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ABSTRACT

This study has been carried out to evaluate the CBR characteristics and the correlations among every soil properties of National road
in Yeongnam region. Total of 480 soil samples were collected from 41 administrative districts for more than 30 years. Their physical
and mechanical properties such as natural water content, the Atterberg limit, No. 200 sieve passing, the compaction test and the CBR
test results were involved. The soils in Yeongnam region, SM, SC, SP and CL by USCS have predominated approximately 79%. The
test results show that average CBR values of gravel and sand range from 12.7% to 20.3% and those of silt and clay range from 4.8% to
7.1%. It means that average CBR values of fine grained soils are less than a half of coarse grained one. Natural water content, No. 200
sieve passing, optimum moisture content and maximum dry density of soils are well correlated with CBR values. Especially, it presents
that No. 200 sieve passing is the best correlation factor with CBR value. If consider the partition off this region into 6 zones of classified
by mother rock, the correlation between CBR value and every soil properties tends to increase. It is suggested that tables, figures and
the regressions described in this paper may be available for designers and engineers to understand the characteristics of an embankment
materials in Yeongnam region.
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Table 1. Number of Data at Each Administrative District
District Nos. off District Nos. of
data data
. Gyeongsan-si
Geoje-si (GN) | GJ-1 9 (GB) GS 4
Geochang-gun ..
(GN) GC 4 | Gyeongju-si (GB)| GJ 50
Goseong-gun (GN) | GS-1 3 Goryeong-gun GR 14
(GB)
Gimhae-si (GN) | GH 3 Gumi-si (GB) | GM 9
Nambhae-gun (GN) | NH 15 | Gunwi-gun (GB) | GW 7
Masan-si (GN) | MS 2 Daegu (GB) DG 3
Miryang-si (GN) | My | 20 | Muneveongsi |y, | g
(GB)
Busan (GN) | BS | 13 | Bonghwagun o0,
! (GB)
Sacheon-si (GN) | SC 13 Sangju-si (GB) SJ 20
Sancheong-gun .
SC-1| 16 |Seongju-gun(GB)| SJ-1 6
@N) gju-gun (GB)
Yangsan-si (GN) |[YS-1| 13 Andong-si (GB) | AD 12
Yeongdeok-gun
Ulsan (GN) us 18 (GB) YD | 13
Uityeong-gun (GN)| UR | o | Yeon®yang-gun | oy | 4
(GB)
Jinju-si (GN) 1 9 Yeongju-si (GB) | YJ 22
. Yeongcheon-si
hae- H 8 Y 22
Jinhae-gun (GN) | J (GB) C
h -
Changnyeong-gun |\ 1 10 |yecheon-gun (GB)| YC-1| 17
(GN)
Hadong-gun (GN) | HD 7 Uljin-gun (GB) | UJ 15
Hamyang-gun .
HY 6 |Uiseong-gun (GB)| US 14
GN) g-gun (GB)
Hapcheon-gun Cheongdo-gun
HC 9 CD 6
(GN) (GB)
Cheongsong-gun
(GB) CS 2
Chilgok-gun (GB) | CG 11
Pohang-si (GB) | PH 17
Subtotal 187 Subtotal 293
Total 480

GN : Gyeongnam, GB : Gyeongbuk



Table 2. Engineering Properties of Total Samples

Nos. of Gs e (%) Consistency (%) #200 passing Compaction test CBR ar
m (70
data LL PL (%) OM.C (%) | Vamax (gfem’) | (%)
2.9~23.8
2.413~2.836| 1.9~40.9 | 0.0~50.4 0.0~38.6 (12.4) 0.1~98.4 5.3~309 | 1.41~223 | 5.0~24.0 | 0~25
GN: (187) (2.656) (18.1) 31.7) (20.0) 5 6] (39.6) (15.1) (1.83) (12.2) )
[0.064] [8.4] [10.2] [7.1] NP = 109a [24.8] [4.5] [0.17] [4.9] [5.1]
1.5~32.5
2.048~2.806| 2.6~42.4 | 0.0~69.0 0.0~47.3 (11.7) 0.4~93.0 6.0~34.4 1.32~2.18 5~25.0 0~25
GB: (293) (2.657) | (12.9) (29.2) (182) s '7] (29.8) (122) (1.92) 13.7) 0
[0.072] [6.4] [11.0] (751 | \poi37ea| 210 [3.8] [0.14] [4.8] [3.6]
Total : 480 |() : Ave. value [ ] : Standard deviation
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Fig. 1. Data Numbers by USCS in Yeongnam Region

Number of data 480

Fig. 2. Group Index (Gl) Distribution of Samples in Yeongnam
Region
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27 12.2%9} 19.7%%5 veRle] fAksE 545 7T Fig.
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ARATFRE BolaL Slrk: et 2R} wefe] B9-= Aslrei7t
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I ok AEM)SE HEC)] B9+ B} 20.8~32.8%=
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Table 3. Natural Water Content (w,) of Samples by Statistical

Table 5. Maximum Dry Density (Vamax) Of Samples by Statistical

Analysis Analysis
USCS Nos. of | Min. Max. Ave. Star}de.lrd USCS Nos. of | Min. Max. Ave. Star.ldz‘lrd
data value value deviation data value value deviation
GW 11 2.1 12.5 7 2.88 GW 11 19.17 21.73 | 20.2 0.82
GP 12 2.6 15.7 7.3 3.78 GP 12 17.36 21.84 |20.09 1.05
¢ GM 5 5.6 12.5 8.3 3.67 ¢ GM 5 19.75 20.52 |20.23 0.4
GC 10 5.7 19 12.1 3.98 GC 10 18.05 21.01 19 1.03
SW 9 2.5 182 8.5 4.93 SW 9 17.15 20.64 |19.28 1.14
SP 62 35 153 9.5 3.04 SP 62 17.44 2128 |19.38 0.81
SM 163 2 24.5 132 4.78 SM 163 15.47 21.56 |18.79 1.11
S SC 79 1.9 32 15.6 5.63 5 SC 79 15.19 21.73 | 184 1.31
SP-SM 9 3 12.7 7.7 3.16 SP-SM 9 17.98 20.44 | 19.62 0.93
SM-SC 16 6.3 18.8 12.4 4.02 SM-SC 16 17.25 20.5 18.86 1.03
ML 22 143 33.8 233 6.07 ML 22 14.2 18.07 | 16.66 1.1
M MH 3 23.8 42.1 32.8 9.15 M MH 3 12.97 13.77 | 1341 0.41
CL 75 9 42.4 24.4 8.36 CL 75 13.84 19.8 16.84 1.29
C CH 2 21.5 22.6 22.1 0.78 C CH 2 13.92 16.48 15.2 1.82
CL-ML 2 14.5 27 20.8 8.84 CL-ML 2 16.17 193 17.73 221
Total 480 Total 480

Table 4. Optimum Moisture Content (wom.) of Samples by Statistical

Analysis
vss "0 Jae | vae || aeiaon
GW 11 6.1 113 8.9 1.62
GP 12 72 14.5 9.7 1.91
¢ GM 5 9.7 9.9 9.9 0.09
GC 10 7.6 152 124 2.61
SW 9 82 16.8 11 2.88
SP 62 6.4 13.8 9.8 1.83
SM 163 7.7 215 12.5 3
5 SC 79 53 25.2 14.1 3.64
SP-SM 9 7.9 13 9.7 1.63
SM-SC 16 85 16.5 113 2.29
ML 22 14 30.9 182 4.05
M MH 3 25 344 | 285 5.16
CL 75 10.3 29 17.8 3.58
C| CH 2 18.1 28 23.1 7
CL-ML 2 10.8 20.5 15.7 6.87
Total 480

Uz HE} HES A$ = Higho] 15.7~28.5%% ehfo]
B 29| A3l AdE e fARRE 3he TRE RS
A = Atk Table 59 FEA S o AREH o] FAA

P

[}
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H FHAZD =V ama) = HERATE 223} 22fe] A= B
7} 242} 19.00~20.23 kN/m’, 18.40~19.62 kKN/m’2] Zk& JeR)]
n, AE9}l AEE 13.41~17.73kN/m’e] e 7K AS <
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No. 2004] FH&2 ZHES} AHES T-8hs 7Ieo] w,
Ak 22RlEE e Ao s AirA e R okl
HATTE (Wome) 9 HHAZL (Y ama) 9F] FHEE 78 5
At} Figs. 5 and 6°]i= No. 2004 E&% 234 (Wome)
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Table 6. Correlations Among #200 Sieve Passing, Womc, Vdmax, Wn Optimum Moisture nt of All Classified Samples by USCS

Soil classification Nos. of data Correlation a b c d
a 1
b 0.569* 1
Gravel (G) 38

c 0.548* 0.571* 1
d -0.519* -0.578* -0.897* 1
a 1
b 0.535% 1

Sand (S) 338
c 0.792* 0.579* 1
d -0.739* -0.551%* -0.904%* 1
a 1
b -0.125 1

Silt (M) 23
¢ 0.739* 0.116 1
d -0.611* -0.090 -0.930* 1
a 1
b 0.463* 1

Clay (C) 81
[¢ 0.384* 0.159 1
d -0.447* -0.425% -0.783* 1

P* <0.01, a=#200passing(%), b=Wom.c(%), c=Yamax(KN/m®), d=w(%)
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Table 7. CBR Value of Samples by Statistical Analysis

uscs "G | vaee | vae | 2| deiaton
GW 11 15 24 20.3 2.74
GP 12 10 22 17.8 3.69
¢ GM 5 17 22 20.0 2.12
GC 10 12 20.4 16.6 291
SW 9 13 23 16.1 29
SP 62 9.5 23 16.3 3.38
SM 163 6 25 14.2 4.05
s SC 79 5.5 22 12.7 4.1
SP-SM 9 7 21 16.9 4.93
SM-SC 16 6 21 14.5 3.84
ML 22 42 9 6.45 1.63
M MH 3 43 8 6.43 1.91
CL 75 1.7 11 7.09 2.12
C CH 2 3 6.6 4.8 2.55
CL-ML 2 5 8 6.5 2.12
Total 480

CBRzfo] SUgh 43s vehll= Ao| FEHr 23]
(Wome)2] Fro] HE&4E, Iz 57ke] 45 CBR3o|
Zo¥eh= A Hola gitk o] Z¥= Gibbs and Holtz (1957)7}
gk A=} FFAYAIIAIN) L] BANA It 5
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Fig. 10. Zoning by Mother Rock in Yeongnam Region
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Fig. 11. Correlations between CBR and #200 Sieve Passing, Wom.,
Ydmaxs Wn at Zone-|V

Table 8. Correlations between CBR and #200 Sieve Passing, wom.c,
Vdmax, Wn at Each Zone

Region | Correlation factor Regression 1§
a CBR=2020¢""" 0.61
b CBR=30.70 ™" 0.59
Zone -1 019e
C CBR=039¢" 0.55
d CBR=22.24¢"%¢ 0.54
Zone - 11 a CBR=1843¢""" 0.56
Zone - 111 a CBR=21.21¢""® 0.51
a CBR=-2.78 In(a) +20.24 | 0.79
b CBR=-14.24 In(b) +50.31| 0.74
Zone - IV
c CBR=3.09 ¢ - 43.66 0.81
d CBR =23.34 ¢**¢ 0.74
a CBR=1835¢""" 0.55
Zone -V b CBR = 10.22In(b) +39.05 | 0.53
c CBR = 0.44 ¢"'8¢ 0.62
a CBR = 20.46 ¢*** 0.65
b CBR=36.16¢"%" 0.6
Zone - VI 02te
c CBR=0.13¢" 0.6
d CBR=-6.65 In(d) +30.43 | 0.5

a=#200 passing (%), b= Womc (%), ¢ = Vamax (KN/M®), d = w,, (%)
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