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Case study on the application of DDC method for foundation treatment
in collapsible loess site
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Abstract: Based on the case of 56 different collapsible loess sites using deep (super) dynamic compaction method (DDC
method or SDDC method) in foundation treatment, a statistical analysis is carried out on its application condition. The
bearing capacity, collapsible thickness, collapsible grade and regional distribution characteristics of collapsible loess
foundation are discussed. The influence degree and law of the construction parameters such as filler, ramming energy, hole
diameter, pile diameter, pile length, and pile arrangement adopted in DDC construction method on the foundation treatment
effects such as collapsibility elimination and composite foundation bearing capacity are analyzed. The results show that:
(1) The thickness and grade of collapsible soil layer decrease gradually, and the frequency of DDC method is higher than
that of SDDC method. The DDC method is widely used in grade III self-weight collapsible site with collapsible thickness
of 5 to 15 m. (2) About 60% of the DDC (SDDC) construction method uses lime soil as the filler, and the bearing capacity
of the treated composite foundation can be increased by 1.4 to 4.7 times. (3) The tamping energy of DDC method is 800-
2 000 kJ/layer, hole forming and pile forming diameter is 0.4 m and 0.6 m, respectively; the tamping energy of SDDC
method usually is 1 000-3 000 kJ/layer, diameter of hole formation and pile formation are 1.2 m and 1.8 m, respectively.
(4) The pile spacing of the DDC method and the SDDC method is basically 2.0-3.0 times the diameter of the hole. The pile

arrangement method is usually equilateral triangle. However, the treatment depth of SDDC method is deeper than that of
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DDC method. The compaction reinforcement effect of SDDC method is more obvious for collapsible foundation.

Key words: deep dynamic compaction method (DDC); super deep dynamic compaction method (SDDC); foundation

treatment; collapsible loess; composite foundation; bearing capacity
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Table 1 Statistics analysis of foundation treatment in collapsible loess site with DDC method
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Continuation of Table 1  Statistics analysis of foundation treatment in collapsible loess site with DDC method
SCHR XK he Ge fa F T ha Tn T d D ! L Sfas
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38 UL 35 I 920 2:8K+t — — — — 05 0.7 1.2 19~45 260
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Continuation of Table 1  Statistics analysis of foundation treatment in collapsible loess site with DDC method
SCHR Xk he Ge fa F T ha Ta Te d D ! L Sfas
39 i 10 n — 3:7%kt — — — — 04 055 1 7 200
40 JKMH 26 n  — 2:8%t — — — — 04 06 0.9 11 250
41 EXY 21 IV 140 E Y - - - — 0.5 0.7 1.0 1.5 200
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Fig. 1 Application of DDC in different areas
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Fig.2 Application of DDC in different collapse loess site
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Fig. 7 Distribution range of hole diameter of foundation
treated by DDC method
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Fig. 12 Relationship between foundation depth and collap-
sible loess thickness treated by DDC method
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Table 2  Statistics analysis of foundation treatment in collapsible loess site with SDDC method

ik X fa he Ge Fs T D L ! fas d Js
53 =7k 120 — 11 =1 1980~3240 1.7 7.0~7.5 35 260
54 140 8.0 1 400~1040 1.8 8.0 2.8 375
55 (i3 — 7.5 IE[3 2000~2500 1.8 8.0 2.8 362 Ly <0015
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57  PRBH 90  7.0~26.0 I~IV £+ >2250 1.8 20.0~35.0 2.6~2.8 290
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+REEE N 7.0~26.0 m, EEERNI~IVEH EIE
Fa. ATLAEHE 1.1 04 B2 —80.
22 HERTHE B R

MRYER 2 et HdE T W, SDDC TiEAEE IR
PEBE MR A R R B Kt L R

+o SRS RISE R b 3 b H I 11 2 2K 0 A B 2
RE B EEERS, RARE LSS IR
REEE f KAEN 290 kPa,  H¢/IME N 260 kPa, “F1
EN 275kPa; KA 3 ¢ 7 K LAEALEE 5 (1 & A Hh It
AR TR S KAB N 375 kPa,  fie/]MA 320 kPa,
SPIMEN 352 kPa; SRAHVE -8B & HEEME AR 1R
fIE{E 9 273 kPa. SVATH 5, $emfEECPI 24 RaR
iR 2.33 £, 5 DDC AR FEAAE 2,
2.3 SDDC &#3ftth EAIE RN

RIEE 2 MG iR E R, SDDC 2t T.2%
HERE — Bl 2~ 15 ¢ A%, WSRO 10~
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15 t; HyEIE—BCN 5~13 m A2, FHdiks—mK&
N A~6 ;s F5EEFEIN 1 .000~3 000 kI/Z; i
LER BN 1.2~2.0m, “FIH DDC K 0.4 m 1
KE1.2m; MMHERH DDC 1 0.6m ¥ A3 1.8 m;
MEMRIEE AR RS 2.0~3.0 5 FLEAR, N 2.6~4.5m;
AT AN E = MATE . S BH2EAR E
JR VR I R B R e . FYE R, HEEIRRATE R
B—MReRE A 0.015 LLF, S8 4TH BRHbIR AT .

3 45 8

(1) VRra 12 B R FE S5 bE A PETh R X —~
B 25 B Ak 1 [X — 2 o Hi X — 1l 7 s X — Y] i b [XC
Bk, DDC TIEff KA SDDC Tk .

(2) DDC TiERHPERZ KL, B
N 60%, HE A AR R KB IR
N WA—=2 8 Kt—3:7 Kt—~1:5Klet—
R, A3 R R AR iR mE RN 1.4~
4.7 1%, TR 2.5 5.

(3) DDC JA/ERRIE M EE N 5~15 m (I
H ER A A Rz, FEE — R 1.5~
3.0t, VEEEFHN 5~8 m, FFUCEYIHN 6~8 K/
R, F5dihe T8 800~2 000 kI/)Z, -3 iALAN K
M E 2558 0.4 m A1 0.6 m.

(4) SDDC % HEEE AN 10~15t, ¥KEE—
A 5~13 m, F5IRN 4~6 WAEH, FFiigeF
9 1000~3 000 kJ/JZ, P35 BFLAN RSORE BLAZ 7 0l 384
K#) 1.2m Al 1.8 m.

(5)DDC 7541 SDDC vk [P ] B 56 AN 2.0~
3.0 e LB, At NEANIE =AM E, H
SDDC JEACFEIR R DDC R, HAHERMPER
BB 0 BT R TE S B
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