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Estimation of Flexural Strength of Hollow Prestressed
Concrete Filled Steel Tube Piles

W 3 Paik, Kyu-Ho

Abstract

Hollow prestressed concrete-filled steel tube (HCFT) piles, which combines PHC piles inside thin-wall steel tubes,
were developed to increase the flexural strength of the pile with respect to the lateral load. Since P-M curves are needed
for evaluating the structural safety of piles when applying HCFT piles to fields, equations for plotting P-M curves of
HCFT piles in limit states were proposed. When the yield strength is applied to the steel tube and PC steel bar of
HCFT piles, the proposed equations significantly underestimated the flexural strength of HCFT piles. Unlike the flexural
strength test results, the proposed equations also provide greater flexural strengths for 12 mm thick steel pipe piles with
the same diameter than for HCFT piles. However, when the ultimate strengths are used instead of the yield strengths
for the steel tube and PC steel bar, the proposed equations provide the flexural strengths very close to the flexural
strength test results.
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Fig. 1. Structural detail of HCFT piles
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Fig. 2. Conversion of real to virtual cross section for PC steel
bars of HCFT piles

Fig. 3. Angles o and g defining the position of neutral axis
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Fig. 7. Calculation of compressive axial force and bending moment on inside composite concrete when neutral axis is on hollow part
of HCFT piles

fcy -0

_o-cp

Fig. 8. Stress distribution acting on inside composite concrete

6
P,,m =—20@lf W/ rdrdf
-4
2
1 wopr
+Ercsmwc(rccosd;cfricosd;i)f/ 7/ rdrdé}

Y
2

g S

+r,sine, (r,cosy, — coswi)] (8b)

eF r., 1 & 718FeHA Q1 WA RFE 4] (9)2} o] ¢ 9]
[e]

P, = sinl(%sind)) (%a)

]

U

0
J

o

2.4 YO FYRAH

n

bal
W

2
1o

ot

=]
H
e
i

O = G

LA T | .

4

5[ 1,
P, :2(fcygcp)l//2 /U rdrdOErZsmdjccoswL]
Ve

=(foy—0g)7e [(%—wc)— %sinzwc] (10a)

W, r.
P,y=—0a, [2/ . /0 rdrdd—+r?siny,cosy,
2

2 T
— / / rdr dﬂ]
0o Yo

o

2 ™
—Ucp [70(1/)c+3)+

¥ =—a o] Helol A=

2

L 2 Gingy, —mr? (10b)

2 c

Fel, = Fig. 3014 o 49} 50| 8)s}

3
o P, o P = ofefiet &

Pc((‘) = 2(f“/_aq)) l\/;}?/(:lrdrd9+% i'SiHQZJCCOSer

2m T
- / / rdr d@]
0 0

=(fp—

g, c

) {7’2(%_%)"'% ?|sin2y,| —wr?] (11a)

P, T.
P, =0, [2/”/0 rdrdf— ﬂsin%cosd)cq
2

&

1%
flo
H

flo

i
1o
-
=

o oH

— acprf[(1/1c+ %)f 2| sinwcl]

o

ejloll Al HOFTRHEo] giat

e

) e Py
A

(11b)



— asp) (7"8 t, d0) y=2 ( sy O'sp) 73 t,cosy

0, Tot, oSy

My =2 [ (=, =0, t,d0)y =2(f,,+
2

(12a)

oA7IA i WEY| FHE Ae SPZoRNE 2

go] Al ol nlaabol] ofgt BA7A 72

2 A (13)% o] #EAIE 4= AUtk
y =r,sinf (13)

(2) PC7HE-2] AUy

HCFTYHE 9] 2¥]Z0] PCYE T %’4 é ig. 301]*1
qod 1, 2, 49 e —s<y<p

o A G ollA] PCTHEol 3= S = Fig-
63} Zom, ojuff WAgsk= o5 9 QI FUH M4,
ot My, & thet o] A4

Nl—]

_2 fby+o—bp Ts t, de)J 2(f0J+0'14,)7 t COS'[/)

(14a)

Ohy) 11, COS1),

: (14b)
BEER LY Pc%wal 9Lt of, 2 Fig. 304
g 30 SFsHE 5= < /2 o Wil FHFAL

P 59 sfidst= —7r/ =¢=<

5 9] Wil $x|shul
£ PCZgo] Aol 9% W HEg W)
AE AR 485 71202 283H 1y, 9 My,

My = My =0 (15)

() FTF UE I 22YES Y
SHAATE O 4] HOFTWHE-S L8k Y 3hd 23

96 E=ALHESS =28 HI3BA H12s

)

~
>,
ox
>
o
h=
o
N
N
>
Hu
of
ot

2 o] upgAlstT. WA FUSE
o o] FFHE AU, % Fig. 314 4o 1]
[[H q.] zg—/ﬂ =
F e, a7, o
El

_ r,sint,)?(r,costh, —r; cosi;
3

2 )
- g(f'?/ ~0,) [ 73 cosp, — 1% cosy;

—(r,siny,)?(r cosyp, —r; cos%)} (16a)

U, T
M,y =— QUCP[/ﬁ[] (rdrd@)y—i—%(7'csin1/16)2(7'Ccos1/1C
2

—r,c081);) _A/‘uﬂ/ [(rdrdg)y
-TJ
2

— (r,siny,)?(r,cosy,

2 3 3
= 3% [ T, COSY, —1; COSY;

—r;cost;) | (16b)

HojLbA] Fig. 30 &
29} 30 FGsh= o < ¢ < 7/2 2 WYY

Ten FYFol BE FINE
L g9

o]
o 49} 50] e —n/2 < v <—a o] WSlol AT
A M, o My A (11 o] Axkwct,

(rdrdf) y—qusm 1), C08%,

= % (foy—04) 13 cos™p, (17a)

— Ucp

/ / rdrd) l U(pr(cosw (17b)

Ve 1 3.9
/ Tf (rdrd@)y—i—grcsm 1h,cos,
L 0

_<|>L
2
o
£
2
>
=
@
-
—
mE
JE
ofy
L)
Ay
=)



WEo] W 4 Gl FeFAL VS P 1w
£ ato] W 4 9l FAZAL Wk gl 22
o Hfat AFAS 0,5 FHOEH A (183 o] AUE
g 4 giek.

P:¢P( eL)+P t)+Pl) +Pb +PL<()+PL<t)) (18)

M= ¢ (M) + M)+ My + My + My + M) (19)

wheba] 4] (18)7} (19)0]] HCPTHE-S FAlsks Ajz2)
BB, O fis £,)7 AL 1 7 1) A
sl F9%0] XS Rolshe 2k, v ol w2t A
Hlofl 4] HOFT@ o] w913t 4= ol Zek&e pe} 35t
A Me AL 4 Ao

T 20474 7] &84 (KIBSE, 2015)0) 4= H]&rephg
59 A FYe W sl disf A e olA

AGAS ¢p 2 0.8 AABFAL,
o Lo tig AFAS ¢y 2 1.0 AASHAL Tk
wfebd HOFTWE-S A= 3714 84 2 733k} PC
a0l Aol Al & wEfaiA A (18)3} (1998
o83l A HCFTH o] F5t&ent Fatgfiel S A4
& ) AREE= AZAT op 2k 6yl diS 22 0.83F
1.05 A-g3t3iet.

W, B e BE E

Ky

HCFTES9] 484 3 Uiy 4 239E

Ll

Table 1. Strengths and dimensions used in calculation of P-M curve
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