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- Static and Dynamic Test of Offshore Steel Pipe Pile -
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ABSTRACT

Utilizing the MH72B diesel hammer, the large diameter open-ended steel
pipe piles were driven to the depth of 11.65m to 37.5m. The 2237 steel piles
were driven into soil layers generally consisting of marine clay, silty sand and
very dense silty sand(completely weathered granite). Among these piles, the
6 numbers of compression test and 7 numbers of tension test were carried out,
and 1 pile was fulfilled on both compression and tension test. Pile dynamic
measurements and analyses were performed on all test piles during initial

Because CAPWAP analyses were performed on initial driving data, the
predicted total capacities were underestimated. The ultimate pile tension
capacities were very high and the unit skin friction (f) of tension test were
at least 1308 kPa in sand layer. This values are higher than the
recommended limit value 114.8 kPa of the APl RP 2A. It is considered that
the skin fricdon of the tension load may be equal to the value of the
compression load. The disturbances to soil-structure surrounding the pile
with vertical stiffeners have more effect on skin friction than the increased
surface area of piles. So the skin friction of the with vertical stiffeners were

relatively small as compared with those without vertical stiffeners.
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1 A&

gebr] FAEE wHe AA Y2 PDA A o] §3te] T 4 gt eyt
z71gepo] FASE AP YepA] LAY AYAFeUTY oIRE A
WrkEm U 2 Ftel Alzte] Apdol whet £AEHEAM X|x[Ho] F7}
he AT Y& 54 Bt G TS Fatol wol AHEE= API RP 2A00A
v ©el 79 opEEe A4S g YR AAEZ el Adtsta gle
o ARAENM FAEE X F9 npEY 1148 kPaoln, A3} h&3H5sl
A 22 k& AREIEAL olth Hdolu ejotellA s WY A ¥ FIHAF]7]
$13) Stiffener& 52| A-Fol Fasts wWEe wWol 83t Q.

B =RdAe 1448 FAUES o5 @ U2l FHAsAHE 2} PDAE o]
43 FANE S +£UY MELAKA 832 ZAzpE o]&ste] CAPWAPS 33 A
Y o &x| et AP AE wstATh EI AUA AN 2 AP
oj-&3to] W] the] F npEYE APl UdFAIE AU el MAH
W Jeln wEEA U Auzde] Y 24 UHS 182 UFAES, 18
S AEANEE FUY AAE o1&l 4F W U sHFY] 2EA wHe 1
npgy 548 2435lgch 4o g Stiffenerg AX3 WHI g SN
TRH AYAY ZAE o|&3to Stiffenerst UEL] 2|x¥ o el E o ]

3 il

¥ dstalct

4

o

2. WA A Y /Y o E

21 UE AR A &y 54 U FHAHY o] 9%

STEbA] WEY A AFE A7) sl PDA Ajde| +#¥=a ot ay
PDAStH & AN BAAAYE S uff A2Y2 A|Zo] Aof ute}
ZVEAYU Z4ste Z¥ol Atk FAPE AtolLl AE T ofF nAg R
ko] WEE YEHY of (18 e TF edo] WA, o] TS UE
of 283t FASHE ZAAHA UF Fepi] WHE AP ZaAdle &2
g 7tA2ch o] Y T o] LAEHEA WHL AA|Fo| FIIEE=Y o] A
+S Set-up 3= Freeze &}l vy W3t AEL x| ute] WS Pepdd
T (D)8 gto] HH Advtioy wAdste] QWA Zto] A bFe] zx|Ho] 2
] BERA Y] AP R} Z4dh=d] ©]3 & Relaxationo]2til 3FcHPDA Manuall.
HF Set-upe|\} Relaxation &35 ZA33s7] ¢13) AN¥els HA] ok st )

od ox

N

etz g SHNPY A Yol 2Yeae) aRuc ¥ £ ARE B3
4 ok Zez gaA gtk
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AES} HELY nAY Relg 4" itol 3ElZ BYH F3E UH
2 ZuUse FHAE((PDA) B HE 38 Z 2 Preium et al, 1989]
o &J3td, PDA(CAPWAP)E oA&H XA Ao A &3t ez
EhaL gith o7)o M= X7 EHEnNd of Driving)el 13 o[ ¥ Ngels A
Al5te] o] &2 HE o83t 2IUIYERE 149 A o] F 2] AFIHAAYE o
slach 271YElZHE 447 BFA|RPo] MYz FryRIttn MRSt
of &3t Az} FAAsIAE Azt ol A UXFtATh 2I1RERFE 14do] Ayt
F AR Y PEPA K] 38 o] FUKIALH, XY Frhe F2 Fd 0}
o Zrte] 71Q% Ao g FELE WHL 14u), ZAUELS 198 I n}
2 F7t7F dAsta Qo] WERY x| Yo] 53] FH unpEoe] A|zte] gt
of wiel W3y} ol F& o + Atk Ve =Fol WES AF] A8 ¥
El7} 29 Ao, dAF 2719 Blow count’t F23] 718l O o] %] &
7t elx] Zashs A8E Ut Z3HGoble and Rausche, 1980]o4E ¢
o] FAA|xFo| FeHF ZFY Alzto] ¥ U S ¢ 4 dUch

Blow Count’} & 7-¢ PDAAIE-E x|x]¥& 2A| F7lste ZF o] AUTHPDA
Manuall. |22 FFAHolle FEE YEellyz]7t €asty] dEdul, B33}
APA F3 22| Po] AQs}IIF R} A3 S F9, Y AR EE )
< 22 Yy FAY 5 glon I I XY FolA AW FAY £
ol A3} B2 ¢delolth Rausche et al (1985)& FAxISIAI - &AH Z|
APz vHaEHE Y UHEAE ARE @7 9 setd] AL
25mm/blowol o] HEE FEI oY E 71X =2 ety Z& FA3Act

22 Wxo] cie| 9 npddy
Yo I AXY( QWS WF Aol A8 Q) F-UF 3w
oMol nhgE( Qe goz P 4 Atk
Qu=@ *+ Q. )
W] A8t o npEAS WSo| AR whel 79 opEY (1) 2%
a%e ERA(A)S B2 TaA 4 dom, Wl F9 npude 4Hsy] 9
4 BAES} AFAES Lol Axbstz itk
Qs = fAs (2)

221 AR EoAM T FH npAY
API RP 2A(199)ell = BAEEAA ©e] FH npd g A7 ¢siaE
olzf ] A (3)& AHEYE A& AAst qlrh
f= ac (3
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A7IM, o« 1 WA A
¢ ulul4 WY =
28 A% ot olehel H@WF olgstel Ausict

a=05¢% y<10 n
a=05¢% y>10
a?] FHrixj= 12 AH3tsic)

A7A, v = c/po°lH po FE A3 ggolrh

222 NAEA L e FH npAYy
API RP 2A(1991)¢] 2j3td AIAE z|Hbe] AW UKo the] $H npAde
A(5)94 ol Axtech
f = Kpo tans (5)
A7IM K BEQAS(= on/ov)
po : FE A UH

5 WEI F Alolel 4w npgz

3el2 #UH Unplugged el AhdHold E¢AS Ke izt g3}
Z3tol4 FUY 7k 082 AHEst, SUEolL} Plugged Aehe] AATirEo)
= 1.0& Ag3ta vt Fodse] e sl F9H ubEY (f) gt FE&E A
atedo} Fritol wel A(G)olA e} Zo] HPFAew Frtstx| dxn E 13 AL
FAZE AHESIEE APL RP 2AE= 333 glch

¥ 1. Design Parameters for Cohesionless Silliceous Soil

Limiting
Density Soil Description Skin Friction

(kPa)
Very Loose Sand
Loose Sand-Silt 478
Medium Silt
Loose Sand
Medium Sand-Silt 67.0
Dense Silt
Medium Sand 813
Dense Sand-Silt )
Dense Sand 957
Very Dense Sand-Silt )
Dense Gravel
Very Dense Sand 1148
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2.2.3 Residual Soil2} Weathered Graniteoll 2] Tt¢| FH nhig

Residual Soile]t} Weathered Rockoll #¥ 4% (Bored Pile)d] H$ f&
IN(5714 N : SPT®] N-value, 2] ©¢] : kPa)oll t-33}H Fctizte 120kPaoi
3 gsl= 1S E Broms et al(1988)¢} Chang and Goh(1988)= H. 321313 Qlc} 3t
# APl RP 2Acll= Residual Soil2} Weathered Graniteoll o] ©tg] Fw npdy
of th¥t Guide Lineo] ¢l AR olr},

23 AFs1F2} AUstEA Y e F4 o

APl RP 2Acj= QUshs Al 9 npd 2 d&shEAle a7z AL
22 gE zton, AFIFAY AN FH npEY(Q)E 2AY + HEF =
th AUdFE s UHY AN AXNYL UHY {FAFFA FIUE FAL
3=, el A obEY (f) AEA BEE A= AR)E AMR3IH B
At AEANR] ZeE AG)E AR & el FH opEF e I7= st
o] A&AU d&E3tFel ALY of FUsivin BFsta gk Uy UH
o q it W AZFAIAEE +BY HAH[Vesic, 197010 2)31H, A} ¢4
Al AL YUY S Ze Ao g vehta gt

SPLTE ol&st dy3t Aaffo] BH 9], 1991]o &J3pA QwslFolx US
of FH npEYE UFIFAAY FH vhAPHc} A vehta 9len, Poulos
and Davis(1980)& 45313418 23E AMFSY R& A3 At o8} Po| =
ol HI e dUdE UFFole el FH oY 37 AFE ¢
A= U UHo st UdH3t AUAEE FAlO HAFAY, wEzAR
Atz o] FUZ XA 2708 WHES el 129 UWHEL dFAHS 18
o] LK) thsiA = AUABE HAIBt ojFe] AE ulasd| Kool & o]

tl.

2.4 Stiffener7} WH2] A=A Fol njx= FF

Nodular?} Sl el WHFol oigte UFasIAEE £ Ajo] Y3
Nodular7} X9 wHe] zA]go] 170] ¢l wHY 22| Hof n|s) 1.2~1.4u)
A FA &3 AcHKanai and Yabuuchi, 1989]. ojRAL wWES 3leldl u)
Nodular7} X8 @E FHe] Fo] 21710] ¢l W& FHe Fojl w3 o tiA
A FA obdgo] FI1R Aog oA glrt

HE 452 Ay duo] Adojgog 27 giEel, Folu dekdt ohite
of A€ 2% T At A& LUHY + gl olBL oJRE Fdou} A
of A YPolM= HY e My o] "Wing Pile"E &33te] Algsta Ql
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th ER At Z3 wE Muiie] TH WUiE £3st AP FrA7|2
olch. 270 1067mmel 7wt 7y WZHol] Y/AE FHN HL 16mS JYsIPL
o, HZ 270N dA7l gl UHES 28me FYAZL + ks RagR
El[Tomlinson, 1977] %ol d7j(Stiffener)E& dx|o 24 wHo) e} =3y
g A2 (F3] At A=Y)e F7HE 7HAHE AL E wnkHch

3. MELAKA 3%l B34 9 3 A9 23

31 FA &

& Frhke 191GRE dojAdo] AlF3ia gle FAREA waolAoe] et
7} SIP(MELKA Strait)oll $1x(23 D 3ojrt & Fa= £3Fo] 120,000
DWT(Dead Weight Tonnage), 10,000 DWT % 7,000 DWTQ! §242] Futay
& ztzh 2712 2|3 £3o] 6000 DWTR LPGAS Auirld 1719 Zol
2100me] F-FAEE AEsH= AR 3% 1o FA BEES Yehy Qo 2
Zatell= A Ao] THE 6%FF(610, 716, 762, 810, 864, 914 mm)d] ZH¥ U=
2,2372¢ ¥elstglod, AH8d sim= ¥ FAIL 72tonol 2 YTt 25mE 3
o} Aoy =]7} 21.6ton-m¢! Mitsubishirtoll Al = 23t tjAls)n) MH72Bo]t}.

32 Ak =24

2 @R 2 42 3% 28] AE FHEE TN ¢+ Aoy 2 1

Boring W27} 71% Hol glom & 200 A% S4g slEsisch

X 2 MELAKA @39 At 54

Soil Submerged
L Soil Description Unit Weight
aver ( KN/m®)

Very soft to soft Marine CLAY 40 ~ 60
®

Loose to medium dense silty SAND _
and silty clayey SAND 8.0 9.0

@A) Medium dense clayey sandy SILT 80 ~ 90
¢® | Firm silty CLAY 80 ~ 90
o Dense to very dense silty SAND _
L C? (Completely weathered GRANITE) 95 ~100
® | Moderately weak to strong GRANITE 10.0
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Figure 2 Interpolated Scil Protiles
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33 WEAsAIY A3

AHASIAH L] )35 Working Load®] 2541451 Kentledge Blocke] -
A+ Working Load®] 3wjoler, ¢dAlgde]l #-¢ 2 c)s}E2 Working Load?)
3ui7k=] Zhstd et mAskE& AR 95k Tl oA FE S LAY A=
olr}. 300ton €78 4 48 HHEE dAsl 3I1FS 7Istded 44
Dial GaugeE ©]-&3to] M &S FF3lAch YFHAsIAHL H$ 2 Cycleg, ¢!
WAHe] B$= 2~3 Cycleg 31%& 7Istadch nast3e] 23S 34 &
Zjstr|E ] F-F+= Davisson ¥WHE, EAHY A= E-HAY TAolA
FHM (2719 UF)e] axd o] 81&([Prakash and Sharma, 1990)]& o] &3}
k.

AFAAE AIHTE F 3of, YA E AAENE Edoll F3tedct. 3
st go] +8E BE WHo thst] 7] Fepro] FHAHE syl
¥ 37t & 40 H= Set(mmblow), M E-E I CAPWAP Z=z}e} Ao
A ¥ 313 3HE B el

331 ¢&EASIAE Y CAPWAP 23] v

IY 32 EzSIX 8} CAPWAPS R o &3 AAXAJ(AN == 3}
3 )& vl 2 ZoT FAAHEL 2T £RE U Ayet=
=] okt BN E-L Working Load?] 2507121t 8132 2313 A
2} mo) =gy UEL2 ¢igdlen Davisson e HL3 2 Aix uI)sE
of =¥ A2 A gdon sF-HstFdol BF MY FIIsla et ¥ 3
8] 3132 EF Working Load®] 258 st3Rct 3 A Jepus gl

3% 3& HTEE, CAPWAPS Z AT AN YL g&xAsiages 7
¢ AA AAFHEL A FPEHI Atk ol XI|YEIX| 2] CAPWAP A& o]
| Aoz Fel]| AT (48] Y T ool F 23 YA Ao AmH
th ER UKL seto] 1718 WHE A5t BF 25mmblow Rt ztop 22
T AUAE FAHARES YA 2R T CAPWAP2| A7} 2ol o] 8=
Azt A A IE TR APE LFo] QoY BAR 3IEL o
S+ QAT A=A YL Working Load?] 258 K} & Rog sighecy,

33 4= TP-08UKol tiste] x7|3etre] PDAZHE CAPWAPR E o
T shF-AsF A BN EE FUst FH3 FF-LII AL vas) &
< Zolt}. 13 48 AW R, 7000KN7I2= CAPWAP &8} A A58
A7t & dAsta gk 3 ojikY 2x¥E CAPWAPR o&3lx] E3i=o)
2 ol TP-08 WH2] seto] 1.37mmblowE T3] 2grom 3}eja] gzt 2}

23 +UFE FUY AT A=W
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¥ 3 MELAKA ¥%2] dHasiAd 23

Pile Data Dynamic Test (CAPWAP) |33 =3} A|¥
bl 2 TEY EIEEE S ol
ME 2D 0 B o) | go] | T 5 JBY| a=
MM)|MM)| oy | o [Blow | (o) | A [ Fm [ e (R g1
TP-14 {NB13| 610 | 16 | 37.0 | 209 | 2.27 | 47 15288|3921 |1367| 24¥ |> 5000
TP-13 |NB12, 716 | 16 | 490 | 224 053 | 50 6317|2477 3750| 38% |> 6125
TP-01 [B101 | 762 | 16 | 49.0 | 253 | 0.89 | 40 |6512|6004| 509 | 214 |> 8525
TP-03 {NB4 | 762 | 16 | 61.0 | 375 1.23 | 42 1582015022} 798 | 30¥ |> 8950
TP-09 | NB8 | 762 | 16 | 49.0 | 286 | 5.00 | 50 |4602(3827| 775 | 354 |> 7825
TP-02 | NB3 | 810 | 16 | 494 | 304 0.89 | 48 |7472|5453|3339| 274 |> 8950
TP-08 |NB7 {914 | 19 | 494 | 30.1 | 1.37 | 30 |6962|6352| 610 | 474 |> 9350
L
F 4 MELAKA @Al gt Ay Az
Pile Data Dynamic Test (CAPWAP) QIwkAl ¥
EREL: 5 : ;
Hd.i Z7A $ s g:‘]] gg:i mm gg 2] 2| @l(KN) )‘]‘-ﬁ% g{g
MM MM v | v | B | oy | A | F | A | (REFD) ) (g
TP-14 |NB13 | 610 | 16 |37.0 | 209|227 | 47 |5288/3921 1367 | 864 | > 3000
TP-17"| NB2 | 610 | 16 |25.0 |1464|1.46| 49 [7299|3161|4138| 82% 2200
TP-18 | NB2 | 610 | 16 1250 [11.65{284| 52 |6643|2759|3884| 25 3020
TP-04 | NB5 | 762 | 16 1490 193 | 1.11| 47 |5483|3422|2061| 25% > 3600
TP-05 | NB6 | 762 | 16 |49.0 (184 |2.07| 50 [6741|5111|1630] 30 > 5445
TP-15" |NB11 | 864 | 16 |41.75 |20.44|2.38 | 50 |8493|4228|4265| 14Y 5800
TP-16 | NB11 | 864 | 16 |41.25 |17.77}2.08 | 46 |7115,3563|3552| 25% 6525
TP-06 | NB7 {914 | 19 |494 2694|238 5—]7783 6847| 936} 41¥¢ |> 10280

* TP-17 & TP-15 W= Stiffener7} 425
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Load (1000 x KN)
o] 1 2 3 4 5 6 7 8 9 10

TP-08 Pile
/ ——— . CAPWAP

e—e-o : STATIC

TS

N
o

)

T

o
.’.-—

o

AN
=S
/

[+
T
[

nN
(e}

\Q .,

Settlement (mm)
(=]
o

STATIC (1000xKN)
ol
T

N >
T T
w +»
o (o]

o

-
(o))
o

0 2 4 6 8 10 12
CAPWAP (1000xKN)

Figure 3 CAPWAP and Static Load Test Figure 4 Load—Settlement Curve
Capacity Correlation of Static and Dynamic Test

332 UstE A8A Eef 2wt ©he] FH opEy

ez tie] F opAI g AT fiste] UAHO| £RH WK Az}
& o] &3t A2 Marine Clayel thste] APl RP 2A0lA A A(2](2) &
A(3))& o83t FH npAYE It Rl xutelA e the] FE npEdS
A4tg of Marine Clay ¥24 9 nbaz W&o {faxk5E astdeny
LdE e FHE FAE FAIBIE ¥ Marine Clay Zo] FEolA= tif
2o o] xpFof 23] Y (Free Run)E o2 o] FHojAe] Fu nbiy
< API RP 2A%] 3txrt} Zobd Z 0% gy o] Ref ite]Ae] the] npig o]
o 3714 ZAo® uichdrt

QItstFoll thyt W= the| FH ol S F 5o 7| F3lgich of AE At
HEH QUAHA I sHFe] =3 WH(TP-16, TP-18)8] ¢l F nhaty
o] 190~200kPaB =2 ©mi-¢ IA Yehlta Arh mio] =] 4 AF
4712 130kPag X, o] WHe M3 TP-14olH 13 50 ¢&31F-Hsle
o sl -HE TS vehlsdnh. 33 5ol Llebyt v} o] Fado] Ay
Ql Zefoll A ARl ERteng, o] W] A A3 gt the] FH o}
Y2 ojHrt HX ol F ZoE oAt ®¥ TP-069 ¢+ 327.1kPacl &t
= ol & Wl FH npEdgo] AtE|a gle] API RP 2A¢] cf 33k
115kPaS "% 223t Hojlr}. o]} 2 ZAzl= wWHo|] Dense to very dense
silty SAND(Completely weathered Granite)oll 23] BUH ZARE ALEHc)

o] A= @HSE(SAND)2} @& (Weathered Granite)oll 2}&3l= 312
22 = 7] "ol OMEH OHF AN whe] T opEo] Fdsicin v}
A3t AL Zojth wier QHFollA HstFe tifEE U1 dctn s
ThH o] F-Fojde] whe] FH nhEP 2 F 5olN AR ZhEcE Aus] Z1d

ﬂl&
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Roltt. o] Azt Broms et al(1988)2} Chang and Goh(1988)0] #)¢}3t Residual
Soilojut Weathered Graniteoll A1 2] X|ci tt¢| F n}iy 120kPa Bcl "X 2
Zkol "k

F 5 MELAKA d%2] Q¥AfA] BEef 2ute] che] i npiy

; Pile Data (=) A=Y HE| QY
Q}“p ﬂg—; 5 | & | 28] gt [ Free [cLav[sanp[w=[cLay] A | w3 [wszd
ve £ Zo] | 2lo] | 20| | Run |Depth [Depth | A | <] 2|2 2 | mae

o M | ™[ || M| D RN RN | KN | KN | (kPa)

TP-14 |NB13 | 610 {37.00| 209| 9.00 (1190| 96 {11.30| 76 | 90.2 | 166.2 | > 3000} > 130.8

TP-17 | NB2 | 610 |25.001464| 7.24 | 740{ 37 |1094| 51| 864 |1374| 2200 *

TP-18 | NB2 | 610 |25.00|11.65] 475 690| 3.7 |79 | 51| 8.4{1374| 302 1892

TP-04 | NB5 | 762 {49.00| 193 | 9.05|1025| 122 | 7.10 | 126 | 3475 | 4735 | > 3600 |> 1840

TP-05| NB6 | 762 |49.00| 184 | 11.00 | 7.40| 12.0 | 6.40 | 126 | 308.0 | 434.0 | > 5445 | > 3271

TP-15 |NB11| 864 |41.75/20.44| 1894 | 150! 6.0 |14.44] 122 | 484 |1704| 5800 *

TP-16 |[NBl11' 864 (41.25/17.77| 1547 | 230| 60 [11.70| 121 | 488 | 1698 | 6525 200.1

TP-06 | NB7 | 914 (4940|2694 2425 | 269| 105 |16.44 | 181 | 368.0 | 549.0 | >10280 | > 206.1

* TP-17 & TP-18 : Stiffener’} Ax|H W% T the] Zo ppdad S AAkslz] olors

333 &FsHE} UHF A e FH npEY nin

TP-14452 FeRF 24do] x\hyof AdFA s RS AAIBtdlon, )3t
Algol BhF 20 o] Fof IIAHES AAsich EI wWEXAZ} ARt 24
o] TYUE 272] UHol thdte k= UFANIAR(TP-08)F the shite oy
A (TP-06)< A AT

a7 5= TP-144%2] 2 Cycle Compressiont 2 Cycle Tension x| 8o] 433
H ZAAEA 3E-HW IS dS5F0E FANY 3o FI} QA idstE3)
oA WKL BT mof T3lA] ottt 3tFo] AL o WHL WY I
2717 453 AUAl A U3y E3 ReloadingA| 2] 7| &7k A T
slth ol AFASHA] iR shFo] FH upEo] o3f Az|FHAcin B2y
4 9 Zlolth IiUshE 3000KN IAoAM Hstedo] a7 #HAl= AL 3HF
2] AjZto] 24A1 o2 o9 Z 7] wiE[Z ETANAM sHE FAIAZE 14]
Zvolm 2| F THAo M= 2408 [FRAF]2E 3000KN2| 3tF7ix|= hwrje}l ¢
FAle] FH npEge] F7|7F AY Fdsicin B4 4 och

- 102 -




Load (1000xKN)

—-20 4 8 12 16 20 24 28

Settlement (mm)

Outside Diameter : 610mm
e~ :TP—14 (Compression)
— TP—-14 (Tension)

Figure 5 Load—Displacement Curve

of Compression and Tension Test of the TP—14 Pile

29 62 UYAAASAV(TP-08)2 2 Cycle® 9350KN7HA], <14l % (TP-06)2
3 Cycle= 10280KN7HA 3158 7istalt). 22e) wEe] Aal o] ¥ U7o] &
Ustm YEIIAE AL vlEsin, VAol TP-08 WEo| TP-06 WEET}
316m o Atk 23 68 1E-ws) TN 27l TA F)&INE AL FUs
ATk 4000KNolAHE QuuSe] wWelato] 92 s uehta drh olze
TP-06(214Hk®)3} TP-08(UFLH)e] AxZols FUsIAT TP-060] TP-08
B} 2eZol7} 316m 27 whol AjHoE WAL Qe ol7t o AU
HEoltt & & $lo] EAsHs WE Wolst o 27| wEol FUSEslIA
sgmaatel o A Ho} TP-062) Waare] TP-08RT 2A Hi Zolch

TIOOKN 2o+ TP-06(12&)e] 2 Mz} CycleslHe] Maato] 2atr] 3
TR ol fE 51E R AIZto] UNOE ul S Ay Tolrh o] AIE AT
ChR TP-06 WEel B4 Mol 5130l AU Ax7 e, sHEo] &
HStEA QunEe] WL YFUS WYY Aol 75 ek o 7
e ¥ ol AU AgA WS Twel 79 njRYAL YANFAY 1A
A w4t 2718 2e AoT VUL,
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Load (1000xKN)

0 2 4 6 8 10 12
O a
Outside Diameter : 914mm
e :TP-08 (Compression)
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Figure 6 Load—Displacement Curve
of Compression Test(TP—08) and Tension Test(TP—06)
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