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Analytical Study of HAT Joint between PHC Pile and Steel Pipe Column
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Abstract

To overcome disadvantages of usual spread foundation in large space structure, some prototypes of a joint of the PHC
pile to steel pipe column that directly connects a column to a PHC pile are analytically studied. With the consideration of
strength requirement and stress concentration of joint of the PHC pile to column, we suggest the most appropriate one.

Keywords : Spread foundation, Large space structure, PHC Pile, Steel pipe colunm
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714 DEL Precaste Concrete Pile®t PHC
(Pretesioned spun High strength Concrete) Pile
sol At
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d A FAE s A7 1000mme o7
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PHC 34 & o33t 7280 &837] YsfAe
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1 4 B ool el AFE 71A4
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<Fig. 1>°1A 71€9 PHC #43 ZA715<
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st F& Aofsr] e
2 ZE°lEV} FAgsiAH, FHodt gPHEFE
(Rib-plate)®] Z&o= AlF4H
<Fig, 2>.

PHC 3 & &85t 372 E59 7|22 &
£317] 9ElA PHC Y F35-o 28t 8
FRHoRE AT F e T E HIEE A2E

Al skt

e
(a) Detail of existing Joint
between PHC Pile and H-Column

-p (D).
"

(b) Detail of existing joint
between PHC pile and tube-column

(Fig. 1) Detail of existing joint
between PHC Pile and steel column

Bending

(Fig. 2) Moment stress at opening in PHC
pile
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el BRBANE A% BN} A AY B 5
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Steel Column

Joint
Y

o ° < « o

@ ° e o
PHC Pile
®1000

(Fig. 3) Half-sphere joint
between PHC pile and steel column
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Fd2 <Fig. 4> HERHIH.
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Aol E4A e 94 (4 149 (4 2
&3t

A Strain)#+  %1-8-¥(True
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g
of Ag3teTt,
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6true

Utrue =0 nom)
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600
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Strain(g)

(Fig. b) Material property of SCW550
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= A HsiA Ao WEe B =FA
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4.2.1 4% Ring B9/
<Fig. 6> LFehd HLS} o] HSCS 2& w7
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Uniform Load

UL

Compression

{ ¢
(Fig. 6) Arch-action of Half-sphere joint
HS.C W& Ring B2 91A& 27] 943 f+E

<Fig. 7> Y dch HS.C W+ ¥A & 370mm
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(Fig. 7) Variables of Inner Ring
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4.2.2 =X H.S.C =4

@}%}Jﬂ ﬂztl EFE gstr] Agtolth HS.C
gde] FAE WEY AEL 370mmE 1174 o]
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Act.

(a) O Rib-plate

(b) 6 Rib-plate

(c) 8 Rib-plates

(Fig. 9) Variables of Rib-plate

HAT Joint P-Type Prototype A& 913 w5

(Fig. 8) Variables thickness of H.S.C 2 <Table 1> A3t}
4.2.3 %™ Rib-plate 7i$ (Table 1) Summary of P-Type variables
Inner Ring f

A7 Ribplate 714 28 e Ane #%2 A& TH(mm) RIS OT | Model
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= = 30 #1~#10 10
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o 2% HAT Joint P-Typeq| Prototype 414 4.3 Hd oMzt
% S,

4.3.1 XN | Ring 22 £Ix| s

<Fig. 10> YEhd HAT Joint P-Typeo| 3
Ring #Ao] ®igt Z3x= HSC F7 30mm,
Rib-plate 071 & 7|22.2 3o #4315 Th.
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Yielding Load
—————— Stress
F 430 N 200 o
?‘:420 % 2000 T
g 0 = 1900 ‘i 1875ton
g 400 'y L 1800 &
E 3% - . 1700 "g?
'é 380 L 1600
1 2 3 4 5 6 7 8 9 10

Position of Internal Ring

(Fig. 10> Analytic result of
optimized reinforcement position of inner ring

4.3.2 H.S.C =& 57 Y Rib-plate 7{= =

Wi Ring ¥IA= 7S 7122, Rib-plate 7l
FE 0, 6, 8/ME WA 7| Zt2te] AS FAE
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I Ao g st sAe FPsATt
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Ak AT Hojgo] 390MPa o]t ojm H
ol W2 1875ton ©]d?l =Ee F7 28mm~30mm
of mEls AT 4 AT

Rib-plate NTE 672 3t¥e o 47 =
<Fig. 12>° YeRATE Rib-plate”7}t 07} & i<k
7 FA 2 FA T 7] e §9 At
WEe 271e #9985 At Rib-plate’} 6
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N
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<Fig. 13> Yetfilth. &4

[e] =~ L=y
AL wWel ARG 2 Aot @ew
26~30mm Edo)A 7EXE WSS el &
AR
Yielding Load
Stress
415 r 2100
& a10 % ‘ 2050 ¢
2 405 T a 2000 Z:
£ 400 b 1950‘0
T . 1900 &
£ 5 2—1875ton
RSl
= 385 P <3
380 1750
24 25 26 27|28 29 3031

Thickness of hemisphere(mm)

(Fig. 11) Analytic result of Ring #7

(no Rib-plate)

Yielding Load
Stress
400 - 2200
= 395 /)' 2150 <
s A 3
< 39 17 2100 &
£ 380 20502
\
T 375 / - 2000 8
3 f( \ &
E 370 1950 8
] \ 2
%
365 - 1900
= ; 1875ton
360 1850
J
24 25| 26 27 28 29 3031

Thickness of hemisphere(mm)

(Fig. 12> Analvytic result of Ring #7

(6 Rib—plates)

Yielding Load
""" Stress
400 2250
S 395 r 2200 ¢
| o
gw’ 390 - 2150 g
w ‘||/ 3
£ 380 e 2100 "‘1
«a N
£ 375 2050 §
3 —_~
£ 370 v 2000 §
% [ A
= 365 1950
360 1900 1875ton
24 25126 27 28 29 30131

Thickness of hemisphere(mm)

(Fig. 13> Analvtic result of Ring #7

(8 Rib-plates)
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H A FA 9 Rib-plate?] 7|4 8ol gt 3l 4]
A}E EOE JEXE UEATe R
Rib-plate®] 7Holl weh thekstA EA 3tk whet
A HA9 Prototypes EZ317] A 7IEAE
Wt RAEY Tl A HESIGL 1
AiE <Table 2> ‘/}E}‘—H ATk

233 e HEse 29 F MR

2]
Prototype- HAT—P_ng7_ TH28_R0, & o}

4

l

bl

]
Lo

o
A 78 92 (1485mm)ol B Rings AA3ka
7 28mm, Rib-plate= §l& # 7 H 2] 34

s Fd &+ UAMT<Fig 14>.

(Table 2) Comparison of weight for each

model

Model Name Weight
HAT-P Ring7_TH28 R0 328kg
HAT-P_Ring7_TH29 R0 331kg
HAT-P_Ring7_TH30_R0 340kg
HAT-P_Ring8_TH30_R0 348kg
HAT-P_Ring7_TH26_R6 343kg
HAT-P_Ring7_TH27_R6 350kg
HAT-P_Ring7_TH28_R6 358kg
HAT-P Ring7_TH29 R6 366kg
HAT-P_Ring7_TH30_R6 374kg
HAT-P_Ring7_TH26_R8 36dkg
HAT-P_Ring7_TH27_R8 371kg
HAT-P_Ring7 TH28 R8 379%eg
HAT-P Ring7_TH29 R8 387kg
HAT-P_Ring7_TH30_RS8 39%ke

¥ Index of specimens

HAT-P : Hat Joint for steel pipe column

Ring7 : Inner Ring #7 for reinforcement

TH : Thickness

R : Number of Rib-plate
bP-458X417X30X50-60 Rib-plate : 0

o &\,

s

Thickness of H.S.C : 28mm
Position of Inner Ring : 7

Wiy
\ \y 100 6mm
1L
|
0mm

(Fig. 14) Optimized prototype
of HAT Joint P-Type
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