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Abstract

Coarse-grained soil is widely distributed in nature and widely used in engineering, so it is of great
significance to study its mechanical properties. In this study, the effects of increasing the stone
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content on the shear strength and deformation characteristics of coarse-grained soil were studied
by using a large-scale triaxial shear test to study the original soil and the improved soil with 30%
gravel (crushed stone soil). The test results show that after adding 30% crushed stone, the perme-
ability of coarse-grained soil is enhanced, and the time required is shorter to reach the same degree
of consolidation. The stress-strain curves of virgin soil and gravel soil showed strain hardening
characteristics. The strength of the two Kkinds of soil increases with the increase of confining pres-
sure, and the strength of gravel soil is greater than that of the original soil under the same confining
pressure, and the larger the confining pressure, the greater the difference. The addition of crushed
stone increases the internal friction angle of coarse-grained soil but reduces the cohesion of coarse-
grained soil.

Keywords

Coarse-Grained Soils, Large-Scale Triaxial Tests, Gravel Content, Mechanical Characteristics

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|18

H AR 2R 2 R 2 R B RO R, S B I EE B S B 0RO . R AR KN 22 R
EARERRAFA N AT RO RRL L, BT RS RUE . R 2R RIARTE 0.075~60 mm [ -0k & &
R REE TR 50% LA BRI R[], MRS WA, A H R . R BRI . 3R
BUESE, HelHRsSetksd. A5 T BA SRS SR A 2], SR E T aiEiie, g, #ig
DA B SRR TEMMEHE, EREN TREPMRIEEEEEM. Fik, T ELE ) =R TR
2 A fae B EEE . LA, DR 78 8 R B RRAIE DL S B ) AR 6 e U B B Y HAE 30T
FLHI ]

AR IR AT A, BT DRI IO S HE MR I 45 R, 106 T LR R Ak AT BT F
TER . WRIGA 2 BRI = RS, IR0 BA LR/ Em b S A, (R HRAERCh
WX, TTEFERBZMANIIWIIM Iy, WiH, FLEFRT, O TR %, TRk 2
DR EEENRE . BN Z B R FEEHE RN TTE A& DR A8 T A R kAT T
R, HUS 7 FRAIREF R, 7 SRR PR L 2Rt R % S . R BORLZLmT
FOKEFRFEZFA K[3]-[9]. #xf LREmE R, BN 2 & RS0 1 ) R AT 7 A0 B0t
T, MPRARSE[101RFH IEAZ RS /7, 18I K =490t 70 7 AR SR IERL, R I A0 V& A Py g
AR/ EBERZ NS A SKE A S B 1 . Ghasemzadeh Z5[ 111 AR Z 00 H18FE NI 7S5 5,
TEFR L IR INER 2 AF B 3T KRB =R, R IUA Db 4 5 Rt ke AR B TOUIH] 0.25 &b, AN &
0. Lenart 5[ 12060 808 MR AR A AR EAT KT = 336, %o SRR A A AR UMD 1 1 52 ma 147 7 W 90
W TSR 1338 5 1] 2 AN R 0L 7 5 AR RO A SRR, PR T T AR & &y Bl A 3l L ) M X A 1 A
FI TR BRI I N AR (RS A B L . SR BREE[ 1418 ] GDS KA = SR8 15 2% Xof e 3L HURL ORI AT
R, W FOIAEMAHKIE AT T A . £ 25515 EH MTS B4 H il B8 SR AR 51 22 1) 3 4%
YER, ROUREINAE SINEREE MR R R . Cui S 16 @ MEA =8R8, &I [F 161 4%
PERITR, W82 bl R B3 R /N i i, e SR R ] R AR o He 55( 17138 5 3l = #5672 0 S 7
B K ERFIANAZE R L BV IE g, R RV BB WL T E 7K S AN A= (14 3 i

DOI: 10.12677/hjce.2024.1310198 1828 +ARTHRE


https://doi.org/10.12677/hjce.2024.1310198
http://creativecommons.org/licenses/by/4.0/

ALK 5%

WK RPN LK =Hhili A PFCP BB BN, 7 A 5 & B CR, RILBTYIE
REH IR IR AN AR BN Se BT 46 Jr BI AR, & A B, BYAR MR aR

HAl TRE A AR+ 2 W, R EE ARG TR, R AT SRR k. SR
A5 B & TR A A= 2l SRR RN, K, S0 R G ROHDRL TR 7 22 R v 5 B 40 R HAH
BUA e 7 [ B AT B 55 SC, IXA R T f 5 RERE = PR eI 350 %, o Ttk TR A e A F FoA B 8 XL
Bl ASCUAR TR - K48 5% 30% WA e R IR 4, gie s RB =Mk, MWEWAE
XT3 IR S AN AR TR A ] S [

2. RSB/ ERWA

AR VAR A [ 25 AR HEK =3B VIR, TS A SZLB-4 FURLRL - = i A5 I 1% A 3% (BT AR A
BRI RAR, WA 1), ZR&REIREE 1500 KN #8577 PA K 3 MPa Bl . 545 br ki RE A -
d x h =300 mm x 600 mm, KRN 60 mm. FIRER, RN R A, AR RN
g, EWNAAKELERSHELEMREI: SRR R R KRN K T REEEER 15, mEHb
2~2.5 NHE[19] [20]o AUARLE: T FEHARAEN 50 mm, MFERHERN LS —, FEME.

Figure 1. Test instruments
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Figure 2. Test process
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Figure 3. Grading curves of two types of test soils
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Table 1. Particle size characteristic values of the two types of test soils
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Figure 4. Consolidated drainage curves

4. BEIEEHKHEZE

4.2. NN

X 4E A A AR R AT BT DAL, B> =AM 200 kPay 400 kPa. 600 kPa. {64, 5
mE s R34 2 fs.

MELS RRTLLE H, ERTUIRIR AN, B IE ZRE, IR B 1% AR B 38 i 2 2z
THGE, BERBBIBTUMEIN . WM i 05 f S ) 35 B8 R 3G KT 3G K, B AR A N ) B
AR LRI R N AR . SR GG AT R BT U RS I 6 B, @k g AT A, B fE B
FERIA) = BE AR B R, U R A B2, SEYIRIE M TR ZER . I BRI
W R25%, FFE R BT IR A .

A2 FTLAE H, AR A R A L BB R R 35 R T J5as 1, Hodt 200 kPa [ T 0 A8 i B /)
By 58.1%, 400 kPa [ 5 T U {E 1 S S7 368 71.5%, 600 kPa FBl K T WEAR R R 1384 79.4%, 160
MR EEI KT 50%, HFERBE, BERERK, XRI 30%GEMIHA, B T e, H
IS e R R s B e A O . BRI R R R TR S, NS A=A
B, HTE A ROR AR/, DR, R P9 R A ORDRL R 08 B 4/ () LRk} T (0 58, fE
FEAE RN, A RO 2 B AR R AR b e s 2, e R R AR A ) 2 ph ok it DRt e
S EARMALIPE R . IR T 30% KBURL IR A, 4H/NURL AR & PR, TEVE A BB KRk
BE, DG, AR AR A S A BRI a3 W Bk, ST BEAE BRI AT, A RO AL A
FEEEHE— DR, SR TR AR B E A PR A TR R K T R, MR
TN LRI o B KT 5 ah HARFE BB . IR, IR A RE A e iR R R R, (6 AR

FIKIERT
4.3. BER

B 7(a)~(d) N R L S5 LR R IR NIRRT SR [ K 2 Mo 48 2k, 2% 3 N R E LA A
SR =y T

DOI: 10.12677/hjce.2024.1310198 1832 T AT


https://doi.org/10.12677/hjce.2024.1310198

ALK 5%

4007 —m—200kPa 7009 . o0kpa
—@— 400kPa —o— 400 kPa
35041 —A— 600kPa 6004 —— 600 kPa
300+ 500 4
2504 <
£ £ 4004
E"‘ 200 ‘ ?m
i & 300
150 1
200
100 1
50 100
0 T T T T T T T T T T 1 O T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
/(%) £/(%)
(a) JHaH L (b) HAL

Figure 5. Deviator stress-axial strain curves under different confining pressures

E 5. FEIEETHmA S - HhE sk

Table 2. Peak deviator stress of two types of soil under different confining pressures
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Figure 6. Shear failure patterns of two types of coarse-grained soils

6. PRMHEAL B SRR S

MEHR LU, WA LIRS AR RS I B ah i /0, T A R A R 80 R R A S B
JFUG K. G EIRBLR ISR A2 AR A P BEHE 05 T AR (R AR X 8 3l X — i 7R E A
PIANTT I 75 T A RORE [6) 3 307 AR K B s 53— 7 TR R (R AH EL AR BOE i B 0 o Wi 2 T
TR TP AENE, 5 T AR RURE X (5 RS S BRI o TSR A e, RERE A T Bl
PN A BEAE G R, SRR RN BRI A LR g K, (E RIS R A BRI i 17 A J0R ) )
FEER, R CRR AR, (RO LRFR RGN

DOI: 10.12677/hjce.2024.1310198 1833 TARTHE


https://doi.org/10.12677/hjce.2024.1310198

ALK 5%

Table 3. Shear strength indexes for two types of coarse-grained soils
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Figure 7. Moiré circle and strength envelope of two coarse-grained soils
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