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Tab.1 Heavy metal concentrations of the top soil in different soil types mg/kg

Bt AELE RELE RKELH AR LR
A (1=9)  (n=8) (n=8) (n=7) (n=9) (ncg) NB B
Cu P 33.7 13.7 1.8 2.8 2.3 2.5 Bt RELR
PR 23.98 5.43 1.37 2.56 1.76 2.45 (33.7) (1.8)
Ni FHE 24.1 9.6 25.6 25.8 4.5 30.6 fELE ARt
Lt 15.23 7.83 27.90 26.90 20.86 35.03 (30.6) (9.6)
In  EHME 135.3 105.9 134.5 110.7 87.0 100.6  BELLIR Akt
PrHEE 110.99 56.46 50.13 76.97 61.55 47.89 (135.3) (87.0)
Pb  FHME 77.2 49.0 55.3 63.6 45.7 58.9 RO ARHtIR
FrAEE 40.47 18.12 21.43 37.88 17.30 29.64 (77.2) (45.7)
(WIS o] 104.5 68.8 18.2 13.6 18.6 12.6 BLEE EYLW
PR 54.49 17.69 18.06 13.61 13.32 10.67 (14.5)  (12.6)

A2 JTHATRERAELR T EL AL EHAALN
Tab.2 Relationships among the heavy metal concentrations in the top sail of urban and suburb Guangzhou

;H — HLLAR AR
Cu Ni In Pb Cu Ni In Pb Cr
Cu 1.000 0.733** 0.575" " 0.610" * 0.404 1.000 0.686" 0.683" 0.650 0.895" "
Ni 1.000 0.725" " 0.741" " 0.446" 1.000 0.611 0.485 0.761"
Zn 1.000 0.774"* 0.607" " 1.000 0.767" 0.661
Pb 1.000 0.620 1.000 0.44
Cr 1.000 1.000
.  mmitm — emim
Cu Ni Zn Pb Cu Ni Zn Pb Cr
Cu 1.000 0.752** 0.336 0.625"* 0.539* 1.000 0.403" 0.260 0.474"* 0.862" "
Ni 1.000 0.382 0.583" 0.522" 1.000 0.566" " 0.649" * 0.251
Zn 1.000 0.355 0.493" 1.000 0.653" " 0.264
Pb 1.000  0.407 1.000 0.384" "
Cr 1.000 1.000

BEWKE: »FF P<0.05,
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24 HERY. ERIAREEERSEY
24.:4
oL B FHRER AR, &%k
THBARLL, BMBITHERAEXA. ARS5A
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A3 JHATRERIRATELRELTUNRESNERTES AL FHM

Tab.3 Mean values of heavy metal concentrations within each cluster in the cluster analysis based

on the heavy metal concentrations in all top soil samples mg/kg
% Cu Ni Zn Pb Cr
A% 7.7 10.7 69.0 432 32.0
E 5.0 4.4 172.3 75.1 31.7
(oF- 2.5 17.8 88.0 55.0 158.2
DK 7.7 41.9 305.6 146.3 142.7
24 BESHPELROIEHEFERN IR HT
Tab.4 The number of soil samples included in each cluster
sy Bt LSEER RERtR RIS AR LR
A% 4 7 4 4 6 3
B % 1 1 4 3 3 3
c% 2 0 0 0 0 0
D% 2 0 0 0 0 0
S ML RY, ARLBAEELESE
Tab.5 Comparisons of the mean heavy metal concentrations of top soil
in Guangzhou and its neighboring areas mg/kg
1% Cu Ni Zn Pb Cr
F“MA (rn=47)" 10.3£16.05"* 23.1122.66 112.8+70.92 58.3:29.35  42.0+44.87
HH (n=82)08 10.7+10.7 10.6+£10.08  132£111.0 39.2:28.0  27.5+26.13
FHE (n=47) 171+ 216.1 - 55.2+15.2 56.9 +48.2 -

* FESRNBENESEG « « LIHHE s fEE
WAE. IO, MAXSRUL, T M E3|WE Zn 1552
HEHEH, PbisHBYIE.
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TEMIUFEDHNTRES RS BOKE
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W, AT ESRFENEMEAR. sEH
HEREN, BATBWESRITRE™E, B
EPb, ZaWEEHR. HPNERSHESA
SENTAMRE—NETEEWHER. & PbHHWH
MBI Po S RMBEERRE. BALER,
BRPEME P BAE0.4~1.0 g/kg ZIA], KEH

3.1

SHH Pb Bik 20 ~ 50 pg/L. H, 2ABEH R
THRAEY P ERAETETLE. REHARE
FHRTX—AK, Tam EEHREREFEBELL
BEHAEN, HYHT. XL, £+HEER
SRS CEREA D EHLYE, KEhREEy
R, tREREABNERAR, Kb E
AR, BAKMBIE, Pb XEBE. EI Pich-
tel, Nicholas — Hewitt %“'ﬂﬂﬁﬂ., W,
HEALLE P SESGERBRRRER. TMHAD
FHEX, THERZERBKR, EMETEE,
A ME P EHMNFERACHERK—BRAE,
AREFEFEAZIEFEAS Ph B, BEXE
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RO, M E AN B RSP P MR ETE
0.27~0.82 pg/m’ ZfH], MRIFRASF Pb i
W T B 8 0.0001 ~ 0.001 pg/m®. B, M
B&H +3RE Pb IRB R ENEH.

FMBEN R Zn BUBE, A5 Ph R
F—EMXHE (EBALRPHBEELRLER
0.617). XIZE B AN, KA 84 ¥ b )
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12321442 m®, TA B L HERE B M 1.24 T t, BB
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W5, HP Zn, Pb. CrhZME LY.

EREEMR, MMERERY 3%, 155
BB T X AT ) S 0 3 I S R S T A 15 B3R
RERELER, HEH5IHTREKMEFEEK
MW HTSEMIMNE, M MNRRE™
BEREE, RESRTENT #ITRHK.
B AL S XF X8 H 3R MR T B8 . A X
MERRA, R+ H (BE. ¥E. iyt
B|) FNi, Zn, Pb IRIHBEEHN B
3.2 RUBEZFHXRLTRESMEBROEN
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REEL. xR REENR, REREH
WHES, MEMELTSWNEK, B2TMH Zn,
Pb, Cu FERAWMESE. MNRIL L 70, Pb
FERHNE, FRALETEAY. T SRR
ik, XATREST ML cu W RERKESE
ARLEPHERAIFBRAY—EF %,

R+ 2o, Pb FEME, LERIW
T EFMERE—TER, Rli¥yFRaE

ABAKREE, IE, BYEREARA —1E
ERK. BRRSUscigg, Hre LR R
HESHRGWABREAGEERE LM P &
BRE. TMHIERARE . RERAGHHEARE
|BR, MIBEEELXA —-EWEWE. RE/LES
HEREMSRYAREESR LR, AYEE
B, REBEF Zn, Pb. CXEBLETRHE
B B, REARIXEHAAERES
AUUEMBESIR. MAVES Zo, CuBESRE
SREH. KEAREALE., SHELSER
THESRITE. £MNERVEHP, Cu, Zn,
Pb2ZEHHE BEMHAEM (Cu- Zn. Cu- Pb,
Zn- Pb MR RS54 0.575. 0.610, 0.774),
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Research on the Mechanism of Interaction between Piles and
Soil Layers Under the Dymamic and Static Loads

ZHOU Cui-ying', TAN Xiang-shao', LI De-fu', Li Zhi-zhong®, WANG Jin®
(1. Department of Geosciences, Zhongshan University, Guangzhou 510275, China;
2. Yongji Construction and Foundation Co.Ltd., Shunde 528300, Guangdong, China)

Abstract: The fracture mechanism of engineering piles is one of the important issuess in foundation engineering.
Many quantitative studies have been carried out on the interaction of piles and soil layers. In the paper, based on
the research of mathematical model of the interaction between piles and soil layers under axial loads, considerations
are focused on the horizontal vibration force representing pile-pushing machine while it moves. Then, the mathemat-
ical model of interaction between piles and soil layers under the synthetic action of horizontal vibration load from pile
- pushing machine and axial loads is established. The application of the model to a certain construction case in
Guangzhou city shows that the position of stress concentration in prefabricates pile body is closed to the fractured lo-
cation of the piles.

Keywords: prefabricate pile; dynamic and static loads synthetic action; interaction between piles and soil layers
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( L5596 7))
Study on Heavy Metal Concentrations and the Impact of
Human Activity on Them in Urban and Suburb Soils of Guangzhou

GUAN Dong-sheng , CHEN Yu-juan, YUAN Guo-biao
(Department of Environmental Science, Zhongshan University, Guangzhou 510275, China)

Abstract: Heavy metal concentrations in urban and suburb soils of Guangzhou were studied in this paper. The re-
sults show that averages of total Cu, Ni, Zn, Pb, Cr concentrations in surface soils were 10.3, 23.1, 112.8, 58.3
and 42.0 mg/kg. It is found that road side soil has the maximum average concentrations of heavy metals except for
Ni, followed by agricultural soil and urban park soil. The minimum ones were found in forest soil. Automobile tail
gas and repeated applications of agrochemicals were the major sources of Pb pollution in the soils. The industrial ac-
tivities were also an important impact that could not be neglected.

Keywords: soils; heavy metal; human activity; Guangzhou



