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Experiment on engineering mechanics property of earth-rock mixtures in road
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Abstract; In order to study the engineering mechanics property of the earth-rock mixtures, this
paper made a lot of tests on the earth-rock mixtures in the condition of different coarse aggregate
contents, grading, compactive works and compacting methods with the large-scale compaction
device, and the unconfined compressive strength test, CBR test, resilience modulus test were
made on the earth-rock mixtures with different coarse aggregate contents. When the grading of
the earth-rock mixtures is in the range of Tailor grading, the compacting character is good, and
the compacting works are too large to make the grading of the earth-rock mixtures degradation in
the course of the compaction. In the course of comstruction, the maximum dry density of the
earth-rock mixtures is determined by the large-scale compaction method, otherwise the
compacting standard would be reduced. The mechanics property of the earth-rock mixtures is
excellent, and the swell increment of the earth-rock mixtures after being immersed in water is
smaller than that of the fine-grained soil. 3 tabs, 13 figs, 8 refs,

Key words: road engineering; earth-rock mixture; compaction test; unconfined compressive

strength; CBR; resilience modulus

198 B K9 :2006-11-08
2oW A EHAHTBR GBI A (200131881207)
RGN BEEA5), H,FEMA BT, @, E-mail: zhoujund586@163. com,



12 kRRFFROARAFI

2007 §

0 3

+TERENE S L MAs AR AR, 18
R REHREAMRESERR, EXREE K
PHGEHAN RN AR. HREER RN, LT
MM EHREHN TR FEARR IEEPE
B E ARSI H. XTLHERAN NI
B & HITAA SR TR A SRR
TTHAREHTFRD R T LA R HE R
HEMERBYSERANER . XTELHERAEY
B, FELEGHAFERERES YL ABAR
FREXRE BT T HRA N RKT % E R E
SKARSBEABRTES BB H X RS,
GEAR T ABERNTYSEXRRERTE
PR LBEA EL T TR A EBE PER
ARFEEMRETKERI PSRBT RRIHZ
6] B 2 R 07 T T R RS L D B i SR X
AREHBERTHEENRES K ARG Z M
BURBL. AT AR AR g
B BB B M AR S SN BB R L
RSB T 0 R BT R 538  (CBR JE 5 B 25 B P
REREZSR P B BEREEI. Mk, 2303
THBARMTTRAN TRAZEREHRE.

1 EHMEAYESRIAE

HRBEAWIES 4 5B 4 B BUE #7 0R
ST RN ERWE 1 R EE L ERAR LA
BARKAYTRE o MBEER . TR,
HR1T LB ERAFHYE FRERF(AB,
C.DFAFM AR HAED, K A GRBHIR
AHE,

T}

AFREEH LK ES 8%
o

IX107% 1107 1xX10°  1X10° X107
AR Rmm
H1 FRALABAHNHEHSL
*1 TERASGERYM

HHSAE AR K o | BERR. RRER W
A 6.6 1.0 R
B 35.0 L7 =5 REF
C 14.2 1.0 ce=1~3 R#
D 19. 4 2,1 B

2 thESBEIERE

2.1 XBHEMUGTE
CAMETRRAR)JTI51-03) FHE  d7 5
AH A @100 mmX 127 mm fl @152 mm X 120
mm PR, fRiF R AR Z R 25 mm F1 38 mm, T
TEREHN. —MERFREAERSKTF 38 mm,
H ESBRMIMIRRENERMR L, FRT R
HEL U ARG ELER.
REFAAMELHERER 30 com, MEH
35.4 cm, {E£FH 25 000 em® , T LHEFE N 4.5 ke,
HET EREN 46 om, HEERN 5 cm, HE K
600 kJ/m*. HEMA4 5 EHE, FE 151 K.
2.2 REMERSRE
#EH 80 mm FHIXMANSEBERS /N, E
IS AR L 60 ke BY R TUE & K B 4 B
W, BERSE S MRREARA. BTRE
EHHMESR REHMNE 151 k%, HEe. &
HEN B BB BT VERE R A 45 cm, BRIE 5 5]
SRFREH L. RF BELRER HETHA
B, B8 E o KRR R R . H3 R
TERFETD 0 E TR, IR, BUE S
BB RHR, RERENANT S ¢,
MR R L TRA RE RS W H KR
BB HHEOIGTEHEERELENTE
E.HEWHTEESSKERASBMXRME . R
ELORARMBESKEESEANBATEE.
HAZAERSE w TRAAN

— wePr FwePs
w = 100 (@)

At w B L ARG BRES KRR S RNHE
) 5w R AIORE A KR B AP B0 s LR
BEKFER B0 Pr N BB & 8%
Py HHERRESROD.
2.3 TERAMGERBERRSN
AXFEBETRAE . EROREL T EEER
AR AR AR SRR, U AT T ARS R
AR R R R A A A
2.3.1 FEARLERGMNEZRABERASH
3% AJB.C.D 4 # L AR A B B HT
T @30 cm X 35. 4 om By AR KIRK, BAKEH
60 mm, BREGHE R INE 2 s E 2 WL, B.CikkE
HE R, HBRTHEERKR; M DRBER AR RIT,
HBERTHEEHAXNEAD, BIBRE (Tailoy) £ H



#54

REE.F . LoRAABNIRAFRFRE 13

KB FREE T NEEBRNEREZRARN
p= <J‘L>" % 160 @

HPp AN TFERBHRESR O d FREER
F (mm) s dy HEEAHLAR (mm) 50 R R EIEH
Ln=10.25~0.50 i}, TR RS BLAT . BLHE
AB.C.D 4 Mgl 5 Tailot $2 B4 £ 52 7 B 17 1
HR(E 3) B 3 AT, B CIXAERAREPSE Tailot 3
HEEEE, B B.C M E LR A DR,

2IS[ ——A
- =B
T2 —ac
E %D
o 205
B 2.00
L
H 195
1.90 + -
2 4 6 ] w12
AR RS
Bz ARAKELHRANEREBER
% 100
<
® 50
3
% 60
"
£ 8
D
ﬁ 20 -~ Tailot L}
+
< 0 20 40 60 80
B mm

&3 FRLAREHY Tailon HELLH

2.3.2 RAEENHEEEBLRATH

o CHEELARER AHHTTHLY R
600 LJ/m’ 1 960 kJ/m’ i SR AR AR 2
760 mm, R RIME 4 TR, HE4TLIE.
T L ARAH, 25 Ksh M 600 kI/m® # K F]
960 kI/m’ i, i i R A8 B B T B RE A A
FRRBSBREABRFEESFOAATAR., 4
AERERSWN 006 ARGZHHRT LA
BARMBRKRT E RS 2R AR 55
NFTORBKTF 1000, HERFHEE LR,

~ 214
g
2 210
2
B 2.06
ﬁ 202 ~#- 600 kJ/m’
x - -8 960 k)/m’
B g .
4 20 40 60 80 100
YRR R R A 5%

¢ AR LRRER
2.3.3 AEFEFEHEXRBERASH
TR R ST o SRS R R R A
SHEHTHEMN L ARARATHE. BLIHFE

KRN GEL B EREGHRA S mm FL B
AR ETEGE 2 MTRRATREL LA
BERA 40 mm 0, BB M AT K5 3
AR ARBER B L HRA KM 60 mm
A EHTHEE. HERRERMRAE A
EHRCET: pou WBRTHE: w. HRETKR

BR¥0.
%1 FRAERARTIERENERLRAR

e NEERE ‘Pﬂﬁ‘fﬂdf 7(@?33&?5.

2 <gp-r::;/3> A ety [ gy 2%
A 1.93 9. 40 2.05 8.30 2.07 5.10
B 190 16. 10 2,14 8. 80 2.12 6.58
C 197 10. 30 2.1 8. 70 2.12 5.20
D 1.94 9.90 2.0t 7.80 2.05 6.98

220
2.15
210

EVh B ke Bro&ky BRUDKSE

BT HE g - cm™)
g

B c
 BRER
. OBS FREEFETRATERLE
1207 EARERE Bbmtl DBANESE

BAESARBIEY

D

A

’ i&#ﬁﬁc
B 6 AR & EHE T RS AR g8

HE S fE 6 TLE T LARAR,RR
HEFTHRBANBES KERSBNRRTEES
MERRBALRANGEGER, THERK, &
EEKEEN RN BS. ELRTEF, BRI
R B Sk 3 R P A A A S R A8 B
EERBHEATHE BHERER/D, Bk
[Ldiss i
2.3.4 ARAESHEAESHAARRARE Y

THBABBEHER CHEEHFAT 5 mm
MR FR M2 SELHAT 5 mm HBR K
BARMILE. HRHE C AR H/AT 5 mm K
RO 32, B ORAE h 60 mm, SRJF R 0%,
10%6.30%4.50% .70% .90 % FI R B - 7 8 & #H#E1T
KEHELHE. ARSRAR I RE 7~8 9 JF



14 KERFFRCEKFF MR

2007 4

. BB T~E 9 AR MR RN T (K
Frrosed, LAREHBRATHEERETRERES
O T S B HE A RN 5 HELIBURL B B A K Gl
M EERANBEESKAESBEREBE OB
FOHMBERESREL 10 e, HHE AR

#hn.
%3 EEARRSBSHXEEANMRRRHXER

] EHTRETE
KT ‘"““Lafﬁymlﬁﬂm RF 5 mm KT %‘mw/

B AL B

BH%/ % (g em™ BN R B Wﬂﬁ
BanA % M//
o 9.9 1.96 0 0
10 3.8 2,00 10 874 | 12.6
30 3.3 2,05 30 25.80 | 14.0
50 7.2 2,08 50 4155 | 16.9
70 5.2 212 70 5706 | 17.2
50 4.6 2,06 90 63.27 | 28.7
PESE
H
200
& 2.05
B0
®
L 20 40 60 80 100
bbodo s S8 40

H7 BATEXSEETRIBEOXE MBS

0

BIER KRB W%

©

20 40 60 80 100
YRR B4 B0%

He BEAARBANSAFERRBIBOLRNK

o 20 20 ) 80 100
AR R B4 %

B9 BPERSHEE AR R AR R

3 TRBARNFHERR

T O R RS R A BT £ ER AR
FERE BRSPS P AR ORI 25 B
3095096 .70% .90 ¥4 B 2 17 6 B4 FE R IE
CBR.M#H R KR, BRRPEH 43 CREL
FRAH HASRBEREE 40 mm X L PR
ok 5~20 mm. FHEAH T TRRREYPHNE
AR

31 ERRAERERE

THBEEHMTMRTERERRSERLA 10,
HEOHEL MEHFEEIEAR, 2 AREHR
BENMTEEFEO AR, SHBRRES UM
70 %5 RE . 7 Y8 A e i 0 B0 P 470 5 BE EREL B RL IR
BOBMATMRER GYEBRRBESE AT
704, IR A 4 0 M FR T FE 3R BE AL URL R
BB AT/, B, SHENRESHE
30%~T0 M B PR, £ A R A R TG R R R
SHENER B ENGEITER R

g, = 0.745P, +5.125, R* =0.9826 (3)
AA g AT R ERE (kPa); P R R £
A% R AMEEY.

oML LE 3 B/ kPa
»
3

30 50 70 90
FURRLRE S %
H10 LERANHEMRGERE

3.2 THRAH CBREE

+ABEH CBRUIMER ) AR R ME
118 12 iR, BRBHERTUE N . HH B
BB, + 78R A& RE KT 85K B
W, AT RERN L HBKE RHLERE
HEARIFHKBEN A —FE. EEHATRRE
SPEE AT, - A #H A CBR HZE ST K, B i
—# %4 CBREE RSB S, HHHBRMNBAH
FFRELENREES, H—FEHLFREH
B-HRFHABEMR. TAEAHH CBR A1y
Bk 5B R R AR RN RT LR R

Tesr = 0.586P; +2.29, R =0.9323 (4)

Vi =1.397 7% R' =0,9241 (5)
Kep Vi R (X0 T A HARARH CBRE,

60

A MCBR{E
- ow s ou

30 50 70 90
FER R R 5 %
H11 +HEREEHECBRE



AEE . F . LoneNs NI BAFRARR 15

30 50 70 90
FUBRL I W5 0%
Bz TAREGHEREKEKE

3.3 1EEAHERMRRR
THBRARIRRERRSR LA 13, mE 13
A B ORI B B i, + AR AR
R K, X5 CBR A 8. tARE
BHE AR SO R AT R R R
E =0.555P; +10.9, R*=0,9323 (6)
A E X EBER (MPa),

£

=

H

2

%

3

2

-

&

®
30 50 70 90

SR R
H13 THEBENOEREEN
4 % i

WOERLOREHELHENRREECHE
BIR R BN R R E R ME LA RS.
TEBREHMREERGHEAREEA, LEE
HEF  BEX IR+ . EXWFABRKR. U5
R ABREH YRGB ERR IR, REFEH
REEXERBELEREHNBATHE. BN
SREREL .

(2) X8 R T B 4 b F 70%0 0 BEE HLB
BB BN, TR A R R TR R
CBR {8 X% [5 3 H B o 8 K« X4 S 7 2 b Ok
T 0%, £ ARG R AR R R RS BLE
BEARAREEGHANRET, AT SHH
CBR {8 0 (5] 308 B3 O T TE 0 PR J SR BE IR 1

GIBERBERES IR, L HRARR
KEBKBBAD, BT BANLHEEE.

SEXE:

References:

L1 & N.G%E. Fal SWEXLA RS LER

Lzl

[7]

L8]

EEWB A R eI A8, 2006, (11,
31-35.

ZHAO Chuan, SHI Jin-xu, TANG Hong-mei. Test
and research on influence law of soil-rock ratio in
three gorges reservoir region on soil strength
parameters[J]. Highway. 2006,(11):31-35,

B OALE BRERF S ANIHBERBER
WA BT T #0003 £ 3% ,1998,19(2) :63-68.
XU Gang, PANG Nu, JI Meixiu, et al.
method of analyzing the result of dynamic strength
Rock and Seil

A new

test of coarse-grained soit []].
Mechanics,1998,19(2) ;63-66.
THRH.E B EEA LHEANERERSERH
FLIT HEZ R 2001,14(1) 58

MA Song-lin, WANG Long, WANG Zhe-ren, Study
of compacting properties of soil-aggregate mixture
[J7. China Journal of Highway and Transport, 2001,
14(1>:5-8,

Donaghe R T, Torrey V H. Compaction test method
for soil-rock mixtures in which equipment size effects
are mininlized [ J]. Geotechnical Testing Journal,
1991,17(2).73-78.

MES EAR L ARAENELREEH KT
KEREER: HRBER, 2006,26(1),35-37,

LIU Li-ping, WANG Dong-yac. Compaction quality
control methods of earth-rock mixture[ }]. Journal of
Chang’an University: Natural Science Edition, 2006,
26(1):35-37.

SRELE L KR SO L AR T I R S B R
EFELID P EARER, 2000,15(5),20-33.
ZHANG Yi-luo, ZHENG Nan-xiang, GU Bing-qi.
Compactness rapid measurement method on middle
coarse grained soil subgrade[J]. China Journal of
Highway and Transport, 2006,19(5);29-33.

WHRK RER. I B RETKEAFLBESE
BB EEBI) TEZH TE¥H, 2003,3
(3):21-25.

XIE Chun-ging, QIU Yan-jun, XU Qiang. Three-
dimensional  numerical  simulation of  ground
deformation of high fitl block and detritus[J]. Journal
of Traffic and Transportation Engineering, 2003, 3
(3):21-25,

etk [ O, XU R . [EACT IR b 2 54
B[] @i TR¥R,2003,3(1) . 13-16,

ZHANG Hong-liang, |HU Chang-shun|, LIU Bao-

jian, et al. Mechanical properties experiment of

compacted loess-lime [ ] ], Journal of Traffic and

Transportation Engineering, 2003,3(4).:13-16.



