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v OEROMERREREDHERICKD 3D-FEM OIREE v MEITSEAIDIRE (FRIERETEE6HT0)

SRIE v KR fETROERS—SDYNE (TC2 &
vV BUBRRATIC K DR OMRBIERR T (I TER AL

WS — I DT v EBROTIETORRIEIE RFCOXR S ERRE)
v Bilinear7a p-y ZARE U1z T L — LR 2D- DT

FEM Z0OSZFTETILICKDOUFT 1 L
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> BER
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2018 5 H IPA BOSMEALZ=F— (5-)

2018 5 H IPA BHNEA =T — (D4 UED)

2018 11 H IPA BSNEATE=F— (TS52)L. 5>)/(D0)
2020 11 H 5512 [@ IPA EATHtz=7— IN TOKYO 2020
2021 6 H [0 EFATF(CEAYDERSHE 2021 (ICPE2021)

2"d Series Centrifuge model - Simplification of target model

Single pile model ‘i
Simplification  p,
L M[ H
v 3
il o @
tical st -
behind the wall 20
i 2 Vs
A .’ﬂ D
Potential major influential parameters :’ll | M v e Ay
de, El, layer properties (k,, c, §) . “liIE! P,
Kunasegaram et al (2019) Geatech Hani |
2 MRZERDI U E> 3 ICPE2021 TOF3*
= —THEOKRT
B ERFSERUGEX
20189 H Proceedings of the First International Conference on Press-in Engineering

- Evaluation of Deformation Behavior of Self-Standing Retaining Wall
Using Large Diameter Steel Pipe Piles into Hard Ground (WG1)

- Issues for the Reduction of the Embedded Length of Cantilevered Steel
Tubular Retaining Wall Pressed into Stiff Ground (WG1)

- Behavior of a Large Diameter Piles Subjected to Moment and Lateral
Loads (WG2)

- Stability of Self-Standing High Stiffness-Steel Pipe Sheet Pile Walls
Embedded in Soft Rocks (WG2)
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- Overview of the Self-Standing and High Stiffness Tubular Pile Walls in
Japan (WG4)
201911 A4 Proceedings of Geotech Hanoi 2019
- Centrifuge Model Study on Cantilever Steel Tubular Pile Wall Embedded
in Soft Rock (WG2)
- Numerical Simulation for Centrifuge Model Tests on the Stability of Self-
Standing Steel Pipe Pile Retaining Wall by Rigid Plastic FEM (WG3)
- Analytical Evaluation of Deformation Behavior of Cantilever Type
Retaining Wall Using Large Diameter Steel Tubular Piles into Stiff
Ground (WG3)
20216 H International Journal of Physical Modelling in Geotechnics, Vol.21 No.3,
114-134
Deflection and Failure of High-Stiffness Cantilever Retaining Wall
Embedded in Soft Rock (WG2)
20216 A Proceedings of the Second International Conference on Press-in
Engineering
- State of the Art Report on Application of Cantilever Type Steel Tubular
Pile Wall Embedded to Stiff Grounds
- Numerical Simulation for Centrifuge Model Tests on Cantilever Type
Steel Tubular Pile Retaining Wall by Rigid Plastic FEM (WG3)
- Reliability Analysis on Cantilever Retaining Walls Embedded into Stiff
Ground (Part 1: Contribution of Major Uncertainties in the Elasto-Plastic
Subgrade Reaction Method) (WG1,WG4)
- Reliability Analysis on Cantilever Retaining Walls Embedded into Stiff
Ground (Part 2: Construction Management with Piling Data) (WG1,
WG3)
- Dynamic Behavior of Cantilever Tubular Steel Pile Retaining Wall
Socketed in Soft Rock (WG2)
- A Centrifuge Model Study on Laterally Loaded Large Diameter Steel
Tubular Piles Socketed in Soft Rock (WG2)
- Summary of Case Histories of Retaining Wall Installed by Rotary Cutting
Press-in Method (WG4)
202143 A4 IPA News Letter (Volume 6, Issue 1)
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20199 H
20216 H

% 116 IPAEATHtIF— IN TOKYO 2019 (K 3)
$£E EATZCET3EIRAE 2021 (ICPE2021)
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2017 ﬂE 11 A fﬁﬁ\ié*ﬁl— . K EATHEISBIT S
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2021 % 6 8 State of the Art Report:

Y. Ishihara and O. Kusakabe (2021), Use of press-in

piling data for estimating subsurface information,

Proceedings of The Second International Conference il

on Press-in Engineering, pp.42-66. ¢ RS
2022 %2 A8 Development of PPTs, Chapter 3, A brief development

history of press-in machinery, IPA Booklet, pp. 31-36. 4
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Otani, J. 2017. A new sheet-pile method for countermeasures against the
settlement of embankment on soft ground (Development of PFS Method), IPA
News Letter, Vol. 2, Issue 3, pp. 8-10.

Tung, D. D. 2017. Steel Sheet-Pile Seminar in Vietnam on October 25, 2017. IPA
News Letter, Vol. 2, Issue 4, p.21.

Yusoff, N. A. 2018. Steel Sheet-Pile Symposium in UTHM, Malaysia, on December
6, 2018. IPA News Letter, Vol. 2, Issue 4, p.21.

Kitiyodom, P. 2020. IPA-TC3 Steel Sheet-pile Symposium in KMUTT, Thailand, on
October 31, 2019. IPA News Letter, Vol. 5, Issue 1, pp. 20-22.
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Hizen, D., Kijima, N. and Ueno, K. 2018. Centrifuge model tests and image analysis
of a levee with partial floating sheet-pile method. Proc. of 1st ICPE 2018
Kochi, pp. 215-220.

Nakai, K., Noda, T., Taenaka, S., Ishihara, Y. and Ogawa, N. 2018. Seismic
assessment of steel sheet pile reinforcement effect on river embankment
constructed on a soft clay ground, Proc. of 1st Int. Conf. on Press-in
Engineering, pp. 221-226.

Yamamoto, S., Kasama, K., Ohno, M., Tanabe, Y. 2018. Seismic behavior of the
river embankment improved with the steel sheet piling method. ICPE2018,
pp. 227-232.

Fujiwara, K., Nakai, K. and Ogawa, N. 2019. Quantitative evaluation of PFS (Partial
Floating Sheet-pile) Method under liquefaction. Duc Long P, Dung N. (eds)
Geotechnics for Sustainable Infrastructure Development. Lecture Notes in
Civil Engineering, vol 62. Springer, Singapore.

Kasama, K., Ohno, M., Tsukamoto, S. and Tanaka, ]. 2019. Seismic damage
investigation for river levees reinforced by steel sheet piling method due to
the 2016 Kumamoto earthquake, International Conference on Geotechnics
for Sustainable Infrastructure Development (GEOTEC HANOI 2019).

Fujiwara, K., Mallyar, E. 2021. Experimental study for liquefied soil in a gap between
underground walls. ICPE2021, pp. 358-363.

Kasama, K., Fujiyama, H. and Otani, J. 2021. 3D fem analysis of partial floating
steel sheet piling method on two-layered ground, ICPE2021, pp. 352-357.

Nakai, K., Fujiwara, K. and Ogawa, N. 2021. Seismic performance evaluation of
PFS method by soil-water coupled finite deformation analysis. International
Journal of GEOAMTE, (in-press).

Ogawa, N., Fujiwara, K. and Nakai, K. 2021. Analytic considerations on two-

dimensional modeling of partial floating sheet pile method. International
Journal of GEOMATE, (in-press).

Otani, J. 2021. State of the art report on steel sheet pile method in geotechnical
engineering -development of PFS method. ICPE2021, pp. 67-85.

Fujiwara, K., Ogawa, N. and Nakai, K. 2021. 3-D numerical analysis for partial
floating sheet-pile method under liquefaction, Journal of JSCE, Vol. 9, No.1,
pp. 138-147.
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Ogawa, N. and Ishihara, Y. 2019. Discussion on the estimation of subsurface information
from the press-in piling data of sheet piles. Japan Society of Civil Engineers 2019
Annual Meeting, 2p. (in Japanese)

Suzuki, N. and Ishihara, Y. 2019. Discussion on the method of estimating the second-
limit-resistance of the pressed-in pile from the load-displacement relationship at the
end of installation. Japan Society of Civil Engineers 2019 Annual Meeting, 2p. (in
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Suzuki, N. and Ishihara, Y. 2019. Case study on the application of press-in piling data to
design and construction of pile foundations for reducing the expected total cost.
International Conference on Case Histories & Soil Properties, Singapore, 16p.

Ishihara, Y., Ogawa, N., Mori, Y., Haigh, S. and Matsumoto, T. 2020. Simplified static
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Zheng, T. 2020. The vertical and horizontal performance of pressed-in sheet piles. M.
Eng. Thesis, University of Cambridge, 52p.
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T. Takeuchi, S. Sato, T. Takehira, M. Kitamura & H. Murashima (2021), Preliminary results
of questionnaire survey on field performance of press-in machine, Proceedings of The
Second International Conference on Press-in Engineering, pp. 558-565.
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AL, RELTWET, 2017 F(THRISNEREZERE. FREDRBEZAE L.
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{EHA TEBE HEISES

2017-2018 AP S8A Andrew McNamara

2019 Fhh EEA Andrew McNamara. Limin Zhang
2020- Andrew McNamara Limin Zhang
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B Distinguished Research Award (BAZERIAFARICH T HRE) :
S, TSI REVPS RS OATORYERE(CHITRERNZ, EATLE
(CRAD DTEETMATTRRDIREE T T,
¢ 2019 Award ¢ 2021 Award
D.J. White &, A.D. Deeks F AR 1718 K 1l

[Recent research into the behaviour [Estimation of N Value and Soil Type
of jacked foundation piles] from PPT Data in Standard Press-in and

Press-in With Augering]
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WSREFTOZERNVEIZERFRDEDTT,

F£E TEBR BEER

2017-2018 AR 17iE Michael Doubrovsky

2019-2020 At KEB Michael Doubrovsky. Yusoff Nor Azizi Bin
2021- Yusoff Nor Azizi Bin Michael Doubrovsky. Ramin Motamed
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IPA News Letter

Quarterly Issues Combined Version Special Issue for ICPE
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2) MERUHEEZ0EE
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1) ERBSMIBEARDUGE (2018 £, 2020 F) KU\ WRDILF(ICLDFREBDORERY
(53
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B) RO\ RN DOBERIIFREE
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¢ 2020-
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Michael Doubrovsky
AV HEIBEKRT HiF
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1. BIFHLRNRREEEN
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1. SEROMFEBIOE (FERIRF. B8R, ERMECHITIZEERLE)
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REROMRFBEED | 3. LIRVIDOFET
BE(CDOWNT 4. RBE/CZF-—TOTLEZFT—23>
5. HARBROERLE (O oOb O2HILTA2T, THA2)
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RESFH IPARIFBIREICEATIRERRE

72— NMI2HRE (2007~2014 ) ([CHITDIREMFTMIWRT, BARNSE 8 4. TUTHE. RXbhF-
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HWETVU>D ([BRESRE] "Finite Element Method”) WERFERE L TERASN. TOBME(E
MEEY & TIBEOHEBIER] E/LOBYIRER(CKTFL TS, REEERERG. BRT—5<&
BERERES I ZHEAENDE DT ETESN. FICHRIROESPOMENDIHFIE EDEFRDR
BCBEHRELTLVD,
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EMOFTRICDVNTOIEFEE K DFEDHDEHIC. BRIROREI TOBEBRRERRZE L TEsH SN,
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6. 20— hEERDB LT 75%ICHTZDMTUERICDVTIE, SEOMBRNEITETIRET DEHF
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DR EDMAFTEINRTESIN TS, F/o IPATAFKEIREDHIE(CK D, DB RME
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SleEDENBD I,
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o DEFDIERZE B I FiMiDIRE
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8. WERERZEMIDIFMNRRMEESZRIIITDZET. IPA BCNSEEREDE VAFREEIZ
HELTWDZE, GHEIEASD 10 R—2~22 R—TZSR)

9. BIRHIEIFEATLZCEDDIAFTDOAMEMEZHB L. N OREESNIERIZENFENE I D0IaEHEDIR
0. BRBEERTATVESISICRBICDICEICKEREKEZRIZUTWVND, COZENS, F
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D, BELEN, BRICLFDILDCDETTI . COLDRIBENS, HESIOMABEEEDHE T /5 7EDIE
fEEFIRADOERZHET DT2H(C 15 FRICEREAFS (IPA) MERIZIenE L. IPA (& #IETH, I’
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H4ZzHmLI2d3E6DTY,
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A )VIIEE(CENRM T LTz,

FEARRPOEABOHTAEEDIEF N DFRIE(CE I DRZ L AMMEFRADAD X LZREUESRILT D EL)
SR CHBRNICHHRECH D e N5, IR EBRDRAEEFROANIZS (3T >T VY ZRFEDLE
NFEDIIN—T(CE=FSHNITE UL, 1993 £ 12 A, Malcolm Bolton & EEE(E. FRDEREDBIREN
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BIB(CERB U, IERELICET IREIRNEDA —F—>1 v SOBRTE
WL DO\ DHIERRRICH 1T DM TRERDOA EICEIT DT> Ty bORFEOHS

B R ARI8 (T D RAREE (LR 9 DA D DIRTE

FIBIAHMIIEEEATEDLEE

BECEASNIZN. HBVWIEABEROTZER UINRINIER ZREDRFE
FEOT L)\ THBEW (CH U TEAIN SR 7E

W NOU A WNH
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Ih7ZRE> TWET,
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e Measurement of the stresses in pile plugs, using novel instrumented bolts (White et al. 2000)

¢ Installations with and without pile shoes, to minimize resistance (Finlay et al. 2001)

e Field data confirming the low noise and ground vibration from press-in piling (Rockhill et al. 2003)
e Load tests and interpretation to assess the high stiffness of pressed-in piles (Deeks et al. 2005)

e Load tests quantifying the capacity of pressed-in cell foundations (Yetginer et al. 2003, 2006)

e H-pile load tests confirming a positive group effect from plugging activation (White et al. 2003)

e Observations of rate effects during installation, linked to consolidation (Jackson et al. 2008)

P

3 HERRAFTRZ IS THS 10 FE (1996~2005 F) DEE
(_EE% : Matthew Carter, Fiona Gooch, Naomi Lyons, David White;
FE% : Peter Kirkham, Hari Sidhu, Tim Finlay, Yueyang Zhao;
TE% : David Rockhill, Andrew Deeks, Gulin Yetginer, Helen Dingle and Melvin Hibberd)
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N B F AICHTDEABTOTIFRE

Vu Anh Tuan
L— 04 - ROIRKRE _LiERm

1. RMFLDRRICDONT

NRIFLRA Y RIFHEEDERCABL. ELOREIEL 329,241 ki, EERBFROKIER XTNT
1 3,730 km. 3,260 knEBLTWET, BE. LT, FDER 3 DOYATZ(EUH ET DEFRMAZE
B TEMENTUVET . E(CERPEILICR K HUDBFEFENSIRDIEMIRMMAZ TH DN M Al FhFEK,
gD, Hok BRE. BHLFOENSEIESESNIFERE, BRARBAKECETSENTVET,

HZNETEEE., FHL TS5, 6 BDERAE 2. 3HORFRIE(CLDHFEZZITTVET., SEADS —
XE 6 AICHAED 11 A TFEMNS 12 AREFETHRE. $F(C8~10 AICERUTHRELTWVWET, ZD40
FHEDOMETIC LD E. B FBTRELUCERIIET 363 BICEARUEITH. DWW 143 @ (HXZ 39%)
WENPEIC EELUTWET, m>HBTEEE 9. 10 BnERAE 4 FOBHERIENRELTLEITN, 2
DA, 4. 5 BDERE 1. 2 HFOBFRIENM S FLARL(CHEZRIFLUTVWET. B>FTBTRETD
SRMOMHEDLEFEIENNER TS D, TOBHBBALTVET, HICEITFDE. 2013 FIC(E 14 BEOER
& SHORBEKE. €U T 2017 £(C(E 16 ADBREE 4 HFORBEIELNEANINTLET (1],

AMICKDEKIK EHTARD (F, SRIE TEGE/AMNBDILEMF TEFHEELTVET, NN AlhBKE
ZF - S FERFRPIOARICKLD & ILEF(CHUTIE 10,000 EFTM LD R THIT RO HBFEE T DHHERN
BVWESNTWET ., SKIDKEMITRD (FERFEE L. SHEIINSVNEDDAGVMEZE SR EFAIRE
ZHBESUTWVWET, ZD 20 FRDFEHICKD E. G5TT 300 U EDFKIKEMITXOMNFEEL TULE
I, COBBOBARKE (LLEMHICMAEITDECHWTHEICREUVLSLDAGEMEZE > THED. (T
IEET(EZOREMENEINER &/ D> TWLWET, 2010 F£~2019 F£d 10 FRICH T DERFK RV T
DOFEMFL. ZTOELD 10 £/ (2000 £~2009 F) OH LT 1.5/ (123 FCHLT 176 4) Tk
ATHED., TOMEENSFICIEEE SR> TVET,

<ERPDK(C K DIEIRIL>
X FETEH FEEFHAE
SAFvOE 39% 2000 10 A 3 H
INTa>a 534 2002 F9H 20 H
1T>2)\(& 50 % 20059 H 28 H
% 124 2016 F9 H 14 H
% N e A ) 36 % 2017 8H 3 H

<HEFARD [CKDIEEIRIT>
X% FETEER FEEFHAE
IR7E>A 344 20174 10H 13 H

2018 F(CHVTIE, NMFLILERUREDILEMHICAIE T DA TET 18 FOARFIR/RERFEK g
DOWENFEELTVWET ., SAFrDIE (2018 F 6 H). F1>/R7E (2018 £ 8 A). HA>2R77&A
(2018 £ 11 A) (FFERFEMHTLZ, TNSOHUK(CHUVT, 5T 82 BICKIFETE - THRAENR
HSNTWET,
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2019 F(C(E. EF 8 A 3 BEBFICA M AIEBRUIERER THRE UIegkiaK Eth 3R D ([CKDEXH
ENFRELUTED., REARERBEZZTIEOT7OVVBTE 224, IART7ETIE 16 BOFETEE - 1T
ARPEENRESNTULET,

2020 FICHWTIE. FINS5D 10 hBDORIICEE UIEET 7 4Dt XD (CKD. $FCTA>Fv— (b
DVTAI  JIE) OE=ZSAF v KAREMR (B1). TJAZTATPE (O7>FE). FTLFvV—=
—BFv—L> Fr—/)\> (O72FLB) RETABERFEENREL. BEOMGREESO 100 BU L
DT HE ETARPEENRESNTNET,

I I ARD ([CHIX. RNFARLCHBVWTIAEARBFESEMERLTED., CNSKEDHEE. MR
BZUCTURDIFIERZIEEFDZRETVDRA T, EVCERDIE. €U THEIBDAGIEIT TERE
E(CHBREMNTEZSZITVET,

ERDZREPTHORE(CLD E. £ 3,133 knl E(CRIEBFZROT 2,358 BFFEDits Tl | IBENF
FLUTVWET, TOA. TN 427 kmDXRETE 206 EDthmaMith I XD ERRERT Cal)l1Ehs. FEAMXE
BRAISICEFEMEZREITMMIRNONMEESNDER) ESN. PTEXADF)LAIHIEDAICH T
(&, & 293 knDXREIDsT 104 BT Tl TRIRIRMMIRDDEENMEZEINTHD (K2). B (BR) @
BAEE° Adp. €U TEI(C 300 ha BOEIAAKONTNET,

1 B=SAF v 2KDEEFRT 2 ROAYTAXDZFTILIDRFEZE

FELHIAD (2020 £ 10 A)

BEREREINNLADEE 3 I N TOBF
TUPTHBEUTEELTWDIRR T, HIERE
920 kmEA LD 397 XEIDS B N 492 km(THOTE
3 233 KM TREMERSNTVET, (. U
VFLENST—AIOAICEND 65 DOih
5dD 105 XETERMREELTNET . RhFA
R DIBIBFATIF & U Z 3 2 AKFORF
BEOIIN—TCLDIAERBRICLDE. I7>F
LBEDFEF 19 km(CDfeh 20 OREXENSHD

(B4 3). O7>HA4&AD 35km U E(CKRRN 27 D
BREXME. E>FT 0 2ATE. 34kmaEL [CHLN
33 DIREXENG D, T—TIT2ETIE 25 Dih
BTEE 21km [CDEDEEMREELTNET,

3 OV LEADBFRE
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BRAKE(CNA T R FLATEAOBIMNEIRZE A > I SDBILIC K DRLPEEGIRA TWNE T IHET
(FEEIANR—ZADREN, I\ AOR—F IR EDAREH TEREDREL RO TNET, /\JAHER(C
£DE BHANSOEMBZERES. /\JAMHICEBXE 690 HaDEm (BEE. BEI”#RE) NMFELT
WEYT ., SBROFBEOHZTIE. BB TIRE(IEFEE 7.66 %. BEE(FFR 16.15%DFEENRAFTN TS
D, 2025 FFXTCHHEF 130 Ha. BHTHEE 7.3 Ha. 2030 FFXTICEBEG 170 Ha, BEZ
BWE(E 7.7 BEADENMPFERESNTNET (2], UHUIEHS, REREIDEIES X5 AT (FELICRFAN R
TWET (B4 E£R5). —7A DBDFOFFIRICEINE, COBBEDEER(CDVWCEAT(E, IBE. S8
BROTEAR—ADHABIREDZEDIZ UDETDMRICUMES KBELZFEDZLEFRL. EOWRED
FOMRATEHDFEBATUR RIECHNT(E, T EAR—-REER U AREESOZENMER
FOREH T REIMBEARTARESNDFRN DD, XEFLADRRICEENUIZBRRREZEZI SN TVET,

- o

M4 BIEERANR—X (B#E) DT

NN LAERDIIGE ISR 450,000 knEd £ D £& 570,000 knziE X 2 EADEREHED 88%% 5
HTHD. £2LT 4,300 BUULOBEIHIZEF L. ERDODAODEKZE 80%. BREDH LT 90%DEEE
BEZZATVWET (3] A (ICHIFDEIBBDOAE. € U THEBDBEEEHOZSRNERNOERZEBL T
BREFRERDVEDERDTVET . LER(CER LU TS BBAHNRH T Y — EX FICHEEAL (ME.
HERE) NDT7OTANHRSH. FIZBREOEIBIEDPEMMOREEE (CEKEEITBREZESISHRT
L CWET . BERIOEIISOEMHL(CHEIT THAT X, $FICEFHEDED R TEDIBRDOMHEDIZHDEER
PIOZ U MIKDMADRES AT LADEEZRUHFFSENLTVWET (B6),

50



I PA N ews Letter Volume 7, Issue 1  February 2022

2. EATITEADORARE

BB TEH AN LPEZS L ZOMOFEEE LEEERL TS THS DEEABEICDVLTRERT LT
EFEUl. INSOBBEIRIEATACE D THIRNICHRRTED LEXITVFEIN, TNEFHAFROERTO
I BMMIBVWTHIESNTWNET (4], AE T BIRETIREUCECHBZEATECKID EDLS (TR
RN (THRRUTOKMNMEDVWTERLTVWEFT (5],

2.1 12PHMSET. HEiRphET

(S, HIRRRR EDB SR E UCBIF DIEM Z #5589 ST2(CAVSNTWLE T, BEF(C. B LT
EAJEETT . ZLDEBHNBRLICEIDBENT I FEACERBZRESERVWEATDEIIRESETDED
(CIA—ZZEZRBNEVWDIFHNGDFET. CDXSIBRAUY MSHAKRTE 2011 FORBAREKLU
b, BRI ICERASNTVWEY ., iz, BRHFET U TCEHATEXT ., aRlCKDFEEWIRERI R E
(CKRDBEERESPDREAR(CH U, BANZFH OBEN BB TER TEXT . FL. REEHZBE
EULRWI D RFT =D RFTACKBDKEMIZERAINE, BEREOHLIEADOERORET(CEFIA
T=E9,

2.2 BEERIIET - I ADMRT. KEEIH

FMPMEZZELSE DI E(CKD BIOFERERPMI XD DOEEDINETACFHRTEET . MENZ
ROVWZHILEM TG I RO R T & UT—HREIICAVLSNTWLE T, FZ. 2011 FICEATREIDZRAR

BATEEREMICHDRIEKR I THENREELT UL, COLSRBRIEOREMRELTCEERATSE
F9,

IMERT(E INRDZEZ THEBEOEHFEDEBEDA/NC KD ZORENED D FT . EATEFZSEDH
KA (TS L TE D NIRRT DR (CARAV S IR S AASE72 I RO LE U TTRULS AN
EOMEMET T, HEIRIEMEZE I D0/ KBS ENTEF T Fe. IRDBLUROESRE
BADBANDBEMZE(CE. A—H—HAEAVPEEYHIEAZRND Z ETHISH BIEETT . MELED
REID ML ISR, INDZFRITDIBRNMI NGRS TZITDOENTEET.
Fz. BT IARDZRI U CUFR > OBROXEEIADIERRE(CE. BIREPFICARL —F—NAST(C
MLITE3TEELUT. BENRHSNFISNTVET,

2.3 BT (IBR. &5, EE)
W/ RRZEEATETH LU CTEEMERE U THWBC EEUEETY , IERIRZIERTE A UIESE RN
HEERENALAHULSNTWLET,
oM, ME—ARKDBE(CHIIBCENTETIIATARFYIOAVIS AT LA)BHEINTH D, HEEE
IREDTARIEEYS, BE, BELEODH CERT LU THUVSNIEBBIBX TEFTVET,
2.4 TBHIEEY (BsEEE, 12h5. PFRRE. (REXTEB&EE, fsHtID, HhTERELS - BRiERE)
BOBEY) I T E/KEEZ (T TIRANMAER (CKES E U TEET DEEEZE Ul B NO T BoiEE

MELUTHRENE T EATEZRVTEBRSNIBEMDOA. CNFTREZTDOERENE L SREZL
RusnaZEfMEESNBHFATT.
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m &g, fE

BIRODE TlE. T8O U TREIERERILECRALSND I ENSZNTT, BE. HEZIEET
DIzHIC (IR 1BRU. TUTIRRISISU TR EEBH ITHURETT ., EAULEMMZEDERFEARAKRELT
W ENTEBEATEATIE. CNSOTIENIMNME(CIRD DT, it SEEMOERICHIBRN DD
BECBIRBREISEERDET, =5(1C. EI#HNA I /NI R THBIZENDY. RE(CHUT/ AT
SO RATAEFRATEZCEEEHCHZTET, TEAREEROIMARZELTEDRS. EATEZAND
EHRHINCHEEE M TRF DR T 7 — REERDTZH DIRMREIROY)DE LA RIADRH 2RI D ENTEE
T BTN (CEA UTE,/ RAREIERF U CTIEE S D ICDERfEI SN (CH T 23RN BT T . &5(C,
HESNBIZEMUNNSVEREDTFRE, BUVRBENERENDBZBS(CERAVLGNET,

m BB -

B I DONEFF T, RHPEFCAVWSNTNEY ., COBEEEIENE CFAERC, B (SRR
TTREO THVNRIETED ENWS AU Y bMHDFET, FEDEFTIEICSVWVCOKLMT ERDIGE
. JORT—ZIITPRAFLZAND I ETHREROH LY — ReERTENERINTE DT,
REHBECEMZRNT (CIEZITOCENTEFT . Fo. EATECEIERDERLER (CX I D UUEHH
58, S MAhmirs, BIiFMEOMBYHLE(CAVNSZENTEFTT . AIRE. ELICKDIEEET
LT R DWHIES D V(SRR LR E T BHFOKEZA UIZEIAEPEEICHR(CEFZ/RIT IS
CENTEFT, FIRRPBMATHELENSD Z ENSWERTHEIOM IEBREOUMIE TS, EERIHIEAZBLD
ZET BFIVOU-hEFZEBI S LETEFT . BhamdREisivilZFEo LZZ@EB L THD.
MeLHF(CZEEERIBRAO N D T DL S/MFEIC(E. EEEHEZRWCHI IS ENTEET,

m g
BESFCHWVWTIEHEEE U THLWSNBCENZWTT ., REVLEILAREELU CTWLWRERC. BEZAL)
3 E T BEZIF AR EHEEIROIIER CIR IR BT CTEMICHAVLSNTLET,

R
BT EBOESE (HREE T EBOBEDAFI D E U TRLWSND Z EEZNTY, 15ICBIERIER T oL
RE. ETEFIRDHDEFNCHNTIE. BRI HAFE SN TLWDEATENBENSNET,

m TEERIE - BREIS

BBsOIEEE (X, HTHBERDR SN =2z BER Uz ttil it T EFE R UER S X7 APBEPDUNE XX —
A EDRNB v T b (BEFRENEANR—-ANEBEH B DR 0H) ZiEE T DIEHICERLSBNTULET,
RRECARBOEHE (CHWT, MTFTREERUE RS X7 AISEEFEPREBERE (CX I DBRRAIHR
ERDTVWET, RE—F o« —([CAHBENTIEERCNS DI X FTAICKD, PEREEMHOEMICKE <
B UL TWET,

3. 8HDIC
FEATERIN R LvZOMOFRE FEICRST B - BSORBRSCA LS E D FHERE(CH T

ERSREEMZWHTVE T EADECK D THAMME, BFE. RIEE. SRR EOBRN SRR
TDETEACIRETHDRERFRITENRFETEEXT,
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EFDHSD IPA BFKE

Nor Azizi bin Yusoff
W - JtA> - A - L—277 (UTHM) K _LiRGEED

Bi=

EREAFR(E 15 FRIDGKIIEYINS. EALKIMICE T 2F MBI 2B I TN RY ND—2
ZEBEUTCEFTURL, T, 2DEEE. CODFOFMCAMBERZEH D ECEDRNODTNET . &
WATZEDRATIERGZ RE I (S INIIL—TTDFT« AhvS 3> ziTNELTz.

HFORRA

NL—27DY> - JEA> - A2 -IL—27 (UTHM) XZERUFTOZY D - b 720 - )LEFF -
e (PTSB) @ 2 DOFEAETI—T&ME&R(C, BHEHRT7 I —heRMLELIZ. EMITDHEIC. AR
fiir, IPA & ZDRENICDVWTORBERSRIANMTONE Uiz, RADIIL—T(F. FAOERTF I —XD&EEF
FOFERLETY. 2 DEDTIL—T (G, IL—>TDPTSB DELZETI, ASA>ZF—0tvs
I THESNF U, G5t 92 BOEEEN 72— hBU CERZFETINFE L,

A 3 1 3
Saidahnl‘l&ﬂ's'guhadm__ MahamniBe Farha
4

1:09 PM | cte-ftds-nbi
1 UTHM RZDFEELEDAZ Sy 3>

() SO - < g K &

AZRIL SHA - Azalina i lin j mohd syafaril KU NURUL SYA_. lie Na Faridatul Adaw...

L3 ¥ % *

. D @

akmal hafiy ur Syafigal apac izz nachirah nor z... NURUL SYUHA...

%

.~ @

Farah Syuhada ahmi Shul yuvannashselv.  AdekSyqn
%
nr (Y

53 others

12:32 PM | yqe-fxzn-fip

2 PTSB KEDZEEEDA>SA>tzYVE T3>
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COEBOBENIE. YL—STDEEMNS IPA EEAEIMICDONWT, T4 — RNy DO%EHZETY . GHE
IR =T —(CEDE, HSFHEMERMICDOVWTRHERZER ZH/H DI E(CIRDFRT. UH L. EERICHK
iZRAEERUIEDITTEHDDERADT, INTORRIE. HLEFTHERSOREELRECEISENTT.
T ZDO—EIDFERTT .

BE 1: IPAZBEUT. EAFMADORENREXSEHEMESBDEIH ?

UTHM ZF4& PTSB ¥4

® ves
® No
IMaybe

® ves
® No

3 EE 1 OEER-R

BH 2 : HRIEDEAT(E. EARKMZFIAITIER2DDAVY MIATLLSH ?

Environmental friendly
Cheaper

Safer

37 (75.5%)

Sustainable

Innovative

40

Environmental friendly 14 (87.5%)

Cheaper

Safer

Sustainable

Innovative

0 5 10 15

5 8 2 DEIEFER (PTSB F4)

COBMICHTIEER. ERNISERECHEENREDOTURL. COEBCEZE U ADARZE (98%)
N AR (ST DIRfFZ DD LT IPA DIFENEY TH D EBRLTNE T ROBMTIE, CORAMD
FIRFIRZ 2 DBATESVELUZ, TORER, E5500)IL—T6, BIEADER R AIEEM(CRE L T,
COOEIMMBN TS EZZTNDZEMDMDFELZ. UL, i TH D EEZDANFFEALENWFTEA

t‘\ LJtto
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U FTUWEITDZ < (&, B KDL ESNIERMIK D E—HRBICEMTH D EWVDFRHICKDIEDE
HERIESNE T, 5(C. COFITICH T BERAMNR (CRHET Dt TDOSERERIN RSN TS Z &6,
EEEDRECEEERIFUTVWDAEEMENSDDET., UIEH > T, CORBTIEESRDIMAFTEEI DM
LFENFI,

CEBSICEAULTE. NL—2T7DESRETE, O hDBEEIX MEEIRIERD 1 DI
BTLLD, BU. KDZLOMTEITROBFEN AN, BIHEE (CZ < DIFHRMEEINNE. Z ol
DICANMBEENDINE ULNEFA. BRN(C(E EARMEERALEZTOS 0 ME. REETISEEEHNTE
dizsh. OO MRAEDIR ML RBDEEEEN B DET, U L. MEBBEIELITEEX L. BE
DITERID IR M ELRB AN SH D ET,

E5(C. INBDEET)IL—F (U T, IPANDENMICDWTERZRDD 2 DOERZ/EH L TLEL
Jzo TO—EPELUTICEBNAULET . U T, #S(3 IPA DFEANDOSHCERN T, EARMMI CBEEEZ(TT
WwWadcEnhmhbxEu/z,.

B 3 : IPA BFEPLEFHEOSIEIEDOT C ECRKNSHD E LS. EDLIRT RIAADHDEITH ?

o ST DFEDBEMHRICLS. FENSINTETIEALEEZED D,

® Facebook. Instagram 7REDY -+ )L AT« 7 ZBU TERT Do

® RI5 TOEEAEBR P EARMOBRBOMSZIRM T D,

® M. Fr U7 RINAR, Ry ND—F 2T DOMRRE (TR DTOT S LA ZRET B,

® PTSB A¥ & DEHEZ (T T B,

® FhZ IPA FERB(LIRDZEZEFDDDIELNEZR T, ZEEBEEINSZ1—RALI—PFT—X
EXRNU—RENSIERZ/DZENTEDS,

BRE 4:5R27127185 30 FEMATEAFIMIZ EOKS(CHRIALEITH ?

® FADEX T, EARME. FEROZEQIRE LFEFHAIEEMEZRIKT DDCENTNS.

o LRy — AENEDD. FHH,

o IRIS, HhAR . FUR. MEIFQRESTIFTRARAMDEF TER SN TUVDELRZRL \Fii,

® [EARMICDVNTHID THD F LIEH BECHMBIRES ZE/\RCHIADZENTEDH. LDEET
R Rl e T S,

® FERFAMICLEN. KDBETERMEDS VT TS D,

® [EALMIE, WR(CYOSUVWIFTBIE, B Fmn,. KEFEIARMTHD. EALLMISE, BE. HhRiRE
12 EDEIRERZ S| S STR0N,

o EARMNL, RIFZRRE(CRS. FfiAJREIAH R ZFIRT SICHDEERIM TH D,

FEH

COEEN S, IPAEARKIMICRE T DEEDER G ZRM I D ENTEXT, MEEDRFE(F. EARI
(FRIB(CPS UL, FHROJRERRMITHD EEIEL TLET, Fiz, IPA DFEEEEE LBV DIFDIEHDE
BEVW<DOMERSNF Uz, BESNILEEE. T —tvIa>, RFRFE BEITOITS A, F#HD
HE, BRARY—SvILAT 4 7ZBULETOE—2 3 VEHRE, BVVEREASND NG DET .
EIERDIAZT (L, HFRDAMDIBI(CES T DEASME R DIZHDRENIIEBSZIEFE L. 2T DTHICANS
NBDEEEMENSHODET,
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FxEES EARKISOAYE—S

Fith SR CRREBXE. 348)

IPA DBIRZLTHS 15 EMEEE TN IARZESHIRIRDO K SIRAEHCIRD> THSIFEZSETYT, &
D 5 F[H. AREE (L IPA DIRFTEEBIORLE U T, TC TiEim I \EHFFEELER| LT TC Z3r5 LIS,
TC DFEH=EHR—NUTEFEUR. £lo. BEDMISEFAZINET DEEBIC. ERNICEZ—=ET
BDZET, LKARBMRZARLUTEHRUE. CNETITOHNTEE TC DF—YI(EF LT 1)Press-in
Piling MDIRIB(CED AT, 2)Press-in Piling BFICUNEET = DithAZ1EHRDIER (CRE I DAITIR E BRI IRH
TR E EBIC. 3)Press-in Piling (CKD THEERINDIIESYIORFE. 4 )Press-in Piling DIE. MILE
IB(CREYT BMATRELIK(CHDIZED TULET . SHUE. IPA D HIERINE . MBI ORME. MIkifEOE
HTHDENDIFFHZENIAL, HFRFEZEH U TCETTVDRZEICRDEDTY, SEDSMNETH.
REEBRTIIIPA DFEFEZEEN TR, [LVBRDART Y (CDWTIRTRZESDH D & BT, IPA DIRTEE
EHEBRNICAEN DR DBRARZED TSV EEBZITVET,

Andrew McNamara (35« —XZE0O> K>, EiREEBED)

2007 05 IPA DFFEENCHED D> TEF LM COED 15 AFZIIR B (CHIE DM R RDZENT
T ARESINULLRBNET . REEZEBSOEEREUT. FAF IPADRVNNC U TEATEHRZRIE. BELBA
TENZBDIHZD(CLTEX L. BEOBWEHRMOFETZMi I DICHDEERMFTEE TENTD
Jz&b, Fhi BBEK. Limin Zhang KICKDEEDE L. BEERERFCODLEDEDZHEEL TET XU,
SO 5 FRODREZERDOERE. CNSOBVVKEDHAFTERIZHEFL DD, FITEABMDER LT
WV ZE SHRICIASH TN ZETY, INIC(E. FEESINDEFRRELEHEARTIOTOLE
ROEANRANZXAICE T DR Z RS, EATENEEU CTWDRECH U TREICIIBEENN. AR
LTWK ZEZBELUEVWEWSERESDDFT . AFTNSDRERFBITERTETDLEELTED., 518
BHENSHEERDENGEWCLE., SE<OERBENEFTDIEZEUVHIULTHEDET,

Nor Azizi Bin Yusoff (V> - 1> - A> - IL—>F K%, LiREL) LEHESR

IPABIRZ 15 BAFZINR. CNETEREETIC IPADEBCHEDDZENTEEZEZAREZEEFULLEBD
THEDFT . LBREERIE, IPAZ1—ALAY—DOEHREDEBNZHEL TLET . 2016 F 9 ADEITFIL
K. IPA Z21—XLAY—EFEHTEEN. RELCEDITTEALKIMDHEIBS USZL <BAFITTNET,
FLHERERE. IPADITIYA MOBE(CEERZF O TVFT ., INFTICHARTE. RERUFEED 3
WEFEODTIYA baFL BELTVWET ., TDMOEEE LT MBEEREHRET IPA DFIFRAR
BOHERICAITTRDEATNWEY. ST BFE - BEF30%. BARE 717 %, FARES3HEK. €0
THERE 74 LZAIIEBMEITRELTCVET . 5RO 5 FRITE. EEFNSD/— —PEFOD
FRADS, KDZLDMHXW IPA Z1— ALY —DRBNFESND I EZEO>TNET, Feo IPADTT
YA hNOZEFCZHET DL EEIC, FHREESFLEZEICE IPA OFEFBICTSEUTCTESZXDLDIC, &
BEHHEL TS DFT . RRERIC. RECHDIZDIEEDEENCTHRHWZEVWCERCRHFIOBRZH LU LITE
J, SEREBREHCERDIREZHELTVWEET.
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Yiit REE CRRITEAY. D)

COETFEDE T, EATEGFFAMBICAKS S HEEBLUTET UL, ULNUIEN S, ZORAEEAIEOR
RS, FFEDEFDEE - S TOBERBVWELRENTH D EEAFTT . BRZFES TR BRSHED
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