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Analysis of Influence Parameters to Evaluate the Effective Depth of Improvement
of Dynamic Compaction Method

D Hong-Taek Kim, 3 Hyuk-Jin Lee, ¥ Inn-Joon Park
1) , Professor, Dept. of Civil Engineering, Univ. of Hong-Ilk.
2) , Assistant Manager, Dept. of Tunnelling, Dong-Myeong Eng. Co., Ltd.
3) , Professor, Dept. of Civil Engineering, Univ. of Han-Seo.

SYNOPSIS : Dynamic compaction has evolved as an acceptable method of site improvement by
treating poor soils in situ. The method is often an economical alternative for utilizing shallow
foundations and preparing subgrades for construction when compared with conventional solutions. In
general, the installation purpose of dynamic compaction are to increase bearing capacity and
decrease differential settlements within a specified depth of improvement. This method involves the
systematically dropping large weights onto the ground surface to compact the underlying ground.
The weights used on dynamic compaction projects have been typically constructed of steel plates,
sand or concrete filled steel shells, and reinforced concrete. Typically, weights range from 5-20 ton
and base configurations are square, circular or octagonal.

In this study, the effective depth of improvement is evaluated based on the numerical analysis
code, the dynamic analysis of FLAC-3D program, in order to analyze the influence parameters ;

ground conditions, maximum applied load and the area of compaction plate.

Key words : dynamic compaction, effective depth of improvement, influence parameter.

1. M2
TAME AkE vy o]F XX He| FFHolf AEgk H Tl o el b ZATE o4
ok aloe ARk Qo FRES FxT Ao Aol 24 FEE HAEE NFsE Ao
wl- T oty olel gk AkAINte] kAT WHoeRA v FWE o8 FTHl AHHE Ak
oA wol HEHI dr. sHAEHE AAFYH dEoM 2qtRE AgEe] ot Fule P s)e}
A L A gl FiE I . o] W Al R AR F(RY)e S o] &7 EAAH EA
oz clvA el ofste] ARRE Awbs g o v ¢ gle Aew deA v aEy o fE
v olEALR EEHIVIEGE IR We]l AREHAL e Aoy AW o ARgE=

- 659 -



21 ZH L

srerepes
mmﬂ;.ww%%]ue%:,_,druv]
~ oW AB ] ~ F
o oTE}]ﬂé%o_ﬂ
_L - _.E o - o o ,Ul‘m_mo M.AL o Oru ,gl
1_l~zT U.An\urﬁl.o‘urﬂﬂ AHEZ ™ =
5 ol __ < o = F of oF o) H !
g E ki B N W i 2 C G
2N NS N e E " 7o o RN
%%%#4Q;q%4gﬁ%§ s oz REERESE
STEEleT<ER 53 = RS NepgTIT
&_,m_. = el o W ol w KR mR ok A o mﬁ 5 - w Nr <R RT Gt m_m_
~~ —
d.‘_nﬂq_ﬂ_zfl il q.ﬂl]PiLﬂ/l ) . ondlﬂoi_ux\ml
oﬂ]domzo .lﬂm,_q_a._ = A 10 ._o@a}nnﬂ1e7
o S o L8 dl_,o,_uoﬁlmﬂwﬂur o &= T o~ R -
mlgmmgﬁﬂzy@1%zﬂ o 2 @@mmﬂw
= ﬂq%ﬂuaqz 2o W = X o T
1/ SR ﬁodﬂ — Cot Lo X S T Vo ﬂrﬂﬂ.ﬂﬁ ~
JUEHJM Nrom._iooﬂﬂ 1016;0_1@_ T o @HL_LAT ,ﬁ_uﬂr.um_u\rmw
ngwﬂ%W%%mﬁde% e W 3&%?4%1@
]o_ﬂoronuumaﬁo0 o -~ am q_o.aorENx,
H@%Mmyz%@d%%%ﬂﬂ = %2 k%%%ﬂ@w%
%lojmqommﬂ{aﬂmuﬁ o B o - iy Wmumﬂﬁ_?gal.m
Mo A ] MM ~O (2} MM w WW ol B E mW ) o o T B o o MW 5
xe © M_Mouwwﬂrgowﬁx@ﬂkwmﬁoi = ®3% &w%wuwuﬁ%@ﬂr
TR A o wcmﬂ__& %huﬂoﬁ ! Em e 8o oc2ﬂoﬂmﬂ !
do oy AT i ﬂw g R e S N ™R T U= Tt = = % q R
™ gwy%%ﬂg%a%g@ - 47 £ RS ) o
Hﬂrw_a BoLw B oW < s M e T, 2%
rrPEues § DR ESF<Ilwg
%moﬁrqmﬂmﬂrzo e =T s DEF T o T
e P b BORB = B E R =
o )| Eo 5o ~ B2 © " — T N =
o ®© Q ﬂmmztﬂﬁAAﬁTﬂ
RO — = o
. B STERtEL]
0 ~ N (I =T
W M N MﬁA%LtE7AW&L
" T T o W%AH%%%e
- <R o) T wr =
DB o aTNE <3
T E VI o) — ~r o &_.ﬂm.ﬂbf = i
& = F = a o0 A £ 2T ay
0 RY e -z = R -
R1 UG 2 E = S0 T g 2
5 o B N # o QEAQEXE_%J,_L
0y b Sze® [Test 2%
oo 3 A 4w &y 3 @ TS
S A o 9 (o= o)
- Kl S o o Mo & N o g =
RS CR ool W
nl W] = o EOELE T
il _ ol ~ B 0 ]EﬂLWEdl
__o"_ ey r < ol o —
M NH . T = | D N o ]ﬂﬁ
0F oy R I o m K
T om )Y DW Il - Be ET,UFEﬂ
q PR o~ G+ M e B
~n 1T E DA EHTCTECR
- =0
T ~ s W e A
RN I G
B ﬁol,ﬂlolllﬂ_/u
IR N
oo o ERGL
o o N <P

- 660 -

3
H

[€)

=

b bl A

ol ] =] 9

v‘T;
o

D zZH e
®7§'%5] -



@ NIIA FrFe EA o
® thde] ol FojAo} B
® W AA%

o[Nt 4z

A9 E @Y AolEr gun Yt Ay duAst 4491, 3¢ A4 vA7t 1 ~ 3MI/m’
AN A, A (Dol AAE e AT ne E 1o AAE vpep o] Auk F{o wedo] Yt

3 1. ARE Tl W& 3 n#k(Chin 5, 1995)

A F5 I3= 3 g’
=t} 0.5
FASF7E 2 AHE - AZE 2w
) 05 ~ 06
HlETlg Qw0 24 247 8 o]akel A =0 035 ~ 04
EZ F=2 o]Fojz Ayt 3= 04 ~ 05
=u
BE5FAA AR D FE HJEH Fo=2 44
0.35 ~ 040
2 4=7F 8 o]AFel Ak i
k8 el A FH @t 24 @A olskdlor ek
Hg U7t 1 ~ 3 MJ/m’oliL, Af 2F =d07 1 Ao]ES o]t wHy Y4aE 3=
745
I
- :
F |
! 1
a |
i
a I
g |
o
i . |
E| Lemend
. 2 Fimes i Mfiefian Sased
j £ Silry Fime 'Bamd
[ Clayey Mize Spoil
8- . i e . _ I' i 1 1 1 1 [ ]
! H - 1o s i ] | 4 & ] 12 14
| EREMTY PER BLDM « w4 {211 | Mumher of Drops
a9 o2 Hn ge zzo|9+ Ewﬂm OoldX T 3 ot 3ol WE oa i Lo
Atole| ZtA(Ch , 1995) #3HChin . 1995)

o

o]-&3 Tt WHOoRA, BrAA O] F-AF vk dA == A
2
=4

ELEID R 4718 Fuz Y
F ek o] e Y 49 AAE F AL Aol mE 74 (deceleration)®] W FHL o] §3tel
AgE vk 29 40 AN Qi

dhsl o), @7k Aol FEehE A% A Aom g
(e}

e ), $E( 0=V 2eH)9) i Az Wshel BF WHFS EAG T o thPaul 5, 1994).
$BF wAY WHL ol§etel, AZ-5F FA e WAL SBF| Waksh Polok Frh Af

- 661 -



= @

5 F s A= mdo @
F =20 28 3)

ANA,  Fox= AW &
dv: £50) W @ 0 H)
g, A4 i) Yl o

al

AQF S g 2ol ART 5 Ak

12
10{_',
iy
ol
2L

o1 7) A, T=24= A% ZF7|(period of vibration), k=4G7y/(1—V) = S =79 A4 PAE G = At
BAAF, 7o = HFe] W, y=ZolEH]

A, HAd F48e 0o 2o] akEd § gk

S2VHG 7,
F max \| ~ _2/71__ .\ 5)
7°(1—v)
100 T T T T T
ALABAMA
] W=20.9 tonnes
) n H=18.3 meters
S 8OF I s
& [
@
a
L]
60 - [
: A
3 \
= +— 4™ DROP
- \
5 40 - =
Y i*! DROP
w
o
L]
s 2 3
i \
|
\
\
) 1 i \.
¢] 20 40 60

ool H =3t gme &g

- 662 -



w

sa)

& 7ol A FLAC 3D(ver. 2.0)¢] 984 ai4& ol &alA sthdrle] ARt Ass A48
Al mesh 2 Azl 29 5l AAIFo] Qvh AWk AE 2dE Mohr-Coulomb 1&g %833
e AAIENE Ak A s E S-S quiet boundary, X|RF S-S free filed boundary
A é%}oi’ﬂ AA FANA S T ARro g o] A AAFAA ] Rhalgtel] o)F] WA
st GFS WA T SA5E S mesh AEW Tl 103 B Ashe oz BHEdsilon, 4
mesh® Z7]E 20mx20mx20m= A A s 0w, Xl aH37] 98t dlWE X E=(large
strain mode) 2 3A& AAe At 4 g5 A wlued o] Anke] Lt stFom 19 49
AR E vpel 2ol *‘7“‘%‘ By 2 JHAsd ey, A 4852 4 5)F o] &3t A& oA
A& 54 a5 EARIE 19 60 AAE Avk T4 TS LE 4o AAE npep o] A=
0.06sec® A7gste] & F7]& 833Hz= A3t

AHE B4 X &= Ngkol 10, 20, 3091 74 $-o tdle] Dunham(1954)e] A4 & dA7F 23 4=
E7F EdF mAQlel gl ¢ = VIN+15E ol &staon, Hiee S-oll thskel AEH O
2 03 ton/m’, ST FE S22 (2002)014 WA P Q1 L70tf/m’E A}g-8t
Atk WYPASE  Schmertamann(1978)2] Aot T My ~F3F Hx9 o] Ao afdste
EIN=Te] 2g ol gatgirt. Zolguli dEHOZ 030 A&kt

ojgA AtEe ANRES BT ZAEH ol Y A o AES ol Vesic (1973)e] ]38,
Tty W] o ibEe WRvbEe A o R R - R A
S Ao WY T3 Das(1993)+ F9shs WS g BHAAITTE A9EE el

A& B A Gl vlE 28] b AvE RS d RStk mEkA, 9A AFES JjEepEz 9og

AT oled A oAMA 4

A 2 WA, R ol
stlow, Ao FAs TS A B)E ol&
2 12, 3ell FEeEte ghs AdEAE s z
oo A =T vl E’-‘:]rb e g iol‘jr olg A AEH AWk B4 2 A Ao A}
|9 oY 845 AYstd % 29 #Z

-

_/

o fo

=
-
%!

>
ol
Nd_l
ﬁm

73
o

°
K

M

ol mlo

FLACAD row |

ey T
[HER ST

Bty
St 18 C b

o
ofy
ta
12
fr

a9 5. 1A mesh ¥ AAxA a% 6 A&

=

- 663 -



E2 oM Mg Ag ¥F o Soiy M

— A 27
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1 4 4,669 24.95 700

2 9 4,669 24.95 700

3 16 4,669 24.95 700

4 4 9,338 24.95 700

5 9 9,338 24.95 700

6 16 9,338 24.95 700

7 4 14,007 24.95 700

8 9 14,007 24.95 700

9 16 14,007 24.95 700

10 4 4,669 28.49 1,400

11 9 4,669 28.49 1,400

12 16 4,669 28.49 1,400

13 4 9,338 28.49 1,400

14 9 9,338 28.49 1,400 1.70 0.3 0.30

15 16 9,338 28.49 1,400

16 4 14,007 28.49 1,400

17 9 14,007 28.49 1,400

18 16 14,007 28.49 1,400

19 4 4,669 31.97 2,100

20 9 4,669 31.97 2,100

21 16 4,669 31.97 2,100

22 4 9,338 31.97 2,100

23 9 9,338 31.97 2,100

24 16 9,338 31.97 2,100

25 4 14,007 31.97 2,100

26 9 14,007 31.97 2,100

27 16 14,007 31.97 2,100
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FIAC3D 2.00

Step 1030 Model Perspective
16:08:08 Thu Jan 29 2004

Center: Rotation: |
X: 5.2456-005
3 5 ee005 ¥ 0000
7:-1,0000+001  Z: 0.000
Dist: 9.143¢+001  Mag.: 1
Increments: Ang.: 22.500
Move: 3.6370+000
Rot.: 10.000
Plane Origin: Plane Orientation:
X: 0.0006+000 Dip: 90.000
Y: 0.0000+000 DD: 0.000

Z: 0.000e+000
Grid
Linestyle —0—
Contour of Volumetric Strain Increm
Plane: on behind

Average Calculation
-4.54820-002 to -4.40006-002

|-3.30006-002 to -3.2000e-002

|-2.9000-002 to -2.80006-002

[-2.50000-002 to -2.40006-002

|-2.10008-002 to -2.00006-002
Itasca Consulting Group, Inc.
Minnesota USA

FIAC3ID 2.00

Step 1060 Model Perspective
16:02:52 Thu Jan 29 2004

Conter: Rotation:
X: 5.2456-005 X: 0.000
Y:-2.7660-005  Y: 0.000
Zio100001001 | z: 0.000
Dist: 9.1430+001  Mag.:
Increments: Ang.: 22. 500
Move: 3.637+000
Rot.: 10.000
Plane Origin: Pisis Crientetion:
X:0.0000+000 Dip: 90.00(

5 %6000
Z: 0.0000+000

Grid
Linestyle ——
Contour of Volumetric Strain Increm
Plane: on behind
Average Calculation
-3.25716-002 to -3.10006-002
-2.9000e-002 to -2.8000e-002
-2.60006-002 to -2.5000e-002
-2.30000-002 to -2.20000-002
-2.00000-002 to -1.00006-002
-1.60000-002
3 40000-003 to 1.30000-003

Itasca Consulting Group, Inc.
Minnesota USA

a8 7 (a). 13 EFAA A=
Aol Aol AA BMEEE

FILAC3D 2.00

Stop 1120 Model Perspective
16:13:45 Thu Jan 29 2004

Conter: Rotation:
X: 5.2456-005 X: 0.000
Y:2.766e-005  Y: 0.000
7:-1,0006+001  Z: 0.000
Dist: 9.1430+001  Mag.: 1
Increments: Ang.: 22.500
Move: 3.637e+000
Rot.: 10.000
Plane Origin: Plane Orientation:
X: 0.0006+000 Dip: 90.000

Y: 0.0000+000 DD: 0.000
7: 0.000e+000

Grid
Linestyle

Contour of Volumetric Strain Increm

Plane: on behind

Average Calculation
-4.02620-002 to -3.90000-002
-3.40000-002 to -3.30000-002
3 50000-003 o -3.70000-002
-2.20006-002 to -2.10000-002
-1.60000-002 to -1.50000-002
-1.0000e-002 to -9.0000e-003
-4.00008-003 to -3.00006-003

Itasca Consulting Group, Inc.
Minnesota USA

= 29 7 (h). 1A B§AA |dHE &2 A6l 9
A4 HEER

FILAC3D 2.00

Step 2201 Model Perspective
10:24:30 Fri Jan 30 2004

Center:
X: 5.245e-005 X: 0.000
Y:3766e-005  Y: 0.000
7:-1.0000+001  Z: 0.000 I [
Dist: 9.143e+001  Mag.: 1 ‘l“

Increments: ANg.: 22.500 _\!Hu’*

jill
Move: 3.6370+000 “ ‘|\W‘
Rot: 10 \N\I\H\u ‘ MU
Plane Origin Plane Orientation:

i |
o o ons i

Rotation:

Y:0.000e+000
Z: 0.0000+000

Grid
Linestyle ————————
Contour of Volumetric Strain Increm
Plane: on behind
Average Calculation
-7.0700¢-002 to -6.00006-002

-2.00006-002 to -1.00006-002
[]-1.00000-002 to 0.0000e+000

Itasca Consulting Group, Ine.
Minnesota USA
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