%| 207 | 0.69%} 0.46% 30 ) 30] 74]0.25% 99 ]0.33%] 50 |0.17%] 0.25%
40 | 30 ! 297 10.99% | 100 [ 0.33%! 130 [ 0.43%] 0.59% 401 301! 17 [0.06%! 47 [0.16%! 78 |0.26%] 0.16%
50 | 30 | 123 {0.41% | 451 | 1.50%| 149 | 0.50%} 0.80% 50| 30| 69 |0.23%| 278 [ 0.93%| 70 |0.23%] 0.46%
60 | 30 | 133 |0.44% ! 151 | 0.50%| 270 | 0.90%! 0.62% 60! 30! 7410.25% 83 !0.28%| 126 |0.42%] 0.31%
700 30| 76 0.25% | 59 {0.20%| 265 | 0.88%} 0.44% 700 30! 67 ]0.22% 61 [0.20%| 142 |{0.47% 0.30%
80 | 30| 830.28% | 150 | 0.50%| 528 | 1.76%| 0.85% 80| 30| 310.10%| 168 | 0.56%] 162 | 0.54%] 0.40%
90 | 30 | 108 {0.36% ! 236 | 0.79%| 128 | 0.43%! 0.52% 90! 30! 31[0.10%| 119 [0.40%! 46 |0.15%] 0.22%
100 | 30 | 131 [0.44% | 103 | 0.34%) 133 | 0.44%; 0.41%] 100 | 30 | 50 | 0.17%] 86 | 0.29%] 191 | 0.64%] 0.36%
110 | 30| 850.28%!| 50 [ 0.17%! 125 | 0.42%| 0.29%! 110! 30 97 [0.32% 88 | 0.29%] 168 | 0.56%! 0.39%
120 | 30 | 76 [0.25% | 113 | 0.38%] 104 | 0.35%; 0.33%] 120 | 30 | 143 | 0.48%] 56 | 0.19%] 228 | 0.76%] 0.47%
130 | 30 | 127 [0.42% | 74 | 0.25%] 143 | 0.48%) 0.38%; 130 | 30 | 233 | 0.78%] 71 | 0.24%] 161 | 0.54%] 0.52%
140 | 30| 98 [0.33% | 187 | 0.62%! 125 | 0.42%| 0.46%] 140 | 30 | 111 | 0.37%] 160 | 0.53%] 124 | 0.41%! 0.44%
150 | 30 | 86 {0.29% | 83 |0.28%} 253 | 0.84%) 0.47%; 150 | 30 { 225 | 0.75%] 243 | 0.81%] 94 {0.31%; 0.62%
1 112 1 0.40%! 129 | 0.46%| 180 | 0.63%! 0.50%! <F-#j 86 | 0.31%] 112 | 0.40%] 120 | 0.45%! 0.39%
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Table.5 Plasticity deformation rate by site pull-out
test (tention type)
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Table.6 Soundness diagnosis and measures of
anchor body by the lift off load
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Table.8 Relation between actual free length and
calculation's free length by tensile test
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