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ABSTRACT

In this study, it was performed in characteristics of settlement of roadbed materials with variation of water content using
cylinder model device. The ratio of settlement (R ) of subgrade soils in the initial water content were about 2.08, whereas
it was increased about 4.06 which resulted in increase two times in the initial water content. Also, it was monitoring
long—term to measure variation of the field water contents at concrete track using rainfall measuring sensors. The water
content at directly underneath of concrete track rarely seems to affect the variation of water content, but it was increased
by about 4% than intial water content with 20 mm/hr rainfall index at slope section. As for the result from the field date,
it was determined that the water content of the inner subgrade layer was rarely affect caused by more than 20 mm/h rainfall

index during if good drainage system at concrete track properly maintained.
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Fig. 2. Dynamic material properties of subgrade soils with variations of water content (Kweon, 1999)
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Fig. 3. The test set—up and schematic representation of model box
Table 1, Physical properties of roadbed materials
Natural Sieve analysis test Compaction test Direct shear test
water Effective grain
G, USCS
content s Passeos #200 size : o ’ydma); Wopt c ¢
- B lo)
(%) (b) (Dlov mm) (k,‘N/m ) (A)) (kPa) ( )
1.3 2.74 15 0.3 6.67 0.66 SP 21 10.2 25 38
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(a) experimental site (b) Measurement layout

Fig. 4. View of the site and the measurement layout

(a) Water content sensor (b) Rainfall gauge

Fig. 5. View of installation of sensors
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(a) Calibration for sensor
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Fig. 6. Calibration curve for water content sensors
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Table 2. Settlement and ratio of settlement with water variation of water content

Stagnant Average water Final settlement Plastic settlement | Ratio of settlement
Notes
water days content(%) (mm) (mm) (R)
Oday 10.2 822 4.26 2.08 Flastic settlement, .S, =3,96mm
3days 21.0 125 854 3.16 s _qH”b] )
7days 251 6.1 1212 4.06 oy =/1.7kPa, E=13.8MPa,
v=03
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Fig. 9. The relationship curve between gravimetric soil water content and rainfall index

H7} 25.1%91 25 2t 16.lmm= A ghpr]ofA A
aleErT) oF 2u) o|Are] atako] o HHAIE|QITH
Fig. 82 hpH] Hﬂi}"ﬂ ‘I}E xﬁﬂ*‘ 0}‘%@}

mt o

i)

ARSI

S Rct B o 2 o
eyl 8] 718k AL Hol A
oAt S1E4E AR et g4
ZeulolA] o 2w} o] W S
sl 571l 4te] clorstE 2

4>=adﬁ
A P}

)
O\I

(e}

-l)

oo T

u:L_] -‘a-l

f
AOF B

ol B G ooz 1% o

i)
]

oX
ot
)
lo
l
o,

Table 2:& WHEsl5o] o3 WatE4S
7¥st7] $fste] ed skl tiet & ke vl st
(R, 2 BAsHdnt g7 25.1%91 A 270 A
AeFgl(R)E oF 4.06H12 HFHSIFL 16.1mmZA]
Z27)8<e0] Adz AR oF 2uiA = RS}t vkl
o} ughA, FUg QRS gAFo R gpn]of uke) st
ol FAsH Hslehe & sl

4.2 AFEH0| GE ZIZEH T Y] HIAT

ZAYET]
FeH]

Eiubo] ahiiol Apsolx S45 4]
WSS TABISICE Fig. 9% A2k 792 mmi)
of w2 gHgele) wiske A Aw A5l Ax)E WIC-01
of ghgeis ZSepel] npel 198~1.95% H9IE 14 <
71477 ~9%)e 0.03% H 451 F7kshaick. Abeis:
WTC-029] fﬂ*lﬂ]‘; 7390 whek oF 6.7~11.3% HY
2 9 Al S22 A4 sk wAstc olel
o 2312 2 ) AR 7ol Tl izl Slert

FAYEY Y Ashre] FPults A9 Wabt gl
Ao ZAH B EALe W4 AAe wA &
whe o fashch 2 4 gk
=



Table 3. Gravimetric water content and Rainfall index

Date Hour Rainfall (mm/hr) WTC—T WTC—2 Remark
18:00 0.0 2.91 10,957
19:00 2.0 2.91 11,092
20:00 75 2.920 11.313
2014-08-27 21:00 465 2.920 14,383 Max
22:00 35 2.928 13.422
23:00 0.0 2.928 13.020
24:00 0.0 2.928 12.614
17:00 0.0 2112 7534
18:00 16.5 2112 7.543
19:00 16.0 2112 10,521
2014-07-24 20:00 33.0 2112 12,612 Max
21:00 85 2112 13.120
22:00 0.0 2.104 12.694
23:00 0.0 2112 12.463
02:00 55 2.675 13.620
03:00 12.0 2.683 13,999
04:00 29.0 2.683 14,053 Max
2014-08-18 05:00 18.0 2.683 14,064
06:00 55 2.683 13,643
07:00 13.0 2.691 14,023
08:00 45 2.683 13,652
11:00 0.5 2.339 7122
12:00 20 2.339 7129
13:00 13.0 2.339 11,158
2014-08-07 14:00 26.5 2,331 14,325 Max
15:00 12.0 2.339 14,244
16:00 2.0 2.339 13.252
17:00 0.5 2.339 12,758
01:00 12.0 2.346 12.865
02:00 8.0 2.346 13.724
03:00 3.0 2.346 13.305
2014-08-08 04:00 21.0 2.346 14120 Max
05:00 35 2.346 13,418
06:00 1.5 2.346 13,123
07:00 1.0 2.346 12.791
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