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Assessing Distribution of Degree of Saturation for Track Transition
Zone Using Soil Water Characteristic Curve

ABSTRACT

The number of occurrence of differential settlement and track irregularity at track transition zone recently comes to increase, which
leads to frequent maintenance activities that have an impact on train operation. Such track transition zone damages are attributed to
the change of mechanical properties of fill materials due to environmental factors such as rainfall and freeze, and thaw. Consequently,
this study attempts to establish the soil water characteristic curve (SWCC) of fill materials, and conduct seepage analysis to assess the
distribution of degree of saturation (DOS) for track transition zone in case of rainfall. The SWCC of fill materials was successfully
obtained using filter paper test method. The results of seepage analysis revealed that rainfall intensity, the slope of backfill, backfill
condition (fill or cut), and SWCC are significantly influential in controlling the distribution of DOS.
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Fig. 1. Soil Water Characteristic Curve (SWCC)



Table 1. Summary of SWCC Model

Reference SWCC equation coefficient definition
1
Gardner (1958) 0= a,n= constants
1+ta
o= 1 for ¢ <, i i volum.etrlf1 .v:a.tgr tc.ontf:n(t1
Brooks and Corey (1964) U = po?e-s1ze istribution index
(—2) for 1 >1p, wb = air-entry value
¥ Y = matric suction
1 a = curve constant related with air-entry value
Van Genuchten (1980) |6 = [————]" o
an Genuchten ( ) (ap)" n = curve constant related with inflection slope of SWCC
_ 1
Mckee and Bumb (1987) 1+ exp! P ; a ) a, b= constants
In[1+ —]
0, Ay)=1-
, 0 = Clp)——= 1000000
Fredlund and Xing (1994) | In[1+ ]
redlund and Xing ( ) Infe+ (%)n m v
a,n,m= constants
Y = matric suction at the residual water content
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A ek B 37|R o FolA] Sl IEAIY] EEsAE S8l
EE-g(flow rate)?} 2§ FEIX(driving potential)2] A S
Yolok s, o]t JAHAIE VER= #k& FA15(coefTicient
of permeability)} gt} SFx|9F BEE3}wo] S2RAQ] H9o=
E, 37] 28 & ] 34 7EE AU Slol % 3719
S5E Sl aesfok gk j—ﬂﬂ EX3E | 9] 552
5 W 2717 2Rk Fdog2e dofuhA] et 5 &9
BEL U&E B 0]—,401?] 3—A%ﬂﬂow channel)& Esfjx5t
s, =5 LH 3715 & YAAE A2 & Uk wEb
I AR 2108 B 5 9o EXslE
A= E2] E50] Darcyd] WAL TS A3S B3l 578
I TH(Childs and Collis-George, 1950). B33} 2]ke] =3
AoM= EASA  EXsiRAaTE 8% 98-S
3, o] ARA o AAE F AU B =7 42 He V"
AT FrEATA HolEE olgste] AT = Atk

o
Kl
Flo
%
7

3.1 7|12 S44E 2
£ dFoMe AT WREET xx 7 RS ek
AYARE o] SJet HEE Ax AEASES ARk
Fig. 2& &% A% 3 AHF N85S HefFa Utk
Table 2= 7|2 24X 278 BT ot AEHE A=

2 ZEol Al Zot
B odtolME HE] Hlo|HE o83k AUl AIEHS o]8-3ke]
eSS AbEilth B AJSHPHS ASTM D52980]] 7

uo(‘

oft

FaL glow] ’IAQmE} M SHo)ES olgdle] RaFT

(matric suction)S Z78hk= 25421 WA 2 o] o]

18 1 S8 % S50l ik Fdele Sk 1bgRe=
13

1M

>

RHEES Agsl/] EckBulut et al., 2001).

AT FHE dele] o] I ol Fraks
~7§,o o]& Fig. 33} 22 A 2lE ol g3le] HaFTEs
A Heg, AN AAE 4 DE Ho|wE ARes)
of git} ¥ A= Whatman No. 42 ZEjsfjo|#E o]§3}e]
Ass Fleitt S8 AR el B gk WAle
T} 2] Fredlund and Xing (1994) RS- o] g3}e] SEA

H X

(¢

Vol.35 No.2 April 2015 517



&R A AEARY FpEALTAE o83 2ok R 4
Table 2. Summary of Physical Properties of Materials Sampled
Specimen #6 site top #6 site bottom #7 site top #7 site bottom #4 site top #4 site bottom
w, (%) 12.0 10.8 12.2 11.0 10.5 10.0
P
Yymax () 1.96 1.98 1.95 1.93 1.90 1.88
Gs 2.65 2.67 2.63 2.65 2.64 2.64
LL 25.87 26.11 22.00 15.00 - -
PI NP NP NP NP NP NP
Cu 23.5 23.5 11.5 4.0 9.5 113
Ce 2.39 0.94 1.06 0.39 0.61 0.63
Soil Classification SwW SP SwW SP SP SP
G0 10 0 3% 4 s e 70 8 s @ & =3Ik
i
s, == gew&ﬂr":.\d"g:mal Mo. 5897 e 3 %
o ~ - -
¢ h = 8327 - 0.0770w & nl1+ K
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8 E 911/ - 95‘ 1- .
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- e h, In|{e+ —)
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z *r
|C:> = (1
1F -
% b= 1582 - 0.0102% = o7, 0, = A 53], 0, = ESH ), o = BEEE
o
ol 41 A —25 (kPa), azbscph, = 29l A(af and hr in kPa).
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Fig. 3. Calibration Equation for Filter Paper (ASTM, 2010)
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Table 3. Results of Seepage Analysis on Track Transition Fill Zone (1:1.3)
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Table 4. Comparison of Saturated Zone for Different Slope on Fill Zone (100mm/hr, 72hrs)
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Table 5. Results of Seepage Analysis on Track Transition Cut Zone (1:1.5)
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