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A Study on the Compaction Characteristics of Crushed Rock-soil
Mixture for Railway Subgrade
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Dae-Sang Kim - Seong-Yong Park - Jong-Woo Song - Soo-ll Kim - Jae-Joon Song

Abstract The track structure of Gyungbu High Speed Railway line from Daegu to Busan is cencrete track: It has
a very strict specification for residual settlement because of its rigid type structural characteristics. The residual
settlement of it ‘comes from the residual settlement of the subgrade and the ground. The residual settlement of railway
subgrade composed of crushed rock and soil might be major parts of total residual settlement depending on the field
compaction qualities. Therefore, it is a key to minimize the residual settlement of the subgrade for a successful
concrete track construction. In this paper, total 31 large scale compaction tests were performed to understand the
compaction behaviors of the crushed rock-soil mixture. The test specimens were constituted with soil, crushed shale
and mudstone taken from two sites under construction. The compaction tests were performed with the variations of
rock types, #4 sieve passing contents, maximum particle size, and moisture contents. The influence of those factors
on maximum dry unit weights of crushed rock-soil mixture was evaluated.

Keywords : Concrete track, residual settlement, crushed rock-soil mixture, #4 sieve passing content, compaction
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(Fig. DE A=3te] £Ystgch. ARDEAE 20 7
2] A 1 590 2] BT R PH%S 2
ZF dQ(shale)T} o] ¢H(mudstone) 2 2, Z+ 9fof st £
A EA42 Table 13} Zth. E2|3 B4 H7i2 R <
o olrert BlFo] A1, 13Fo| o, FEFET}
211, sdo]Fo] A3 AAH R I3 AH e ¢to =z
H7IE Sk Fig 2& 7 379 o A2 i 4545
AE AFY Al Zgolth Fig 228E & #t A
3} ol 25 7] A4 E deud vt gEEe Ay

W 55y FEE Hole AL & 4 YUtk Fig. 32 2
Aol tigk &0l Al 9] *li Bgoltk &80l
WA Aale)= BYA R B 99.6%, o|dAI=2] 7
9 96.0%Z F A7 BF &eo|7of gt WAL 45
g Holsitt.

ERHEAY =RZE Tostr] sto] 27]a0A
AFEE A&l tidte] AEA AHE S5t o Aw
= Hadus AR O ik 24 S

Aoz, A= E‘H_r fé*o 5 o|F}r} ©
4 AR A3 BE %‘j%ﬁli
FM4 7o) & AR LE}EI%UZ}. 4914 FIA| 29
H| 52 2,58, HAghrrls 13.2%42H, A-AEAHo|
ofgt Winazhe 3820, HAele 27kPa Atk

Table 1. Mechanical and physical properties of test specimens

Properties Rock type Shale Mudstone
Specific gravity 2.70 2.67
Porosity (%) 0.69 2.66
Wave velocity P-wave 2950 2080
(m/sec) S-wave 2020 1430
i e | s |
Poisson's ratio 0.22 0.22
Absorption ratio (%) 0.26 1.00
Slaking test, Ly (%) 99.6 96.0
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Fig. 2. Specimens before and after uniaxial compressive strength
tests
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Fig. 3. Specimens after slaking test
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Fig. 4. Particle size distribution curves of the test specimens (PF:
Percent finer)
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Table 2. Physical properties of test specimens

T Test Specimens
Nl

. il I v v
Properties
Maximum particle size w0 | 100 | 100 | 150 | 200
{(mm)
Percent finer of #4 sieve
%) 5 135 25 15 15
Dy (mm) 7.0 1.5 0.5 0.5 1.5
D3 (mm) 27.0 | 180 | 10.0 | 18.0 | 18.0
Dgo (mm) 72.0 | 72.0 | 72.0 | 100.0 | 100.0
Cy 10.0 | 48.0 | 144 | 66.7 | 66.7
Cg 1.4 3 2.8 22 22
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Table 3. Test conditions
. Test type Shale Mudstone
Conditions

Maximum size(mm) 100 200 100 150 | 200

Percent finer of

#4 sieve (%) 5115|2515 5 | 15|125| 15 | 15

Number of test | 1 ()] 1 |2 |4 5@[4] 1] 2

Water content*(%) 94 ~ 9.6 59 ~ 128

*Water content = water weight included in specimen passing #4
sieve/dry weight of specimen passing #4 sieve
{ ) : No. of test for repeatability
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Fig. 5. Evaluation of dry unit weight (PF 15%, shale)
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Table 4. Maximum dry unit weight and relative compaction

Ma)fimun} dry 120.time§ dry Relative
Test No.| unit weight unit weight . .
(KN/m°) (KN/m’) compaction (%)
1 20.20 19.52 96.6
2 21.18 20.20 95.6
3 20.59 20.30 98.4
4 19.91 18.73 94.0
5 20.40 19.71 96.9
6 19.91 19.22 96.8
7 20.10 19.32 96.2
average 96.3
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Fig. 7. Variation of the particle size distribution curves before
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