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Field tests on jet-grouting self-boring anchors

CUI Jiang-yu', HE Chang-jun®>, YANG Gui-qin’

(1. Beijing Jiaotong University, Beijing 100044, China, 2. Beijing Urban Construction Group Co., Ltd., Beijing 100088, China; 3. Beijing
Urban Engineering & Research Institue Co., Ltd., Beijing 100037, China )
Abstract: Jet-grouting is a mature technique for foundation treatment. Combination of the jet-grouting with geological drilling
rig will make a new type of self-boring anchors. Tests on the uplift destruction of three full-scale anchors are introduced, and
the test results are compared with those of two traditional full-scale anchors. The jet-grouting self-boring anchors use the
jet-grouting to form a better anchor-body in the soft soil by taking strand to the default soil with jet grouting, which overcomes
the traditional deficiency that the anchor bolts can not be used in the soft soil. Another advantage is that the jet-grouting
self-boring anchors can make an expansion of the end (variable cross-section), which can significantly raise pull-out force. The
study results will provide more complete experimental data of high pressure jet-grouting self-boring anchors. And it is of great
significance to use the present anchors in projects.
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Fig. 1 Connection of end of anchor bolt with anchor-body
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Fig. 2 Jet-grouting self-boring anchors in subway Line 5
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Table 1 Physico-mechanical properties of soils

U5 + R E R /m ¥ /(KN + m™) Hi2R 71/kPa W EREEA/C )
D) ATH T 3.6~7.8 16.0 10 15.0
(2, K A 1 4.0~11.2 175 34 303
2, K b 3.8~14.6 18.0 0 30.0
3, R R 1.1 19.0 0 30.0
3, K A 1 3.0~73 17.5 34 303
(3) 4 K b 0.7~3.9 18.0 0 30.0
(4) ot 3.5-9.8 17.5 26 14.18
5 YA D 1 7.0~15.2 20.0 0 41.50
Fz 2 Wt SH
Table 2 Design parameters of anchors

g K H B i ] Bt HiE WifA s BT PR T 482
G /m /m /m /mm 1°) s /KN

1 24 6 18 350 15 4x 7951860 1170

2 24 6 18 350 15 6x7¢5 1860 1350

3 21 6 15 350 20 7% 7¢5 1860 1350

4 20 5 15 150 15 7% 7¢5 1860 1350

5 20 5 15 150 15 7% 7¢5 1860 1350
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Table 3 Test data of anchor No. 2
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PIRER s IS 2 IR 3 B4 WEARS  WEEFS W
— OKN _ S/mm QAN Smm OKN _ Smm QKN  Smm  OKN  Smm QAN  Smm min
— 1875 000 1875 4.80 1875 1166 1875 1927 1875 2473 1875 3201 5
— — — 37.5 8.94 562.5 2044 5625 2661 5625 3270 5625 4930 5
— — — 5625 16.10 7500 2797 9375 3984 9375 4620 11250  73.33 5
187.5 562.5 137 7500  24.29 9375 3698 11250 5058 13125 6255 14000  92.85 10
— — — 5625  23.84 7500 3678 9375 5003 9375 6232 11250 9224 5
— — — 375 1942 562.5 3544 5625 4646 5625 5659 5625 8551 5
— 1875 480 1875  11.66 187.5 1927 1875 2473 1875 3201  187.5 5830 5
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Fig. 3 Preparation and loading tests
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Fig. 4 Load-displacement curves of anchors
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Table 4 Values of ultimate load and deformation

. P g O - P NoA WU AR S LI
2 m /mm [°) Mk AN /mm [N
K Wik g Wk - 35 e
1 24 350 15 4x705 1860 1000 68.6 31.70 36.90 10.42
2 24 350 15 6x705 1860 1400 92.9 34.55 9.72 10.03 1.53
3 21 350 20 Tx 705 1860 1458 51.2 16.09 32.22 9.92
4 20 150 15 Tx 705 1860 877 143.3 6.26
6.56 1.00
5 20 150 15 Tx 705 1860 960 834 6.86
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