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Experimental study on scale effect of the dry density of rockfill material
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Abstract: In view of the current situation that the relative density test results are limited to indoor tests, site
large-scale density barrel tests were carried out on granite rockfill material from a certain engineering for the first
time. The effect of different scale methods on the dry density was investigated, and the influence of the dry density
scale effect on the sample preparation standards for indoor scale tests and on-site compaction quality evaluation
was revealed. The test results show that, due to the truncation error of the grading after the scale and the difference
of the particle shape, the dry density of the rockfill increases with increasing the maximum particle size and the
scale effect still exists even if the similar scale is used, but that the scale effect is significantly reduced when the
maximum particle size reaches 300 mm or more. The measured dry density of each group of grading piles with
different maximum particle diameters have maximum values, and the corresponding critical fractal dimension has
nothing to do with the maximum particle size of the gradation. the mixed scale method commonly used at present

reduces the fractal dimension of the original graded rockfill and deteriorates the filling relationship between the
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particles, and as a result, the dry density under the same relative density condition deviates from the scene more
obviously than the test result of the similar grading method which is difficult to reasonably reflect the physical and
mechanical properties of the original graded rockfill. It is shown that, using the same relative density standard
sample preparation as the on-site compacted rockfill body, the compression modulus obtained by the indoor
compression test is reduced by 90% - 220% compared with the direct filling of the dry density sample on site and
that the indoor test results without considering the density scale effect significantly overestimate the mechanical
properties of the rockfill on site. The indoor test results used to directly calculate the relative density of the
original graded rockfill body overestimate the compaction degree of the rockfill body, and even the calculation
value of the relative density may be greater than 1.

Key words: geotechnical engineering; fractal theory; rockfill; dry density; relative density; scale effect; sample

preparation standards

it

1 5]

A AR P B SR P o L AR M R AR R,
T A I R A R R AR T T SR
AT I TR it 5 S A v A B e i s
JE AR b U, SR 8 SR A ) 5 AR I 1 R A
Pk, AR T AR R D . H AT
YRR BB FE R AR R £ B T2 . FLE R AL
(S AN AR Sl =y P b R s = M e e {
BRI T RER A E R I R LEE R, X
FEFRFRHERR T R E R S BN B R E R, X
2 MBPRTERDERR EHE AR SERE I PEA AR itk B
&S, (BRI ATebR, #7 ZEHER R
AR T AR

K R R AT R VI R, K Es
IR CIES] 0.8~1.0 m, TR 2% Fo
VPR, #3047 2 00 i 75 A7 40 ROk 3, 3=
A TR S FE A OBV & — AR BRI I . S
LS AL BR324 3 %t B A A
AR B 4 RAARLHAT 73w e, 152 7k
P B K25 P B A R B RIS K K, 7EF
SRR bR 2R PR 2R E O R AR R A . R )
K & 5 B AR D U AT 1) 2% 5 B 4 RS LA T 1T
7, EMERRA S ECRZ>5 mm PRSE), &
K5 B B e R S Gk, efi el
o I NI YN R s b X ay S e d L AN VA1) 2
Wy, S5, FEE—HRRRARRS, A I EER
REETHERK, SEBNERD. Kk BE
G RBRAHE R TF B, K BEn s A HE
AR 2 BE4R FOSON AR 78, R T P AR 48 RS
FRVS s KA H A 3 55 FH 0098 A2 58 4 R
WA T TR B R4 RO . B sl g ) T 3

fIg5ie. WL, ERARHEAT R 5 BE4E RSO AT 7T
B E, HRRFRE G T IS 5 =N
AFRSFRURLEARSS, £ 2R IR T2 Py alds LGS
= RS RAIMEII R R T . X HEA
BT U7 KR P Bk 96 BE AL 2 2 4 R
FIRETT, AR AR SCHRIE -

N, AXEEERTRRIER GHEA R, BT
T R i RO SO B 3 A VR R AR

2 REHFER

AR IR0 0 45 AR X 5 2 6 DA B ) PR I 4
W HARIEHE A RS RS - AR K
PRSI RAE, AYAERT T 2.90, AP R GER
9 94.5~120 MPa, 5% 0.74~0.78.

2.1 WIEUIEFMTFE

LA 2 B R R % B ), B AR
1.2 m (%R, MM 0.8 m, SKAEE 13 mm (K
BN T o B R %o 5 55 X P 4 7l I % S (1)
I XA T, AR K T2 BRI R A 32 ¢ 11
Jiti TH B AT IR, $Rzh TAESIR N 28 Hz, ¥
PRJI4 590 kN, ATHUEE 2 km/h, 1% “#EIRIE” 4R
BT 26 3 5, 7E RN FE AR TR Y e R 30
& 15 min.

= P K T R R R R shEN Y, SR
BRI R34, WFERMFRECN 14 kPa, EHI)
FKAN22 kW, IR SN 8 kKN RENIIER A 47.5 Hz
HREN N, AEIRNSES IR AD,
& RPN TT, brE R TRS) SRS AR 10
min;  HEADRHPI PR 4 156K R TYY -
800 KA ko MK . IIAIALET 2016 4 6 HIH 1A
S, [FAE 8 HoEm, Jilt 2 NH.



FE38E FEs5 W

KRS HEAORHT LA RORN S I RE AR ERT TT

* 1075«

B OB

Fig.1 Density bucket buried on construction site
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P HEARH IR AR
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