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Experimental study on dynamic strength and accumulated defor mation
characteristics of red-mudstonefilling
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Abstract: The dynamic strength and accumulated deformation characteristics of subgrade filling are one of the most important
factors affecting the normal operation of high speed railways. In order to demonstrate the applicability of red-mudstone as
subgrade bed filling, static and dynamic triaxial tests are performed. Through the static triaxial tests, the strength and
deformation characteristics of red-mudstone soil are studied, the strength indices are obtained, and that red-mudstone filling can
meet the static requirments of subgrade is judged. Through the dynamic triaxial tests, the dynamic strength, critical dynamic
stress, elastic modulus, damping rétio and accumulated deformation of red-mudstone soil under low confining pressure are
studied. According to the analysis, it is concluded that the red-mudstone soil can be used to fill subgrade bed. It may provide
reference for the application of red-mudstone in subgrade engineering.
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Fig. 1 Relationship between stress and strain
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Fig. 2 Relationship between secant modulus and strain
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Fig. 3 K strength line and determination of strength indices
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Fig. 4 Typical time-history curves of dynamic tests
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Fig. 5 Relationship between stress and strain under dynamic loads
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BRI 10y / kPa
0 25 50 75 100 125 150750 200 225 250 275 300
0

05
10
15
20
25
30

351 —a—5000%
40} —o—10000%

45L

BHNIE /%

(a)o3=25kPa

BRI 10/ kPa
0 25 50 75 100 125 150 750 200 225 250 275 300

0 T T T T T T T T T T 1

0.25 -

0.50 -

075

1.00 -

BB /%

—e—5000 K

L35 o 10000 %

150+ (b)03=50kPa

8 NN - RN EXRFRML
Fig. 8 Relationship between dynamic stress and accumul ated
strain

(2) BRI

BET AR AN R 0 0 B r T B2 o A 46 2 g AN
[, ANECREAE N AR A — A Ab 3. GDS 8 —#illid sk
(R e S VAR, ARG BT A2 e R R
TAEB T BAE R AR RANAR, NIRRT
T EC N AR, I LU N 3l 2 /i k) alee i 2
Jo A R MR S BN AR 5 8 K
KA (B 7, AR MEIRIX SHsd2s3
BEATIH— AL HE, £33 H S 25, 50 kPa it () SRR
JEMZ WL 9. AIE 9 FTLAE Y, L FAH [ R AR
Jr it 0 Hhe s CEBE B . ) 9N T 39K, AH G n e
ECERTYI I N =S L S SN I AP EANFS e i o 12
RS- A LSS T P T S AN IR S v S SN AL i
[Fi) ) S8 B AR BT 5 4l CRE R34 0

7
©5=0.1% 0 £,=0.15%m £=0.2% 0 £,=0.3%
6 *5=04%05=05% A&=1% A5=2%

S /20
w

1 2 3
lg (PRI N
(a )0'3:25 kPa



128 P

2010 4F

05=0.1% 0&=03%
©0&=0.15% m£=0.4%
85=02% ©0&5=0.5%

BN St 20

4 5

2 3
lg (FREN )
(b)o=50kPa

9 IR H Lk
Fig. 9 Curves of dynamic strength

(3) B HXT AN AR [y 5%

T G H LRGSR AR [ 5, 14 10 45 T
JE4 25, 50 kPa. #ikik Ny=5000 I ZFN A5 55 /)
KAEME. WEHRTLUEH, BN IR, BRI
AR BH NN AR A LR MR, TR R
BN I PE RIS LSRR AR I A
F U S 1N 1727 W N A2 N N A 12 1 )
I JJEAE T, SRR AR B B PR3 KT ks o I 13
s PR3 N R i 40 2 1 R i B AR T g
A bl SRR 1) TS Uik AR T .

BIRL ST 54/ kPa

00 50 100 150 200 250 300 350
T T T T T 1

04
08
121
16
20
24+
28
32
3.6
40L

Ne=5000

BB £/%

10 Bz 4 - R 2k
Fig. 10 Relationship between dynamic stress and accumul ated
strain
350 -
300
250 -
200 -
150 -

B S o3/ kPa

100 -
o 03=25 kPa
SOF A 6=50kPa
0 ! 1 | 1 ! I
-1 0 1 2 3 4 5
lg (FRU N/

11 R 0.3%R #5 f1 - PRk K F ALk
Fig. 11 Relationship between dynamic stress and |oading times

under accumul ative strain of 0.3%

— ROk YE, EOEERPOE IR Y MRS 7R
Fr g B (R de /M F149 4 30~50 kPa,  HLBH B ILIL IR
(IR ESE I, B IS8 5 i SR IR 1) AR N AR
WPHEAR KT 0.3%7. 1K 9 113 2 BUNAE Ky 0.3%
LRV s LN SHOCHR (B 1D, AWK 11 7]
CIEH, ESmE/EH T, RENASE TR Mg
FIWAt (set+s o) 7E I K 25, 50 kPa 451 K 235 4 2X 50
kPa. 2X75 kPa, i 20 2l A h s 2k i s S AL
PRI J2 BRI 30 S sk

3 & it

(1) #5J5h 2.005 glem® 20208 4 b B Y m r 45
F5 ok c8=141.05 kPa, | $=44.6°, ifi Je. i 18 2k R g ik I
PR AR 52 g e 0 IR ZER

() LESIHT AR, 20208 4 L s A5 B
RS NS SE NS E AR N TS N D
LU 87 A [ 38 328 T 1 K, AN TR] L BELJE LEAH ZEAS
Ko

(DL JZ U8 7 1 BB AR Bt 5 A 28 s R 1D 484 D0 %
WK M AN IG S BN i, RN AR
KaTRE: ARG S sh N A, kg
BRRIR, NARSRIEK, AReRRRE. EREE
T, Hahipom g k4 0.38~0.41,

CAFATRI B R 412 e 2 - AN AR B 5 . )
TN REL B KK . AR RS T, BRI
WK, HRBURTN, GRS IR,

(5) Bk 2.005 glem® 20216 4 L1t ) Re itk
HEAR T L v A I 5 S I PR 2 BRI R

SE K-

(1] FRA, FCE, BUKT. 20208 A BURM L) 2R ik
IS WFST[]. B A TR, 2006, 128(5): 86 - 88. (WANG
Zhi-meng, JANG Guan-lu, WEI Yong-xing. Experimenta
study on physical and mechanical characteristics of
red-mudstone filling[J]. Subgrade Engineering, 2006, 128(5):
86 - 88. (in Chinese))

[2] Bk, ¥KE. Ria TEICMPLIE B AE O BRI —
— BLIZ i 2 To Al I 25 5 1 g BOK B [J). 8K E TR AR,
2006(5): 39 - 44. (WEl Yong-xing, JANG Guan-lu.
Exploration on key technology of ballastless track subgrade
—a case study of comprehensive experimental section of
ballastless track on Suining-Chongqing line[J]. Journal of
Railway Engineering Society, 2006(5): 39 - 44. (in Chinese))

[38] Wark, ¥%08, &M, 5. FiEe T8 LRI LA uE
FEIR BRI B IR T[], B4R, 2008, 492(8):



1

WO, A LRV IR IR s AN BBV TEAFE R TT 129

78 - 81. (FENG Li-chen, JANG Guan-lu, WANG Zhi-meng,
et d. Experimentd study on dynamic characteristics for
ballastless track subgrade bed of high speed railway[J].
Railway Engineering, 2008, 492(8): 78 - 81. (in Chinese))

[4 E8H, %08, BUKE, 5 LML) s B AEE N
AR I, AL LR, 2008, 30(12): 1888 - 1893.
(WANG Zhi-meng, JANG Guan-lu, WEI Yong-xing, et al.
Experimental study on dynamic performance  of

under cycdic loading in
Dazhou-Chengdu ling[J]. Chinese Journa of Geotechnical
Engineering, 2008, 30(12): 1888 - 1893. (in Chinese))

(5] #lZete, ¥, ERM, 5. ki AL 2 e TRt
12RO, Bk TR 249, 2008(2): 21 - 25.
(HU An-hua, JANG Guan-lu, WANG Zhi-meng, et al.

red-mudstone  subgrade

Experimenta research on mechanical characterigtics of red
rock filling for subgrade of high-speed railway[J]. Journal of
Railway Engineering Society, 2008(2): 21 - 25. (in Chinese))

[6] AHEATE:, FEBAR. 4RIR U BT EIE & 52 0 7o o B2 S 4
£ D=l A BIREPED). SRIEARTIR Y, 1998, 12(4): 43 -
48. (KOHATA Y, JANG Guan-lu. Deformation properties of
a well-graded crushed gravel subjected to cyclic triaxid
loading[J]. Journal of Railway Technical Research Institute,
1998, 12(4): 43 - 48. (in Japanese))

A A i e A e e el e et P8P

[7] HASRE RS BATHITUIT. SRE RS I Y 5t B — [R] iR
(- HEEYN[S]. 2007. (Japan Railway Technical Research
Institute. Design standards for railway structures and
commentary (earth structures)[S]. 2007. (in Japanese))

[8] #PA%, AMRATZ:, AR RRAE N0 4 L~
VT DASJURRIE C & B . SRIE AR
1998, 12(4): 49 - 54. (JANG Guan-lu, KOHATA Y,
SUNAGA M. Some factors affecting small
deformation characteristics of a sandy gravel[J]. Journal of
Railway Technical Research Ingtitute, 1998, 12(4): 49 - 54.
(in Japanese))

[9] JANG Guan-lu, KOHATA Y, TATSUOKA F. Smal
deformation characteristics at low pressure of dense
gravel[C]// Proc of Second Int Symposium on Prefailure
Deformation Characteristics of Geomaterials. Balkema, 1999:
291 - 298.

[10] 0], #K&E, RUH, &, s EHIES) ) JiFR P
WA, &+ 2%, 2009, 30(8): 2220 - 2224, (LI
Hua-ming, JANG Guan-lu, WU Li-jun, et a. Experimenta

stiffness

study on dynamic settlement behavior of loess fonndation[J)].
Rock and Soil Mechanics, 2009, 30(8): 2220 - 2224. (in
Chinese))

B e e T e T e

BT (2 ITEFHR)

TR Q0T 1979 47, ZERREKF. AR,
Jus L KL RIS B E AR I E MR
FHGUT . i sUKMBREER BRIy, EASNATERAT. &
BRI E A AU B B R S K1
W, R JORAF. SEETEIR. FHOR. B BEL
(KPR FUAI N FH o X300 [ 5 [ SR 27 < 1 B LAt TR 805 H 1)
WFTCBR M ATIBER, B S REAT SLER K K E Bem, JF
PAETIHIXLERA . R HARIC. I TRk, A
WIE. FARVHe M)A

AT (PRI BE) EESE 5 AREfA %00
Tl IFAERE SR OWITI T HE A7 A TIROCR N B X R
B RGeSO HE T ChERRESARZOIITD, JRRIT
AR A 2RI AT AR RS 513
a7y b BT A SRR A AN < SORME R Kl e

SEZAE N E W EIE G, HERTE ChES AR Ot
FEOY S CR YRR ) 37 BRG44SR R s Al gk
2 THFE% 5] Ei Compendex 25 [ [rds & R4 3%

AFIEEE WG A BRI, s B lvh
Gry TREM T AR N - TRE AT IR A B
B AR BTG MREE A BRI L B A

TR AT, K16 FF, BUEEHERR, 160 5T, 4 ] HiRi,
2009 4EiLAEIE N 25 J6, 424 300 JC.

) FE b 1] 5 ISSN1000 - 4548, [ 45— 5 CN32
- 1124/TU, ERKRITRT 28-62, EIMNEIT/ES MO0520.

KR RT3 A A4 T 5 S Sy T 0, P i 1T T
(ANFYHERE ). il WHhl: (210024) FE LRI K 34
TOCAE LR g BERMLE: (025) 85829534,
85829553; fLEL: (025) 85829555; E-mail:ge@nhri.cn.

(KFI4iEH)


mailto:E-mail:ge@nhri.cn

