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SYNOPSIS : Compaction is a process of increasing soil density using physical energy. It is intended to
improve the strength and stiffness of soil. In embankment, degree of compaction affects the construction time,
money, also method of soil improvement. In large scale embankment project, difficulties of embankment
should change due to uncertainty of settlement. So it is very important to predict the final settlement and
factor of safety induced by embankment.

In many construction site, there are primarily design of high embankment using in-situ soil. Therefore
numerical analyses are necessary for valid evaluation of the settlement prediction. But due to the construction
cost and schedule, there were lacking in properties of soil and also limited number of in-situ test were
performed. So we proposed the method that can easily estimate the proper soil parameters and suggest the
proper method of numerical analysis. From this, two-dimensional finite-difference numerical analysis was
conducted to investigate the settlement and factor of safety induced by embankment with various case of

compaction rate and embankment height.

Keywords : Embankment, Degree of compaction, Factor of safety, FDM, Settlement prediction
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90%, 92%, 5% % 7F43stAth Nx&= FHat#ke] oo 713 & &S nXE Q407 wiEo] &)
g oS Al HAHEg NX| 9 k4ol o]Fod w oS Fsteke]l HeAgdo] SdrAh(AYE £, 2004). 4
ES9 N @2 3% 13 #Zo] Terzaghi7t A|Qts N gt dojd=ete] FAAAZRY 4 7‘3 sttt o
AEZHRE 449 AxG9ZFZD 1o 2 AgdE Nx= 1 2 9 2
¥ 1. EAMAHE A o] N 9F At =2 #A(Terzaghi & Peck & Lambe and Whitman)
N Value(blows/ft or 305mm) Relative Density Dr(%)
0to4 very loose 0 to 15
4 to 10 loose 15 to 35
10 to 30 medium 35 to 65
30 to 50 dense 65 to &5
>50 very dense 85 to 100
%2 R M mE Qs
T % (95) 22 T = (t/m’) Dr(%) N
95% 1.52 4 49
92% 1.472 74 39
90% 1.44 67 31
87% 1.392 55 24
85% 1.36 47 18
2.3 dEA| S4x| 571
GHol AAEY AAtEt RFoE As) YEW ok ¢U AgEd, ol E4 @ A
=9 AX, gAEd wet HAE oyl dAET B =R es 4F dF 2AMRE 2 =F(Yi Zhu
et al, 2005; HFX-$ 2005 ©]%-2, 2000, H&F=r, 2001)S wiEoR v E 95%A] ImY Ngko] 2
4 F7behe Aow, dRE 90%4 Ngtel 164, th® 85%4 Ngkel 124 F7hshe Aom 7H4s
At} A EZ=(Embankment layer)2 IOmi/H X}Zﬂ«] A= ot A g en, Nike Z7t= 1
2sh 2ol a1 20mz sHgsta o ol N%M 502 2asd esthe AAls, A8e Fas
Atk W1 G4 bW Nghe getelel E 1¢ Fustel Agstdh BAA 37 RARE 39
29 #u
Embankment layer
Hardened fager 1
Hardened layer 2
a9 2. BEAA S EA R
2.3.1 EMII
Schmertmann(1978) Nk} X uke] & A|g9le] #AE % 33 Zo] A3t
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% 3. F9 TF79 W AS (Schmertmann, 1978)
&9 T E, (kg/c)
silt, sandy silt AN
fine to medium sand N
coarse sand 10N
sandy gravel, gravel 12N - 15N

AEAZ JEA AMHEE ZASRomZ F 39 ulg} ol & 49} o] Nztoll m& et As+E 4k
s o,
% 4 7 Fo dAF
B Embankment Hardened 1 Hardened 2
= N E N E N E
O3d = 95% 49 196 50 200 50 200
3= 92% 39 156 50 200 50 200
gH = 90% 30 120 46 184 50 200
A= 87% 24 96 38 152 50 200
3= 8% 18 72 30 120 42 168
2.3.2 {2 Otz
Peck (1974) & Meyerhof (1956)= N #tat WiF-vizbate] AAE & 59 o] A elsith
% 5 Natd ujFwpaztate]l #A (Peck & Meyerhof)
N value Relative Density (Spprommate ¢ (degrees(L)
0 to 4 Very loose < 28 < 30
4 to 10 Loose 28 to 30 30 to 35
10 to 30 Medium 30 to 36 35 to 40
30 to 50 Dense 36 to 41 40 to 45
> 50 Very dense > 41 > 45
(a source) : Peck, Hanson, Thoroburn

(b source) : Meyerhof

Dunham(1954) % Ngth ) 53np 2zt

bt 10
10 to 30

3 to 50
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¥ 6. Ngtyk vpzztato] 24 (Dunham)

=2 g B =
A7 T2 YEEEI #4F =Y o=V 1oN *+ 15
QA7 23 BT} =& T o=V 19N + 20
JA7F Bupal JQEREF T dd 2 »=V 19N + 20
PA7F Bua QR 7} ES 2 »=V19N + 25
o] BAE vpgow B A= ¥ 73 o] WiRuRzs Aeols gt
Aol ALgSt JER o Y FapE)
B Embankment Hardened 1 Hardened 2
- N () N () N 0
gH = 95% 49 39 50 40 50 40
9= 92% 39 37 50 40 50 40
gH = 90% 30 34 46 38 50 40
gH = 87% 24 32 38 36 50 40
dAE 8% 18 30 30 34 42 37

2.4 X E2YX

H =RgAes 34 HEE 23

AWk %A} 2594 Braja M.Das(2000)¢] A ¢t

21

0 m ro
_1_0}04 Conglomerate® ¥ Sand®< EAXE AHASIAT. 2 A3 Conglomerate® 2] ©AAT=
25,000 t/l’IlZ, q42gE2 5 t/rngi Sands< B4 AF= 2,200 t/m2 ARE L | t/m’E ARG}
2.5 o Zm}
2340 A AAE BAAESZ vtgro® 19 33 o] 247} 20m, 50m, 100m A EES ®AFasglth
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