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Analysis on Mechanical Behavior of Novel Connection
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Abstract; A new connection was developed to improve the mechanical performance of the
connection between prestressed high-strength concrete pipe pile and cap. On the basis of the
existing PHC pipe pile and PRC pipe pile connections,a conical gap is reserved at the intersection
of pile-end and cap by adding a steel sleeve,so as to avoid the cap damage caused by the pile-end
rotating and squeezing cap. Based on the results of two prestressed high-strength concrete pile-cap
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connections, finite element models were used to analyze the mechanical properties of these two

types of connections under monotonic loading with ABAQUS. When the conical gap is reserved,

the bearing capacity of the pile-cap connection does not decrease significantly. The compressive

stress of pile-end decreases,and the compressive stress of concrete surrounding pile-end is greatly

reduced. The stress state of pile-end anchorage bar, pile-body prestressed bar and ordinary bar has

no obvious change compared with that without reserved conical gap. The force transfer mechanism

of the connection has no obvious change. The results illustrated that the conical gap is reserved at

the intersection of pile-end and cap,which can effectively reduce the squeezing effect of pile-end

rotation on cap and avoid the damage of cap when pile-end rotation.

Key words : prestressed high strength concrete pile ; connection ;ordinary steel bar;conical gap

PR F7 TR 5 £ A HE (PHC 4k ) S 7E T
J i L Y el e R R TR B TR R
HAT PR AR ) e e B R 5 50 8 g it T
LR i R A B VSR X
T b J5T S A RIS TR TE T 253 N g ) i 4
D, TE S b DX At T AR v i Y e
Z, Herp b [ AR R A A AR RO R 2 12
TEA, FEHRLAE T, ARG 2[R i 7R HH 1% i)
Ay BRI Py 280, 25 A B9 7P AR 38T A
ASIERE SR A2 Hh A R R L AR
HAJE R 2 kWK, kR FH M AR
M50 PHC 9 E 7K 3 322 HE AL oy 3437 52
TS AR 5 B B K0
AL ATy 2

N T R LR HPAES R B Y AR B
IR, AR 2222 3 X L BEAT T WF 98, P. H. Joen
SELOIIEAE T BB VY 22 B AR E BT R A
HOK 6 & W AR E S E M
K. A. Harries %57 BfF5% 1 J5 B BN ) 1R 5+
BELS 7R B BT B A 41T RO 2 TP RE
Y. Xiao'* B 7Y T AL 5 B Sk B M SRR £
P2 I PERE . BRIETEIR 0 BT
THES RGBT R PR TR, AT 5T
R, AR IR, O B B A
P K6 0BT 8 T R AR A R B
SRR T R SR A R S R
RISk A A K &5 100 mm, AE PN 1 A543 i
PNIFCE IR BE - HLAS FE B 15 45177 . 2007 4,
76 5 RS R R R £ R 2

W45 A, il T 0 A P JC R 235 14 6 R A 7 ,
AR A Al A, B AT R W, M N T
0.05rad A, 45 #1 f8 O UF 90 2 R 3 7,
J. B. S. Park 2" 5@ ik i S0 W5 T AP PHC
NS R G E BT A2 T bERE IR A
BYBC A AT TARAE . T W. Bang 251" A i
BRASEILS ) PHC 48 HE 57K & i 46717 Ak 1T
(R 52 fr 28 06 2 I, SELUS T LA il 3 A iy

PR IR L ARE REVE AR . (0 SR 25
X F, IR A O AR B R SR T
A A for a6, %88 Tl 7 W o e
iR M A K B B AT S PR e R
s, TR BF 98 T PHC M5 7K
BT A E R AE T 032 1R
SRR AE T S N TR 0 5 A PHC 45 i
TRAEAT Tonak, I HAE A R AE T
Z YRR T THFIT,

A M 45 B2 B, 19 S bk i i sh s
Ty A AR RETE BB H R &5 2 BR
TS B Bl | HYARIREE f BRI R G 5
A A R T & A R, DAL Ik 2o e 38 £ 15
SNESG R, R 5 AR 2 K AR A5
Je R EE AR AR ) 2 AR S —Fh T
IO 77 R iR VR R A M 5 R £ B A T
LTSN ) e s TR A b R A
T 5, SR ABAQUS HX 412 H 1145 2
TS SRR IEAT AT, BIFSE R IR
TS 5 nT LB G i i 50 v BUR 65 B 8F
FEREIR , AT LA & 59 a5 A AT ik



5 4

Lh A B BN R BRE LA A S R R R R 1Y K2 I PR RE S BT 855

1 AERIIGE

1.1 RIeHiR

SEH e SCHR [ 16 ] H A AN 2 RUTS AR
CT-7 1 CT-10 #4714 FRus#r, a4 CT-7
1 CT-10 # 4L XM R, FEME I R4 T 6 i
E#24 18 mm B9 HRB335 4 [ 4K 77 , 4 151 4K
MR} A R 105°, K B2 700 mm, 5 A

T ]
g R

T
T
==||

q]

PHCE

<

1695

2770

|
=

|

|

tooy

|

|

|

|

|

—— —— — 4 — — — T 1
I

018@150
1\

\

%
B4

18@150
o18@150f’ 1

(o) RECAT R B B

850

»_

s
w —
§%>
o>

E1

g7 1E
[

SO 1, Hodp CT-7 SN 7 o IR e+
EHE(PHC & HE) , CT-10 LA AR TN 11/
(TR F1IREE 45 ME (PRC 45 HE) . B HERY
#4500 mm , BEJEA 100 mm, K& 2 m; 5HE
HEENREEK x % x m o~ 1 800 mm x
1 100 mm x 850 mm, #¥ B fix A 7K £ 100 mm;
A L TZEE T BN 150 mm, H 7%
18 mmf¥) HRB335 i,

SRR Tz 7 55

406

100 l 300 I 100
500

(b)PHOE AR TE

i vwayit
TN

Ly i

406

. 100 I 300 I 100
500

(c)PRCEMARTH

TRBH

Fig.1 Details of specimen

1.2 EREST

Wit A R ICH M ABAQUS # sy it N
R XHER AR R A9 PHC B4 5K & s 3
AT A BRICA T . XA R U P A 7
(W 2), H i E =0.1E,, #PERiE E, il
TAAEE v, 2394 2.0 x 10° MPa 1 0.3, iR
#E+ R H ABAQUS A4 [ 7 1 58 14 452 1
AR N - I 78 O Z2 R FH ach BEL VR 42 1S 1) P B
ARG R 2 R A A R A B 2 SR
FH. 1R%E+ R C3D8R SEAKHTT 4N 5 R
FH T3D2 MR 55T, SCHR[9 ] ik B i ot 3
B, AW N 3 T TR B 5 A PN B A R
TR BURG 5 W AS BR IR, 7R A PR OT
R B T 2 22 ] ARG 45 R0 A S

o

Wil

0 . A
RE7E

B2 AT -1 AR S AR I £k
Fig. 2 Bilinear stress-strain relation
model for steel rebar
RHI“ Tie” BRI HRIE R o A8 AT I vk A B AR
§ili 55 7 2 Z AR Hard ™ 2 i s 35 M o B 55



856 WHERKESMARBFR)

%39 %

P S B -5 7K 5 2 6] 35 2R ] Hard 7 4% fiph
HT T AR il B R B 2 (R R A4
fl VT, P Z R T Tie” 490, N 1
PAESL N2 o0, FEE TR Pt sy 1 m Ak
H Je HoR fl C3D8R SR T, 5t & 2
)R < Tie” 290, A B TUNE 3 555 | % 3 4
A LA RS A5, 7R 15 A9 J9 LB I A A 4 PR A
Bt AN IR AT 5 TR £ 2 1A YRG5
gz

T REBON MERA A X B AT, A
BROTAR 2 v f) i 4 1 5 a8 A% 1 A 4 —
B RGIRAR A E (W 3) i BRI
X PN e 5 T B A AR I TN A, SRS
FEATE TGS 8 1 4y 28, o St I K-S

400

-40 -20 0 20 40

(8)CT-7

B3 A FRTTHR R R4 & o)
Fig. 3 Finite element model and meshing
1.3 #wUERSIXEERXTLE
WA CT-7 FI CT-10 By fr 207 B
(P-u,,) MK 4 iR,
400
300

200
100

~100}
—200}
—300F <

40 -20 0 20 40

(b)CT-10

B4 frk-hiks iz

Fig.4 Curves of load-displacement

A 4 AT %0, 5 CT-7 1E [ in 4% iz bR
op A5 (B R T B 1] o 88 1) A BIR iy 28 3k
(B, 19 55 CT-10 J2 1] Jin 48 1 b FR Ao 28838 568
R IE 1) I ) i PR ey 836 {5 19 A CT-7
H1 CT-10 £ BR IC AR IE S 1] i 28 B %) i IR
MR MR /N—3, A FROCEHUFN 575 2 (1Y)
PEdmaS 4 WL3R 1, HERATH, 99 8 CT-7 F
CT-10 35078 1E 1) FUR 1) Ak it 25 4 Ao A5 400
SR SIS A=K, TR TR

5 TR ) JC R DR — B R AR T &
P CT-7 BYIE [T CT-10 Y 52 1] 1Y 52 bl g
BT, B AS N2 T 17 149 far 2% R0 N1
JEZRRER, A BR TR R )
B AR AR AR, BT LA BROCAUE
[ N s AR PR A 28— 3, 2 ad X E AT,
R CT-7 H1 CT-10 A7 PR IT 43 #1 F i 56 25 S A
TR WG 30T A FROTERE LT AT

R BLR SR AR L

Table 1 Finite element analysis and test results
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CT-7 529 -364 370 -370 0.70 1.01

CT-10 393 -549 476 -476 1.21 0.87
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