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Abstract: To quickly detect the effectiveness of the compaction pile method for loess foundation treat-
ment, this article selects a compaction pile method foundation treatment area on the Chengwei Express-
way as the experimental area, and uses the multi-channel transient Rayleigh wave method for rapid de-
tection. In order to distinguish the treatment effects of soil between piles and compacted piles, two types
of point distribution methods were used for on-site experimental research in the test area. The detection
data was processed in different regions using formulas to obtain the average wave velocity in each region.
By analyzing the contour map, it can be concluded that the wave velocity at the compacted pile is lar-
ger, while the wave velocity at the centroid of the equilateral triangle pile is smallest. This is consistent
with the actual situation, and the quality of the pile can be well tested. The results of wave velocity
measurement were fitted and compared with in-situ test data. When the wave velocity reached 195 m/s
or above, the results indicated that the foundation treatment effect was qualified. At the same time, it
was found that there was a good correlation between wave velocity, bearing capacity, collapsibility coef-
ficient, and dry density. This provides a possibility for using Rayleigh wave velocity to estimate the
foundation bearing capacity, collapsibility coefficient, and dry density.
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Fig. 2 Schematic diagram of measurement line layout
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Fig. 1 Design diagram of cement soil compaction pile (unit: cm)
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2 MIFEALRLE

AR 355 55 A DU s LU, i 1 4
HI7E 1. S%uW AT AT IR 00 AT A A T o A R R
FLHGE B, 38 A XL A3 25 WL 43 B K 3
gg%ﬂ?ﬁ/)ﬁ Erim, BRI N RFEIERIAEA
DR S 58 3% | bk G K oy 28 %, B AR E — 2 A
3, SOR B LI R, K 4 A E ST
Mk far 3k 2 A A, 3 AR I AN 2R 0 R
1.3.5 e, & 5 B FLIBUE SRR A

10m )
P3 =
]
P2
=)
le
|

3m |
Pl 4 SR AT s L oL B
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Tab.1 Average wave velocity distribution
in various regions of line 3
W 0~3 m P 3~6 m P 6~9 m P 9~12 m Pk

/m /(m-+s") /(m-s') /(m-s') /(m-s)
0~1 231.02 233.22 233. 69 232.85
1~2 234. 34 237.62 235.83 238. 88
2~3  237.82 241.27 242. 65 243.74
3~4 246. 32 248.97 251.21 248. 81
4~5  249.29 253.19 252.18 252. 69
5~6  256.11 259.62 258. 67 258.74
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Tab. 2 Average wave velocity distribution

in various regions of line 4

R 0~3 miEE 3~6 mPE 6~9 m IEE 9~12 m IHHE
/m /(m-s) /(m-s') /(m-s') /(m-sT)
0~1 198. 54 193. 74 204. 21 199. 37
1~2 216. 10 214. 38 217.59 220. 64
2~3 221. 46 224.91 226.29 227.38
3~4  234.38 237.03 239.27 236. 87
4~5 243.94 247. 84 246. 83 247. 34
5~6 254.91 258.42 257. 47 257.54
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Fig. 6 Wave velocity contour maps before and after processing of each measuring line (unit:m/s)
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Tab. 3 Bearing capacity and wave velocity

of experimental area

Ak A] - 9 2k k] £ BB B
/(m-s")  E#ES/kPa  /(m-s') K S1/kPa
212.5 195 252.0 237.4
217.2 200 254. 1 242.3
207.7 193 253.4 239.8
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Tab. 4 Comparison of physical indicators before and after compaction piles in the experimental area
W KR KREE T T fLBEE AR b4 Pk
/m /% /(g-em™) /(g+em™) ’ /% /% £ /(m-s™")
0.5 14.4 1.45 1.27 2.71 1. 138 53.2 34.3 0.091 172
hib 2.5 14.2 1.47 1.29 2.71 1. 105 52.5 34.8 0. 135 158
Bt} 4.5 8.5 1.43 1.32 2.71 1. 056 51.4 21.8 0. 064 194
HiI 6.5 12.6 1.51 1.34 2.71 1.021 50.5 33.4 0. 036 222
8.5 11.8 1.47 1.31 2.71 1. 061 51.5 30. 1 0.018 253
0.5 16.6 1.74 1.49 2.71 0.816 44.9 55.1 0.012 204
hb 2.5 16.9 1.72 1.47 2.71 0. 842 45.7 54.4 0.015 196
B 4.5 21.4 1.69 1.39 2.71 0. 947 48. 6 61.3 0. 007 231
Ja 6.5 18.6 1. 68 1.42 2.71 0.913 47.7 55.2 0. 01 247
8.5 17.2 1.59 1.36 2.71 0. 998 49.9 46.7 0.017 259
ol WA R M S (R P ol P T L 2, 28 B
I 5 W REBJE VB PER R | LI X B P A 1
i B s Hrb 3 SR WA T 2 5Lk PRI 1
314 e I BE T S B B B ) T A 36 B
%% 1.3} ///////”’7//////: ) 0. B
12 4 g
.
1.1 1 L

140 léO 1I80 2;)0 2120 240 260
WHE/(m-s!)
&1 9 % B I A S Hh 2k

Fig. 9 Dry density versus wave velocity correlation curve
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Fig. 10 Collapse coefficient versus wave velocity correlation curve
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Fig. 11 Distribution of collapsibility coefficient before and after processing of lines 2 and 3
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