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Physical Properties of Old Fluvial Aggregates in the Southeastern of Jeonnam
Province, Korea

Ju Yong Kim, Keun Chang Oh*, Dong Yoon Yang, Sei Sun Hong, Soo Bum Chang, Jin Young Lee
and Hyun Soo Rim

Dept. of Geological & Environmental Hazards Division, Korea Institute of Geoscience & Mineral Resources
(KIGAM), Daejeon 305-350, Korea

Some of old fluvial sediments are originally composed of fine and silty-clay grains with sands or some of them
have been segregated by weathering as a result of the influence of groundwater fluctuations. For this reason, some
of old fluvial sediments are not suitable for using as fine aggregates. Furthermore, the old fluvial aggregates with
comparatively good quality have been exploited for a long time and quality of most remainders have been signifi-
cantly poor. Though many old fluvial aggregates do not satisfy the quality controls(QC) standards such as KS F
2526 and KS F 2527, they must be utilized to various usage suitable for different quality categories. Thus, we try
to make constant efforts to utilize aggregates of all qualities. This study shows that physical properties of old flu-
vial aggregates are both controlled by source rocks and also related to old fluvial environment.

Key words : old fluvial aggregates, groundwater fluctuations, weathering, quality controls, KS F 2526 and KS F
2527
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Fig. 1. Bore-hole site of the southeastern part of Jeonnam, Korea.
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Fig. 2. Geologic map of studied area(modified from Lee ef al., 1997) : 1. Precambrian rocks, 2. Ogcheon bett, 3. Paleozoic
sediments, 4. Jurassic sediments, 5. Mesozoic foliated granite, 6. Jurassic granite, 7. Cretaceous rocks, 8. Tertiary rocks, 9.

Fault. [J : Studied area.
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Table 1. Description of bore-hole and core samples.
Bore  Depth AHuvial S+G S/(S+G) C/A Boring (m) Watershed Type of deposi-
-hole  (m) (m) (m) (%) (%) Clay Sand Gravel Bed rock tional location
CNB-1  15.0 15.0 23 100.00 84.67 12.7 23 0.0 0.0 Seomjin R. old river bed
CNB-2 7.8 75 7.5 13.33 0.00 0.0 1.0 6.5 0.3 Seosi S.R. old river bed
CNB-3 240 24.0 9.5 74.74 6042 145 7.1 24 0.0 Seosi S.R. old river bed
CNB4 130 125 80 2250 3600 45 18 62 05 cosiSR confluence
-Seomjin R.
CNB-5 11.0 7.2 3.0 0.00 5833 42 0.0 3.0 38 Seomjin R. old river bed
CNB-6 140 12.0 8.7 42.53  27.50 33 37 5.0 2.0 Seomjin R. old river bed
CNB-7 4.0 3.0 0.0 - 100.00 3.0 0.0 0.0 1.0 Samgi S.R. old river bed
CNB-8 5.0 4.5 4.4 72.73 222 0.1 32 1.2 0.5 Okgwa S.R. old river bed
CNB-9 5.8 5.8 3.8 100.00 34.48 2.0 3.8 0.0 0.0 Orye S.R. old river bed
CNB-10 11.0 9.0 6.5 46.15 27.78 2.5 3.0 3.5 2.0 Seomjin R. old river bed
CNB-11 5.0 43 4.3 93.02 0.00 0.0 4.0 0.3 0.7 Oenam S.R. old river bed
CNB-12 55 52 52 4231 0.00 0.0 22 3.0 0.3 Boseong R. old river bed
CNB-13 120 11.9 8.0 50.00 32.77 39 4.0 4.0 0.1 Yisa S.R. old river bed
CNB-14 110 11.0 8.0 68.75 27.27 3.0 55 25 0.0 Dong S.R. old river bed
CNB-15 110 9.0 2.0 100.00  77.78 7.0 20 0.0 2.0 Nagan S.R. basin
CNB-16 5.0 4.7 2.9 86.21 3830 1.8 2.5 0.4 0.3 Haegang S.R. old river bed
CNB-17 6.0 6.0 52 10000 13.33 0.8 52 0.0 0.0 Boseong R. old river bed
CNB-18 8.5 5.5 1.6 100.00  70.91 39 1.6 0.0 3.0 vally plain
CNB-19 49 45 29 10000 3556 16 29 00 04  Devkmyang SR o ence
-Songok S.R.
CNB-20 160 12.0 7.5 20.00 37.50 4.5 1.5 6.0 4.0 Seomjin R. old river bed
CNB-21 5.0 4.9 34 1471 30.61 1.5 0.5 29 0.1 coastal plain
CNB-22 45 4.0 4.0  100.00 0.00 0.0 4.0 0.0 0.5 Boseong R. old river bed
CNB-23 3.0 2.5 2.5 0.00 0.00 0.0 0.0 2.5 0.5 Goeup S.R. old river bed
CNB-24 55 25 25 0.00 0.00 0.0 0.0 2.5 3.0 valley plain
CNB-25 6.5 5.4 5.4 7.41 0.00 0.0 0.4 5.0 1.1 valley plain

Table 2. The quality control limits of physical properties of the South Korea and USA.

Korea (KS F-2357, 2526~2583)

Country USA (ASTM C-33~90)
Test Coarse aggregates Fine aggregates Coarse aggregates Fine aggregates
Density 2.5 25 2.6
Absorption (%) 3.0 5.0
Bulk density (kg/m®) 1,250 - 1,250 -
Clay lumps and friable particles (%0) 5.0 3.0 2.0 1.0
Materials finer than 75 um (%) 1.0 3.0 1.0 3.0
Soundness (%) 12 10 18 15
Los Angels abrasion (%) 40 - 50 -
Chloride content (%) 0.3 kg/m’ 0.04-0.1N 0.06-0.2N
Organic impurities (%) 1.5 5.0 1.5 5.0
Materials lower than 1.95 in specific 05 05 01 05

gravity (%)

tfate] JrEae AAEEL, BEE No. 2004 olsh
o el tisted P ZYsllon, 4ATHIE Fig
30 EABkITH(Fg. 3.

3.21. Y=E-Z(particle size distribution)
ZA9] JEREE AR s FANIZ A4F

st , ZZAle] AEA A= E£8A= ASTM C
33(1986) 2 KS F 2501(1997)ll4 #3438 ule} o]
No. 3/8, No. 4, No. 8, No. 16, No. 30, No. 50 %
No. 100082 49 t(Table 4). 3, Y=Y Alde
Hiol 739 KS F 25020 we} o) folxch Y=
X A HAd =] 97 (maximum aggregate
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Table 3. Testing methods and quality control limits of fine and coarse aggregate.

Tests Aggregates  Methods (KS) Quality controls (KS)
L o Fine i 2.3~3.1 (fineness modulus)
2
Grain size distribution Coarse KS F 250 6-8 (fineness modulus)
Densi Fine KS F 2504 KS F 2558, 2578, 2357, 2573, 2544
ensity Coarse KS F 2503 KS F 2527, 2357, 2573, 2544
. Fine KS F 2558, 2573
Solid content Coarse KS F 2505 KS F 2527, 2573
Absorption Fine KS F 2504 KS F 2558, 2578, 2357, 2573, 2544
sorp Coarse KS F 2503 KS F 2527, 2357, 2573, 2544
Fine ' KS F 2526, 2558, 2578, 2357
Soundness Coarse KS F 2507 KS F 2527, 2357, 2532
Los Angels abrasion Coarse KS F 2508 KS F 2527, 2357, 2573, 2532
Fine KS F 2526, 2578, 2532
Clay lumps Coarse KS F 2512 KS F 2527
. Fine : KS F 2526, 2578, 2573
Materials finer than 75 um Coarse KS F 2511 KS F 2527, 2573
Bulk density cF e KS F 2505 KS F 2534, 2536, 2551, 2583, 2532, 2544
Qarse
. Fine KS F 2515
Chloride content Conc. KS F 4009 KS F 2543, 2583
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Fig. 3. Flow chart for each test category to the bore-hole samples.

Table 4. Standard grain size of fine aggregates.

Table 5. The weight of samples for the testing methods of
materials finer than 75 pm.

Sieve No. Cumulative Percent Passing (%)
9.52 mm (3/8") 100 Nominal maximum Sieve Minimum weight
476 mm (No. 4) 95~100 size in mm No. after drying, g
1.19 mm (No. 16) 50~85 5 No. 4 500
0.59 mm (No. 30) 25~60 10 348 in. 2,000
0.30 mm (No. 50) 10~30 20 34 m 2,500
0.15 mm (NO‘ 100) 2~10 40 or larger 112 in. 5,000
Az9 ABE B PN F TANNE AZAE ST, 2 W] A9 A8SEE F/MIAL G

FAle| tigh WEg2 Asie 2az|Ee] e
Al ARgEg Agehad] olgdtt vk AMgsle
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2, e g4 gl doMe, Frest 58
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gl 7FsatAw KS7IEel e olntt o dAw
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Table 6. Particle analyses in each bore-hole.

g 02F - FEE - BN - AR -

o9y - @5

Fineness  Materials finer than Depths Depths of
Bore-hole 8. N. Dso modulus 75 pm (%) (cl:n) bore-F;lole (m)
CNB 1 11,12 0.84 3.19 - 296 800-1000 15.0
CNB 2 3-5 0.52 2.77 343 400-720 7.8
CNB 3 12-18 0.47 2.18 5.27 800-1500 24.0
CNB 4-1 45 0.89 - 2.86 227 650-800 13.0
CNB 4-2 8-10 0.76 2.68 2.69 1000-1250 ’
CNB 5 6,7 1.24 2.87 1.35 720-1100 11.0
CNB 6 8-13,15 0.42 2.63 4.28 330-650,850-900 14.0
CNB 7 4 0.77 2.79 3.87 150-200 4.0
CNB 8 3.7 1.24 3.59 1.22 100-320 5.0
CNB 9-1 3.5 0.88 3.71 231 100-300 58
CNB 9-2 6-8 0.65 2.70 2.72 300-500 ’
CNB 10 6-10 0.78 2.68 1.58 250-900 11.0
CNB 11 2-4 0.80 2.94 0.94 150-400 50
CNB 12 1,2,4,5 0.85 295 2.28 0-250,420-520 5.5
CNB 13-1 9-11 0.90 3.30 4.31 400-550
CNB 13-2 12-14 0.76 2.90 244 550-700 12.0
CNB 13-3 15-17 1.01 3.37 251 700-850
CNB i4-1 45,79 1.12 3.32 2.46 250-350,400-450,500-550 1.0
CNB 14-2 11-15 1.52 3.76 1.47 600-850 ’
CNB 15 4-6 1.39 4.09 1.30 150-300 11.0
CNB 16 1-3 2.67 4.08 0.61 0-150 5.0
CNB 17-1 2,3 1.25 3.22 4.54 50-150
CNB 17-2 4-6 1.51 346 1.27 150-300 6.0
CNB 17-3 7-10 0.71 3.05 8.26 300-520
CNB 18-1 5,6 0.96 3.50 2.44 190-320 85
CNB 18-2 7,8 0.72 3.18 431 320-550 ’
CNB 19 3-5 1.74 3.95 0.88 130-350 49
CNB 20-1 10 0.55 2.34 491 450-550
CNB 20-2 14,15 0.47 222 451 1100-1200 16.0
CNB 20-3 16 0.72 - 3.09 3.78 1200-1600
CNB 21-1 5-7 1.24 4.08 1.36 250-400 50
CNB 21-2 8 0.66 2.73 1.89 400-490 )
CNB 22 3-8 1.38 3.76 1.95 100-400 45
CNB 23 34 1.20 3.94 2.56 250-300 3.0
CNB 24 2 1.01 371 1.10 200-250 7.8
CNB 25 4-6 1.12 - 373 0.64 400-540 6.5

A AFE AEE A vUnR] ABELS YL
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Table 7. Physical properties in each bore-hole samples.

ol -

DGR

S N Density Surface.dried Trufe Absorption Bulk der;sity Solid  Materials finer Soundness Chloride
density density (kg/m°) content (%)than 75 um(%) (%)  content (%)
CNB 1 2.48 2.54 2.64 2.52 1586.40 63.97 2.96 0.53 0.0009
CNB 2 217 232 2.57 7.30 1157.39 53.44 3.43 16.87 0.0004
CNB 3 227 243 2.70 6.94 1281.40 56.35 5.27 5.08 0.0015
CNB 4-1 245 2.54 2.68 3.45 1392.16 56.80 2.27 3.67 0.0004
CNB 42 227 2.39 2.60 5.63 1323.28 58.36 2.69 4.45 0.0007
CNB 5 2.46 2.52 2.61 2.44 1403.05 57.11 1.35 0.79 0.0006
CNB 6 2.44 2.51 2.64 3.12 1501.91 61.65 428 2.79 0.0009
CNB 7 2.39 247 2.59 3.28 1424.12 59.56 3.87 0.77 0.0001
CNB 8 2.42 2.49 2.62 3.18 1401.93 58.03 1.22 0.74 0.0004
CNB 9-1 2.44 2.53 2.66 3.38 1498.65 61.34 2.31 1.42 0.0001
CNB 92 241 2.50 2.66 3.82 1512.47 62.72 272 1.02 0.0000
CNB 10 2.44 2.53 2.68 3.57 1441.31 59.00 1.58 1.01 0.0009
CNB 11 2.44 2.52 2.65 3.24 1462.06 59.90 0.94 2.60 0.0000
CNB 12 2.34 2.44 2.61 4.50 1364.76 58.41 2.28 6.30 0.0000
CNB 13-1 247 2.53 2.62 2.25 1554.76 62.87 431 0.34 0.0000
CNB 13-2 249 2.54 2.63 2.26 1507.19 60.64 2.44 0.62 0.0001
CNB 13-3 244 2.51 2.61 2.62 1493.23 61.12 2.51 3.26 0.0004
CNB 14-1 2.5] 2.57 2.66 223 1503.87 59.93 2.46 1.12 0.0033
CNB 142 252 257 2.66 1.98 1508.81 59.81 1.47 5.31 0.0062
CNB 15 2.43 2.50 2.61 2.87 1444.90 59.53 1.30 5.69 0.0000
CNB 16 2.38 247 2.63 4.01 1350.11 56.76 0.61 9.16 0.0001
CNB 17-1 247 2.53 2.63 2.48 1471.55 59.63 4.54 1.56 0.0000
CNB 172 238 2.48 2.64 4.20 1494.77 62.86 1.27 0.92 0.0000
CNB 173 231 2.44 2.64 5.49 1518.95 65.79 8.26 1.21 0.0001
CNB 18-1 238 2.46 2.60 3.58 1386.01 58.31 2.44 2.77 0.0004
CNB 18-2 241 2.49 2.61 3.28 1458.67 60.62 431 1.74 0.0004
CNB 19 243 2.51 2.63 3.06 1468.11 60.37 0.88 1.07 0.0000
CNB 20-1 238 2.48 2.65 431 1433.25 60.24 491 1.81 0.0000
CNB 20-2 247 2.54 2.65 2.60 1305.49 53.00 4.51 0.76 0.0007
CNB 20-3 248 2.54 2.65 2.48 1410.05 56.78 3.78 2.11 0.0004
CNB 21-1 2.14 2.28 2.51 6.88 1340.21 62.70 1.36 4.71 0.1043
CNB 21-2 215 2.30 2.53 6.88 1373.59 63.79 1.89 1.48 0.0140
CNB 22 2.43 2.50 2.63 3.22 1515.63 62.45 1.95 2.05 0.0004
CNB 23 2.33 243 2.59 4.29 1291.77 55.35 2.56 4.38 0.0001
CNB 24 2.13 224 2.39 5.20 1190.91 55.97 1.10 20.99 0.0001
CNB 25 2.13 2.30 2.56 7.81 1306.84 61.34 0.64 4.67 0.0008
CNB 203 59 70 AlF5¢ 1 AgelH, ol L AMggel Hlgel wettx g weth B 4
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T 4L et $392 A 5200300 9%
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SZ gND
¥¢ aNO
€2 GND
¢¢ ND
¢-12 aNO
b4 gNO
€-0Z dNO
2-02 GNO
1-02 gND
61 ND
¢-8lL gNO
1-8L NO
€21 gNO
¢-LL GND
1-L1 GNO
91 GND
S1 aND
¢-vl GNO
L1 @NO
€€l gND
¢-€l gNO
L€l gNO
[4%:1\e}
L1 GNO
01 aND
¢-6 §NO
1-6 8NO
8 ANO

L GND

9 @ND

S aND
¢¥ 8NO
1-¥ 8NO
€ aNO

¢ 8ND

L @NO

Fig. 5. Physical properties in each bore-hole sample.
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Table 8. Types of depositional location to the fineness modulus.

Fineness Samples No. Types of depositional location
modulus (CNB-) (Number of samples)
less than 2.3 3, 20-2 Old river bed (2)

Old river bed (12)
Confluence (2)
Coastal plain (1)
Old river bed (12)
Valley plain (4)
Confluence (1)
Basin (1)

Coastal plain (1)

2, 4-1, 42, 5, 6, 7, 92, 10, 11, 12,

23 t0 3.1 13-2, 17-3, 20-1, 20-3, 21-2

1, 8, 9-1, 13-1, 13-3, 14-1, 14-2, 15, 16, 17-1,

more than 3.1 172, 18-1, 182, 19, 21-1, 22, 23, 24, 25

Table 9. Classification of fine aggregates satisfying KS F quality controls.

Types of depositional location
(Number of samples)

No. of test categories satisfying

KS F quality controls Samples. No. (CNB-)

7 14-1, 14-2 Old river bed (2)
Old river bed (4)
6 1, 5, 132, 13-3, 15
T ’ ’ Basin (1)

OId river bed (10)
4-1, 8, 9-1, 9-2, 10, 11, 13-1,

> 17-1, 172, 18-1, 19, 20-3, 22 Confluence (2)
Valley plain (1)
OId river bed (7)
4 4-2, 6, 7, 12, 16, 17-3, 18-2, Valley plain (2)
20-1, 21-2, 23, 25 Confluence (1)
Coastal plain (1)
Old river bed (2)
3 3, 20-2, 21-1, 24 Valley plain (1)
Coastal plain (1)
less than 2 2 Old river bed (1)
D Sd Td A Bd Sc M S Ce Dsq Fm
D 1.00 0.99 0.72 -0.94 0.72 0.05 0.09 -0.59 -0.39 0.10 -0.07
Sd * 1.00 0.82 -0.88 0.71 0.05 0.14 -0.63 -0.41 0.07 -0.13
Td [ o 1.00 -0.45 0.54 0.07 0.30 -0.63 -0.37 -0.07 -0.34
A w O x 1.00 -0.66 -0.02 0.02 0.45 0.35 -0.17 -0.07
Bd o @ A A 1.00 0.73 0.14 -0.72 -0.14 0.07 0.08
Sc X x x X o 1.00 0.11 -0.48 0.21 0.00 0.17
M X X X X X X 1.00 -0.21 -0.16 -0.58 -0.52
S A A A x O x x 1.00 0.04 0.11 0.19
Cc X X X X X X X X 1.00 0.09 0.26
Dsg x X X x x x AN X X 1.00 0.77
Fm x x x x X X A x X o 1.00

under condition of Rho : 0.05,
*=09 - 1.0, @=0.7-09, A=0.5-0.7, %¢= 0.9 - 1.0, O =(-0.7) - (-0.9), & = (-0.5) - (-0.7), x = less than +0.5

Fig. 6. Correlation coefficients between physical properties.
Dj; Density, Sd ; Surface dried density, Td ; True density, A; Absorption, Bd; Bulk density, Sc; Solid content, M; Materials
finer than 75 um, S; Soundness, Cc; Chloride content, Dsy; Dsg, Fm; Fineness modulus.

ZHEE AN 2A9) YAs Bl Gk D50 AWHE ()9 AREE Holw rk. T, KS F
B(+)2) Aol Yo, No. 20041 )3kl A9l EAG HE BIA B4 FlAe UEsl w9

e 2
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%, 58, LBl QFEA Aloldll A 4y AEE
o] = Aoz ERITH(Table 9, Fig. 6).
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= Z2#A2 Hopr "tk o3 Ade dEE T
(19991 olsir] dezozw Fld 8t vt
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A SRR AZA2A H-g AFR)€]

5.1. 7|8tgtatel 2+ WeEe © MRl 230519 2HE-S VR A

A FEHAGY A A7 BAEEN B 2T s AlEE EAEHeH, HE3 g
wetst feby] siekEt AW dEl A AR Aol MLAA 2.3-3.19] ZHES ViERd Algse FEMd
o] Exske Fepr| AR, T8 JEAHel 4 AE7F 1270, 3 @R AlErE 20, 2l bE
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FAHoR ¥ IS Bug vh 1o, Fisher Wrk(Table 9, Fig. 8).
and Smith(1993)%= 71WIgke] A=l £37}t ZAEFE olde]l Aol oJshi T A Y FFRE,
< ARt 7 £ 209e gl v A a3 g7 sfiohEoR EAt S5k 2YEEA

£ d7oMe Eest F58 498 T ol < vERey, JARAG SR gk Apole tht
B HEzke] BAE A G vt §leH, ol ZYPAQ FEEALS Zie ASE et o &
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coastd
(a) gein (1) (b) ()
basin (1), : coastal
' plain (1)}
confluence

confluence

(1) @)

valey e
plan (4)

old river
bed (12)

old river
bed (2)

Fig. 7. Type of depositional location to the fineness modulus. (a) over 3.1 (b) 2.3 - 3.1 (c) under 2.3.
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Al (1Y

Fig. 8. Classification of fine aggregates to the number of test categories satisfying KS F quality controls. (a) 7 (b) 6 () 5

(d)4 (e)3 (f) less than 2.
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