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Technological innovation of dynamic compaction in China for forty years

DONG Bing-yin, SHUI Wei-hou, QIN Shao-jie
(Beijing Dadi Geotechnical Engineering Co., Ltd., Beijing 100176, China)

Abstract: Dynamic compaction is an economic, efficient, energy-saving and environmental-friendly method of ground
improvement. The method of dynamic compaction improves subgrade bearing capacity, reduces compressibility, eliminates
collapsibility, and improves liquefaction resistance. It has been forty years since the dynamic compaction technology was
introduced into China in 1975, and was first applied to engineering practice in 1978. It was utilized for high fill, reclamation
in mountainous area, collapsible loess, silted soil, sandy soil and silty clay, and the subgrade satisfied the engineering design
requirements after dynamic compaction. Furthermore, there are more and more projects in mountainous areas, such as high
fill foundation, rock fill foundation, blasting reclamation and sand blowing reclamation with economic rapid development.
In the case of complex site, dynamic compaction develops for high energy dynamic compaction and composite dynamic
compaction technology. This paper summarizes the engineering practice and research status of dynamic compaction
technology in China from three aspects: dynamic compaction reinforcement theory, high-energy dynamic compaction
technology and composite dynamic compaction technology, and puts forward the development prospect of dynamic
compaction technology.
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Fig. 1 Schematic diagram of dynamic compaction
replacement of a project in Inner Mongolia

RIS A GRIT Bt — DR T 2% N XA
[l 57 26 A AN RIS TH SR A AN, 955 B
I T BB B — AN L. FERZ b TR
H AN fiE fiT HF B i D 9 55 B ot A2 5 55 i [
YRR, LI ). TARE P — A “ K
HE” (FpEeih R 71 <<80kPa) R T.5875 B, X2
RAEFERE “25 737 Wamss BHU, i RO S 2 4
/N JER T ARG 7 s 70 SR i 5 55 B 48 I ROCR



4 oK

DO 2022 F 1 H

I A T A TS B 0 6 % R A W 3G o R R s
BRI, R 5RT5 B e (1 Re 4 I 8 000~
10 000 kN-m K, F5HEEARE 2.2~2.5 m L4 35
e TR LT /AN ER R . SRR, R
2% 8000~18 000 kN-m LAJ5, K ASRISHLEET o
FIPRH), FEEEIAR] T 40~80t, BIfH/E 22~25m H
IR ) HIA %) T 100~210kPa, T4
R, BB mER RNy, vk IR
FERF A EEE 5 me WHRRATHE “40” 1155
B, HEEA 1.2~1.5 m, FEEFEHE AR T
230~700kPa, i j2 K T, HRRXA SA
CER? —FELE 4L S, AREFAEE R0 R ES
EL A 1 1 7% ST TR = v ol | [ 1 7% o
AT B H 1. 8 2 A TR AT
At BRI E AR NS E AR 1 R

ne= )
®1 BFERERANETFEER
Table 1 Rammer diameter corresponding to dynamic

compaction replacement energy level

AEZR/KN'm T /t i HAR/m
4000 M LAF 20~30 1.5
5000~8 000 (&) 30~40 1.5~22
8 000~10 000 (%) 40~50 22~25

10 000 DA I >50 2.5

1.5 MEREIEERFET IR

0N R 5 VR A B L ) TREVE AR, &
P S Tl 5 RS ERM B, Hli.
JEUL, A PRAIER IR EL . A KL Ak
k. . wWEE. N TRZ. S0k, oM
Y0 1HE X T 5 5 R Ak B ) B SRR A ) %A
o AU E N IAT B 56 T Ry TR AL LA
HERTOARERAT VPR

(D CEFUHIEA B HARNTE ) (GIG 79—2012):
5 75 B b 3 PR AR T T AR AR A Y (02 RO B
G T, Ry B B I R
WAy, B “HURSIARN 8 BUE” .

(2) (HEHEFAMTE) (GBT 50783—2012) :
ST B 4 () BER RN B SN B, K s 25 B Ik
RG] 11 m, FEmedil®] 18 000 kN-m. #FE
Heft) 4 MR— A A OFTEE: @OEEHS R
I+ T @B T 1N @R B
Bk (AL EES) .

GO NI TREH LA R ARFTE) (GBT 50756—

2012) 45855 T.RE 1 X3 = 2 18 000 kN m, iX
2 [ N FILYE R 1) B R B

(4) (g iy I A B R M) (DG/TI 08—
40—2010) EANFIEH B $E HFFKERSE: R
Qb BEANIE B R ST B R AT ORI
A G E (2w, SRERED RS
&, BB TR KE, e A% s K
WA, WOHIEN TRV S Rl E.

(5) (EHETHIEEROARIITE) (GB 51254—2017)
XI5 JESR I B SR, Rt AR TP HE I 9 55
2K .

(6) (WIH T HIFEANFRH AR MTED (GB/T 51064—
2015) BAHfAGR IS V2 B0 A 50 5 B ik RN K B 592,
iE T A B R VR . MR . B (READ)
REFMELARBE G —ERERA T Bt RKIHA
i SR/ 1 e =1 1 o £ 0]/ N L 8

(BT FEAG I ARFNTE) (JGI 340—2015):
SR HOIE ARG, TEATE . BRE. A AN, T
R Z M CBFESFMEN . DR L8 HE.

2 SRERBHRARNELR

2.1 SEELRSESMENIE
151 B8 2 5 5 7R A 5 75 Hb I A 3 4 R 1 L Aith
b, B R E R E I E R, KRS ) R R R
FYEURFE, 2HILAE (10 000~18 000 kKN-m) -
H (4000~8000kN-m) . f (1000~3 000kN-m)
ARGy EAASMT SEENASEMAE, o
BT EEIRE . FRERMEKZE T OUnE L, M
MAE SR R T . BRI R AR el ik e
J1 THEBREMEYE . $EE RS . 2 R
% ’::.::; [36-37] R

PA 18 000 kN-m BEZL5RFT 9, mfE i 21 0L 1A
2. HE2ATRLEH, 25 1. 2 AT,
FRIFHESCN 18 000 kKN-m, 5 3 iR IT A S T5,
FERFTREHCN 8 000 kKN-m, F-F5 A8 BOME R E K,
F R PR AR, AR T 85 Be 2 A 2 IR A
RN, BT AR RE A R TT AN, R BN 3=
Iy R 2, B TR IRE T R R e YE
PImE, RSy, XIS BRI S
bt AT SN S, BRSPS 57 RS
2R, Sargth it AT sy, FEEIEE, L
PRUE N J5 1 E 7R T R 3550 1



%1 W

T T 55 P E BRTT 40 SF 2 BORBIH 5

i
DB

Ree

p2 | Dn2
1
D
L2
(a)
D
L D
T 6, e e
—-———:7\57/ 5 - T
S S w— Y NV VLN
//“W/ 13%7
B o | )=
I ! \— —
E— IR R—
T — — — ] - —_— — — —
- )=
2—2 i
(c)

2—3 H1H
(d

e D—EF AR D—FYUEAS; H—BRE; H—EF5 A TURE: H—AlBhiss iy buig .
AT E T 1 —EF5RUNE X 22— SR 3—IEE X 4—FREIX 558 1 B NEX; 65 2 i nEx.

2 SRERSETMEREREE

Fig. 2 Schematic diagram of high energy dynamic compaction reinforcement principle
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Fig. 6 Schematic diagram of drainage plate + pipe well dewatering + dynamic compaction
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Fig. 8 Schematic diagram of layered backfilling for
foundation treatment
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