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Experimental Research on Treatment of Silty-
fine Sand Foundation with Impaction and Grind
Method (IGM)

TAN Peng' , YANG Ge', LU Fen?, ZI Xiyang?

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 200092, China; 2. Hainan
Provincial Highway Survey and Design Institute, Haikou 570206,
China)

Abstract: Based on a coastal tourism highway of Hainan
Province, an experimental research was made into the
treatment of silty-fine sand foundation with impaction and
grind method (IGM). In-situ tests (SPTs, DPTs),
compaction test, deflection test and real-time monitoring data
of groundwater level, pore water pressure and surface
settlement were adopted to discuss the effectiveness and
construction technology of the silty-fine sand foundation with
the impact roller compaction method. The results show that
the key to an effective treatment of silty-fine sand foundation
with impaction and grind method is to take the excess pore

water pressure dissipation rate at least 70% in saturated silty-

WeRs HH3: 20130226
HLWE . g4 MBI B (JT20120898010)

fine sand shallow foundation as the control standard of next
round of the impact roller compaction. The reasonable
construction technology not only can effectively improve the
strength of silty-fine sand foundation, but also can eliminate
liquefaction shallow silty-fine sand foundation. After the
treatment, the subsoil up to the depth of 2 m is well

improved.

Key words: silty-fine sand foundation; impaction and grind
method(IGM) ; construction technology; monitoring data; in-

situ testing
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Tab.1 Soil characteristics of the test section

R4S i WERE + JRRAE F/kPa
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ok £ W B AR
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Tab.2 Indexes of physico-mechanical properties of the test section
= BEE/ THE/ N | . E#itg/
E5 (g+cm—?) (g+ em—®) LB R/ % PR E MPa
D 1.9~2.2 1.5~1.7 0. 45~0, 68 14.6~23.0 6.8~11.2 6.2~27.1
@ 2.0~2,1 1.6~1.8 0, 56~0. 69 19.8~23.3 8.9~13.2 20, 1~34. 2
® 2.0~2,2 1.7~1.9 0. 49~0. 88 52.7~86.9 17, 9~26. 4 6.1~9.8
1.2 REHFR MM T ;Q ABERZIE 40 cm BRI A +
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Fig.1 The position of the embedded monitoring element
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Tab.3 The variations of underground water level during IGM treatment
JKPIFRE /em
L127g W I K21+ 620 Wi K21+680 Wi -
3 7= ) HEA M WM HEA M
PRRT —92.5 —114.0 —95.5 —130.5 —108.1
1 3 WIS —38.0 —67.0 —63.0 —91.0 —64. 8
FHEE/em 54.5 47.0 32.5 39.5 43.4
PRRT —73.0 —97.0 —71.0 —107.0 —87.0
2 5 WIS —44.0 —64.0 —57.0 —86.0 —62.8
FHFEE/em 29.0 33.0 14.0 21.0 24. 2
WRERET —83.0 —100. 0 —87.0 —120.0 —97.5
3 3 WIS —62.0 —83.0 —62.0 —105.0 —78.0
FABEE/om 21.0 17.0 25.0 15.0 19.5
MRS 1 £ 5% 2 2 MG 24 h, KRR H 70 +ﬁm
R 2 B G5 3 R NG 48 b it T K W 60E353 564 wo  =Tm s
s, N YN 2 N “\‘\A— . N
BE AT AL, v IR AT HL T KA FE A PR R TR vRUR LA 1A £ sof * —*
T 1mAR. higS B, T KM AR 88 B a0l
. 2 339
KUBRIE R K (43 50 E 71 T 43, 4,24, 2 A1 19, 5 2 sl e 08 %3 277
em. BEAE, K21-620 Wi B 2EZE 26505 1 50 niei 2 oko0a .
TR » H0 TR BB T 38 con, 356 5T B s 0 A5 34 ol : 122 by
N 3; LR B 5 R B A, 40 0 6 12 18 24 30 36
MEE 3 5L O 1B E R AR/ bR 4

cm JERIREA 1R AT DLAE sl o 72 P By R b T
TKAVE i H M3 VT EL AT LA 28 B2 T 1 1R A 2 R
W BUHKHIAE.
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Fig.2 Pore water pressure dissipation situation over

time after IGM treatment(Second round)
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Tab.4 The monitoring results of pore water pressure during IGM treatment

L W LIRS /P
IR W I /m iy K21+620 Wi K21+680 Hrif

AN HELA ] HoH 2 HhB A

THPRET 14,70 8.70 7.20 3.00

? WRE 30. 51 24, 62 23,39 23. 46

1 3 A MR IRET 29. 50 26. 60 25. 30 19.10
WRE 40. 45 37. 96 41.79 31.07

; WPRRT 52. 80 54. 20 51, 30 45,10

RS 59.19 59. 56 59,15 52.05

MR IRET 17.31 10. 93 10. 80 6. 83

2 WRE 24. 42 19. 22 19,03 18. 90

, 5 . WPRRT 31, 68 28.55 28, 54 22. 23
RS 37.85 35. 50 33.41 28. 80

; MR IRET 54, 83 56. 88 54, 25 47.77

RS 60. 04 61. 62 59, 51 52. 20

\ TIRRT 16.51 10. 20 8.98 4,83

RS 21.26 14. 79 13. 84 10. 82

5 3 A MR IRET 30.78 28.01 27.28 20. 54
WRE 34,55 31. 26 30, 44 23. 89

. MR IRET 53. 97 56. 25 52.55 46. 22

RS 56. 65 57. 81 55. 26 48.49
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Tab.5 The calculation results of the excess pore water

pressure dissipation rate

) ) BRERRE Y
1+%: }LET" K21+620 ﬂﬁ‘ﬁ K21-+680 %ﬁ‘ﬁ
IR/ T WA AN WA
2 83.5 86.0 77. 8 81.3
% 1 %E‘ 4 80.1 82.8 80. 4 73.8
7 68. 2 56.4 62, 4 61.7
2 >100 >100 >100 >100
% 285 4 >100 >100 >100 >100
7 >100 =100 =100 >100
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Tab.6 Average settlement after different passes of IGM

Wi VikER/cm
FIHRGH FE2RGHEH FIRGHE)
K21+620 Wi 5.5 2.6 0.6
K21+640 Wit 4.9 2.3 0.7
K21+660 Wit 5.7 2.5 0.7
K21+680 Wit 5.1 2.2 0.8
SE#)fE 5.3 2.4 0.7
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Fig.3 DPT curves before and after IGM treatment

in 3-meter-depth range
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Tab.7 Comparison of SPT results before and after IGM
treatment
R /m g BELE
BABL ) MRS ALPERT MBS
0~1.0 7 30 HL i
1.0~2.0 8 14 HL itk
2.0~3.0 1 11 ik TR

MR 7 WAL AR R v TR R AL S . 1
m RV A B - e BRSSO A
m LA T FRERE 1~2 m 78 Bl N 2 a5k
BA—ERENER,2 m DT I+ 4B 52
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F, S+ i TR SR AU L.

3.3 [EXERN

SR W Bl a LR AT TR

R, KSR AR 8 frzm.

RS EXERNER

Tab.8 Compaction test results

! WELERLE/%

il = EP 5
K214-620 WiH 97. 8 98.3 96. 4
K21+640 Wi 98.1 97.7 97.7
K21+660 Wi 97.3 98.0 98. 4
K214-680 WiH 98. 2 98.3 97.6

AR AT b R ) 0 B A e SR W) L R
TSI R B 7. 358, B RECH 1. 352; IR 4%
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