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Life Prediction for Geotextile in Saline Soil Roadbed of Heavy Haul Railway

CHEN Wen - hua
(Beijing Jiaotong University, Beijing 100044, China)

Abstract ; Research purposes: For lack of the research results of geotextile field life at home and abroad, in this paper,

the lab and field researches are carried out to find the engineering life and protect technology in field. which will provide

reference for the design and construction of geotextile in heavy haul railway roadbed.

Research conclusions: (1) A preliminary estimated life of two cloth a membrane geotextile in saline soil embankment is

within 80 years by tracking experiments. (2) The effect sequences of aging factor of two cloth a membrane geotextile are

as follows ; ultraviolet, high pressure, salt pond water, sea water, etc. (3) The engineering sampling period is suggest

as 10 years based on field sampling test and operating line survey. (4) The research results can be successly used in

some saline soil railway, highway and civil aviation engineering.

Key words: two cloth and a membrane geotextile ; saline soil roadbed; aging coefficient; in — situ life

A — 8 A e — o b A bR, L i
PR TR b T Al T A T, B TIZ BT
ISR KA BB A BB RV E LEZ AU
B A B AR AV AR L A A b
REMBRENE, LG EE RN N R T REWZ K
SRS R AR L AL At S5 AP R I R R AL
PEFIRUBAS 175 55 S0 5 R 2R 52 00 , B 19 254 Jh A e fie

* YR E #2015 —04 - 15
*EEE Ay ML, 1967 4EE L T AR

SR BRAS R S N Y25 5 o F T2 R g = T AT A
i o B A i, B R b A O R
Gt AT AN 40 4 E A 20 4R Bz T
Rl PSS DR , EL I Py X LA ik AP T T )
SE HHTHCRBGER . B - AT MU TR T,
AR BEAR AR JLA-4F L 2 SR ] AR B PERE AR
HTAR 75 2 TR FT L0 M o R AR AR +



56 B o T

[ 2015 49 H

e AR FERSE (K AR A8 R pH () AR
AR (PR ML SHE) , b TR SRR,
RHNg# L PES 78 P A1 R P, B b0 B IS 2 22
JEIK AR REEBL R R 0.25 ~0. 5% /4%, R T 45
T YRR FE N 2.45 ~5.06% /4F, RINMH IR
0.54 ~2.56% /4%, HAT, dE i E %8 5T L
TATPUEAL S A, TR PLIZ BUREAS 56 ) 24 Ak 2
P, EURE b Aol AR FRA  2d 20 4R T3 [ 3L
T T AL TAE R DR AR A

1 ITENGEESH
R KBRS BRI B 4

(a) BLIZBELE P A — B b T A

B 1

2 BHRTHREPEH—IREIHKE

S KR, R R K R AR R
JEEHR AT RE XS R 5 B P A — 5 A *Jrfﬁélz
M), Eh VA 5 IR A TR A SRR il , $h 2 /K 45
MER S A5 A T A = o T2 AR AR, s 1t
A Y5 '3ﬁnn,llﬂz7ﬁié\%3ﬁﬁ?}7k\ RK R
R G A PR 3R N - A A 1 R e AT i — 2B F
7,

2.1 Figike

RIS W A — 5 = T A A8 A S AR
K FRBUK A R B A T A R R B 52 R, 2007
A1 ABGR K, I BOE K, 75 = N TR IR
5, 3 5k N Ty V8 SR 1 R AR T K R R 4 31 14
5% 10% 15% 20% s%J#/> 5% 10% 15% 20% , 3t
SRR 3 AN A R AR 2 4R T E NPT R
XiF F AT 25 i S st T PR 28 % = T A i R A B2 ),
Bl2.362 .33 Fim. BRI K Ehith/k &b ik
JERETIN, - TATHURISR B B RRAIC, 23R S AR
BT TR

Tt L B REE R (T R Y P — i R A
N T BRE W A — JE T A A T e S o i 8
i, BEAT T B A DN AIBORE , b A R b M T
SAF, S BLINEE 1 R, =N s R A R Ak 1
IR SRIEIR AR AE 0.32 ~ 1. 21% /4F 2 [l

®1 BHABEER

KEsup Al BB RGR /N [BHIRR B/ (N/5 cm)
Lo Wi | ke | | B
i I S W) 130 110 260 190
it 54 122 106 255 187

(b) PR — [ 4= A i i 2 e 4

DA ERAE

2 gk EhithkiRaIX

T2 ZEKRBHEA—IRLT IR 5%HR M TIT A

HEFHRE (N5 em)
Yk BF iy
I | e | ot s | s | s> | i
At U ok | 5% | 10% | 20% | 5% | 10%
1A 153 | 147 | 133 | 155 | 144 | 153
31MA 133 | 130 78 122 | 117 | 123
RIS 123 | 102 | 47.2 | 92 90 | 88.9
14 101 87 32 87 81 70
2 4 80 63 22 76 59 55

ERREKRRREREA 4.2% . TR,



559 1

B SCAK - B R B B - b T A 0 7 A 57

R3 FERMKRIEHFE IR L ITH S %HH R T X R

HEFAGEE  (Af7:N/5 cm)
e BE b AR
WS et | nm | s | we | m
H N
] oK 5% 10% 5% 10%
14A 147 132 127 157 154
34H 143 120 123 138 130
e 4E 135 117 117 135 123
1 4E 120 111 106 122 105
24 87 86 77 110 78

R RABEAKRREA2.2%., TR,

2.2 FW5EETFHRTIRE

X A AT — 5 A 7 i AT e AR, AR
b TR TR A E AL AR A, R AR
P2 AR ™ o A B — b S K
P AN R, FEE RN, SE AR R, 3 A TP
RE Ty imr , T JE o, TRl , FUOR PR RS, 120 A LM
(PVC) FiZR 24 (PE) \EVA( LM/ BERR CARILRYD)
ECB, ZAL A2 N = i Bl e o W . A Ay 2%
M i T AT 1 om, B85 em, 73 5 41, 4341 3
22 A AR L, 1 BRI G 1,2 4
— BRI b ) — P R ER AU, W 3 P

100 N/5 e¢m 200 N/5 em By5K$0 07 /B 3 1~ A B4R,
1AE 2 AR5 43 kAT ke, an i 4 (&1 S s, i
FEPAT — B A AR eI R g 1 T i B2 Bt ] 1)
AR RARAZ R, IR B IR S B, 2R RN
PAAT — B A7 9 B 50 0 3K 6 FHIET 6 Fi .

(a) KII5EHrE: (b) Jy=am Pt

B4 KERNNAERATHHRETRE

50 £/ (N/S ¢m)
w 3 &8

(=]

0.05 0.10 0.15 0.20 0.25 0.30

2R AR

(=]

BS RMHE—REIHRE2 NSemBRAERT
FF TR &

RS RNAMERATHRERBRER

R % PR
B3 FEMERALERRESSTNLTA T (/5 emy | R
7 (N/5 cm
*4 BWELTTITH S5 %R0 N T xR AR R e 50 | 100 | 200 | 50 | 100 | 200
(HL:N/Sem) oA 72 |56 | 46 | <0.5] <1 <5
IR | 2 Rk 1 1 4E 70.9 | 49 | 42 1 3 110
ﬁgﬁﬁﬁﬂ ﬁ'ifﬁfj:':':' Efu’i{ﬁiq:' 2 £|3 62 35 31 3 7 15
1A 121 100 87
34H 121 89 77 x6 BE-TERIZMWARRELER
SRAE 121 77 68 . e s AN
| 4F 116 75.2 65 5 AL 5% | 10% | 15% | 20%
2 4R 103 53.6 13 1| R KA BEFRA 10% | 125 190 221 252
2| Ebok e ERE AN 10% | 117 176 | 206 227
2.3 KEHLIE N THHEIRE 3| Kbk | 135 | 198 | 229 | 250
PRI ARARTE 25 T SO B i T A = A ek 4 KR e 123 | 189 | 224 | 248
F1 K IWE R - T AR B th 22 5 m, e + TR K 50| MEAKMREERIIN10% | 47.2 | 163 | 209 | 239
FEFF T4 BN TRTE S om K 1 m, 435I5ENT50 N/S om, 0 | MKWEFEIRI0% | 88.9 | 202 | 250 | -




58 ol TR % 2015 4£ 9 H
gxR6 BE-TEEZMERAELE gR7T TIHHMEMEEEANLE
hr“*f AN(As AN(Ae
=) S 2 . X K/ (N/ b/ (N/
7 AT 5% | 10% | 15% | 20% | R =5%)/ s cnf/%) =10%)/5 cnf/%)
7 | 25NSemaH | 72 | 184.3 | 234 | - - (V5 em) (V5 cm)
8 | 50N/5emd4 /| 46.3 [158.9 | 208.7 | 234 9 |100NScmd )] | 95 o | 118 | 11.8
9 | 100 N/5cm44H | 55.9 |140.5 | 174.6 | 194 10 | EPMBRANCHEE) | 6O 12 88| 8.8
om 27 : : : 11| ¥poMG (4 A~ H) | 79 | 15.8 | 110 11
10 | BPAMEAR(RE4E) | 71.3 | 131.5 | 159.7 | 178 12| CFH R+ 8 1 156 | 111 | 111
11| BPANBEAR (4 ) | 68.1 | 147.3 | 178.9 | 198 13 HAEhE £ 49.8 | 9.9 75 7.5
12 S A i 4 77.6 | 156 | 188 | 208 14 | BUAERE (5 4F) s8 | 116 | 72 | 7.2
13 A Eh i+ 121.8 | 171 |196.4 | 214
- 2 AR A% | ~ S 2 i S\ [T I A =
14 | BUBEEEG ) 3o | 188 | 202 | 250 LN ABEHITE 10% ~15% By sk P e & B : °F 77

i,
250 | 2k R R A2 10% 5
230 | == AGR R Y 10%;
210 | %X i """ B
[] -4 ¥ if
190 L —5\ ﬁiﬂf
~ K3 A 10%;
= L
ERIN T T A Y 10%;
Z 150 o4 T TS0N5emREAANA;
230 L = "100 N/5cm k424 ™A ;
Dﬂ“ 4
i A D= = sk .
1o 1 iy 0 S
—A——iEE 4 A A
90 D
—e - FITE G

70
50

5 10 15 20
2R AR 9o

E6 BE-THEZERNL

2.4 ZUEZFKBAH

——a— - BEEAS5F

TERTFEEK R UK TR 055 X 300 4 T A
S SN RERE b, O 10t — RS A% R R X - T A A

*Jm*m TERE S50, Xk AEAN (1) ;
AN Ngl _N‘Ez
"r* (1)
N T+ LAk S,
R ﬂmwm i B )R B B

REJDB e o VK ER K KA | B8 W A X b T AT Bk

PURTELRESIHY b AE, W0 T R

o]

x®7T TIHMHMTREANLE
AN(As AN(Ae
I I I 3 A AN B S 7 R
(N/5 cm) (N/5 cm)
1 b KW K 10%| 65 13 9% 9.6
2 ERib KRR 10%| 59 11.9 89 8.9
3 FARER WK e 63 12.6 94 9.4
4 RIRMG KU E 66 13.2 | 101 10.1
5 | VEAKMREERAIN10% | 126 | 25.2 | 162 | 16.2
6 | MKHEERAE10% | 113 | 22.6 | 161 | 16.1
7 | 25 N/5 cm4 4~ H 112 | 22.4 | 162 | 16.2
8 | 50 N/5 em4 H 112 | 22.4 | 162 | 16.2

P ERM KSR T L CATSREE — AR MU AR 5 58 42
TN TR K A PR, KB AR A i i R D
5% ~10% LERNIAE , 45 Ff P2 R0 T 1Y) - A7 5id o B2
ARELBAR, Ak 8 Fr7m o

EALIN R A5 S R ALz Ay R AR
e R AL MU B2 45 . AL R BAPTEIL R AL

= (2) f=(3) -
EALRE
v=1-f/f (2)
PRI
v=l-v (3)

Ap IR ;
So— ) IR SRR L
P — 5 AT 2 IR AR 504, insk 8 |
K71 8 AEL 9 fro o
*8 EUSEAHRRABLER

N o RREE Bk |l
N 5 om) [VIem) RE | RH
b ERIKIREREAR 10%| 252 -8 | 0.03 | 0.97
b R K e B AN 10%| 227 -33 | 0.127 | 0.873
K Rk | 250 | -10 | 0.038 | 0.962
s Fe R A e 248 12 |0.046 1| 0.954
V| KBRS 10% | 239 11 |0.042 3 0.958
K gk e A 10% | 250 -10 [0.038 4| 0.962
o | 25 N/5 em 4 4~H 234 -26 | 0.10 | 0.9
Fi | 50 N/5 em 4 4~ A 234 -26 | 0.10 | 0.9
T 100 N/5 ema A | 1945 | —65 | 0.25 | 0.75
st BT (245 178.3 | —82.7| 0.318 | 0.685
fify B (4 4~ H) 198.7 | -62 | 0.238 | 0.762
xf | CRHA#RG T 208 -52 | 0.20 | 0.8
=8 A % 214 -46 | 0.177 | 0.823
PUIHERE (5 4F) 250 -10 | 0.038 | 0.962

E. L T BT E A 260 N/5 em,

Zi B A 0 - ZEIG 2 4R 3R EE M 260 N/S em
FE3) 13 N/5 cm SRR AN 95% ;&% 1 (200 N/5 cm)
K240 2 AR5 EE M 260 N/5 em [ %] 31 N/5 cm,
SR PEFR I FE Ny 88% o X WA A7 — B 11 5 i 5 T 1) PR 2%
SyHEUnE 10 fis .



%9 ) WS A A 8 R o b A P A 59
005 o4 RS I L B AR A — B T b 4
096f . . ’ 10.12 THEBT RN, X F i — S0 s 275 B ORI

B 094 - KA R 1010 G5 G T TAHURIE N 2 H R0 AR, il
Sogopf T T ERAR oS SRR A SRR 1. 21% I
f’i’ 0.90 | '/ ] 0:04 W Fﬁﬁﬁﬁ 80 EF‘I/\J\V\]O
ossr T T T 1 0.02 (2) BAL I R M AR i R BN /MKIR O 5 APk
086 e BRI ALK 35K 4 s TR o T A
AWK 7 A B A% HAE 20 N/5 em LLPY
v 23 /\ Y N o o
E7 #HitsAKiREX T T LRI RN (‘3)43{5'\5?%%@%%@% > AL R E
‘ HFAREAS I, L 10 AFEAS 3 —IR .
0.963 10.050
0.962 %%i ﬁﬁ H
0.961 L 10.045
| i \ loom (1] BRSSO (M. b5t ARSI 2011,
ﬁ?’i 0.959 - AL Bk :\ ﬁ Chen Wenhua. Foundation Treatment [ M ]. Beijing:
3—5 0.958 - - :t:ﬂt - 10035 o China Communications Press,2011.
& 001 {o0s0 ™ (2] Pisbk, Ek B, 2 0. A CHHE SR TR B SR
voul Lo HFIELI]. Pl TR, 2015(5) 16 - 12,
0.954 | Gao Baolin, Wang Jinchang, Li Yong. Research on the
0.953 5 —10 _'5 (') '5 1'0 " 50.020 Salt Soluble Disasters of Saline Lake Subgrade along the
S K b vl FE 75 k% Qinghai — Tibet Railway in Chaerhan Salt Lake Region
8 KGREX L T2 E S (EJ ]1.2Journal of Railway Engineering Society, 2015(5) .
0.95 - [3] Samson, Lamiu Adetayo Dauda, Afeez Salami. Geonets
0.90 | and Geotextiles as Leachate Containment Materials in
085 | Landfills [ J ]. Journal of Civil Engineering and
% osol Architecture 2011 (2) ;23 - 28.
g—; 075 - [4] Xiao Zhaoyun. Hdpe Geomembrane - geotextile
= 070 L Interface Shear Properties Determined by Large Size
065 L Direct Shear Test [ J |. Engineering Mechanics, 2010
0.60 . . . . (12) :186 —191.
20 40 60 80 100 (5] Rk, BRSO, RS, 35 R 107 0 0t DX o A8k 8 %
N J1/(N/5 em) FEMB B[ M]. Jb T B2 H gt ,2009.
B9 i Ayt T2 Xue Jilian, Chen Wenhua, Liu Fangmin, etc.
Construction Technology of Heavy Haul Railway
3B —— B Yh; 139 Roadbed on Saline and Soft Soil[ M ]. Beijing: Science
30 = REYH 25 Press, 2009.
w B 20 (6] BRSCAL, XA, 35 3% ¥ Hb R (4 TR BE 3 RN 2 S ) B A
g MBATHFLI] 4+ TRSEAR, 2000(5) 1545 - 548.
53]:—;( 154 15 = Chen Wenhua, Zhao Chenggang, Zeng Qiaoling.
o b 10 Artfiicial Boundary Conditions and Simulation of
s Temperature and Moisture of Subsoil [ J ]. Chinese
g ) Journal of Geotechnaics Engineering,2000(5) :545 —548.
0 - - 0 [7] Chen Wenhua. Test Study on Strength and Velocity of
kbt 7k MK w4 L 7 M
Longitudinal Wave of Crushed Stone Concrete[ J|. Key
B 10 FH—ELIHRRHRKERIILL Engineering Materials, 2005 (302) :451 —459.
[8] Chen Wenhua. Test on Bonding Mechanical Properties

4k

=H

(1) Rtk K BRI hit iR

<l
ave

of Cement — Dried Sand When Filling in Small Diameter
and Ultra Deep Borehole[ J]. Journal of Geotechnical
Engineering, 2014 (19) :993 —1002.



