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Research on compaction properties of soil-aggregate mixture

. 1 .1 1 <1 . .2
XU Xi-chang', ZHOU Wei, HAN Zhuo', QIN Shang-lin’, LI Jian-xin
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan 430071, China; 2. Heze Institute of Product Quality Supervision & Inspection, Heze, Shandong 274000, China )

Abstract: Based on the field test results of dry density for a project, the influences of the maximum grain size, coarse material
content (percentage of coarse material diameter above 5 mm) and gradation on compaction properties of soil-aggregate mixture are
discussed. The results indicate that dry density increases gradually when coarse material content increases; dispersion of dry density
is greater when it is about 90%. The reasonable coarse material content which is 60% - 80% is suggested. Dry density increases
gradually while maximum grain size increases. Dry density decreases and the dispersion is greater, when the maximum grain size
over a certain value. So the maximum grain size which is about 30% of the loose thickness (800 mm) is suggested. There is no
obvious correlation between gradation and compaction properties, but the gradation should be continual. This study may have a
certain significance to similar projects.

Key words: soil-aggregate mixture; compaction properties; coarse material content; maximum grain size; gradation

SRR AR TR Oy s L AR E AL, g
2 AR T R P ) — KR
MAE28 B, T TREMAEAR, Hka
FRAERA AR, Rl — B 5K AN RS T T8 T AR
O FBRIGR A B AR e 2 . e, SRR T
TR e [ . B 45 R AR R R 36 = S A
d>0.075 mm FORL5TE H 70 KT 50%H) LR

1 51 5

Bt B[R 28 D K PR A Jie, 1Ly DX B e
W, Wbl A, Pk K BHBAEEsR I,
TR KA, b A7AE A0 7 (R Z e ) AL
D G A S T3 BRI e 1) i, — A 42
BP0 o SROREE SRR AR AR N S

SRR, AL AR, R AR
WS BB R 1 R, HBEE TR EA L v K
Jits TEARFI RGP I3, IR e 2l
N (HAESEERPACEL, i TIUBRERLR, TR
P T A AR L 6], RS, )

Wk H . 2010-05-12

FRL A i3 E AR TAEE 2 0.075 mm<d<
60 mm UKL KT 50%M0 14 A aRL .
RIS A BRI AT Nl 0 5
5 0.075 mm<d<60 mm Bk £ KT 50%010 18
SRR L, FLAHSY JHUREZE 1= B2 1A 24,

FEETH P EBREG AN TR EAASURITEHH  (No. 0727031Q01),
FEEEA A, B, 1972 44, 4, RIFFRUE, REENGEE T TR FERI DI, E-mail: xexu@whrsm.ac.cn



116 b +

b 2010 4F

TARAEHIRAETTIA 1000 mm, LK, it
(eI VAR M EF T by s i S AZE N e & ]
FORL A SO SR 455 el o o Foki 1= TR EoRL L
MERHRG 1o IRZIEOLT, 7SI K 50
BRI S RAR, wRRNAAAEER L. BREGE
Rt AR A Lo ETHIIL, TR EATIN
TR A AR SR

FESHURUE TOTAa A, 1 2o ZER 2 ST il b
i, —fnri ARG E KT, S
Ji 52 P4 S AN B 2 0 1 6 SR

X AR R R KT # ), ADER—HAE
BEATHE BB WIUANRRAT T HAT, HIRHHTAMH
X, EEERTT AT, Wi e E
PREMIEE . HAHGE T SRl S TG L RE
DFE T HE, BBk REATRLAR i ) B 761
A3 ELRENDEVE T S e GG . Tl BRI E A
BRI A, I TR Vi Rl AR 1 5
KT LS RAR IO R, SROMESURL S 4 e
[ d KT S, Ik, BT B T AR IR
JE, sk 2 SO T AR RS AR AR
RV T W S B A SR ) g
MR T 3 RO AIE A .

M T =N IRR I JCE R AR R R,
TR R 2 X5 DL s SRR 2 8] R0 Y 5 2
WA SEA R, PTEL, SUOUKEE = IR K e DL
PEELE Ui . A2 HAPIRGL |, — 28200 KL,
KIS TRESF B TR, 5RO s e
KAEE T2, ARG FIT R BUE T, HAG T
BUFIRBOR o RO e I B W 9 U5 1T, 2% AR
PRI T R SR A R b R L () s S AL
CLSBURHREC . SR LS 1R . A LA
g s 30 5 S5 AN [t T 1 B0 I SERBCR K5
et UL I s S AR Y AT 22 e 3L
At 27 2 gl I 0 s K 6 T 5 A7 s A A5 [ e
AT ERVE, I3RS T — e gl

AR TRENKAE, i GO
FURCRIRR AR, PR TR A RS R s SRk
M 2N, S TR, Ay REN A
RATNAR T IAE RN AR A AN AT . R LS
AR AR N LT T AT e A

2 THEY
P BT LR RS TR, TS A

251829 JFm’, W2 103 m’, ZEIXIRIHE
L 20 m, SRES MR AR, KALFEEEAN A,

TR ZE0 o 4 28, Fohili TR I, TR
GEE TR MG K TR, TR AR, o
RAb Bk, YR /NS T BB Ak
it DX Ao e T L s, BRI, TR
BARHRS & (OB EIBRRR KT 5 mm
WORLFRLEL,  RiAR/N T 5 mm PURIRRATED 7E 70%
Fiki, TEEANT 212 glem’s

MR ER, il 7 AT 7 I i 5
SREUBR IR HI S50~ BRENUMCR H 22 ¢ 3ks)
W, FMHJEEE N 800 mm, BEIRiEAh 8 i, /K
HNFTIRRES, BRI A 30 em, FURIZKIC
TS, TRRERHRSER 2.12 glem’s

3 JRSERFIER MR Z A

TARG RS E I R R, A
BB HsSEJSERE L e el 25045t T 2 5y oK,
[[INERSSE Y S BE b ED R PR (VS N A
RUBLS 5. BRI A

APRIEBUR T, B A A Te — AT T
filver, AR AN S R, TR R K
2, WYTEARN Tm, WELA 0.8 m, [THI3LAhk:
176 i N IR IS5 ROR I3 L ARG R
SRR S SERSCR K50 o
3.1 HEEEETEERXAR

BT gt TR SR S TR R AU

2.6
‘g 2.4 *e
§n *® R ”" .;0 0‘”
= 22 * . g £%%«
= LRSS 0
E 2.0 . %

1.8 .

50 60 70 80 90 100

HRHS = /%

1 RN RS TERRRERA
Fig.1 Scatter plot of coarse material content
vs. dry density of filling material

SRS A N 7 = = ¥ S
HURME B AE 65%~90% 2 17], — 515 IHA LKA
s G5 TR S5 0 s Jed i e 3 S O AR AT AR
KR MBS B 60%ZE Wi KNy, T3 28
H B RS, (EEAT R B A S s
B HURES EIA H) 90% AE A7 I, 38 FE 1) B8 M A
Ko

WEFLRE,  [RAARFR A EHEURL LR RSR[5



B 2 VP ESE: AARA RS SR PR 5T 117

HZ, WRIMPOC, JLBUC. =&, SRS E
B, SRR SRR N, DRk, T B
BRSO BEE DR S S0, HDEHROR:
BT HAERN, 0kl e H AR, R0 IE
AREINER, BCHR GRS R, KRR
WERETE BCC R A8, A0k S RE I 4B, A
RLILFfEIE A Ty, ORI B A B I %, T
FEIS B SRR S RG, MERESE
P3G, ARHREE AN 2 DA 78RR R) 1R B
FURFEEAORAS A IO ARSURLAL) J 1R 1 42 P
AR, AL T AR AR AN B RS,
fEIR N FTLL, U EAE 0% AT I, T3 FE
BUBCPEROR, 3 FEBUR U AL AT KR AR A 1
76, HE 02 B G, 185 LA/ N ) 5 Bk
1 5 B AE SRR S A I

DRI, DR S A B (] I, AT
AL R, M T AT S, %8RBk
PRI 2R, RS S A BEIXC TR A 60%~80%
3.2 BRNARETEERXRR

Bl 2 g T BRI S T3 B OGRS .

26
) 2.4 $

o
5 "0’0’ R .
SR A P55 I
%}iﬁ "0 . *
E‘fz.o $ e

18 L 1 1 L J
100 200 300 400 500 600

I KRLAE / mm

B2 RN ESTERERRERE
Fig.2 Scatter plot of maximal particle size vs. dry density
of filling material

HE 2 TR, i KRR 110 mm & HT
Hn#] 250 mm B, T8 REEECES, bEE
T BN HTR DN, HEEE RN . S s
VN TR N K Sl N NI i S N R B8t i
s TR M R AR 300 mm JiF,
G R RIAESING, SRR, ke T
ANEE SRS M- BERR /IS, 1 B S IR AR R T
I AAAEAE AR . SHTPAR TR S, Hokkifs
)& F A & 200 ~300 mm, HefE sz EE A
250 mm, AHYTHAHERE (800 mm) ¥) 30% /545
3.3 ZM5TEERRR

JURI R Bt 3 ZALHE FRIRAR deo~ TPERIAE
dyos ARRIAL dion ABIEIREL Con MERE C
BARVENTEOL, K 3~5 HIEH T deos dsos dio
RITEERRMHS KL, B 6~8 R4 H T Cun

Ce LA BURBC AP 17 DR T35 BE (K50 o

2.6
E 24 * .
s ot
= 'Y
4{3% . .. *
£ 90 ¢ o
= “ d
18 . . .
0 50 100 150

Lj(»i) / mm

B3 deo 5THEEXRFHRE
Fig.3 Scatter plot of dg vs. dry density

2.6
E 24 * .
2 . ¢ %o
& * o0 ,° * *

*

~ 22 hJ ’0. Y *
o *e% 00 .
¥ 20 . o
o2 *

1.8 : : !

0 10 20 30
diﬁ) / mm

B4 & 5TEERFHRE
Fig.4 Scatter plot of ds vs. dry density

2.6
E 24 LN
8 *
£ R :' * .0
PN * * o’s
% .

2.0 * *
H‘ L 4

1.8 : ;

0 2 4 6 8

d,,/mm

B5 d5TEERRFHEE
Fig.5 Scatter plot of dy vs. dry density

HE 3~5 W41 Odgo 3253 AT1E 30~50 mm
Z I8, 7E 40 mm FHER, TR, M 40 mm
BTG, T3 RN s @dy 1B ALE
3~9mm Z[f], FEEEARE, FEMEHA 6 mm,
M dao 7 20 mm BT, TR EEEROS, T
b2 58 A AR T0%A A7 & HAHKAE N ; ©d,0 251
&3 mm LR, HA%EHEBC BT, 4 do il
4 mm I, % BAEEHERS, B4R f0)
T AR B SR UK 5

26
T a4 %
o . L3
] $ $ 2 TR
SEIRERS v 2O
i ¢
# 4) 2N .
H_ . *
18
0 20 40 60 80

C

Be6 HEAYSRH C, 5TEEXFHAR
Fig.6 Scatter plot of C, vs. dry density



b 2010 4F

118 =1 +

2.6

T 24 *

< A 'S

Lt MRS

i *%e . @

b .
2.0 TS TS

H_ *
18 . . . ,

1 2 3 4

C

B7 FRMERRE C 5 TEEXRBAE
Fig.7 Scatter plot of C, vs. dry density

2.6
T 24 3
R4
&n
%
& 2.0 s
H_

1.8

0 1 2 3
YICVEH (4 AT, 29 AR

B8 EEAR ETHEEXRHAE
Fig.8 Scatter plot of C, vs. dry density

ME 6 iTLLE ], C, EEAE 5~35 20, £k
DX )25 BEREACH L 223Kk Y Gl 35 LUE, T
HEEBIER K. @0 EIAR: Co BRI
B ARG, R KNk ) A R
Co K, FoRLEE I /A u BEBOR, TR AT A,
FRPI A R Cp B UL 5 PR 1] ERR
Ko M KR — e B, 2 R e
IR 1117 3 DA S 52 o

ME 7 TR R, C EEAE 0.5~1.5 200, 7
WG DX [R]85 B A R B0k Y ClEid 1.5 DU,
TR B Y Coad kit N, T
BNe MR Co LT W Bt oA th 22 11
PRI, KT deo 5 dyo Z SR 2 2 s () o AT
T Cold KBS, YU L il o kL2,
L2 TA) A B P I B AR O A, A 22 .

MWK 8 FTLAEH, ERIARMELT, T%
P [RPRE v DA AR 223K, Ui BH LA TR A R s S P
HRBAE N ALK R AT
B s 1 A 2 A A THDLR 0 4 SR AR B T 31X — 5. 1
PR Lokt M R AP, R AOR [ 1) 25 B 5
B BRI TS, X —IEBITR U N, i1
(P2 SERE R BRI, AR AR R S e S
Wi A4 B R A

4 i w

A0S A VR SR B A B s R b A S S
B, PRSI 4518
(D HRHS EXTT# R, SN

65 %o R W IS, - 5 5 I TR T R OK (R A
B9 5 A7 AR 90% A0 AT I, 158 FE IH B Mk e K
VRS B A BEX R 60%~80%.

(2) M KRiAE N 110 mmZ T8 i #1250 mm
), %5 BB R, M kR
300 mm i, T8RN ETR N, HEEUEROR,
Wi S AR AR Ik K 25 ) 32 B Sy i 2 s I %, T3
BB, LI S KORLAR 25 FE IR 5 W A7
AXAER, KRR FE R 200~300 mm, 1
FEHR SR E S 250 mm, A4 TAA%HT R (800 mm)
1] 30%.

(3) dsp EESAGE 3~9 mm 2 [0, FIH
6 mm, 5547 EAE 70%/0 A7 58 EAHKAER, 50140
B TR AR A R R SRR A ORI . R
TORMRIC R 35 75 B SRR TG WS A G Pk

(4) ARG RS2 2 R 21
oM, ASCHITTFOARANAS I, 75 SR AE e Rt
BRSPS SR 116 e DR 2825 T fieadt— 2P 1)
W7o

2 % L W

(17 SBIRIE. HURE 0 TR A NI M. N = Sk
H AR, 1999.

2] A NRICFE/KFEE. SL237-1999 + TR MALE[S].
Jent: KRR AL AL, 1999.

[3] HENRICEASEEE. JTG E402007 A+ TR
MFE[S]. dbnt: ARAZIEHARAE, 2007,

[4] AR RILAIE SIS . TB10077-2001, J123-2001
TR 0 IARHELS]. dbnt: th B BRIE H kL, 2001

[5] RS, W0 XRIG, A ERARRDAL TR KT 5%
BRI, A 1255 TRESAAR, 2007, 2603 2):
4090—4094.
ZHU Chong-hui, YAN Bao-wen, LIU Jun-min, et al.
Experimental study of maximum dry density of
overdiameter coarse-grained earth[J]. Chinese Journal of
Rock Mechanics and Engineering, 2007, 26(supp. 2):
4090—4094.

(6] SLEIC. RRARRD N A K LI IE[]. HAR TR
A, 1981, 14(2): 53—58.
SHI Yan-wen. A study of maximum density of large sized
sandy gravels[J]. Chinese Civil Engineering Journal,

1981, 14(2): 53—58.

THEF 148/



