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A490 Bolts.
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(galv.) Welded and Seamless, for ordinary uses.

A123-89: Zinc Coatings, Rolled, Pressed and Forged Steel
Shapes, Plates, Bars and Strip.
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PVIMPN NNN NIDI Y PP NN L1225 >7M

1

M)

PNPN NOD) 9D Y8

N

»)

S



117

(Fabrication) nvwa 9189

k)
OMXN DOPX ON DN OMPN1 ,NTAYN 2POY NLYI NN OV

AISC-n VY91 SY MYIITA ITIY ,NT THONI DXV IN DOVIVIY/NIONI

NPN NN PPN THONM 7NTYA NYIPITVONP DY DAY VY9N — LRFD”
791 22N Y9N DMPI DNV WX DTN PN /N9 DIV DY
LDXIMYN NI DI P DINPIVA IN DIDIDINND

¥ N2ILN NIRNND) NLYI TPXPITVONPN NTIY NXNY ORINX PN PPN
ND 19PN . MIVINDT NN NPIOND DXVIVIV/NMONT ININND DPINN
SV IMUYIN KOO DIIWINDD DXVIVIY/NMONT OININHDD DX I NN
ALY NYMN NDINN AT AN NYIRD NN DAPY DIAPN DY AN PPN
M2 DAINYN DNV NN DD NN NPIDNI OOWNINN DXV 9D
DN NINK PIN/INNI OX KON ,NININM 11722 1257 1I¥I NORINN
DXONN DONSPN DXTWY YT-DY MYNIAN PIPIIVONPN NTO9 My D>
MUNY T

DX9MN NY»
MNA0 ,MPATN PRY ML YITID AW INYNNY d2DOPNVONP 297 Y5

w (Punched) 22 12 oysan w 9mnn N (Laid off) oowna oonowny

D9 (KINks) 09ma .1oxYNN 123 YNINND NININD NINK NTIAY 95
.N2°09Y N2V NNd DINP

J9IND YNIAN MINN MM NPNT,(MVD) MND SY DINPPIVHD DWW NY»
DN NON NONNN DX DNND PN INK P D95 IN DYPTO/DM2WD DN NOY
S5y NYYN XY DINN NNVIVNVL NITD NIPHNDY ,NNT PN N YIT NPIRN
NPP AN PATDIT-OITR PHY IYAY IR NNIYY NONND NNINN NIVINVLN
Y09 DINIVANVY DIING IN DINPIVN DIPON .NPVINI YNIN> NONNHI

(MYLY9) MNYN NS
NPINIY NI J9IND TPIPIIVONP PPOND YTV 1DNN NTI9 (ML) MIND
PONN DY SYAPY PN OMIYD D22APN 1PN MO DINIY DY SUNRIN

2N1P NN
MMSNT MDHNI PPTI VP POYTH PN WP ONTPn 9o
N Y pr(Punching) 2192 -5y DONTR Y PR .OMIVIY/NNIONA
IVIPN .NVLYA IN NNMN YSIAND 12 NONDNN N2 NOIY YT-DY DXNTP dNIND
27120 YV 21PN IDIPNN WOPN 1/6-1 DITY 7P NMITDPA IINNY DNTP DY
POND ¥ .OX0IDIND IN DINIP OOV KOO ,0MP) NPND DXAMN ONTPN
DXNTP YV NANIN NYIT DX .NTPN DY ONNN NLWNHN P DXTI/D312Y
TIPP OV POINI NANINN NN YNID v 07120 NX DNONY 1D DNYID

.(Reaming)

(Drifting of Holes) o'n1p nitn

YT PPNV NN P YNID W NIDINN THNNA NYNINNN DINTPN NI NN
NININY DYNNVY NNID NN XY TR OMPNRDY DOPINN NN NXXIAND NP NIV
DONNN MPYY IN DNTPN

N

2D

N

Qn

19.10
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DIPNNN 9190
DNNRNN DD VMDY MPXPITIVONPN NTI YPHN YD ,NLYA NIMN INKY
951 DMIMYON NN PISNN OOWIN NPIND YWIN DR NNPNN TNNSD

9

(hanYmIN N%A3) 0NN

%95

-HY YD [ NT THDNI IN DIVIVIY/NIIONT NINN PIN DN NON 012900 DD
T PHIN NN DTOO NI MYSNNI N TAY2 NONOHNN NdXA2 TIind O
AISC Hv 7192 NN VTN NPNN NND MNSD TIY-NMVY 1PN NNN
.NTY9a Ay

£2)93 MYYINI BININ

PYN DN DTV DININY DN MYNNNL WD DI MYNNNI O NN
MYNNINI DNDNN IX PITAD) 200D ¥ .NINYPIN NTIM NPPOT DM
0NN VY9 AISC-N VIvNI INND ORNNA DM PN NN D2
02NN 95 .7490 W ASTM A325 »non D12 MyNNNI O»DVPIVONP
STI9°N NDN DINDN PP DI MYNNNA

D29M91 B3NN
-9y YN TININ,DXIMIN DINDN DXVIVIW/NIIOND DI DN MMPRI
TIIN MY Y5 .Y P92 ININY MYOITY DRNNL 1DNDINY ORI
DXNINY DNNN2 MYHIAN MHIPIVONP NTY9 I DY WPl MyHanw

oy OM”M3aY vyonr AISC-n vronayy AWS DI1.1 viona ovNann
STTO9 AMNPIIVONPD

NOND NNMYTA OXPONY DXTNNR P ,NINK NIV DOND VDI RO TININ YNLY
YNLY .IONN DY AYITIN NNXD XINI PYTI YOIRD ,MNYNA DTN
0N TIY > DY NN NORN MWIITN DY 1Y XD GUN TINMN

MYNNNA NADINN M0 OMPIDY NN TIVIDN NN SNLY DY PID W
VY, 7935, NAOPNN NYP ,NTIVN DI ,271) DTNV Y PV ,NTI9 MYIIn
POVVND D»PI DPNONN DXNVLY NYAPY TY ,NIT

APIN NN NONON MTIVN XHYA,DX0NN DN T DY P TR NI DINNN
29951 V9NN DY 19 P9I MVLNANN MYIITH DIRN TININ DV

910) DYONT YWY MONN KD MPIT2 PYY NINT 29D Y8ID ORYY Y NPONRD
95 NYY 2N P PAPM NHNPNN INNA IX PIAPN DYNOINRONN N2 (T
NPYTAN .MP TN WX OWD NYINT MINY ,NITYN DX ¥IND 90N DPYYN
.D50NN 97Y) MPYTAN MDT NNDNA YN NNNY

DDA .IMNIAYN DY YTNND YNNI 1D2APN YT DY NN YOV (TN 19N) TN 9D
MINRNN MTIINVPONRN .0IN RID NONN XD NPYTAL WTNN TNIN PTI» NPINN
NON P NOMINN NTIN NOY WIRN MTIVPIND 1338 N M1

STy v N E7018 ww E60XX

MO DY NNOWI NPINN DY IMUIND 92PN WP TININ NTAY NONNN "D
ND 99D YIIWN NIVN PN N L,YUNPNYNY INYTL ¥ 1N IWUR MTIVPONND
INDNN INPINND IDINNDT YIND IMD2 7P KXY JAMYID T NMYR IO
DWNIANN DN DV MMIVPORN MOND  Papn YV TYOIM

AMysnNa

N

0)

19.11
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JOININM 19T 22N AN XD NIPN D2 IR 171D 5 717 OINRNDI1NIN TININ 1Y
SY NN TIIND 7P ©IDININ TN, NN PISN XY TININ TN NPHN2
STINI2 DM2INHNN DOVININD NIV DY VINN NLY GPIN

23N DNIPNA DIRXNI NN DX TYPNN DIPONNY XTND W TININ VIND 2D
NN NPNMIPN NPSNNSTIY DMI9NN MXNINN MAYNND TN,

POIYNY DWW NPNY DXAN TINID DITYPNN DIPINM MTIIVPONND

NN DYPNY TY DNNND YT 12 7PN IYN ININ DY NI PITN DY TapnD v
DINNHNNM NPINNATH TN

APY MIYINN ONYI MTNN IWINRY TUN J9IND WIAP> OOMINN OXPYNN
SV YITIN NNNN PPT AN NV NN DY TN ,DM9NN YV OMXNONN
PON2 VLI TININ MNP .DI1NIN DIVINOND

NN IN NN WATID PN TIXPITIVONPN DY 12N MNMIPNI NNN Y09
209NN DN TONN NY2 NP NYT DY IO

2NN NIMPNI NN VI NYIN HAPDY PONY 92PN DY, 01V PRI NN
INID NN NIV

Y¥ID 11D MNP ,DOTINY - NN DIRYNN DXVINONNIN TN DD DY 15910 DD
2NN MITNM KDY NNOY DTN

DYNN DNMYN DXVNINI NIV NNPNN YA TN PPT NNV TNSY
222 MMD DYAPNN XD 1V NP2 DIIININ

NN MIN NIPA

mmin npd1a .1
DIMNN DMNON 990N VINA 19037 PYDA NIND TvNNa  (N)

,BS nx72,1 17520 DIN 9563 )1 %95 v 701N NpYT1a TIindda
1PN VNOND

2711+ 0.1 X 70N 2amA > 9 99070 NP DTN (1)
271 0.2 + 0.02 X Nan vy > 9 99N70 WP TN (2)
NAN NN PAMNRNN DTN (3)
NN 3 - 0.15 X N9N MY > DONAN YN WD I -
DYOPN e=
NI 2 - 0.10 X NN Y2 > NN DY TNN TN Iy -
DYOPN e=
N 2 - 0.5 X NaN My > DXNAN NNAT P2 MRNN YN -
DYOPN e=
I OPTO 59D WAV KD - NI OPTO  (4)

TN NP DIIVIP (3)

W NP DIN 8563 ypna v NM9NY 90 IMNNN MDTI NPV
NPT NPNIN 2921909

TIIN NPT DTN ST ()
PNPIVONPA DI 92 IPTD THPIRN NPT

i
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09N NYY MPPTa 2

09992 VN MOMIN NVIPIIVONPA WY DIN NI MPPTa (N)
REFR

T HY NNX NPYTA MINSY PP DYINMIN MPYTAD DX TN DT (3)
NP NVONN 292 N HPWNI NIV 2 U35

SIPOTI DN MPITA PPN YN DY MNRD Q0N ()
NPYN TN NON DI DV 100% S MOVMN NPXTA (1)

NN DY ,NPYN TN NN DN DY 50% SV PV NPT (2)
JN PYD DY 30% SV

JINDD TN N0N DN DY 10% DY DOV NPT (3)

o rr)

-1 039D MYITH ORNNA YNIAN NNPNN,NT TRDNA DXONINN DNPWN TION
DINNND 7P NP TR /NTH9 NMEPIILVONP DY DM1Y vIan” AISC
DT YP-DY YNIAN NNPNN (NNIYRT TIIT) NIYND 28N R¥DM NTYD
NVYRI NIITL DOONN DIONINPN

NINTNN N33 NN MNIY

MINNDYN NRNIND NN DPONT NN PPNNY IN 2N )M XD DN DMIPNI
NNy oMy N (Errors in shop fabrication) naxonn n»aa Mx»
97 PPINN NVIWY INMYIR YAIT NPIND TN NNT 28NN ,ND2IN INX OYND
AN2WN DY IVINY DMNPINN Y NN Y8 HDIAPN .NTIAY PYRND N 1NNV

n2590

MO DD ORNNY OXVIVIY/NIION ININNDD PAITNA YD NTI9N PPON D
DYOMYN 992 NINAN NYIT 12 DIPH 932 RPN NPINT MDINN .NHIRNIN
DYNITN MW TP DI HDID,QUNIND DI NNN MIXPITVONPN YPON DIPHN
MR N MmrN Momnn .(Piles of materials) o> imin oy 75 7180
.NINYVIAN NNVIND MXIN N TIY DI PPN

J9INT DNIADIN INRD 1AXY ,PIPIIVONPN DR DIXDIINN OMNYN DPONN
MY DY ONTNINM M0 POTN OXIND ,IVPN

PONY INND NON ,012N1N/0°)722 NTNRSN N TINI MDD MysHiIIn N
AUITID AWPN 19IND AN VT NYPIIN NINPITVONPN

V1P 19N DIPMIN PV onvwm (Bearing surfaces) ooxwn onvown
NN AT AN DI IN YA 0NNV, TV , DVUpYP ,0°12v ,NTIDNN 207N P
.DWN DYPONN N2DIN 79D NTH IINY

Sv axna OPNTHN DNPMMPN1A wap» (Bearing plates) ooxwn mmd

.(Full and even bearing) nyxnm nxdHN nH12D

TINM2IN DXIINN/D%)12 MYNNINA YTANY NTIAYN OPON ,NNRPNN MNTPNN DY
M1n Mo ,(Dead load) ooyapn ©¥omyn 95 NN NRYY YT PraDw NYwa
NPNN YOIV DD

2D

19.12



121

PIX¥ 927N D2 MMIPNRI PN TR Ny (Splices) DMN/OMMIN XA

.DOVIVIV/NMONI
PIND TP Y ,00)92N YW NI0N YNAD NN NPANRNY IR NIDN NYIT) DN
DPRYNDYT NOMIND 7PIPITVDNPA YIDYW NYY) DNA DMNIAN YD NN 20N
PPO TN DNTPN N XY v 0720 1NN DN MMIPHNI ; OMIPNa

.(Plug weld)

(nLYAY ¥9153) BYNNN

WINID .M PIIN NN DO )22 YINOYW NYY NLYA DINDNN DI WX TNND
NPT HIT-DY TWINY DOVIVIY/NIION YNNI PIN OX P TN INP NLY DN
STI9°N NDN DYNDIN 1P NIT P9 MOLNINND MYIITY DXNN WYX D NINN D
273 2 1Y - D2 NN MXIIAP DIPIA NINMNN NMOON

D921 Y5 .(NYNN NPPOIT IN) D195 DIN NPT VAP NNYNNI DITW IUN DMI2
92PN OYLN ONINN TAW > DY DIDWID NMIDN IPTAN

597D ¥ OIX DIY NNNN LNNNX NN THPODYT 990D W XN WRD DD DNNN
N2591 DDA 570 NPPOITOINYN TNV WHNYND PN 1IN DIV .NNN NN NIPO*T
LDIND 9D 92y1N MNAY MDD YIZY XN NYIAN VIVAN NPPOITN DIDIND

NV ITH INIY YN NIDNNND MINRD TINITIW DITNN 1N DIVININD YNNI 9
92PN YW NOoNYHN N NMONA

,70N 22 ROD VINONN MY TY IND DY NMN XIVN NN RIND TIX TINMN DN
21PN MNIN

SY TMINN VINIRD TIYN 1PVNND YW 1IN DD 19N1 Y2y X1V NX NVIAND NN DY
VIOV MINAD INYN SONDIPHD TIIND (NPNDNIV NPNY) OMINT TUNN NIMY 11
2279 50 IN 99NN Y2y DY

N XY PTN 239970 02w 10% DY NYYN XD DININN DIVINDND N P2 NNHRNN ON
D0 TUNNN MNMD IPYIDY DIDININ NNROWN INKY D7) 3-n

191,01058 MYYN 5-5 NNNN NINVIVNVN YR NIRINN N2 TIND D YNIN KD
DY DWHY NOWN N2V NONN DY TNID PN

DI 9D DNNY W NN 40 Hyn NMNYY DT

1IN HY NPINT 0N, NTOON N 21D DIMDN DN TYNRD INNRD INIY NTHIN 2227 D
.12591 79989 VINYRN 'OV MPIN NPYTA NTIVND DIROY Y95 079791797

(939999) NP *99y

9 DY DXIMNN N2IA0N XIIYN NINY KD TPNPITVONP NTOAD (DIINV) NDIAON 1Y
M NMYN VIPI 1D2APN ./NTI9D DMIWIN 0225 PN X PN AISC-n 7non
2NN NNONA DMIAVNN DX OXTINN DXPONN DY NIADN MIIYY NPVIND 1D

RuplUh!

P2 NN YN

INY NDINN NN YIANND PN NN IDAPY DINDNN DIRY NONNN YNVLWN Yo N
PVNPN NI 2D DYPN NYIANN

19.13

19.14

19.15
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PINPN NADY 29D YANI NN 1P DINDNN DOYLVP DY DIIMIN DXNDN 8-

YA NPIN NN IN NDNN IRSIND DOWNANN DIVINDNI NNIY MY YD 2
D799 NLYN NOAP TY MMIPNRN VIV INRD NP NN ,INNT DORNNDN
IPN AN, PN

APVNP NODI 97 NPONN MOV A

DIYYM D799 NN

i BN 3
DYV YYD NMMNIN AN O MEPITVONPN NTH HY DYYNN YYD
.099MIP- Y915 DDV YDYDN PHN DNNNN

MYPIVONP NS A
YN OYNNNY TPNN,0IIIND,NTIAYN ,DNPNNN DD NN 919> Nnn
L0MNAY 9D TPXPITVONP NTIY Y2257 PODY YT DIWVITH

023N Y A
727 MNP MY DINN DOVINON) ONIAN PYT, DOIMNMINND DT MINY
)V2)VI 91D HPWN 290 YT NITNRM YOPION

19.16
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1999 9231 DIV ,YINYD YVININI MHINDNYI - 23 999

D199 Y015 MYNNNY ©IDa 23.01

Whs N
NTAYN NNION 1

D919 NT99 Y009 TN ,PIDY 192PN NT VPNIY DY INTION NNDNI
,TINN — ANT WA YPIPN ONIN DX NN ININNDD M9 199 PPo
NV PP NP ,NTP N WY DIV, W PTNN TINIA 12N NN
.DYONYON NN PNV XD W PTHN

INPN OD9NA DPIIN XINY DIMNI PIMINPYI ITNY ,NTH9 N8N ©I0ON
.DYVI9N PINY

T YNADY NPIDINA VNN ANNNT TY ,)IVAT NPSN DN NINY v
, DN ,NTIAYN ,DNIPNNN 99 NN 995N NTIAYN IISY MMPNa
DNNNA NTO9N YONYD NITNN TNND DOWNTN YN OYNNINY TN
NN MN0NY

ANNI ©OXNINN 2

TTYO2 NPINNI RY 22PN .YPIPN IPN NITI DX0NN YPIPN MM
PADN NYTNY YTINN DY MWD

.D23M) PNRN IV OONIN NN TINDD WIT PYapn

NAPN TONNA ANNI NYIN DIRINNM DI/ TIWNN D YN
NINN TP XD PNRNHN 31NN IDNDN DY TN 192PY 1710/, NNNDN
YIYII NNYIAY IN DNV DOINNIN IVON DIDNONN DY NVONIND MNOYD
.DMYY NODINN

DY DNIPN 3

;0NN PON DNNNY NHIND MDNDNI DO PNDT DXV DNPNN
NIODIN NNTIND DX NIAONN DINIDIO YW NP MHINND MNTIN
Ra)axis gkl

PON D3 DY NVIAN NPIN 466 ORI PN (N)
NN TIPAN MWAIT -V 118 ONW PN (a)
020 OMOYID DAV 896N (M)

2TIVN PaAnOYYON vVIgN (1)
SOMOIINXIPN DD (M)

(") PIANC — Guidelines for the Design of Fender Systems
2002.

(%) Recommendations of the committee for waterfront
structures harbors and waterways 2012 EAU.

() As 3962-2001 Guidelines for design of marinas.

(v) American Petroleum Institute APl Spec. 5L
Specification for Line Pipe Nov. 1992 (ANSI/API Spec.
5L-1992).

(°) American Society for Testing and Materials (ASTM) A
252 77 - A welded and seamless Steel Pipe Pile.



124

()  American Welding Society (ANSI/AWS) Structural
Welding Code D1.1 92.

(3%) American Petroleum Institute APl RP-2A-LRFD (July
1993) Recommended Practice for Planning, Designing
and Constructing Fixed Offshore Platforms - Load and
Resistance Factor Design.

(») ISO 15618-1 Qualification testing of welders for under-
water welding. Diver-welders for hyperbaric wet
welding.

(1) ISO 15618-2 Qualification testing of welders for under-
water welding. Diver-welders and welding operators
for hyperbaric dry welding.

19390 MPINN 4

DXONYON DY NITRM MIPNND XOM >TY02 19N ONINN PPN
Y200 OWUN NIRNDNY NIIYN YN POY .WITIN PRIV NYITIN N)I0N0
20 YD) DXONYON NITHNY NVIVM DN NN MNP YT MOYPIPN DV
MD Y51 DIONYON NN NI WAVN DN PTNNY ITD WATIN TSN
.DMAN-YNDAN DXANNN INA OMOYPN YO YY 92NNY N DY LY
MNNIAN TONNA NY DY VINIAN AT MYIRD NPIND WP HHN DN
912y PNV OIPTPN DI99IDD 1 AYN NPININ AN XY DTN YPNN
LNONN DY WP DMIWIRD DMAN-INYIN DIANNN IN/ OOUPN DO
VAN NOIONN NZAPY TY ,0N109N DV NITHNM MIPNNN

NN NYAYN NPRY MPNN PH2 MODIND JIWID MYIAN NIDIAPNN XD
NYYA APY NHIND NNPOVN TNXD DY 9T NIIND IR/ DIONDON DY
SY DMHYON DININND NNDHNI MDIDHN PN TaYn ,DXONYIN MpPNNa
NN

MIN NP .2
Pl A

: DN NP NODIA NNINNIN WY YN

DNNNA WD PN MY OV NPYTaM NNPPAN Y5 Y (N)
NN PN P ox O AWS D11 vian mevnatd
YN IO DINNG INNNDMY DN DI .DOVIVIY/NPIONI
22PN PIAYN DY DMPN DINIA

SV MWYN-122P5 HYONY NI DTN YT-DY MYNIAN MP>TaN Dy (3)
2IN APYTAM NNPXAN NIDY DI AP NYIND MDA Poapn
MINNN MP>TAN 53 DY WRIN NPIND YT \DIAPn 0apn DY

D909 NINYN .2

MYITY DORNN 1DNDIN NNV NONRD P TIN THN YY) 0¥ONI
DYV

.00 NN I v Nl 1SO 15618-1,2-y AWS D1.1
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Mill mpr9a

WINY 010NN 959 Mill Mpr7a ¥1%93 T9IND MIVITTH NIONN MIYNIND
APy ASTM »pna 1nyy 0w v1ana

.3

02191 NWIN

NPT MNVT

Mill-n 2> 72 Y¥ MINYTN YW DOPNIY (2) MW NN 1Y v Dapn
NN 25YY ONYA 7P NPT .HT P90 92 1PDY DMIIMIND YD MDD
SV MNYTNY INKD TY NONRIND 122 OININD DV 910N NN

N XY Mill-n mprTa

99 9N

912 LN 2IND DNN NYIRD YHND ¥ NLYI TIN INY DN OMIPNI
, NN NO DI HY MY DIVID ¥ .NTIAYN NDNN MAD NN HY N0 DD
NON ; NN POIN DY NAT; (D39I0) NIAD PN DXV DY)
DY DY) NNNI DIT,NNITI DN ,GOYN N ; MTIVPIRN DV DTN
;D2YN P DN OTP MNVIDNYL (DMWY DMAYN NIY WITD

SN0 TITAPI MIRMN MYITIN NMNPIAN IND ; DMI1IYNN G81/7TD

I99 YN

DVYN ,TNIN DY 5910 TN 9D May T MTIVN NPIND v 19apn
,DNAN MNP, MMNTN OND ,NPNIAN NX TIVY DTRN DY ININM
PNNNY THIN DY PrOYNN HY,TIY GONA .N1NIAN TINN NININ NXRXIN
(3) IWVPVY TONNI THON XIN D TININ NO NN PONIN TN YOV
QoM P> PIAPN T DY IPOYPY DONIN DI .OMINKD DIVTIND
2NYNN NYN T DY INAD NONON DY D) ,MONNINON DNONOND
NN )NAY MDD DX INNYD 1Y PHRINN ,DO¥0 NINRND GR DY) MInd

T2V NN 92PN DY DONIN

D MNP MY/ TIN

NN 91955 v .NPANS TININ MNP SY DDV TN W DIpn
.DMNDNN IMPIR OINNIN TIND,TNIN,NNPIAN TNY DY ONIMNY

1

.3

4

2
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02021950 NITND INIVIV/NYIN

95 NN PADY 92PN .NPONRT MNDNA PN TN YXIAN DXONYON NITHN
VIVIVW/TION PO PaApn  .MPIN TNND DVITH DIYNHND
-HY NP2V NNONNA PO ,ITMNY ONIIN DY 2110 RON DIV /TN
TIRD NN 91D DI/ TIWINN .NITNNN NRYWN INNXD N Yapn P
09 MPYN ,DINNN M PRIY IONNX ,ONDIN DT ,DIPMIN ,NITHNN
,DTPMIPINY DINDN/OMININD 190N ,0NYON YW 1PYHYN PONM NSPN
,NINNND DITRNN TIRN 1IN, MPPN OIDIRI/PIND ,MTPA NPTN
Y 10NN 999 NITNN DY N7D 10 DO TNND WAV MIMONNN 1900
NP HY INMYIND NAD 7P, 0N1DIN NITHN DY DI/ YN ©1DON
NON ,NOYANN ANP W00 DY DTN NON NN D) 71> DWW I/TIYNN
WX DN MY DITON NITHN Y2)D DINNIN,NITHNN YD DY DX TN
VIPN DD TYND W TN POR PRIV DNIDIN DY NPMIRDTH OV MTTNH

NPONY DM POY MIYTHY DNDON NYTHN ToNHNA »PIN

MMYanI BIYNIN YV NN

MO NPANN DY INYIRD WHINY 1PIAPN HY DNYIN MPNNL DN’ DIV2
Sy MY ATOY DOONIN DV NNIOM ONDIN MY NPT 190N 510NV
NN NPT YV INKT MYIYD) VIV NININ NIONN .DIYHY NN O
NPT ONYON NYTHN MW HYW DIYSIND DN NIDY ITON ,NVIVN
SDUM NNINN MLV VIDdPY NYY» DNA DXNTPNN 1) OIPINM
,DOVITIN (DI1YIV) NIADN M2 ONDON NIANM NYHON MLV
ToNN VINOYW NWY» DN DIYNNIND 1) ,0N90N TINdM N ,NYTHNN
910 DMWY P DI PPONDY PHRN NDNY P NYIN TNNY NITHNN

PPN NODI

28 MON

DTN NTOAN NPY ONIDY NITNNN TPXY NN NN NPION
AT 5 IVIND NPOND VI NIIND YDNDN DY MYOIT1a
.DYTNPIN DININD HY MYOITI DXNN MIVYNN 1IN NMION

.5

.6

7

2MY MPATA , 0197 O ,NTTI/9P0 NP

,112351 72) DY) NLYA DNDIN DY NN PO DIPIIY ININNK 7M1 DIPN
YWV TIWONN DY TN ,PID> 0PN ,ONDON DY NITRNN NNOVN INNRD
DY TINPNN DYON DNYON YN DY Y192 DIPMIN NN NN IPO ,NITHNN
1) DY YNRN DO NN YOI MM 12PN L0100 NTNN MW DD nndwn

Y TRDN VNN, TIWNN NN

D990

MIN

-2 MUVNNN NMYIIT TINY ,ONDID VIDOIY YY1 NTOIN NPN (N)
L0 Y, X52 1T ,APLSw (5L v199) 7nonp nasd vYanY

MR API Y 1pnn 1N wnnwnd 15001NY D18 YT-DY PN
PIONI PINY 9D NININ NN DY 19T 22 T0IPN

1

i

9
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TAN OONN I 9N DY TIYNYN TN NS D NN (3)
TP MPIN HYHODPHNN IPIN TIND WOPN 16-D NN ITIVIPY
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Green| Dry { English |Green | Dry | Metric
Bending Strength 22458125963]  psi 1579 |1825] kglem2
Crushing Strength psi kgiem2
Max. Crushing
Strength 2596310312 psi 1825 {725 | kglem2
Static Bending (FSPL) osi kg/om2 -
Impact Strength inches | }ooem
. f : 1 . 1000
St:ffnesg 2901 | 3129 | t000psi | 204 | 22C kglom2
e 28 .22 | P lwms| 2 | omekgroms
Hardness 3684 lbs 1671 kg
Shearing Strength 2048 psi 144 | kglem2
Toughness inch-lbs c-kg
Specific. Gravity 0.92 | 1.08 0.92 }1.08
Weight 62 Ibsfit3 994 | kg/om3
Density (Air-Dry) 62 | Ibsiftd 9941 kg/cm3
-|Radial Shrinkage 6.6 % 6.6 %
Tangential Shrinkage 8 % 8 %
Volumetric Shrinkage 11321 % 1132 %
DT TINON ;NN LYIAN NPNIAN PN DD AR NININD DY 7PN XY N9
270 20 -2 5¥N OOV TITH MM NN XD .12
270 360 MO OOIPN N TN .13
{3} MTH MINA XD 755 571 %95 NN MYV WY MPAN M7 .14
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Product Description

Premium quality water based deck coating for exterior use.

Intended Uses

To seal and protect exterior wooden surfaces such as decks, outdoor wood furniture, wooden bridges
and docks, garage doors, shutters, window frames, doors, garden furniture, gates etc.

Features & Benefits

Water based, Easy to apply

Penetrates and rejuvenates wood

Low edour and low VOC

Built in UV stabilisers and preservatives to protect and increase the lifespan of woeden materials
Seals and protects against moisture

Excellent wear resistance

Low-build finish that maintains the natural appearance of wood

Can be used on all wood types (SA Pine, Meranti, Ballau, Saligna)

Product Information

Appearance Clear (WWV 1) - milky in wet state but dries to a clear

Colours Light Oak (WWV 2), Teak (WWV 3), Oregon (WWYV 4), Imbuia (WWV 5)
and Mahogany (WWV 6)

Solids Approx. 15% by mass; 12 % by volume

S$Gat23°C 1,040 kg/e (typical)

voc <16g/8

Fiash Point Non Flammable

Theoretical spreading rate
Practical spreading rate

10-15 m*/{ per coat. This serves as a guide only.
The practical spreading rate will vary depending on the porosity and
profile of the substrate, as well as the application technique and tools

used.
Application Details Mixing Stir thoroughly with a flat paddie until homogeneous.

Substrate Well prepared wood surfaces.

Method Brush.

Thinning Not recommended. Ready for use

Cleaning Water

Application Environment Surface Ambient Relative
Temperature Temperature Humidity
Min: 10°C Min: 10°C Min: 10%

or 2 °C min. above dew point

Max:  40°C Max: 40°C Max: 85%
Drying time Touch dry 30minat23°C
Dry to handle 4hat23°C
Over coating 4hat23°C

Storage & Packaging

Store away from direct sun, heat and severe cold.
Packaging: 1/ and5/.
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Surface Preparation

All surfaces must be clean, dry and sound. Remove any oil, grease, mortar droppings, etc.

NEW WOOD:

Sand in the direction of the grain, to a smooth finish with 150 grit paper. Remove dust with a damp cloth.
PREVIOUSLY VARNISHED WOOD IN GOOD CONDITION:

Sand to a Matt finish to create a key. Remove dust with a damp doth.

PREVIOUSLY VARNISHED WOOD IN BAD CONDITION:

Remove old varnish by sanding or by using REMOVALL ALL PURPOSE PAINT REMOVER (RRA 220). The treated
surface must be rinsed with water to remove all chemical residues before re-coating. Sand to a smooth
finish. Remove dust with a damp cloth.

WOOD PREVIOUSLY COATED WITH WAX SEALER/OIL BASED WOOD PRESERVATIVE:

Remove all evidence of residue by Mechanically sanding or by using REMOVALL ALL PURPOSE PAINT REMOVER
(RRA 220). Remove dust with a damp cloth.

PREVIOUSLY PAINTED WOOD:

Strip old paint by deep sanding or by using REMOVALL ALL PURPOSE PAINT REMOVER (RRA 220). Rinse
thoroughly with fresh water. Sand bare woed to a smooth finish. Remove dust with a damp cloth.
DISCOLOURED OR WEATHERED WOOD:

Remove discoloured or weathered layer by sanding with 100 grit paper. Sand bare wood to a smooth finish with
150 grit paper. Remove dust with a damp cloth.

KNOTS IN WOOD:
Apply Plascon WOODCARE KNOT SEAL (PK 2).

FILLER:

If required use POLYCELL WOODFILLER. Sand to a smooth finish.

Application

Do not apply in a dusty environment.

NOTE: Do not thin NATURAL DECK COATING - ready for use.

Apply the first coat by brush. Aliow to dry for 4 hours. Repeat second and third coats in the same manner.
Apply at least 3 coats to new and old wood.

Sand lightly between coats with fine paper to de-nib. Remove dust with damp cloth.

Caution

When coating exterior wood special attention must be given to the adequate sealing and coating of the end
grain.

NB: Freshly painted windows, doors and gates must be allowed to dry for at least 12 hours at 23 °C before
closing.

Exterior wood subject to severe dimatic conditions and un-seasonal weather should be re-coated every 1 -2
years to prevent substrate degradation.

Safety
Precautions

Always keep paint out of reach of children.

Ensure good ventilation during application and drying.

If accidental contact with skin should occur, wash immediately with soap and water or a recognised skin
cleaner.

Take care to avoid contact with the eyes. In case of contact, immediately rinse the eyes with plenty of water
and seek medical attention.

Harmful if swallowed. Seek medical attention and do not induce vomiting.

Refer to Material Safety Data Sheet for complete information.
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Mechanical Properties, Ash, Kiln-dried Ash, Thermowood
Strength values

Modules of elasticity (MOE), flatwise (MPa=N/mm?) ; A

DIN EN 408, TS 2478 9226 12.480 - 14.000
Modules of rupture (MOR), flatwise (MPz) - o o5

DIN EN 408, TS 2474

Impact bending strength (IBS), flatwise (MPa)
TS 2477

Compressive strength (CS), (MPa)
TS 2595

Dimensional Stability
o

{Minimized deformations)
{Minimized Expansion ond Shrinkage)

Ash, Thermowood

Maximum swelling ratio, tangential (SW-T} {%) 103
DIN 52184 , TS 4083, 4084 )

53

Maximum swelling ratio, radial (SW-R) (%) 58
TS 4083, 4084 '

29

Maximum swelling ratio, longitudinal (SW-L) {3)
TS 4083, 4084

Maximum shrinkage ratio, tangential (Sh-T) (%) 7
TS 4083, 4084 f

46

Maximum shrinkage ratic, radial {Sh-R) (%) 39
TS 4083, 4084 >

2,03

Maximum shrinkage ratio, longitudinal (Sh-L) (%)
TS 4083, 4084

Physical Properties, Moisture content Ash, Kiln-dried Ash, Thermowood
Equilibriurn moisture content at 20/65 (%) 1 (a1 4

EN 13183-1 101 (3-1) 2 (4-6)

Raw density at 20/65 (kg/m?) i

DIN 52182 677-738 595-629

Biological durability against
wood-decaying basidiomycetes
(increased durability to decay) ﬁ@ @' Ash. Kiln-dried

(Resins and sugars removed)
{Low moisture content prevents decay and fungi growth)

Ash, Thermowood

Median mass loss with Coniophora puteana DSM 3085 (n = 30) (%)
CEN/TS 15083-1

01

Median mass loss with Coriolus versicolor CTB 863A (n = 30)
CEN/TS15083-1

01

Preliminary durability Classification
Median mass loss (< 5 %)

1 "very durable”

Surface burning characteristics of buildings

material- Fire resistance. gg Ash, Kiln-dried Ash, Thermowood
(Improved fire-resistance)

a. Flame Spread Index (FSI) a. 40

ASTM E84-16 - ClassBor Il

b. For British fire resistance 3

EN 13501 bl 0
Smoke developed Index (SDI) - 200

ASTM E84-16 ClassBorll

By using fire retardancy liquids - OK
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Nail and screw holding strength Ash, Kiln-dried

(screw withdrowa! strength)

a. Stainless steel or galvanised screws and
plastic clips are recommended.

Ash, Thermowood

Hidden and face fixing systems EN 1383, NEN 6562 Class A2
b. Steel material standard 10088-3
Surface contaminations from fixation elerments 2 Not delicate

Glueing Ash, Kiln-dried

Ash, Thermowood

Fingerjoints
Laminations -
Panel production

MUF, Polyuretane

AT

Brinell Hardness \\"/’ Ash, Kiln-dried

Ash, Thermowood

30.5 N/mm?

Emissions , Kiln-dried

Ash, Thermowood

The emissions are not harmful in fresh air. -

OK

The smell of thermowood products may disappear within a few days
but with the surface treatment or rain it may raise up again.

Short Time

Thermal conductivity, Insulation Ash, Kiln-dried

(Decreased Thermal Conductivity)

Ash, Thermowood

Heat conductivity W/mK
TSEN 12667

0,099

Colour Ash, Kiln-dried

Colour of the wood changes
(Ash colour is dark brown)

Ash, Thermowood

OK

Oil and water based coatings

oK

Environment
{100 % naturel)

(recycleable) Ash, Kiln-dried

Ash, Thermowood

(from renewable forests)

FSC certified - OK
100 % naturel OK oK
100 % recyclable and biocdegradable OK OK
Low processing energy demand OK OK
Sustainable development and a low carbon future OK OK
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Les produits désignés ci-dessous sont certifiés par FCBA. Ils bénéficient du droit d'usage de la Marque Collective de certification

CTB-P + dans les conditions prévues dans les Régles Générales et le Référentiel de la Marque.

The products meationed here below are certified by FCBA. They are under right of use of the Collective Certification Mark CTB-P + under the conditions requested io the General Rules
and the Regulotions of the Mark.

In case of dispute, only the French version of this certificate is the authentic text.

Type : Hydrosoluble
Presentation : Concentrated

Biological risks covered
Fungi Insects Preventive
Brown rot X Longhom beetles x
White rot X Lyctus X
Soft rot X Beetles X
Blue stain in service (0] Wood termites X
Marine borers o
cofrac
Z ACCREDITATION !l‘sJS;;Iass = I )1( J )2( [ 3)-(1 Il 3)-(2 ; : ]&;u—%—
N°5.0011 PORTEE oftwoods X X
CHIRCTION DISPONIBLE SUR Hardwo:?;(ﬂ) X X X X o] o] 0
ET SERVICES WWW.COFRAC.FR
Leprésent cortfizar s'appiique as prosdul de
fraldamest ronniment desigos Leacting procedure X X o
N ne grasage pas de Naptiude 3 Memplod des bais x X

sekan les classes J ool qui peut A aliusiie

SYHISHH) SR SRS (HNS) (HXES (H

par b canification CTE-B+, cu de e qualid des

e P oV auves
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A e Impregnation: In compliance on al softwood species. ADsence of positive data on hardwood species.
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Type : Hydrosoluble
Presentation : Concentrated
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Performance characteristics and requirements for bedding
mortar at paving strips

Bedding mortar characteristic Performance
Compressive strength A) =35 MPa
Flexural strength &) >4.5 MPa
Modulus of elasticity B (18 000 + 3 500) MPa
Shrinkage © <0.1%
Adhesion Bond strength >2.0 MPa
Vertical permeability P 22 x 107 m/s

A Measured in accordance with BS EN 13892-2 after 28 days.
BYMeasured in accordance with BS EN 13412 after 28 days.
C Measured in accordance with BS EN 13892-9 after 28days.
D) Measured in accordance with BS EN 13892-8 after 28 days.
EMeasured in accordance with BS EN 12697-19: 2012

0889 03¥9,02¥9 ,0189 1P¥20 1axY DXPYMI VIV MNP ()
08%97 ,03%9 ,0287 ,0187 9INAN MNDA DOPYINN NDMID VIV
VXY TWNA 7 PON BS-7533 7533 >0ran yjpnn mMyaTa Tiny
NMYIND MYITN IPY NN NVIdN 40.15.5 'ON nYav DpYIn
.DPYWINN NN VIV MIND




176

'YV JANA DIANIINN DINVYNI DIPYI NDINY VIVY MYWITI MNIN :40.15.5 7ON NYAV
7533 50992 1PN 29 Yy, 08899 0384,02849 ,0184
Performance characteristics and requirements for jointing mortar
for all paving strips

Jointing mortar characteristic Performance
Compressive strength &) >40 MPa
Flexural strength & >sMPa
Modulus of elasticity B (20 000 +4 000) MPa
Shrinkage © <0.15%
/Adhesive strength D) >1.5 MPa
Frost/salt resistance class P <1500 g/m?

A Measured in accordance with BS EN 13892-2 after 28 days.

B Measured in accordance with BS EN 13412 after 28 days.

C Measured in accordance with BS EN 12617-4: 2002, Clause 6 after 56
days.

D) Measured in accordance with BS EN 13892-8 after 28 days.

F) Measured in accordance with CEN/TS 12390-9 after 28 cycles (CDF
Test)

Note: The specimens should be prepared in accordance with Annex N
Procedure for preparation of Slurry Grout Mortars
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