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Abstract: In this article, the development trend in the last 20 years for pile foundation construction technologys

in Mainland of China are put forward: the pile size is getting longer and bigger; the pile size is getting shorter and

smaller; the pile is overcoming the difficulties in bore hole drilling; the pile is developing in a way for low environment

pollution; developing toward reaming pile; developing toward special-shaped pile; developing toward embedded piles;

developing toward combination type process pile; developing toward high strength pile; developing toward varied ma-

terials of pile shaft.

Keywords: pile foundation; construction technology; development; trend
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AHEEPARMXLEFRBEAFH, ERXTEERIAM
M. KB TEERRG, KA X A A& R R &
TERAUTRR: KERESEEERMNF: WHHE
SEEHFAF: EF L. BoOFLEMFLEFF &
FEHFLEPHEIL. wIMRAMATELEFF: EFLHE
REEL Y. RSIEMBEEFSF ERSFLEERNE
RIZTHPHIERESREEREIA; LEw. ARA4KL
WIZREE5ESEN. BREEMTZREHFS. BT
R, EHHREKMBXBEFESENLERR. FES5F
R, WARRE. TESQUFNEME.

EM—FRERBARTT RN, BALEMAEE, X2
ETRIAVAR, HREBE; BEFHERARERETRA
ERERSELIGEHEE, Ba IR R R R EE R
ERHEH.

BE—TE5%K, HEMBEIEAERKHBX, EL
FUT—&RESHEERANRE.

1 HHRTAK. XHFEARR

ETHE. EREEAY R KEF EEHER SRR
HRE, BRSREK, HREREK. KXXHFKH

BEWKEEZX 100m KU L, HE2EH 2500mm; EEFEEK
ERERERHAAMET 80m W Z, BN 914. 4mm;
BN XBESNBGRELFHRMRKED L 70om 2L E, &
Wi 4 600mm X 600mm,

KEHMXAKRT., KHEELBRHKERFRES b
BRASILERR, MARRAERKYERENK. KE&
i 5om, ERRF2miEK. RKERHILEERE +4F
W, FERFERA 131 RREFERILERENERE, H
% 2.5~2.85m, K 117m (2005 4£), HRKIIL_HFR
A2l BMRBERERILEER, ERHF 3.0m, K 8m
(2001 4F). EMGKITBESE B7 fR A h AL M, 3.2~
2.5m ZERAE, MK 115m (2006 4F), A M 2 W A R A i
EH RIS, HR2.0m, HK 108m (2009 4£),

2 #MRYTEE. MRAER

ETERXEE. EEMECHRME. 2519 WimE.
BRYHEURNESTE, MEAEFBEREARA S
B#, MATE.

2.1 /B

IER R B, IMERARE, REEROGES
(SOLETANCHE) RARIJFFRM—F#BEMRATA. MMEKLER
FR/ANEBESERM; HERHR 70~250mm (KX £
A 250mm), K&BHATF 30 (Kt XAEK LM 8~ 12m,
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MMEEFERATFHERE. FR¥EE. T2HAMEYR.
Bt mE. # () HYHRME. ERFZENP
FoKi AR bT iR F R TR,

2.2 G (BEH) BEHE

KX BT HF R OETRERREFAGNE
BERERTTBEATME RN —FBEEETHRITE, B2—
i EMEAAEFTEAR. MENESITARERKEBOE
MEAMEVELER, ZHEE. W, BRI TIZEAR
FITAR, AR FREHHER, HTFHFERNETT
ZREEFENE (M) HAYEMEBTEESEMEMCLIL,
HAHGFHITRECENE (W) AYER EFEERT
MEFFILANS R EITHET, REZEERSE, AHETFHK
By, BERESE (W) RAYEMEN—&, FAHR
M) AYBEEERN (WERTMEERE), AT FI0ER
HHEBRZEBEA LY, YEHIEREARE XD EITER
Jo, BHESERMBEEE—E, HEOTRZN, ATTXIRS
MRS MEH VRN B,

WAALE XTI T TESRMATHER, £5A
AR AEEHBRERAIR, BANERBTITZE, E&
BARREEA X TR FFAHEOET, (MU EHEHTS .

AT % E A A BT I 28 200mm X 200mm ~ 300mm X
300mm; MBEKERE TLHEZREMILEFLRL, REHR
1.0~3.0m, #HALFE 3~30m,

WHBEREATERESE. BEMTCHRME. %
NS EGHE T, SMFETRWRASEERET.

2.3 WMBH (EKRE)

A GERED Bd— A RARRED 300mm MK A
HHREE, TR —AUTHRAFOEREERANRLSE
REFREAALBRMKBREHAR. HENURBMNTEEN
HREBAZES. BEHBXT Z M AHMERELECH 219mm
ERMEBR 190mm ERMEAK, R 273mm HERHNE
B R 235mm ERM#HBAKAR.

MR EHERERETHBHERK, MERRIK
. B2, FUEFBERAT I ZHNA. HFEN
ATFRER. TAXFE. 2@, MUGE, NIHHE
ERMTRES, oA YR aEA.

BT EREM R LS. REMEEZE. TAK.
HHEAK, MR, KEHEEZBEAYANETHEL. /A,
BUETRERATE 2mXsm KN FEEEY.
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_ 2 J—

RKERH AR —F LB AE R AR, 20 42 90 4F
REKRRHBXBE T ZHMA. aEmERARB .
BN BERIERORER, RUTRRERFE. VIR
N, VifRtEREH, RHBRBEZATEANER. MR
B, HR. U TXRELNRAE LB TERT
WEEEREAED. HfLERK, sABRERREREL
FRIE, BIBLHRUTHAREE. ORMUAREGRBEEY
BEE AR BRI TS R, BRBEE A IR R 8 R %
BN KR QFFEE W i A A B A FL B3 KT 2 R
M, OMALHEMERNRNS EERMEMIKE ST T &
BENARE.

KX EXRERKAH A THEITESR: OEFEAT
% FR/BIVHEHE . RRIREHE. MR LI
itk OB ATHE: dmELEASGHE. hHERE
Witk Ot EHKX Tk /MWL EM L.
AT e Ae A v H Sk k.

BREREBREHRLE, KEBXALBUFRFR
HA=AE (KWHAE. KMAaBRKIMARE) HiEM
fLik.

4 BEABEIZHABDZR

4.1 MAEBMETARBSALAR

MR EmERERAHEE LT ERR LGRS R
BYAR. MIEEREEARABSRA BoFlTH
BAER. REAMBEES LR CEERI—KAE) S5t
A, EREXMEEREAXBABRS BB T FZARK
BRI, o 0 FE X 0 28 991 75 46 4R 30 4 4R\ 5 40 95 R 8+ T
35 A G T R 7 K B e X 48 B = B
4.2 BER '

BE=+HER, BEREAMBRKEHE GEM.
RUERKI=AWSEHKE) BB SNH. BEREMA
WERAFEEANMEEEN, RATATF 20~35 ZRER
S, EAYLAE =GR EEERE T RARE® T -5
AR . ko I A 4 FF 2% B0 7R 9 8 7 A L2 7 2 A R 4R
HEAEMBTRE, BEXEE. XBA, XK. E
HEER. RERERSBERS, HAKVERSE.
BAEHNAEREXMTERFHART, E#AMN 800~
12000kN, RA#MEEH THHEKE L T0om P, LBRE
B, SRR SWE. #H ERILETHF OB HER
(PC ) AT S BBE B (PHC 4 £ A HLAHE R K
RAGLE S, o B A X 4% 2 M T T35
4.3 Bele e R MER

WP B WAL TR AR MK L K
BAMES EHRA, Bl TFRENEAERELRSR
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XHRREHER FRA_KAE) HEME, Sl TEL
FZHE., BN, EESIERAEER (BDARZEHEILY
BRI ER), BETFREELMZEFEER
MBERTHEHNAMERF, GBI XH, £FEFR
AU FHEHBHERARKPEHREREN ENHR, K
XK BRGRANRHBEL, 19984 8~12 A, #i
TR TN B st e B 44 % 18000 4R, A4% 0.8m. 1.0m I
1.2m, fLIR 12~15m, HWRHFEABHEARE 0.5m, L T4
Sk, HHEK. LS8 QbEREESLE) LTBREH
NGB = TBREHRERAKEEE ;4RI E .
4.4 2EFHLEERE

D&% (Benoto) MEFHHE IENLSEERE L E. X
BRI ARSERENES (SEEEBEWEE ENRNEES
+REEMERADRKEL, HEsh (KAEH) HEA,
RetF AR EER L, EEHEETTIAHRFINEN
I, SREEEIMATEREENNE, FRIAERRS
HE, REEREL. RILGHABRA, BEHRSER
MESLPL, REMERELAE. LERETHRELE
PRI R A,

NEEEEERs THRRRREF (BRER. R, X
REGSREHB . BITHRHXH, EENITEZXRE, &
R RN T HRHRA L 45%, B, BMEIEE
WX RN THERIIRALAEHR ., 1999 F L ¥4F, Jb
EREIHEAZELE (FHERESH. RAERBELRS)
B, FES~23m, HtHBEEET, £RRA KK
REFHEBEBIXNLSEH/IET, Het 4 4NH, WA
HSZR 976 #RHME, HEZ K 0.8m. 1.0m 1 1.2m, AN 20
~24m, FEEHLHFALZ LT —FHEE. WM 2001 £8, %
FYl. B, MR RBREHIT 40 MG EY P RAER
MEEEHNMBEIRAHRIRABTELEE, hkE
HEKBEN.
4.5 KERBESTLE BB

CFA THHEF A KBIEHILEREM, £, &, &,
B, XSEURRT. AN YhBREDERS, HER
X, RABELEZEFBELIHTAREEETERE L, £8
BRI EMBEE, T E—MH 150~200m/d, HETH
KEFLERE 1200mm, BEAEER 30m £H., FELE
IFREBEER. BRER. EXANLE I ERERZHE
£ YNGR

HEZERIERE. RICUA KL S XEB R #HE N
AT, HAFAIEMERRE, ER 4 WRHAMTAFE
EH,

5 myiHAEAZR
THARBIZAHY . By . F¥. &Y. &Y. £

7.y, B, Y RETSTRER,
5.1 Sy EE

IR XEBERELT REERE (B ER 0.3~
0.4m, PIKHEAZ0.8~1.2m) WBRRABLEREY, 54
FHSHERMELEMAL, HERBEHRAIEEN 1.7~
7.04%, MIEMBMEERMERTRIEEN 1.4~3.0
. RKERH (B Ly EHAARBENR. RILEH L
B, REEBNEBERE, EBNIBRAT ZEHH.
KEi X 5T RIEMEA 20 UL, BAMKERHE
PTG 40 F.

0B ENTERBFRERE T HEFAUTRA:
OHEERMY KERK (BKERN 4200mm), HKE
K, PHAREHLIK, BENHERA - —HHEX;
OV ERETHY. FOHPHES, RKKLHK, HY
KRERAEEKR, VRER/D, BKER3.2; QKHFFR
ARSI EMRBEA TR LE#H; OBEY BHMH &
REH; O THEEGIFE™%, THERLLMH: OTEM
PR BRE, #EAB2IHERE, ERM=MEERE
BAENK: OF KR KERN 4700mm (Eagle T#); Q&
KV EE N 4.94 (Eagle TH); QHEBF H .0 M 2007~
2009 FVFEM B KM LI ENRAREH I &Y 1
Btk
5.2 HERELERE

WRESEREREHIL . hFL RSl E o A
G, B EASTEERESHNERENAENER, BEE
R ER GndiKEE. KRBBER. msbmA kB a6
KK . BAKRE. LERBS), ERROTEENE
REE (WHEBENERE. HEAES. AEERSE.
TREXEE. MENSANERERS) H9BEAR
W E; MEBHER, LRFREMERSEHERRA LK M.
EAXBHRLEE., PRASENAES. BREL KX
HRHENERLEREIBE,. HE. BR. B8R, ¥
REAGHEHEANAAERRAER, AEHYEH¥H
BEEAMEE. LZEMAFRET, HRELES, AMHE
HHEMERBRIURBAOHEATIEER.

WREAERBENRS: ORBEHEE/EAMK S
QOABERBHENERS, HAZFHBBFE: ORAK
MEATEXTE, THERRELOABREN, BRKR
TP AL, RS EE AR E X B AREE, Xt
REETERBRAEEEN OBNKES; ORI Y%
RiE, EREREMES, EFER.

REZWPFEREA, SAEREMAL, BRLEXE
BERERBINRREAERKREm, SR L2 L
Bif A% R A 3% 7 B 7E 50 % ~260 % aE, Nt B RgR 1+

— 3 —
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B4R R, T M 14% ~ 138 % T A 20 143 90 4
FRUB .+ HEBY 5t 3 R T R B3 7 B 3 R 7 K R
Ktk BATRFBAZNHRE.

5.3 kR

S 45 2R 4 RUR B £ B SRR BB, R AE
BRIl . REP B RILA o BB R R
S EARARE MRE LSRN, AEEREF
LB, YWERTERGSERARE, 56505
ATEMBEL, AREFE, EEBEREARE: R
ARG kR N B HOR B AR
W F AR AR B TR, AR S BB R, T
WIKERE L. F LIRS E AR, WL,
#LHFMEIHE LRI ERE R BB, F— R
F—RRBEKFE TR, YHRERATRAN, K
WOH, WBEL. FRBFCREIGE LK, E
T, B, SRAHH RN, EANTHELRRS,
WEARAER, SAMK. HEM0SEERELRRRS
M, MARR AR 2 HU . B R0 B ER
RBABEA OB L, ENY HEERRAERARNOE S
.

RAEHARA . OnTEEMDEREARE, B
REMRE, BHEARNRH; OEFA—Hk, EREE
HKMEBHINRT, TREQHARER, &%
TRHSERAYERERNRRS; OF T ABRTHE
HREWE, BIHERSEH, OHAMRBTR, &
ST A B F T L BER, SRR BRSF, OR FE
RABAPHIY, B FRKEEPH P REER T
B, PEERTEER, TREESEERE; OFHR
LBUFMTEMAEN, OMTEME OFREH,
QT HRBE, MR,

T R A B KB K 180 A o S IR AT & A
REH, ERT LR E A, F 57 EE B8 10
5.

6 AMRBHAEAZR

S5 T A 609 % 1 4 AT R A R A e R TR LR

ERBEAABREM S ERERCENERE =AK
B, AN, AREE. SATAEZLE. SMTARE
DR, TFEEE. XTEE. TRERRRES.

AmBENAREHEMEEERAEOEREEEHE
(E#EHEMAERE . #if. ZEH. RE®. V&
B, 2YHE (STEEEMSTHREE . BET KA. B
SORETERE . BOCHETEBE. WK T M gL 8RBE T
SROUMETENE . SRAF MR, A\ — T B 4R B9 B T A A A

_4.._

DX Sy RS .
6.1 =EWEHFT EEH

SENEGFT EERXKRE VA FT EER, §K
DX HH ¥ EMR DX 4.

DXHyV EEHEERSE () LARAETAN=ZR
WELFBEF Y EE, WRBHERMME + R KMAE
B E YA AL, E o HT Y3 B A A PSR E AT ER
/N T AR B B AL A S =X F KRBT
HAKFEHFE, HIHEIR 120 RAMH 3 ZRK 3n R
(nHR—KFEEMEMFT KRB RO ETXHERMT
KR BEREEZREFT T BOL SN A4 AR LT xR
PAK, REERE=ZNENEFT EE, BRARG
%, BEEEL, WREES. RO, ROBMERI
FARRK NIRRT EERE.

DXHy EERMRSN: OLRARIE, TR FA
HEETERUMELE; ORILBRBTZERABER
DX #ARMIL T Z W44 R A KU, ERFH.
RAEFREEHL . vhal 85 0L, BEHE 4 B HLE AT TR 3K b B 2k AR
L, WATEARAKBIES L. I HHHT TIEL
BRI, BAUEARANEREHETLSETFERRL;
QMRS Kiksh, BRERHBBRL; OWARE, B
IH; OFV ER. AERAEBREMAIE;:; OFSFBE
tir; OMEAK; @VEHA, SUER, REERHE
AN QA LRI SHT EBNER Ik, HFI 8.

ZEMEREEARKBEEATLRFENA, B
HBKHFT ERAR/ERN 2550mm, K 60m,

6.2 SRATHEER

BHEERNEF AL ERFLIEATERELESE
W, WATERERATRE, B—fa LR IEERREE, TH
HBLMMAA AR ERE R EEERL, K ETR
BKEATUREME L FERTAY, BEEEH L,
THBLAEGIIES ERAEREERMER, RTFEE
HRERSEERMER L RRERK .

BB THARSREETEHMRE—RITHEERN.
BHABELHAN. BRELTEEREXBESERAL. B
BEREERIERESUR.

BATHRSN:. OFRURL, TWAE, BiRsh. Bk
KERE5HME OS5 EHAEERMAL, FEEFE.
P, BALEEE, SRS EAHRNERERE, #E
REWE; ORNSERER, RREHH; OBIEFEL,
BERIBEN, EIHES, FEIBREIIN: OBR
WES, AMUEATEERE L OBFEER, drNE
FCFCHAEAMEMCM KAME AR,

ZEMBREER T T IBHE MA.
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6.3 XKERFZFTILEER

BERAANFERBANMP IFERARFAREKRERH Y
PR, AR THHETNRERRERDRR, #5
HB2HH1.0m, FETLELEN 1.4~1.7m, FREEHN
1.4~1.7m, KX 8.0m, 7.3m. 7.4m fl 7. 4m. HEH WK
RAREHIE LY, VB RARAERZEH L&Y
L.

7 MEANXHBFEAZR

AHRETHABAARNRETEATAR. RA
R, EAR BER) MBAR 4 F. 5 R B 4R %m0
ErhHER FTAR) BIHEE—KAE. TAR. KA
RAEAR BT ¥ 780 T p P A4 B8, B2+ 1
RAKEHS, FAREHXMSERAY AT ERS 4
AREW.

HTHBR—WAEMBF LB, BAMN 20 2 60 4
RAVHIRTF R LG MR | K 4R 3h 0 5 5 200 9 B 4% 9
#ARBERTI T, BE4HEH 90 KF. FHMARME T
REFHERRERAADNEROIL TS, RAKXETR
BB RB A T3, 1987 476 H A 88 A RAE T3k &5 H )
HEHME T A9 56%, Z 2000 il EFN 78% . KX
BARBHMERD, LPRISHE, SUERARE
BIeLRBEAMNEFRERIFOSE. BELER, BA
RBEKK X A FRRE.
7.1 REEIERE

o 4 T B 2 4B/ F 2 30~ 40mm B K SR BES
AT I BT (O SRS R 4 S S S IR A B B9
SH, TEEME MR E L, LW RSB LR,
A TUHE + 0 R B4 BT . 7 T P 0 A T AR
Gazs SAUK, (RGN i A0 ) B G A U SRR . B AR
BERMERRY, BEALFETHHRARKTHY
R, BEMEAFRART KALMEFR. ZFRBEATE.
SEHL. BB REHERRAGT R BAHLS, PHEET
EHXAMAN N 40 RFEE, RERER, N EHKd@
# Hh of 4 T 9
7.2 BT

Fesls, WaSAuLRBEEREBEALN, &
ERERRITAREATLA. N MRS, ATELN
FEHADE. KR¥. BHELS5KkREEEHS, RF
R, LUR R AR 5 2 8] R BEL AT

PERRR S R RAATHEREARE. A
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Abstract; After researching into landforms and physiognomy, bedrock geology, formation age of quaternary sys-

tem and structural geology in Guangzhou area with the principal of the preferable uniformity of physical and mechani-

cal parameter of rock and soil layer, based on investigation outcome of Guangzhou metro engineering, layer statistic

has been performed to the physical and mechanical parameter of rock and soil layer in each subarea and got ideal re-

sult.

Keywords: Guangzhou metro; engineering area; Rock and Soil Layer; Physical and Mechanical; Parameter; zo-

nation
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Abstract: The parameter of the rock-soil thermal properties is the significant foundation of design of the ground-

source heat pump system. The right data decide the reliability and economy of the operation of the ground-source heat

pump. This paper mainly introduces the structure of the rock-soil thermal response test and the model of data pro-

cessing. Besides, some discussions of several issues of the test also have been made.

Keyword: ground-source heat pump system; parameter of the rock-soil thermal properties; rock-soil thermal re-

sponse test
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