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Laboratory Model of Shear-Wave Test of Soil-Stone Mixture
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Abstract: In indoor standard compaction test of soil-stone mixture, the simulation of mechanical proper-
ties and compaction state of large-area mixture in construction site could not be carried out accurately,
because of the intensive boundary effect resulting from the limitation of bucket size. The large vibration
compaction test is carried out to simulate the mechanical properties of mixture, under the condition of
different water contents and soil-stone proportions for sandy soil, silty clay and low liquid-limit clay.
The model of correlation among the macro shear-wave velocity of the soil-stone mixture, the shear-wave
velocity of stone and the representation shear-wave velocity of interval soil in crushed stone in different
compaction degrees of mixture is proposed, through which the relationship between the macro shear-
wave velocity of the soil-stone mixture and the representation shear-wave velocity of interval soil in
crushed stone is deduced when the stone content is constant. The model is verified by shear-wave veloci-
ty test of changed stone. The results show that compaction properties can be reflected accurately by
large vibration compaction data. The model is practicable for changed soil-stone mixture.
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Fig. 1 Large vibration compaction machine
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Fig. 2 Test method of shear wave velocity
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Fig. 3 Equivalent model of soil-stone mixture

Fo WAL 3Ca) B s AR T oA AR R LT
B R Bl o A R AR E B SR SR AR BT D)
A A R AR ST DT . )2 SR S S .
W& 3Ch) B s AT B AR & L LR A RS
Bl 3 Ca) By 25 Jo 2 R 1 5, S 0 A kL £ 5
3Ca) P S A b AR AR PR S X A IR A R



542 (I O GRS N S S ¢

N

AT &

BHEAT RS S 5, IR E R & H, % T H, 1Y,
SRR IR ARG ) 3 o . B TIREDR P e
AR ELA WA 5T, B L&D 3 Ch) A (1) 1 SRR A A
TFa) B T 592 B AT A AR O 55 1 3 Cad Hp R A AR TR 52
FRREAHIE) . 7E 5255 % b iff 2 400k - 5 AR P S Y
AT TIOR3 U) P o, 32 A2 AR+ 5T U)K
ool ARV vy HKR o KE AR
SO, W) A A TR EDRL R AR BT U o, AT ROR R

v, = f(w.n,vy L) (@)
2 ol TR R Hp ] B - A BT 9 3 1 57 V)
A4 T & A — 2 3 B P A TR DR URL (9 25
P 3, WTE SEDRE v 5 U7 5k 32 1% 7 B A% D ] — i 3
Bl P A et 3 D) 08 o 1) 2 G R . AR R SR Y A2
S ARAZTE b 2 v i AR AR b AT R e A A R S
IR/ o A S U 2 s AR AR IE L i SRR
S4B Ak R R Ik 2 7,

_ V_\ - V_\»m;n
yl/ V .

AV, IR DR P A B AR AL V 4l
TERR T2 T AR 58 o R BB ik 25 0 4 32
A P AT g N7 R SFORE R (A 3 U 9 5 ) Bt 4 R AE BT
DI R GG AR o TEE E &K B ERHTR T .
AR+ 5 VD I ol 5 AR £ R B K 3Ry, A
X DO AR RN
v, = f(wsn,vyg+7,) 3
1 AR WA R L 1B 3 Ca) 4 2 TR R
18 He S AT AR kg 48R A B He 5% Hs S R R A BE R
hy o TAER 3 Ch) rhr, B AR AE A1 R 5 40k TR A% 1
— g AE A LB ) 70 A AORE 1 X SRR SR
AR IO R AT AW, S S A AT 65
11 1 A S NS A - 2 e 7 o S L1 5 S
IR Z TR TR SFUR} A T 552 78 JB BE A 45 &4 Sk A (] Bt
ARL A+ SROTHY TR AR AR TE s 2 & A1 3 65 0 B L TR
TERE A ARk BRI R SR kBl A B R AR - o A
AR 5] 5 2 B kR B TR SO
RO J /I T ] B A B 2 A ) ot o R AR TR B 7S
THIT. W 3 iR, YA A /N 65000 4
H, 2T H,, W& 3(b) rria] B 4 1 92 SR FUS [
3Ca) WP AR A AR FRZ K & v, WAHTE] € SCIEINF 3
Ca) o T KRR BT U ipk 784 B 3 Ch) v JR 20K ] Bt +
FAEGT DY . M E AR KT 6500, i TR
LR YRS S N I BT DX LI b N (R o v
T AR K 3 A0 455 AR ik B A B R R I
F18 TR ARk 1) B - 9 A 5 170 8 3 1 O A0 O A AR

(2

1EJR S/ T A
3 LWHESTRER

SCE R 3 Bh A TR EOR A S K R AR
WP R (7. 1%, 10. 14%, 13. 8%, 16. 1%,
18.7%.,22. 6% ) #b £+ (6. 18%.7.5 %.8. 7%,
10.8%,12. 9%, 14. 2 %) o ik 3 FR A 5 A £ (5%,
7.3 %,9.6%.,11.9%,13.4%,15.4%), K4 H 3
i o & 31157 e 2 O (17 T e T =T R e
TG 28 ARWRK BORS % 5 3% .

B & 4 w45, i g s R TR R A
Oy AR AN AT 95 U Dk o, AR I B B RS T
ML B R il 2 R AR Sg . SR B B D) I
RSN ERE A A A NEE S AN S B
[ 5 250 T TR IEURHEE (R 5 D) i o B 7% 1 S K 2
SN T 1 RO A e < B W N AP o 2 N A
g7 ik 238 i1 2 18 B0 o0 B B 7K 8 B 3G KA /D
B X R Bl G B R R K 0 (3 22 b RS Y]
W BEREAR T o, BEAIR

DIAR R B R - 5 56 B8 Sy f91] o i 37 YR JEDRHES 1K
S Y] B A B U I H R R A () B - 5 ) 38 R A
RAERY ] 4 Ca) i 7R AT VR B RGO B K 3
w KT 1Yo BT U il 2. AT B A O T
{0 o 6 UAH 56 28 Ui R 1Y) i BIORE Y E A7 il S 4 3R
A9 FARFE S AR o Fl oy, BIHEEOR R RN
9 M EHE L HKERIEA N

v, =me o 4

PGB B K B 3 m sk AR A2 T &
A n WARMSI R, 2 5% m. e 5n LR
HEAT R0 43 A 28 JBURH ¢ R B0 K 24 U Y, mf
2 m .k BEn B AL S

m =657. 8§9¢" 582 (5)
E=1.729¢ %" (6)

B HAAX @A
v, = 657. 8¢l izt 129e =y <)

XF B 4 Ch) (4 B8 A7 045 20 A7 . R AR B

i 5 AR - B U (vv0) KRN
vy, = f(y,) =678, 93e 577, (8)
PR3 A 5 U0 B AN Bt K 43 110 22 /0 e HE 02 L )
TE 5 A7 0 8 1Y 25 00 R TR BRI A 5 1) 35 3 o,
AR IA R I B B K R s ] i, (8 A&
IKF T LN v RFRZ WA+ AR 5 K
R RR R AR AL R AT AR RN Ak £ 6 A4 vove R



4 B A A5 R BT B I Nk S 06 AR 543
1050 *n=35% 200r
oA < o m n=40%
950} \ A n=45% 600
X —&NO, ~
T‘:: | = 0 X n=50% T
> 850 N + n=55% g 500
g - = &
= 750} - n=60% < 400
~ 0 n=65% R
650 A n=70% 300
& n=15%
550 . . . L ) 200
00 02 04 06 08 1.0 0.
Y,
(@) 1#, ©=7.1%, JRIERIBY L0 i 2k
® n=35%
650
A R W =40% 350
sl N A n=45% 300
P -~ Xn=50%  ~
o 450f + n=55% o 250
£ - -n=60% &
< 350p 0 r—65% < 200
~ -~
250} n=170% 150
© n=75%
150 : : : ' 100
0.0 0.2 0.4 0.6 0.8 0.
Y,
(c) 2#, ®=12.9%, TRIEKIBYY)BoHE thk
850 ® 1=35% 700 ¢
B =40%
750 R
Ansn 00
o 650 X n=50% "o 500F
. + n=55% :
550 & 400}
g -=60% =
A 450+ 0 7=65% = 3001
350t An=70% 200f
© n=75%
250 . . . . L A ) 100
00 01 02 03 04 05 06 07 0.0
7, A
(e) 3#, ©=13.4%, JRAEUK}BH) I i 2% (f) 3#, © =13.4%, g0kitBYEI s fh2k
B 4 ASTE] He 5 A% B A% 4 BT 910 % 5 AR 4 b £k 4]
Fig. 4 Shear-wave velocity curves of three soil samples in different compaction degrees
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