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Upon encountering weathering soil at a construction site, it may be necessary to change the design and construction
plans for geotechnical structures. When weathering soil is exposed to air, the weathering process proceeds rapidly,
resulting in significant damage to geotechnical structures, particle defects, and an increase in moisture sensitivity. The
management of weathering-soil compaction is challenging. Because the engineering properties of weathering-soils vary
regionally, it is important to report the result of research into the regional characteristics of such soils. At two locations of
granite gneiss in the Gansung area of Gangwon-do, geological studies were performed at 22 and 8 sites, respectively.
At each site, test samples were collected for analysis by XRD and to measure particle size, consistency, and compaction.
To evaluate the suitability of the material for road subgrade, we examined the interrelationship between CBR value
and the uniformity coefficient, the 200 sieve passing ratio and the aggregate (=2 mm) content. We found that for
the weathered granite soil, aggregate sized >2 mm has a significant effect on the CBR value. In addition, the mixing of
aggregate sized >2 mm with sub-quality soil improves the soil condition.
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Fig. 1. Typical slope developed in granite (Site A).
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Fig. 2. Typical slope developed in granitic gneiss (Site B).
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Table 1. Semi-quantitative analysis using XRD (weight ratio, %).
Site A Site B
Sample No.
1 2 3 4 5 6 7 8 1 2 3
Quartz 27.9 25.0 32.0 50.6 345 34.8 30.8 27.0 32.8 41.6 33.4
Plagioclase 23.7 31.1 6.9 4.7 27.7 79 0.2 7.5 3.0 11.7 0.0
K-feldspar 20.8 20.5 33.9 19.0 9.4 17.3 383 26.7 25.1 222 35.8
Mica+llite 1.2 9.0 10.1 12.8 43 14.7 7.9 10.0 6.3 33 6.8
Kaolinite 15.1 12.8 153 12.9 233 239 223 28.8 32.8 152 222
Vermiculite 0.6 0.8 1.1 0.0 0.4 0.6 0.1 0.0 0.0 1.6 1.2
Chlorite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0
Smectite 0.8 0.8 0.7 0.0 0.3 0.9 0.3 0.0 0.0 0.0 0.6
Clay Contents 27.7 234 27.2 25.7 28.3 40.1 30.6 38.8 39.1 24.6 30.8
* Clay Contents = Mica + Illite + Kaolinite + Vermiculite + Chlorite + Smectite
Table 2. Particle analysis of soil samples.
Maximum Minimum Average
Uniformity coefficient 100 10.57 37.6
Site A Gs 2.73 2.64 2.68
Maximum dry unit weight, g/cm’ 1.91 1.63 1.75
Uniformity coefficient 162.5 83 43.5
Site B Gs 2.76 2.64 2.68
Maximum dry unit weight, g/cm? 1.89 1.76 1.82




9w 7R FEshe SPIESHES] EEEF ARSY

Ao = 2AF 1~10%, B8 23~45%= T}ots]
3ot B oAy EH*M@MW% NS, A SHA
7} B5F NPE YEeR} H]wo] Oiﬁ%%OI Aok, E3}E9
WAZHA, 2AJTHA otsl7] siMe
eks] 21531 ﬂfﬂom o EH 2 NPZ Jel}
£ 3o d4uA o] F7HEQl ArE sk Biol
&&= %lt}(?ftﬂﬂé 1986).

Fig. 59} Fig. 62 8% A, BoA AFHE A EEY
HRHAE 43E ﬁﬂ%ﬁ(l%@% A7e} Hlaste] &
Atk @ A, B BFollA 429 3} FIE B
th W HYARLEE Holx glown, HA]=
JEo| FFIE Bt & AoF ettt % A
Z-2 tids] vt o E4S Holi SlojA] |4 B

H

ur} A4 Wah B oR BT, diKow F
SEE F37h 9 52 ARsEns Aazaszd
o] Zhasta AARFH STk Aoz delA o
o}, 22l ARRESHESH o] A Beleld W
Fohze] AARLEst = AL wolw, Shitek
b Agre wel s

e

o offf o ¥

SR FHhzd=r

£ £
@ . # Sandstane weathered solk
B 49 . X.x x-! | mSittstone weathered sails

| 4 4 o & Gntss, Granite weathered salls

X x X x X Granite weathered soils {lapan)
o - - - - - -
1] 10 20 30 40 50 B0 T 80 90
Liquid Limits(%)

Fig. 4. Consistency of weathered soils ( 75 H —Z , 1986).

20

—=—Granite weathered soils (Japan)
=-8-Rhyolte weathered soils{Japan)
\ =M= Andesite weathered soils(Japan)

N
Zn
Z

-

W N
TN \Q
L WD

Dry unit weight (g/es')

};f

@

y-o—
/

/|

b

Water contents (%)

Fig. 5. Compaction test of site A soils.

A+ 243
20 T 1 I T I
=a=Granite weathered soils (Japan)
— —8-Rhyolée weathered soils{Japan)
/ ‘\\ ~M-Andesite weathered e.ndsuapdn:
5 Pa N
£ 18 a4
z Wa N\
2 /r‘- N
‘g y tl// / L |
i/ . I
=] | [
:/' '\
14

2 4 6 B 10 12 14 16 18 20 22 24 26 28
‘Water contents (%)

Fig. 6. Compaction test of site B soils.

A A, B RS, SEee FaE A3
St e Wol Sole AAAZONFY EO Qe
o SgFskE Bt sk,
CBRztg 0|88t =2 EZXE W}

o 2 EZAEE AE Zld ol B3F]

%

Ak FRslelok sk, el sl 5t
FR7E A3, Bge] Aol KR HAlE dets)

1 3 go] AL Exlolt), WO E CBRIES =

2 B ARE Avdos 3rishis veEelt. 9
kel 7 meds AP Y E2AdAE e E CBR
W =TS H FH7t dEow gl k. B
AFME e FES E2 EFAEEA
54& Hefe| ﬁol&l CBR#t#} Wil #443)9ict. o
W02 CBR#E BEAl AAdEo] wol Zhdss
Zolx]= ATfo] 9t} o]AL WEFES IA|FE)
HdH e ARG, & ARl Algie] s it
e 9%E & F ] wEelth F, FAIE EAl
SHrElo] Slefok slar Alfde] & o 5= Slojok
CBR3#te] =t}

Fig. 72 S5l o3 EZE7 CBR ghe v
wate] EAJBIGATE Z735(2003), HUZ(2004)0014] 3
7Fe B A]9je] CBR g A7tidxele] CBR 3
©] W9IE vlaslolch. CBR#S] x|, H4X|, Bt
A& BASAOH, AT SMOE EFE] A
Home Ade FEAYel 7Ry CBR#e] Eixe
AR frAret dake Bl

Fig. 8& A5t sP3EskES] CBRgF 20084
SIS ARSI shellxe} o] AAE

H



244 Y - fe - AR

| * Maxium Value |
30 fo--e- -1 = Average Value I
) Minimun Value
2 i |
Q 20 Fesaaad
<

[ L Y S L Aol mdaaant ot bt D E

=

wx

| —te—ix |
K .

B)

SMIGyungsang)
SMiGnagwon
Yengdeng)
SMiSite A)
SM(Site
SCiGyungsang)
SC{Gangwon
Yangdong)

Soil Classification (Unified Seil Classification System)

Fig. 7. CBR vs soil classification.

35
" ® Gyungsang (Kim,2004)
30 femesessssnssnsssnnsssnes B 3 Ganpuion Yongdong (Kim,2003)
O5ite A
p L Al SRR RS SEU D e S e PSR el ASite B
o

E 20
(v
o
U 15

10 .

5

0

o 10 0 30 O 50 &0 70 a0

Passing Rate of No. 200 Seive (%)

Fig. 8. CBR vs passing rate of No. 200 sieve of weathered
soils.

(2003), AQUZ(2004)14 F7ke ©& x¥9] CBR %
I} AFHFAGL] CBR #e FABISAE 71E A7
o] ArAze} thEA bR g2l CBRES 20094 5
Feake] dudo] Ao Ao Yepith Algie] oy
EXoll CBRgkl MXE FFo] vl Foll= 73
¥ SPFESIENME 2004 B3 50%0]5}lA
= Wsle] Fo] wfe- IA vedt). oA 7H3A < 3t
7FESIES] EAOR Holn Aol tREAge] oA
719} el YAke] Aol tigh dEo s Az,
A ] o] Jriarl AkEThFig 10).

Fig. 9= A7 sPdE3skEe] CBR3 #5
o] AFAE YERNILE TeAIE AB] Pk
Uehll= slehdEloln, 10019 g o) £ ¢
T 4 o, UF 2 Fe HolH AR AER
g7t $eEe A9 ok 9% B sPFEsEst &
O AgEo] Bou ZAEE % ART e 497t
EAste] #5AIRe] WskEe] A FetEoH, 745
A2l 71k 37 CBR #tol o= A% F7kehe 7

iy
=
>
X

i

o,
i
|

j

t

rlo

35
A OSite A
ET (1 R NVSUSURTRTRRIRN. Y, SFPIRSUR) iaed [
25 4
o
63 20 1+ e SRR R
I o
IR WD S - LN S B ol I
o ;} /—-—""/;-'E‘Dééix + 71435
| - RE = 01729
10 _%_ .......................................................
b °o O
T . - S—" - | ST EAEIE T ———
5] =2
0 ; :
0 50 100 150 200

Uniformity coefficient

Fig. 9. CBR vs uniformity coefficient of weathered soils.

35
A
30 >
25 J_.............,.,..._...____‘____._............:‘.,v.'.'_._.__..__‘___.__
o
¥ = 08795 + 57515

) - enninsn e iy e sraen i e LR T 1)
< ;
[=+]
] 7 e, L BRI RIE KOS S Pl T e e ek

QSite A

ASite B[

0 10 20 30 40
Rate of soil partictle size over 2 mm (%)

Fig. 10. CBR vs rate of soil particle size > 2 mm.

o2 VeIt iR sPFEslEE Fig. 99 F
AlRor] BRI Zo] FEAIG 150 o5t CBR#H
9] oj= Axe] AFAYR?=0.1729)0] Y= AeE F
ST, 2 # AR e 2R el B
O AL AR hgo] BerE AUHoE S7K
T dom, AP ol BolA #sAF7 St
g 7% CBR#= HlHsle] S71 314 98 7540l
o] AHH oz AuRFxe} AAFAY 5o 54 met
o gk A77F L= A

AT A o] srEstE el FAs ol u}
E CBR3®] 932 AR CH, o544 2 mm o1
Al ko] Fig. 103 2 23S AU
Fig. 10014 @7 B sP3EstECIA Algie] T3]
30%3EE Bol X ABAME 2mmeld ZA)9
Shgako] We ZAQoE CBRyr] IA usith A% A



FRE VAl Eatske sPIESiES] EREY RS O 245

d

9] F7FEslE YooM= 2mmeld FAQ] T
10%2 o|3lZA] CBR3S HA7E 2 HolAgk tjA|
ol Age AXsHE AoE HATHR?=0.6151).

l

AKX A SIZEstE0| nFE

¥ Ao BUE AN EAlsR S0E

stErt BAE 84 2324 4 234, SAE R
Ao og sty AEE A st XRDEH, A%,

A%, HEAS P, 22 E3ARRAL) W7t

Lo
r SL
o M
©
o
g
oL
% —‘\PI(
L r
= 3
N >
{o
b
o o
! O’tlT
o
ol .
g
o O{H
© o
S
rJ rlr
by
e

& A495Et de %ﬁ}zg} Hlmkﬂ o o) &
s 72T F9 Ea Qo) SFERE urke o
ARt g2 FIRE BU wobM Aljs), st Bl
APH Ao FAokwm ZAE Zo] I3} 313 QYojA

CBR#to] =il epxel] HleiA] JfHog $& A
A= dou, gAY divks: g7t fevete] =2
AE71FR CBR#} 100)73S W& Zeitt.

A7 sPrEslEe] =2 ExAlE 548 CBRY
o7 wrkshd, 2 mmolde] ZAH el CBRyYel +
L ogslo] 2 oz welE Y 83 A 71EsE
o] oM dFE AE7F 2 mmold A2 gkl
10%2 )32 CBR#ke] HxPF 2 Holx| gk a4
Q) A ABINCH(R?I=0.6151), BA FEI= ==
EFASE AR ol AT A9 sEs)
Eo 2mmelide] FAS E¢sle) EAS NS
UL Aoz AT

g £

B A7elMe A= BRAG6M EAshe s

5}5—3— XRD, %E ?i E‘ré‘%‘é% E’J‘iﬁ}l, CBR

Al st ol8 Ed= EH*M%WW T2 5o EFF
YA Gl S Al 5 Jlen, ol A
gejshd vt 2t
1) QFHIAGE PFsEAME MY, 34, &
7F 23eo] vehskon, HEZER] E‘E} 1E, 7H&

FE, FUA, vrETelE, AHEe|E 5o HER
Bo] vttt 7t Algol e HEZES Tl

20%% 'dol Fsfoll fste] mte] Mystels ZoR
HeERstT)

2) tdAYg A, Be] tRAd Aelr] o] Ae]
SPFEstEE 4o sPIEStE Hrh v Hiiixd
EE Ho|i glon, HAkpHlE =2 208 Ueht
o} o2 Algsl, sRisb Bel JgE Aow v

ez

t

e m

UFE

AHF FAR A= B}

4) A7 PFEstEL =2 BEFA)
CBR#C.Z H7I5PA, 2 mmo|ite] A g3k
ol F= Jgo] & Aoz metE )

oru Jal

ARG, AFAy, AEt, 2007, U= Aol B2
dh= @7bE @R wiante] AR, 1604),
196-207.

A=, 2003, 2 543 CBR#F] datAol &3 4
8 7, deTiolal AR, 1-140.

7‘:‘73% 2005, AR EZo] mANZAs 2] 5lsh
E2del T8, AAT T, 15(4), 447-462.
9 Ul*ﬂzz‘ﬂr Xl-'é}ﬁm EH d 2] %—OH X]é‘%ih
15(4), 447-462.
792, 2004, =2 =AE A8 E43 CBRY A
A BN, g AR =E, 1-160.

A4, 2005, 7AYo AA EW"“’] 7% A4
A J:]7} tﬂ—:,L_,_izﬂ—g] l-:_,_. , 7(3), 93-100.

HWQL 7, 2005, 37FE3F B S5EA A%
2005 =238}3] st =73, 325-330.

kst S, 2003, &2 542 CBRIL “d=gdel
el AYH A, I=ANA TS =1F, 4(Q),
41-48.

i%%, %l%i, 9z, o, HW, 1998, 147

Z AAZAIE A, 59 p.

Z%%, Kazuhiro Suzuki, #¢]Z, Mamoru Adachi,

2007, 737153 B /9203 Ao ApEee}l o



246 A - 55 -

o] CHIME <dthel 2 AA|734 2]¢], 16(1), 1-11.
PEH—Z, 1986, JAtEFE+ D TEMIE, FERHM, R
7, 120-123.

2011 8¢ 104 IS, 2011 9€ 20 AlRS

e

FFAN AT
411-712 7715 LA
Tel: 031-910-0378
E-mail: jjhcivil@kict.re.kr

Rkl A4l
ALk gigks 2311

oXx

=47 EATd AT

411-712 771%= AGA LAk tisks 2311
Tel: 031-910-0527

E-mail: yujun@kict.re.kr

H

=7 Ied T AT

411-712 73715 A A disks 2311
Tel: 031-910-0221

E-mail: jmkim@kict.re.kr

oN
hs

71T
411-712 3715 A
Tel: 031-910-0524

E-mail: sshkim@kict.re.kr

(

AAbxT tigks 2311

o

= _Jl\_

LFANHEADH Z2AE

220-937 7Y% YFA] DAIZ 283 HEFIHAL
Tel: 033-749-8250

E-mail: lim579@mltm.go.kr

ol
)

N



