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Abstract As the national industry is developing gradually due to the expansion of the economic scale, the
construction of large and super high-rise structures for building social infrastructure has been increasing, and studies
have been conducted actively to transmit the large loads at the upper portion to the lower bedrock. In this study,
the PHC was extended to an ultra-high strength PHC, which increased the concrete compressive strength of the PHC
from the conventional 80 MPa to 110 MPa, and the PHC, which extended the tip of the pile. After construction with
the driving method and injected pile method, the tendency of the bearing capacity was tested through a load test.
Measurements of the bearing capacity of the extended PHC using the pile driving method revealed the main surface
friction force to be smaller than that of the general PHC, and the stet-up effect was also insignificant. On the other
hand, the effect of the friction force on the ground surface when the injected pile method was applied is expected
to increase the bearing capacity when the gap between the main surface and the ground is wide and the cement paste
is filled tightly. In addition, the ultrahigh strength PHC showed higher bearing capacity than the conventional PHC,
and the permissible pile stress was less than 60%. Therefore, it is possible to reduce the number of piles and reduce
the construction cost and effect of shortening the length of the pile by designing the tip of the pile on the ground
with the intensity of soft rock as a method for utilizing the increased strength of the ultra-high strength PHC.
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Table 1. Types and amounts of pile load tests

T Pile Driving Method Injected Pile Method
P " 30MPa 110MPa 80MPa 110MPa
E : 1 time
04550 ) R : 2 time }
ospo | Bl time ; E:3time | E: 2 time
R : 2 time
5055 - - E:2time | E: 3 time
E:1time | E: 1 time
600 R :2time | R: 2 time )

* E : EO.LD , R : Restrike
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Table 2. Test pile types by construction method

No. Construction Comparison gro
) Method parison group

Purpose of
experiment
Comparison of
bearing capacity
when the end area
is the same

1 | Pile Driving UP4550 vs HD500

Method

UD600 vs HD600
Ud500 vs HPS00

Comparison of
bearing capacity by
difference of

Injected Pile
Method

2
3
4 Ud5055 vs HP5055 concrete strength

* Ultra high strength(110MPa) = U
High strength(80MPa) = H

Table 3. Site investigation results

BH-1 BH-2
No. Depth
(m) N value |Depth (m)| N value
Silty sand | 0.0~2.0 4/30 0.0~2.0 4/30
Silt 20~12.5 | (2~4)30 | 2.0~12.0 | (2~4)30
Clay 12.5~23.2 | (6~20)30 | 12.0~23.5 | (4~22)30
Silt 23.2~26.0 | (25~26)/30 | 23.5~26.0 | (25~27)/30
. 29/30~ 28/30~
Silty sand | 26.0~40.3 sole | 260405 So18
Wea::iel“"g 403~43.5 | 50/(15~14) | 40.5~415 | 50115
Wearhered |13 5 510 | s0/10~5) | 41.5-468 | 50/15~7)
rock
Bed rock - - 46.8~48.0 -
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EFA] Skin-cut # WlwQl Ao FHEh 2%
Aed PHCESS AubA#19(2,849 kN)&= Rt
PHC#%(3,200 kN)ET+ A A A=A e S
Hlas] B AuPHCHE(D500)HE2] 4% IE 8.0
m HJA] FEFAIZEE 1180] Aod v, ZuP:

S

PHCHE(D4550)2] 745 8%o] ~QF o] AlF &



A7 & el =2 A A204d A3E, 2019

ok 20% U Hojuk Aoz Ay, 3-8IESHE o Table 5. Allowable bearing capacity by dynamic tests
f7F ol glot AAE FnZHel i FsAw A (12600 vs HE6001
w0 Atie] 4R BEe Feke A8A AAH R | T | Tew e R (0D
m
- types | method | date End - Yield | Allowable
Zel $9% 4 4 9ee % 4 An fcton
EO.LD | Dday | 5188 | 501 | 5689 | 27275
. . . 1
Table 4. Allowable bearing capacity by dynamic tests U p::ty 3,525 | 1,584 | 5109 | 2,043
[U®4550 vs HOS00] oe00 | Restike -
- - Y1374 | 1692 | 5416 | 2,166
Pile Test Test Bearing capacity (kN) past
i i i 1 1,692 2,752
types | method date End ‘Sk1'n Yield | Allowable Bearing capacity | 5,188 69 6,880 .75
friction E.O.ID | D-day | 3,700 488 4,188 1,675
EO.ID | D-d 2,628 | 104 [2731] 1,092
1 d:y " ! f:ty 2940 | 1394 | 4334 | 1,733
U asty 2,848 380 3,228 1,291 600 Restrike Spd
4550 Restrike 5pd a:ty 2,850 1,457 | 4,307 1,722
A | 2,840 | 486 [ 3335 | 1334 , pas
past Bearing capacity | 3,700 | 1,457 | 5,157 2,062
Bearing capacity | 2,849 486 3,335 1,334
E.O.ILD | D-day | 3,200 | 556 | 3,756 1,502 g 3,300
1 day < 2,752
2,104 1,256 | 3,360 1,344 £ 2,800
H | Restrike 222 - 2275 | 2,043 2166_—"
500 )
Sday | h200| 1385 [ 3548 1419 o — |
past £ 1,800
- - g~ 2,062
Bearing capacity | 3,200 1,385 | 4,585 1,834 ; L2300 = | 1733 1722
21, —
<
Z 2,000 O E 400
> 1,800 . < EOLD 1 Day 5 Day Bearing
5 / capacity
L 1,502 1,419 -

apact

2 1,600
] 1,344 /
= 1,400 .
g I
=
1,334 | -
’E 1,200 1,291 1,334
g 1000 409
g '
S 800
< E.O.LD 1 Day 5 Day Bearing
capacity
| —U®4s50 —H®500

Fig. 3. Graph of bearing capacity change by time
[Ud4550 vs HD500]
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Y Axng A9A] e 7hsd Ao R e 3} AHPHCEE(G5055 : 23S A|Fste] Muhebat
Qo] Ang st B wf 2nZEPHCES] X PHCE%S XH Awe] Apolo] wE A|AE FFE A
A9 9 el AlFATNA UNIPHCE S vls] 4 EdRgth 2r|SAsAIgeR AXAES F45e
3 4¢ o & FekEr w, A3 Table 79418 2ol Al wixd 22 914
(5%), 22 AJAolZ Al AR gepgEe] 7t

2.2 uH°'4;—tg§ Est X|X|21 =™ Zn} 7Fwe] FgAo oF 80% 1 AdEY PHCE

S mEste] Aol P558  H(D5055) : 50.8 MPa, UWPHCEEH(DS5055) : 38.8
3} d608 27}%]; ALg-51e Z_II_%EPHC“““(QSOO 2 MPa¥wje] SEHAGAAZ L 3,597 kN, 2,753 kNO.=
A

4% oouolo AR, SAIAY
Aetglom, A3k Table 60149k o] z17wpHC — AAE

HE(500) T UWMPHCZE(D500)9] delgHo] 40  FAEIF S 2= PHCESS AHA] & o =2 A
MPa% W% 7hed Aaxxee dvuy Rae Ao

FAEH A 2e] 3,419 kN, 3,070 kN2 7] Z74o]

H ubA Jzeo] kAR X He 1,775 kN, 1,900 kN Table 7. Allowable bearing capacity by dynamic tests
o= Ui =70 =9}, [Ud5055 vs HD5055]

As
A8 % 4 9101 3

Allow Bearing capacity (kN)
—‘—IZ_, 3’\:]: A4z 1017]' 71—1:]'0]'1:‘13]—1: Eﬂ- ‘/] ‘l’] ](:tt'l_ UEL%? Pile Loca Driving able Skin
ohogEusel AR 6 mel meb AR Aolh upe | don | 10 i vigg | Ao
50%0173 LA WA ek AR o] kA7 (MPa) "
E—jnc_)_ ,52 2 KNOZ 7]'7<']EE xzéﬂ?i‘jr ]l:: ?E].g;; U North 50.8 3,597 | 224 | 3,821 | 1,528
= 5055 South 38.5 66.0 1,920 | 137 | 2,057 | 822
o] Zren} Qe wE Aol Brks AlEAe] Ak Center | 35.0 2397 | 93 | 2491 | 996
O] %%16}7(] ?%._—]—,_ _L:]T&O] \é.é&iq %ﬁ]_o]- Al 7]_ Z_l;ﬂ H North 38.8 48.0 2,753 | 128 | 2,880 | 1,152
D5055| South 48.1 ) 1,973 | 111 | 2,084 | 833

FAEN7] e Aoz A

) ) ) SHE} THOIM EAM
Table 6. Allowable bearing capacity by dynamic tests 2.3 e 2Hed 24
[UD500 vs HDS500] FelF S Agsto] AT 2P AGEEPHC
Allow Bearing capacity (kN) TE(D4550) 2] gHel AU S EA4517] Y& vl Al
. Driving | able . -
Pile Location | stress | driving S,kn,l . Allowa TOE UNPHC LE"T((DSOO)O“ Flg 59‘} QO] Bl
types MP " End |frictio| Yield bl - g ol Lhs
(MPa) (SI\;;SS) n e el M EA 9 HHEAE FA5ta, 5 Yela R
a -
U [ Noh | 412 | -~ "T3419] 132 [3.551] 1420 13 ton¢] I E E}ASE Slge] mpe} dAshe dE &
®500 [ South 36.2 ) 1,775 | 128 | 1,903 | 761 Aafo] wiso] 2pgel= oo W BAsigr)
b | North 38.4 3,070 | 102 | 3,172 | 1,268 e . e -
0500 _Souh | 428 | 430 1900 ] 238 [2,138 | 855 Za73% AESIPHCE S(04550) ] -4 A1 50
Center | 413 2,522 | 202 | 2,724 | 1,089 B 30 m7HAE 83l 2jol= A YERFR] 29k
o, 30 molF e} 3157} S8 Aoh AFAke] A
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Fig. 5. Ud4550 pile construction foreground
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