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Formation and development of composite foundation theory and
technology application system
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Abstract: This paper briefly describes the formation and development of composite foundation theory and technology
application system. Firstly, the development background of composite foundation technology and the formative
process of composite foundation technology theory framework in China are briefly introduced. Then this paper
introduces the load transfer mechanism and displacement field characteristics of composite foundation, and it is
pointed out that the composite foundation load transfer mechanism and displacement field characteristics are the
theoretical basis for composite foundation design and optimization. The foundation stiffness has an effect on the
working properties of composite foundation. In the design of pile composite foundation under flexible foundation, the
design calculation method and parameters cannot be simply copied from those of pile composite foundation design
under rigid foundation. The formative process of composite foundation technology application system is simply
introduced. The contribution of the development of composite foundation theory and technology to foundation
engineering is discussed. Finally, the development of composite foundation theory and technology is prospected.

Key words: composite foundation; load transfer mechanism; displacement field; foundation stiffness

0 5 = TE 92 R [E N 4h 2 B T R

20 2l 60 AEAX, EHAME N KR AN
[ AR O E At . R L, FRE 5]
B 2 P B BT ROR, R 5] 3T
BEMIERINES . R E G A AT DU R 1
SRR AR M AR R EIE RE, B RITFME
GEHERE F . FREHbIIL R, TR R,
TR, R RETPEEK, RS
G, IXGH A HBEREOR N AR R SR A T R 4F
AIHLIE .

HHENEAR BT TE o BEE TR IR HE A o R W
FAFAE LB P A HE BT, AT AR EERLK
Je LR S HFEROR BT T . WA ALK Y LAk
PR R BN B AR & RS
B JEE AR R K e LRSS A R BETTR
s TBCARDRIAE (0 A 0 3 g A - g
BR 77, TRG S5A4 R Y A& 38 0 SR R T R £
R EE Ly R S BEL g o I AE AT 800 T RO

Wi HER: 2019 - 06 - 10



8 o A

Ak E

WA B A BRI Z . H A B S
THREEEM RN E AL . N T IRERER S, Rk
AR SRR TR PAERIN . ANTE R
2B 1 5 AT AR 149 I K/ IN K AT P i 4% 38 PR
BRI, T2 ORGSR 4% W FE K /N4y
RIFNENERRIEAE PR, 2t 7R E G
FERINIVERE & B S, XA RS
RENFE—LI% . N T IREIERRZ PR, K
J& 7 2R HA PR . B I L AR
TAEE WA Z A, ST K A g i
HA ML INES . K B 1) 3 5 A 5 7T ) 4 i A
HENH, R EE G AR A
BEMBERRIKIE, EEHEMSHAEARK
@i,
HEMBEHARERESREN. KREHRK
E TARER BN E I 7 SR ASFF . 1990 4F7E L
AR, o E R IR B e
W EF T EIF T IREE IR UE S By L)
2RSS, & BRI, BEE T A B ARE
BREMNHBE, A /et 785 ATE
REMRE. BEAEEAEMEL T PIM (B8
ML) VIR R0 gs T N S G b E R A
SRR T T TR, B T T R A
MESHIR A E X 22, BT R A K
WAV B A, Mg TR At
HUBHESE , 1996 4 rp E AR TR 4+ )28 K Ik
fill TAR 2= 2 ML MO 2R A AR B EHF N AE
WL R2EB T T B A MR H S AN S22 RS
2, BERSL WMEALR, HLEPRT RS IR
B, R T 2 A I A S A ST K — 2D
Pem. (EatAit 5srk) B amendg 7 e
A i S 5Ot R E K g . 2002 4F 2007
TEFN 2018 FFEEH A TECHE A MRS K TR
Y B—. = ZhOSRxfE (A ) Wi
P R A LA HESE TR RN, RAe
HHA2H T 2 A B A TR AR E R
Ji& . 2003 RN RASIE A 8E , R T (B
AR THe R ) 1. 2008 2L #H T
PIWTLE TREE WA (E AR AR
(DB33/1051-2008) [0V A sijifi. 2010 - HHEH
F g i N R EAT AR E (NI- e 2 A
ML AR ALY (JGI/T210-2010) 1% A Sz i
2012 S E 51 T A N RS [E [E 5K b5 #E
(EAHIEHARMIE) (GB/T50783-2012) 4%

AT . PR G IR Ty — b A e
R, ERRE OISR SRR N AR R

HATAERE M E SR 2. W
Z Rt TR R 5 R A B ik . K
TS AHEE FRNIMEHE AR HEmE
AL, KIEME G, BEME GBI
TS, REHESARESREEN (WiEE
B EERAR. BRI, Y. Hlig. RN
TARTRERRPRE CTENA, AT REH
AR G2 B G S

1 TR BB IR
T RAE T B A R ) oy B A AL BE 5 4 0
PRRIREIE AR G o 52 b R v 7 9 iR A 7T 23 R
K UM EEATRS SRR . RS SSAORE S 3
NRVERMEAMNITERE . N T e e E T A T %
KM E G I BRI, RETRES
AL R R . A R AT AL B BRI 7 7%
Wi m R G M R BT LA R B AR AR
BRCARE AR AL 1T 34 R B A4 e A SOk AR
T, EERE ] L5 (s £ i 4R p Ak -1l
A2 E AT IR . BUAR R R AR BRE D T
BT AR MR BE T, PR ARSI —
ficis AT R AROR:
Ppt =0 K )

rutNp
Kb o, — MM BESZ AL A ) B PR S A
K, —HEAAR R 80 £ 5 ) R4

ORI EE AR PUBT SR FEALAIR, AR 2
O NABER B =, R AT R 0 [E Hh 3,
MR B i R A KT A=K (LD AT %,
BB ) A B ) A2 i AR K 8 i
KHJe WABIAEEE, BUAM B E — 2 /1
FCEERIAT,  AELHG AR A LR AR 0 k)
TR M .

FESSAPRIEAE T B TR, A BE BE T K
FEARSERE AR 2 TR A7 LA XS % ) 55 i
ARSI RLAS o S R A TR ) A2 18] AN A7 AR AL
M B RS, A ASRE = £ EERH /), 5%
U BE BH 45 1% o Ak i FE 7 7R R 4 DU AR
SEE I ) N A BB RL RS R, A5 T S S P
ETE. Hig b, HENIEEEREIER T,
R AR T = AR A% &, B s HO A2 4% 6, 1
TS, R PR NI A AT B T b e s
BETE.

2019 4



5 130 SEER. AR IR AR B R O K R

{EAE BARNIVERE R AL, I I T REHE
AR AT A A . TRE SN BRI B, A0 EE BE
IR S S FELA AN (R0 A 0, A EE FEL
(A BT WE s BE 7D (A% SR AR EERH /g
MR AR T N R EERL A BRI -]
FEAETENE, FEfr B A AR R I 48, A o
Brkg &, N THETTGm AL & o A A AR NI 42
N FERTEAERTR, BRI B IR I e 5 A T
S A B, A e ARG T A A e 7 A A
XA HLIC = AE AR A AL (I aHS T S i B
NEETFE . FMEEAAXTRIE RN, FER IR AT E AR
RN A AR A R 4 R 58 T Ak T £
¥, MIZK LU RIS AR E] TR A2 A% K&
PERB I, WA R LA B ARG AR R A 3R AT
DUHR XA (R AR B A DR AR A O
LR R TR, BERA B IA =1
Ko

B a4t A SR B 0 T 7T T A S A PR
REAIMIR AR EHMFFHFRRET, BEE
PER IR0, AE RO FRAR BRI IR DY, &
RIEINMEEE N, e T2 —8UE, Wk 1 pr
o WAL U SRR R M | I, ARERHE
IRERS, A RS R AR BRI IAR /N, B 1 FTAR
DN o A AR T T PR A /N R A P AR S ik
P

lo i
1 HKEWRRAHNXZREE
Figure 1 Schematic graph of relationship between pile
length and ultimate bearing capacity

U] 252 - 3t A 3 b R A R i A £ 3R
AR TR NIRRT TH T R, TE TR 1
AR TRE R AR AR . K B A I XA
N—EE Tk, RATFIA R WarfE
FH TR A2 65 1 56 fm ] X Y B A D, 24 b S o ]
X NHEE 4.0m, R 9.0m, A& N 2 MPa,
B X 2 SN 60 MPa, 78 i/ FH T ¥ i s
FRIE A I A R B 2 (@) F1 (b
Fioms e VERISECN 1RN, B AT A BIAMK RN
900 N, 700 N, 500 N, 300 N, 100 N. Hi & a4,
5L, B A N XA TR,
T L= S AR, B0 7 5 e e B R

ELi b El 2 () F1 (b) AT%, S5
B (ERRREEAD AL, AR A R AR 1)
AFAEAL VR 2 B L rp BN 980N, T IR 2 1
B BEIIR JTBEOR, BRI g5 e IR FE IR
XNt e T 2 AR AL RS IR
RN BRI LA A BT T — R SR FH R R A A
SR FH 40 1 A 52 G b 5 V9 AR T ) 3 L PR A
Lo AL T I TR A, 8 4Bt i o
BUPR, AP, KEZ @k, Hmbs &b
20m, HLZEH B TFomunT:

L)z A mQas, Alhit, IKHE~THH
o, " IR, & Fes Mn i, THUREHN
1.87~2.27m, JZ)£791.00~1.20 m.

I3)Z: AR mQas, IHAVRITURT RS 1=,
HIKE, WA JEEIR, EIEEEYEE, TR
FREIN 0.77~1.27m, EEN 1.4~2.0m.

i 2 BREACKR mQa, AR, K, i
W, R, R eSS, LRARS, KEs,
T AR bR 5 N-053~-1.05 m, ZEE AN 12.62~
15.2 m.

I JZ: WA mQa, WAL, IF
K, s Rt ESE, LAk, R,
TR AR A% 8 N-13.62~-1583 m, ZFE N 121~
25m,

% L2 R AR IR 1 TR

PR BB R ITSHON: KEBAE
15%, FFEAEE A4S 500 mm, HEK 15.0m, E&H
FEWEN 18.0%, HEAAREEA 120 MPa.



10 oo 4 H 2019 4
-8.0-6.0-4.0-2.00.0 2.04.0 6.0 8.0 -8.0-6.0-4.0-2.00.0 2.04.0 6.0 8.0
SN0 — y — T 1-0.0 0.0 T y ™1-0.0
-2.0F 1-2.0 2.0k 1-2.0
-4.0p -1-4.0 -4.0p -1-4.0
-6.0p 1-6.0 -6.0F 1-6.0
-8.0p 180 -80F 1-8.0
-10.0 1-10.0 -10.0Ff 1-10.0
-12.0pF 1-12.0 -12.0} 1-12.0
-14.0p 1-14.0 -14.0F -1-14.0
-16.0 4-16.0 -16.0p 1-16.0
-18.0 + + L . . -18.0 -18.0 + + . 4 -18.0
-8.0-6.0-4.0-2.0 0.0 2.0 4.0 6.0 8.0 -8.0-6.0-4.0-2.0 0.0 2.0 4.0 6.0 8.0
(a) PHRME (b) E&ME
B2 E&tEFRRNE
Figure 2 Stress bubble in composite foundation
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Table 1 Physical and mechanical properties of each soil layer
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Figure 3 Comparison chart of reinforcement effect
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Table 2 Load test results of composite foundation under rigid foundation

ST ERIKN 1.60 3.20 4.80 6.40 6.60
A 7K 52 PR A /KN 1.08 2.32 3.53 3.95 3.42
AR Z (AT ARUKN 0.52 0.88 1.28 2.45 3.18
Bk Sk iR imm 0.72 1.25 1.95 5.89 >10.00
MEJE TR /mm 0.02 0.04 0.15 0.28 >5.00

3 FMEMTEAESMANLER

Table 3 Load test results of composite foundation under flexible foundation
SN 1.60 2.30 3.00 3.65 4.25 4.80
WE 7K 5Z 1R i 21 /KN 0.36 0.47 0.57 0.62 0.69 0.78
K2 T /KN 1.24 1.83 2.43 3.03 3.56 4.02
PESL IR /mm 0.48 0.79 1.26 1.66 2.34 3.56
43 #%/mm 1.38 2.00 2.94 3.92 5.82 >10.00
HER YT R /mm 0.30 0.47 0.61 0.74 1.06 1.72
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Figure 7 Load-settlement curve of composite foundation
load test under rigid foundation
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Figure 8 Load-settlement curve of composite foundation
load test under flexible foundation
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Figure 10 Relationship between pile-soil stress ratio and
load level of composite foundation under
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Figure 11 Composite foundation classification
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Figure 13 Pile foundation
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