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Field Driveability Test of Wide Hat-type Sheet Pile
using Vibro-Hammer
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Abstract A new steel sheet pile of wide hat-type was developed. Advantage of using wide type of sheet pile
is reducing steel weight and consequently cutting down construction cost. Field driveability tests were conducted
in order to verifying vibro-driveability of wide hat-type sheet pile, As a result of the tests, penetration rates of
newly developed sheet piles were less than those of U-type sheet piles. Axial stresses developed in sheet pile
during driving were far less than yield stress of sheet pile. Futhermore, initial penetration rates of sheet piles
were much larger than those obtained from WEAP program.

Key Word : wide hat-type of steel sheet pile, vibro-driveability, field driveability test, WEAP

1, M2 APAY B AT ARIE T Aol AR U

ul7} gle L}(Vlkmg, 2002)(1], 2] Aol A2
£ Aolth. WSROI WES 29 B

WS = h%ﬁﬂﬂia o}g3te] HLE, AdeE

82 e g

A2 A% BAY ABYFoR A AR A

2] oBlE|T glon, zaw Rk 2Ae AAE 5y, 2

M2 7Y g 58 23E o4 Ape) A & Aol AFshHe Relth

B ARE S o= 71%1 FaBES) AMgo) o] B2 ool AYAZE FE Had 7 TE ]
2400 Slck olsiat BAE SN s whws  REBUME ARARE Ba) Tersion 1 2o 5]
9 FE3E Bl Y2 Felo] 7L Helste] tt o]E 3 800X 150 X 8mm % 900 X200 X 9mm Hat
7t AAYE 92 Yot gk ojn] 7 5 AT B FUUEH A4 ApEHoR gol ABHT Y

e Sl dutdoz go] ARG HT Y= ZdT 400X150X 13mm U ZHdaso] Fetaglde dgAl

EHr} £0] 200mm 7o) £ 807x352x8mm AYE A} WS T vlwalia} shgick Edh, FElEIA Alde

B3lxlof AMgET gk 2 smith2)7F EEE T52 5hEo| 234 H(Wave Equation

oA o] e XNEFrebAE Abgle 2748t g Analysis of Pile Driving, WEAP)2 |83t WEAP =&

Agk GUE] AF-PEA|Fo] mE THBE B AN IUS Te) N AT-PER
A4 % AAYG dSsT ol FHAH At vlw

'Yt e E274-gela ateleh e S R A-SHE S5 WEAPSIHZ
dBgste =gtk e} wlas) okt

"ZAAAL: 0}4E(shlee02@sunmoon.ac kr)

103



41 &e3 =8 A AsE AlLE, 2007

-

2, HE UM

21 Mg Il

AANZL AB3F 31H 2zh @A A= AzHE
800x150x8mm % 900x200x9mm 5 7}2] Y& Haty 7}
GUEREIE f,=450MPa)q] digt FepEAA A
He AN B3 @Al 72 qEFA 7
G52l 400x150x13mm A% 37 FetAFE o 3
SAAE AIAES vlwsltgich Alge) AMgE T
42 39 13} At B3 A Q) AMS-H Hlo|H 2
£ W @) @Wol AMEE EP-120 MR Age B
13} e},

f 253 X
o oo
e B
T ;
i jae] "
1

(a) 800x150x8mm

(c) 400x150x13mm
a3 1. Ag) ARSE AdEE gy

1. A4
Vibrator Model EP-120
ZHkW) 90
HA o E (kgem) 412
AS4(Hz) 1833
7] A E(ton) 55.8
EAZHe) 7300

2.2 AEE4 2 ASHY
BYAFE & 29} Zol & 1180] ZA 8t B 2

AZ71E olgstel sslgonl, 15 AS/1E 4AT
A3 47k Aol 1Y 294 Zol FU9IA, ¥
Y84, A=A S A28 gAY, H5 9
A& 27 334 2ok APS B A5 Yol FUDE
o BYSE, ZFUUF PASE 39, M4E T2 2
Hohsick

B 2, Y4 wE

Az AEYE | Aol | &4 | A
°= HHmm) | (m) | AF A% [ A8

06.06.26 | 900x200x9 | 18.0 9= ujdx]
06.0626 | 800x150x8 | 120 | = X
06.06.27 | 400x150x13 | 15.0 o a3
06.0627 | 900x200x9 | 10.0 o= " Adz]
06.0627 | 900x200x9 | 10.0 a2 Hl 43
06.06.27 900x200x9 | 10.0 44 AX
06.0627 | 800x150x8 | 120 | = ]3]
06.0628 | 800x150x8 | 12.0 GE v
06.06.28 800x150x8 | 12.0 il Az
06.06.28 | 400x150x13 | 15.0 s uj 43|
06.06.28 | 900x200x9 | 10.0 o= A

() E4AA

(b) ¥3

© 7HEA
a7 2. Agel AHRE A27]



sloln 2 E ol §8 BB

Hat® 7HdaE5e] a4 WAAE

tm
-—* 0| ACC?2 ——I— —
m 0.5m w0 [ & ACC2
o |« S48 - o | & SG6
im
2m o |« SG5
0 |« SGS5 2m
2m o |« sGg4
2m o [« sas o o
2m o |« SG3
0 | ¢ SG3 n
2m o |« sG2
1.4m
 am 0 | & SG2 1l o G
’ o BHESHOIXSG) 06m | o <— ACC.1
- o |€ SG1 o JBEHROD) T T
0'?" L8 leact o mepion

(a) 800X 150X 8mm T (b) 900 X 200 X 9mm THH
a8 3. A&7 A9

A Bge AER FEARKCL)lH, Zold Nt
T 49} 2ok 29 404 B AXY R dors
HIZE NZto] 2 Ao vehyt

!
| N (Blows) |
| 0 § 10 15 20 25 30 35 40 45 50

\——- BB31 }
BB31-1 |

T
' 4 |
G |
.
10
:E: 12 i
| 186 ‘ }
- a
20 |
e | Ny
24 1 ){ ’
e L T
28 4. Wyl mzaglgs
3. iZEAl™ o

3.1 BHA Sz
2HUAAS olg3tel BYLES 2T AT 1Y

105

5~6 W F 33} Z} B 394 B upe} Zo] BYEE
£ 400x150x13mm ©H3lo] 7h4 W2 Aoz vehton,
800x150x8mm THH, 900x200x9mm THHO| HL Ht
BRUEE7} 400x150x13mm T B3] gk 1/4~1/3
A=z vfepytch spANE T B AR st
2 1.5~2u) A =auiar 8 = givk. o]E€A AAE
o A& EsE =9 A2 RoE s FHHS
ol Aoz AM olFHEoR HGET F7tHeR
AAEo) 712 AFES FebA vieE oA o7
HollA g3 o] =lo] o] Az A, ASEA] RIS
A8 @NE 2o dHo] Axl 4 5= JYP&KE ¢
7] S mjA Aow FAHECh
E 394 BE= AAY 800X 150 X 8mm THS AL
o 3Rt Aeg 92 Al Ay BdsEe 2
zlolzt glout, T Al F97t oft of whE o
Uehom, 900X200X 9mm T B9 dAF AlF
gt AL 9E AlFE A9 €A wE BUEKES
Hol& Aoz uepgrth o|EA dF AlFd Fe7t ¢
Lo PEE olfe ol&RollA  uHE(nteriock
friction)o] WAY3}t7] wEolc). 7|EY AFAT FofA
o] &R ubEAgte] ZHE LOKN/mE AA3L Sl A=
ot crokst Ardato] ofgt o] &) nEtxEke GE
L 2 XS Bojy ol o]fRe o]2R Y FA4
ol & S0 2AH He UMD EN S E
ATH4]. AlF-ARlo] ulw 3 Ngto] 2 HEARI BAR
AQHoZ Rao[5]7} Aetet B 42| et FHrtol
w2 #wlo] “ofHF o2 YelANL, e B
£ 8mm/sec 0|3h obd Aoz uvel} 2F Zloj7x|
=ik

FU&Cmm/s)
0 10 20 30 40 50
Q
2 >
<
' 1
G 4
= s L
o
w <]
-
8
<
10 —/
12
(a) ©=



=t sleRA] AI8E A1, 2007

A4 E(mm/s)
0 10 20 30 40 50
)
T
. 3
5 /
3 é’
Q\
g >
5 4
w5 /
8 =
L7
8
g
() A2

3 5. 800X150X8mm THHY] FRl&E(12 B

#e 4 E(mm/s)
20 30

40

=]

N
s T
——

Z0l(m)

-

=

7

(@ &5
el 4 Slmm/s)
0 10 2 30 4 50
0
2
3 <B
4 -
Bl =2
6 i
7 i’)
N
8
O 42

33 6. 900X200X9mm PO HAYLHE(1x HF)

106

¥ 3. 37 WYL=

ZaTE oy B BUEE | E/QBAF

(mm) (mm/s) oA

800X 150 X8 8.57 OE

800X 150X 8 8.48 az

900 X200 X9 12.03 CHE

900 X200 X9 7.78 E]

400x150%13* 35.5 OE

* ok

B 4, 3043 BYLE] BARao, 1993)
oEEE | Addez 48 A
) p<22 22< p p<6() v p>60

3.2 BB NP

A APIAE 1Y 33 go| BRER 67he) WY
£ AoAS ¥l AR ANstgen, 248 A
2RE FepA] TSR S Lehd o] 1Y Tolck
3% 7L 800X 150 X 8mm tHeo]] thdt Ao T 6710 W
B8 AR FoIN 4 2 3k Holk FR(head)o]
A 64 Aolxoh T TheoE 2 3he Hol: Mgt
(toyell HHE 1A Ao Aol M ZHH ke WYL
Ehlisich. 19 7ol BE AR Yo WA $9
£ 387H09f= 403MPa)sct BR F Moz 1}
ehtom], 3 @A AT BTt 9 AT A9
ulste] B SEol tha 2A vekileh E FHo|A
£ UEOE A8 AT PEol WA WEEE R
o2 e,

100 80 €0 -4
0 T T r

Hol(m)

@ =



sfolH 23l ol 43t B

e

Haty 71de%e] @4 wAd

B

#Hoi(m)

Zol(m)

Zol{m)

®) 34
a2 8, 800X150X8mm TWHe| 7l

107

3.3 JIAEH XAy

FE Hat® % oo figh 7&E E424%= 1
3 87 Zth I 82 800X 150 X $mm Y'LE o)
L Ho| B3} 7eE 23 Agto)n, IHET 0.05%
HA9 e ARESt] UET ThEEE A g9l
() FHol EH%‘ o2 yeisten, A2 A3t B
o 7ME e AZo] s AlFE ARt 2 Ao e
wew, 1l %k% 10g o]3t= LERdTh

3.4 WEAP &4 Zajeto] H|m

(1) BA&E

1Y 99} o] AR FAI} WEAP A AU
= By, AF wgols v, WEAP 34
< B9 U2 WiGEE dRY] WS=RT A3
B2 0| R ARl ITES AT W A EY 2
AollMs BE 2% 24839 AYEEE = ATt
7l fEQl Ao gohEnh 19 99] WEAPS| A A
AlEe] BYUEE 2pol wf - F Holw|, WEAP 4 2
g @Rl A8 Aside 2r1EdSE Y A=
2 5 e WS RASor & Ao R Hct

i

)
tlo
R

A& (my's)

0 100 200 300
O s S
I ! |
2 ! :
w 1
4 | - \
i L~ !
-~
6 ‘ -~
— R | i
£ i |
= P {
- ! |
] | ya ‘ !
10 |
e \ ‘
12 2/ | |
‘ i
I ‘ \—'75\?\}974
S B R Bt | 2
(a) 400X 150X 13mm ©F
2T (mmys)
0 100 200 300
O "77 T T ‘\‘
I
2. x ¥
‘ i
4 L // ;
| \‘ // '
6 | Pl | !
£ 8 /// l
5 1 !
ST 1
10 |/ |
! i
12 - i ‘
| !
" ;y I— — wemp
16 R I T

(b) 800x150x8mm T



A7) 884 A8 AllE, 2007

HUASKT(mys)

100 200 300

2ol(m)

——rerey
HE

(c) 900x200x9mm T+
a2 9. WAt WEAP 4ol BYSE Ml

(2) EISHY

a8 102 FFA AZS HYLE o838t AA
o} WEAPS & #1413t 3el-g-32 vlwstgict 17 109
A SG_06L 800x150x8mm T Algho] Azg W&
Aol 2 shte] FduEA A& 39 F 7/ &
ZHe Uehiis Aoz 30% g Fuighe AZsaen,
SG_012 900x200x9mm T 3jtho] AX|H HEPEH 0]
A2 shtel AdHEA A £ F M E A2
Uehje Ao Z 302 o9 Hdigke 4235t AR
AZ A= WEAP 348 53 de 2o €4 2
L & 7= Aoz yehylth

Zio[(m)

12

(a) 800x150x8mm THa

108

[=]

Zlol{m)

10 +

12

(b) 900x200x9mm T+
2% 10, d4T WEAP M9l Pergd vl

4. ZE

BE Hat¥ LS AAE dste] 8% HE AT

JEAFS AAE 2E aoF Fejstd ohadt 2o

1) Atzdel wet ol Lot Wity oR FE Hat
g 7auEe] WISEE 7IE UY Zduso] vs)
A&7t 3 e veiyth 2u BAET
BYAZE nEEta, BT B9 2 AR 27t 5
ooz FepEn] A7te] Zojdrke A 5& 3
23 o B Haty ZATES X342 U9 24
St 2 ztol7t glrtar wekdo
ZrdwEe]l TRl Mgl AX3 AFEA #9 34
23} gepA] PASHE 38830 AR SEET
2 Fe g vehfie] sjagaete] da4S Al
& 4 9lon], FE Hay ETES] 8F 484
Azo) AW AN BAZ 958 AT & 2
At
3) EUE TR} M) LA TMEEAR ST 7t
&% ke FETE od 37]d met ke Aolg
Holu} Hdgto] 10gE dA ¥AUTh
4 NgE B3 7 dUES] HUYSEE WEAP 21
Yol 3t W&zt Mm A} F ARl
qsiHE 5 gk Alololl 2 BAE Bou Zolt A
olAol ujet FAR BULEIE Bk F2 o
olA9] ol WAH: FF F7HHQ 478 B &
oLi7tok gt

2)



dlolE 2| o] g% 5

Hat¥ 7Zdg%el 8% adAd

i
e

g
[1] Viking, K., Vibro-driveability, “A field study of
vibratory driven sheet piles in non-cohesive soils”,
Doctorial thesis, Div. of Soil and Rock Mechanics,
Royal Inst. of Technology, Stockhoim, Sweden. 2002.
Smith, E.A.L., “Pile Driving Analysis by the Wave
of the Soil Mechanics
Foundation Division”, ASCE, Vol. 86, August 1960.
GRLWEAP 2005 Manual, “Wave Equation Analysis
of Pile Driving”, BasisSoft Inc., 2005.
Ferron, Daniel, Eindringveralten von Spundwanden-
bohlen und Rambarkeit von Boden bei der Vibration-
Nr. 326653,
Bodenmechanik und Grundbau, Univeritat Kaiserslautern,
p.153, 2001
[5] Rao, Pramod M., “Effect of Pile Geometry and Soil
Saturation Behavior of Non Displacement
Piles Installed by Vibration”, MS Thesis Presented to
the Faculty of Dep. of Civil & Environmental
Engineering, University of Houston, Texas, 1993.

(21

Equation, Journal and

[31
4]
srammung.,

Diplomarbeit Fachgeiet

in the

ol

4 21(Byoung-11 Kim)

d 4

(8219

e 19879 29 ¢ Aoty EET
a3} (Fath

° 198943 249 : AgUjEty BEEF
st (ZeHAAY

* 1994 2¢ : Mgty EEYF
st (FatD

* 1995 39 ~ WA : FAP
2 BEsdEsta as

<A Eop
-3}, 7238

109

Z & TJae-Kyu Kim) [R519]

* 2005 29 : HAHEE =5
3kt (F3Hh

. 20051‘5_1 3% ~ ?:ﬂ;xﬂ . Eoﬂzl‘iﬂﬁf
i EE3AT HAH

EEE S
=43, 7|23

B§ ©| Z(In-Chul Back) [Hs]#]

e 2006 2¥ : AU EEF
33t (384D

|0 20064 3¢ ~ A : PARE

@ EEAFE A

(Hsid

1988 8¢ : A2dfsta BEEY

sta} (Fahh

1991 29 : AgristE =23
sk} (A

1997 29 : Agdeta E2F
st} (b

20009 39 ~ &AA| - HAES
T Ryl 2us

T Eop
CECERES



