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Application of additive mass method to testing compacted density
of filling material in Kunming new airport
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Yangtze River Scientific Research Institute, Wuhan 430010, China)
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Abstract: The additive mass method is one of nondestructive methods used for the compacted density testing of coarse materials.
The theory of it is introduced; then its theoretical model is introduced too. The additive mass method is successfully used in the
compacted density testing in Kunming new airport. The result shows: (1) the linear interrelation between foundation stiffness tested
by the additive mass method and density tested by the water replacement method is about 0.81, relative error between the density
from demonstration test and density from empirical relationship of calibration test is about —1.78%—1.75%, which shows that the
testing accuracy of the additive mass method satisfied the requirement of construction testing accuracy; then the empirical
relationship of compacted density of coarse material in Kunming new airport is given; (2) because of its advantages, such as
convenient operation, fast testing and nondestructive for tested coarse material, etc., the additive mass method is one of the most
prospective nondestructive methods.

Key words: coarse material; compacted density; nondestructive testing technique; additive mass method

LT, MRS TR 5 9k ek
BUSLHT RN, M LR A, )
MBI T AR TR 1, AL A e

1 5 5
BB B M) 2.0 1257k, M

DABEMSFALXRAERL FIsa s WA KA TUASE
N PRLRLR LU, A 20 M 3% 48 M SI %8 P A
T B AR iR A AR o R At 3 R it 1
i

FEURR e 52585 B (1AL Ge AR 7 v ERD L. B
KIESE XA R ORI 2, HHARAE
SR I A T, VAR TR RS, Rk

Wk HI: 2008-10-16

R AR LD I, A, I I
eI WUEIZ B 7 AT H T B H LR R
TRSEH R RO, IFAEMEIER 4 g T A B
HURDRLFE S5 3 R 26560 6 Rk

2 FnsEs

B IR TR AR AR T A% S e K R AT B

WEERA: W, B, W, SRR, RBENTRE TR0 S S SRR T TAE . E-mail: tfy2003@126.com



557 TR

S BEINTTR AR B BT LA R s S8 FERGIN (¥ B I T 2215

BRI IEE . N TR R A, X
PR ZBIREI L, AR AT 5 JCHA
Bk B In s s s H T KRR R TRE,
WIS /NRE  TETTKAEE S DU)IRRAVASE,
PINHG KRR TR ERINE ) o

B n i VR AE B I S 8L 2 ER ER K
(gt LR S BES ABLAR B TR O SR,
bR B R R RS RS S MR A TR B &
GRS B A, RIPEE— e AR LR RRDR R 5
ROh LA LIRS Am, (171
SRAEHLRERH S P R m, 5 [N, R ISR TR m,
(BN e S TR H AR T — 2 v B DA P REDRDR R S A ot
PSRRI R e A LA RRDRR 2% 5
po HIENTEC . BEIN R IR  E A Qi 1 BT

B T Am

SR BT mo

ML SRR K

£
(a) HipHRY

>H

D
1/ AD
Am
A
~ K=Am/AD
|&mo — 0 Am

(b) D~Am KFER

ﬁro&

/ \

/ \
k—r, —>

(o) BB
1 M REEEIREA
Fig.1 Theoretical model for additive mass method
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Fig.2 Sketch for testing system of additive mass method
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Fig.3 Layout of test points of additive mass method
and water replacement method
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Table 1 Results of coarse material by additive mass method
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/(KN/m)  /(g/em’) /% /(KN/m)  /(g/em®) /%
146.8 2.181 5.84 139.0 2.159 6.93
1523 2.210 3.54 143.4 2.161 6.00
153.1 2213 4.66 133.8 2.170 6.22
157.9 2.224 3.44 137.8 2.151 3.37
134.4 2.151 4.16 148.0 2.185 3.94
148.1 2.227 3.25 138.6 2.165 4.13
138.6 2.127 427 138.7 2.184 4.63
131.1 2.118 3.52 135.8 2.172 3.54
141.5 2.188 6.55 143.0 2.133 3.40
138.0 2.136 457 134.2 2.153 429

1R, FE R R T, &N A
(R IR BE S0 A E 130.0~160 MN/m Z [7], T35
SEHRTE 2.100~2300 glem® Z 8], & /KEPAGAE
3.0%~7.0% [ HLRORHIEAR I 2% 02 R 50 440 A
(b IERI B SRR T SR WP 4 PR,

228
E 224
) *
2 220
;éli
f:, 2.16
= 3 =0.004 2x+1.565 2
e
212 R*=0.81

2.08

120 132 144 156 168
HhFE NI/ (KN/m)

B4 FRDRHRFILG R e AN E S T# R R E
Fig.4 Relationship between foundation stiffness and
density in calibration test of coarse material
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Table 2 results of demonstration test and calibration test
of coarse material by additive mass method

A ol
T S /(g/em’) T S /(g/em’)
i W AT
g i { i
"
myk myk
/(kN/m) 1% /(kN/m) 1%

146.8  2.181 2.187 0.27 139.0 2.159 2,154 -023
1523 2210 2210 0.00 143.4 2.161 2.172  0.51
153.1 2213 2213  0.00 133.8 2.170 2,132 -1.78
1579 2224 2233 040 137.8 2.151 2.149  -0.09
1344 2151 2.134 -0.80 148.0 2.185 2,192 032
148.1 2227 2192 -1.60 138.6 2.165 2152 -0.60
138.6  2.127 2.152 1.16 138.7 2.184 2.153 -1.44
131.1 2.118 2.121  0.14 135.8 2.172 2.140 -1.50
1415 2188 2.164 -1.11 143.0 2.133 2,171 175
138.0 2.136 2.150 0.65 134.2 2.153 2.134  -0.89
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Fig.5 Plot of density from additive mass method
and water replacement method
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Fig.6 Regression curve of foundation stiffness and density
of tested points of coarse material
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Table 3 Results of coarse material by additive mass method

Hb R SRR jIE‘.M..‘F;?Z; R

/ (KN/m) /kg /(g/em’”)
132.9 513 2.142 0.986
1414 559 2.171 0.997
126.9 891 2.121 0.943
124.6 1201 2.114 0.969
126.2 873 2.119 0.969
125.1 913 2.115 0.986
128.5 827 2.127 0.997
122.3 959 2.106 0.881
127.6 709 2.124 0.936
123.6 943 2.110 0.817




2218 b +

71

4 2010 4F

SR IR SR AT, RDRDAR 1 5 1
BN 1414 MN/m, $/ME R 122.3 MN/m; T
W ONAB N 2,171 glem®,  $e/IME R 2.106 g/em’,
80.0% 11 i AH I R EAE 0.936 S LA L, 0t B B In i
VAT BRI AR DXORDRDRHE S I e 552 2 11
TCHRI RS T S T 8 IR

6 4

(1) BRIRT SV hy JCAbUR M AR EAT B 1
BRI . A L CRD R TR
Pori, RRERTS) .

(2) EWPHHLIZ LR R 523 B () T B 2
B, RIS VR A A PRDR R b 3 N 3 5 7K
ARAF PRI 35 FE I AR G, AH O RO
0.81, FIHZH eI 2S5 C R IR 1T
¢ 55 56 I 4 56 1 A R R ZEAE -1.78% ~ 1.75% 2
(), JCAS DRSPS RE% i A it ARG 5 5K

(3) XFAFFHREL, EBGHETADT 6 5
2R, WA 5, NSIER.

(4) el TAS I, BRH 0 ot vk B SR (HE
IKIFD SEAAE, Bl ARG s B N, bR
BIELK KR,

2 % L W

[1] A, WIoos, ZTAE. Hf s FE s ) b i s
YE[T]. HBRYBE AR, 1999, 42(3): 422—427.
LI Pei-wu, LENG Yuan-bao, YUAN Jiang-hua. The
density measurement of rockfill object by additive mass
method[J]. Chinese Journal of Geophysics, 1999, 42(3):
422—427.

2] AR, HEEARE S BN S vk (). Hhek4E

[4]

(3]

AR, 1993, 36(5): 683 —687.

LI Pei-wu. Additive mass method measured dynamically
foundation bearing capacity[J]. Chinese Journal of
Geophysics, 1993, 36(5): 683 —687.

FREER, #etesz, D Ao % B 1) B BT VA AE AN IR
TR PPN [T PUAEAKHE, 1999, 69(3): 10—
12.

GUO Guo-qing, JIANG Hua-an. Application and
evaluation of in situ density by additive mass method in
Xiaolangdi project[J]. Northwest Hydropower, 1999,
69(3): 10—12.

TR, ARYGHE. RN SRV AE I VL A AT S A HE A
IUHEAT A I 5 v 1R I [T K K B BRAR, - 2003,
24(7): 23-25.

HUANG Rong-rong, SONG Xian-hai. Application of
method of additive mass to density measurement of
rockfill object of rockfill dam in Shuibuya project[J].
Express of Water Resources & Hydropower Informa-
tion, 2003, 24(7): 23 —25.

RSGHE, HATR, WU, A& BN SR AL K A R
A E I 5 v N T [I]. R T B4R, 2004,
32(3): 40—42.

SONG Xian-hai, XIAO Bo-xun, GU Hai-ming, et al.
Application of method of additive mass to density
measurement of rock-fill object in Shuibuya water control
project[J]. Coal Geology & Exploration, 2004, 32(3): 40

—42.



