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~JOINT LINE

[GROOVE. ANGLE RODT OPENING, G
b mm iN

OvER 90° | O TOQ 4.8 0 TQ ¥IE
45° TO 90* | 1§ TO 4.8 |I516_T0 3/16
UNDER 45* | 3.2 TO 6.4 | 1/8 _TO 1/4
MOTE. INCLUDES TOLERANCE

SMOOTH TRANSITION

] MIN"T"
TYPICAL CONNECTION 35570 50° —aoT
ANGLE 1 |5 THE ANGLE FORMED BY
THE EXTERIOR SURFACES OF THE

- [ UNDER 35° 1.75¢1
BRACE AND CHMORD AT ANY POINT ON -
THEIR JOINT LINE.[LOCAL DIHEDRAL ANGLE) OVER I135° | SEE SEC. B-B

%

N

/B T

UILD QUT, TO FULL THICKNESS
EXCEPT T NEED NOT EXCEED
1. B

SECTION "B"-"8"

MIN. |6 mm {116 IN) /3«
MAX, 6.amm (/4 IN}

o % o
3 INSPECTION
2 | ]
1
b=% -
gtet E "¢"="C" {ALTERNATE)
SECTION"C™'C SECTION "C"-"c"{

Sl wigs YT Olsa V-V S
S350 Shewgr T-0-Y-¥
Sledor N (5155, (S5 Jlie d AdsS Liew sledor b wl (b gobw (ol

Ailes 590 yiasles O 51 Cand Y (g bl yiadeo ¥ 51 a8 Wl (65500



22 S / Gl (23 (sojl 5 3l 2ok sloid) VAY

205 0-0-Y-Y
o Sl Sldes W3l 3V STl 0l bl el 215 (Sl ey ool 4y (g5l

25 pasube 5 Sbgr Sloetalojl Jrollygiind 3 1l 0,8 plol (5 Kb

i o Sloge F-0-V-Y
Sasb g 2l ey Jlail gy caslio sk 4 Wl (B> leplSins ual > slde> gl
2 90 ol 3 oty Jeallygios 23,5 (55l Ol 5 (S8 545 85xS )15 ool 50

Cowl 00 alyl Juad oyl

9B pgx V-0-Y-Y
o Sledyy (95 patde Glp sl JoB BB e cla)kd > i cwgs s>
redlygiod Bl boz Jled gy 3 (g8 Ghe sdes g 38 5l (S lae Jlesl el S
oo ety YL gl e &8 iblie (98 asulie (slouhg) Joallygiod ol 3 20,5 ang p3Y
W33)5 e o8 Sl b b e (3196 <Lk (e 5 kS5

Nlas 90935 A-0-Y-VY
o ol Sl sl wulyd 5l (8L g5 (1999) Clles bawgs 0ad sl (glaoyis 5 gslaw
P Sbex g9y 3l Jd 1l exile (Bl glaswsST g (p)S g odd jed JolS Hob 4y L b
Bgy o ok 5)0 (sladoe

Clige Clalad g, Sign A-D-F-Y



VAY g3 SsSis Cl L it fud

Slwl a9 Laald Cud Yo—0-Y-Y
Sygo 41y Lo yd)ls g 013 0B () Sge (slaaug) plos b oxijlo wilu IS g9y jl LS
odlitl il I ors dx )3 cayg) o 5l 45wl pasuie Jgia (b g 0350 il dsgerme S
2,5 L)l Jogpd aled Sy S5 plgis 4 bl (gilositue cpl 45 salgs

abgy o cladosll giusd o bl clbduis A-Y €

colo gloasd bod g 4 4 Coms dopd)l5 5 8Ly (I SleMbl (ulul b ) KSley
aiss oyl les plasl cil odel Clalad 5 adye prods daarl cdlo 4 bagpe @lije gl ,> o
Eopb 3 S b (e JSlon 55 518 8ol 5 (owyp 2)90 il 095 g Loyd)lS bawgs L
23 Joos b 3)lS 4 oS Sl b dy 393 alal sledyy 4 bgye Sl il

Olzhd dog Y-5-Y 4
Lalg V-)-F-V
2.5 el API Spec2B 5 )bl wlol p LU dady dlog

Wy Y-V-5-Y
AWS DI-1 gillao sl Jlail g Juate (50085 & sl oo Sy glalio gaw b 55 Claba
LS alols 395 0 o 565 0l 0556 b o3y SYLasl i g Cosbge 0l ol 3985 Job |
edle @bl 3 2l (390 1S oS S 52) jo So b y5 )] ply 93 5 a8 s Jlasl
g pasuie b lawg Hl Jlail el ol cusled jlas dads



22 S / Gl (23 (sojl 5 3l 2ok sloid) WY

Jlas! gaBoaio ¥-)-5Y

b e Jsb bolas 45 15,5 )15 cligS a4y bl wlalad (KousG 4 (oV58 sladly) JLail >

b9y Silee sbas! (58,5 )8 5l Clial sl Jg eijlun 423 A0 b ply Bl (lagl )S0use

Al Pl glalols )3 conl (Koo dadBgrio ol Jsb ledor (Jlail laddgrio Job s>
HpeS 55 yelme labad Jobo g I pregle Yo L

s g1y S Y-5-Y 4

SIS V-Y-5Y
Sleedg > 5 S5 b &S a0 |y g Jlail S LSt (g gae aw b g (bl
ol (63928 Sl Jlail caslio o lo dalpd ) 3 el olyen il Hobee (2l 5 Sl
Cygo & b 2l Slder Jdgy 9 Wil B 3585 Gl (Sae 2> b 4l kidgr ogas
23,5 pleal Byl 93 0V g8 b ¢ 20 )5 5 Bl

Cd b i 3 Y-Y-5-Y

FEox pas g Jale ;a5 4 JSB X Jlail S @50 4 g gae vix L g5 o5 By
chol gas onl ()8 lasl plsis @ s glasl 5 b ] Jlasl Job )5 b b L
Juate S5 ) (2,8 gae dx b 9> By Al odils A8 asuie job 4 add > ST .0ed (s>
55 J) 095 Jog e & i pS o ) i 5,8 5 o sy b g S I oo L
il dow Gygo 4 Wb cpldy 0l Cwolbus b gae b o (asuin gase jlad b ojled cuolbus
L g & Syao y0 Dyl culis ials olel p 00 slacl Jlall ey g (ol gie)
1 daw g & Ll anl (gyude Jhad gl & gaas wiil S Cubus gl gas s
& Mg ol Sy pp sl Sy b 5 Culid sl sde xz b g 51 258 4BS J5
g 88 5 3 ol pe e



VAL g3 SsSis Cl L it fud

bl Ol F-Y-5-¥

oyl Soge b wes JSis ) Jlasl S el 1505 65y (B85 B L &S o) g 2

g el bl 2y 51005 oal )b (o)l doi ol Jagr (ISl B 29 035 3 o 4 g 0 0y
V-V S Blae 1L lebgn g load (gjluoslel bl a4 & (g yod lSal b o] S5 L
oS Lol o 553 clabad Jlail | Gy & g0 )3 Ailige 420 O Gy sblsj sl ke il
w0 o3ld lis V=V IS 0 oS 5L6 5580 dlel o U cAre gouging s, L1y 550 olgv o il
AWS D11 aabipl sl 5. Iy aesd (slgs) sl sl yishj e 3o 31,5550 35 551 08 ok

Do (b

o Jadgy JS T-Y-F-Y

V=¥ sk lae SN ) 50 X (ool esldlg) eVLal] (Sd Jloo gl o5 3)l9e 2
ok & 25 (s 4 Wb g olod Y Wbl (gy9p0 Uber idgy S I g 29 edlatl
@ V=V S e jadie Jdgp e o) job 4 g 2035 plesl (Lol 5B L Mo ©jg0 4 0 o>
ol odel (g p3b) A Juad 3 &S s cutS S lasMe poogMe wdls ol p ] cund
byl k3 b S5l dodo G G yiaddeo VI SiBres LS Gher Jdgn ) 9290 laedsS
2l 5 3)90 Jedgp 4 ey sl I S 3L Jlail Joe )3 (28 g Cusls i
Gilleo lai 350 Jidg 0 41 (pems) sl ) G s Olgiee JB ol bl das 4 Uogr age 3
Sl Bl S pme 2 dges el 1> Wb o)lgen (S 2l bk 5 S V-V IS
=2 pas ik )y b (her doxly LBl AUl 0ad J S hor Jedgp 4 5l &5 sl Y Lal
b Jabd Bilas) 898 (cw)il (gueblize ©S (o) 4 JolS yob 4 b (ol gae B3k 53 oa

253,85 pasuie (Plaw S035 g (aw kel

ool Olije B-Y-5-¥

ol Ned aB)S kol Slip Ll aldl a2y Yol S e 95 m blss (B9
23,5 wol )3 culio Sloedgr (Sl 45wl glaigS 4 BL Gl



22 S / Gl (23 (sojl 5 3l 2ok sloid) W

03,95 SIS glas! F-Y-F-Y

Selm hor I (M8l 5S)5 & plS ) gas o)lpd b plp WL g serdee Y/0 o5l
).'I.@.:.L..n\”o)'l.ﬁla\.gd).la_‘él.g.}il.g 039> GBI glacl 4§§)9P )‘ d).f?b LS‘)-.’ Al sl alol
S e srosdee ¥l (g8 Sl b load p3 g o oo b g Elige Jipd b SIS b 5l 55
2 35l By 4 0,08 o B8 e 5 LS sladyg 45 lglne 3 153,5 Glo G Caolis

23,5 el icaslio Bgr 5 (3,5 i bl Ul 3 0l o S @ (o) p5b

ylge gMol b Cwoglio (05 YU (gl (e (23,5 STl aiSin 1) 538> 8 (6,5)5 «
S gy g 29 41,5 Jai ol ddlas el (g, o Il b dleitiy s3], e I
oy Loyl b o

38l s B 53 5 o 4 tian Slaidr g & By o3ys 5 Jb & gl
il gas g @il 4 Mo g (2 Sy b e Jibgn b L kedgn 98 plos

358 Sy Sl Wb K slasl 4 Lacl (ol )18 eVlail o )5 55 ©lalad Gleeblis
o sl amy 1) der Vel 5 6,50 £o5 ojlel ¢ 3y i ulos &S ol Ko il JlS
92 2 3 el 398 b b g9 5l b gy I 4 el (95 coe i o5 ol 9 L
sl Gl

ik 93 5l &5 435 Wiow Slabgr ©yge & NlF oo (Byg 5 Gl A OMIS Cogl (59 Jlas]
eSS Bl (Gher Oyl b cov ddhio 5 g 38 SKejin 3,5 g Al odd pbxl
5l Lol 45 3Ygh (el o0 asudie Seyis bl



VAV g3 SsSis Cl L it fud

SUs V-F-5-y

13l AISC b claseie slive b olonis 4l b el 5 45 (6,50 (slaa,blyy 3,5 41,5

adye glafio Glggiw g by Y-F-7-¥

ol b 5 Sl VL 5 s bl e e 53 i 5 oS sl ] sleonin 5
)Pl sl Bl 2 53 LS (gt Home B Ggie S e I (Bl Aol cadye slodgin
S5 yeoe e dold cdye 1 e 0 bl Add ) oad 03 Dl 4 Cud yedee £V D50
2R3 2l yieges BV do 55 (65blg) S (gl Ll e 2 53 ()L g oo U g
5 bt gy glaiio o ceload il Lialidl sk VA 4 Wlgie ool Sty il
oo bl Jos 4l 5 pSls Jls 50 il siede 138 (650l sl Hb S M
sly BIS <85 (sl eblio olss  lyigi

3yt 2l (S0l ez A8l Jedhe Ve 5l 58 b weSle Glegie (39 s I S1c
SIS ol el 355 ol e s S Sl o a2l Jgb ¥ o 55 ks ¥
hoslaiwl b b bl o Candi Hlad Cdge by & ST 0,5 L8 L se (gloygd (sled S
IV Dlgi o Sl claggi Vb Cuond a5 52 S50 oyl sl 1y of ol clad)g
Sl ably WA Sl dii 59y sl & Cuns yiodes

2 Sl e ddye g by Sl b gy p Jlal giio Gladad IS e el cundse
sl colrs > Sl plo Jore il AUl yuii Al (g9) polie & Cund ok YO 2>
bacd o ool lis gledowe 4 Cud yiodeo BY D9 Slas Wlgi o cddiye sladgiw b Sl
Sl glase



22 S / Gl (23 (sojl 5 3l 2ok sloid) VM

Ay g Sl gbaiy ko Y-Y-F-V
@ S plogls VW (555 399500 50 3B iz 53 b ol (Bl slajl g )lge sLas]
039450 )3 b (5l slasel cnl o)lgd Cwldd 3 s oo 85 8 ALk slaadds sl
LL degdinylhe plo sl sl claddds o o ool i Jore 4y Caws yielo YO ()l
il 035 b L &) Cos jrade £ o300 3 gl ool Ll 48 593 |yl (b

iy gy F-F-5Y

aids sl oo G yieadeo VY 03950 50 b ¢ oLl po 93 53 adye (gl yd claygme
Wg B8l s yianlee Nl i 5 yoome 5l o3 85 e Jobo > (slalal g > 3l
Al @5 4 s yheuso

2D 04 attle b d‘)b L 9 039 )]).» gug.\fl.g Jl.s oS Bgud Cuns d]dd?f & Lb Ay dl.b:ﬁ.';
Jsd LB calo jlxe slegyblyy o )3 (Jb 15 5l g b s eli)) )0 Billad pac il boaiss
5 W] Sog 4 (sl pss bl el LQJ Ol &S Nad cual (gyeb LWL ddye ol bl e
oS ol 53 Sl 3j0e Slagylyy o5 L Ml (S 4 Bl ()SSgx I L adje sl
WL0,5 cole,

wngd S i O-Y-5-V
4 S oo EWW 03ga5t0 53 (s Wl o0 098 el 93 53 (olidyy Sy slaygone
Vel i yeme Sl e b Ll (dde p5 e Job 53 (slabal g )3 Bl il 4d
Sl 3B 4y Cosd yiogleo £ g (3] ) G plardno
2 W)l Bl pae il 5l Ll oYL Jb &8 D9 com (IS 4 L (odidyy (sl
Dgd e Logiw o by o ded) (slodyg 5l edlatwl L b B8 0 cile slog)bly, ,bls 4
Al Jotls il e o 295 cumi iy 1 S glays



VAR g3 SsSis Cl L it fud

Lasius £-¥-£-¥
Ol &S opl )R il Gl kallass Jow )0 kid Ll (edYe8 clus)ls 5 aSis &Y Lail

A3k ol yasule s 4o CU” Ja..wy awlio PREEN

3,5 o by Y-F-5-Y

Jrasko V& 035350 3 e Slyb (gl &) Cos (8 L5 5 Sl o baly (glglone caul p3Y

loerows A-¥—5-¥
Fo Sl god jhab plp bl gy ) 4 leed i lo sl o god l askad G sk Jolas
bsbs o8 355 Jas sS4 1l GRS, & gad 4 5> sl )3 bl (a8 A )
Al yed A las Qe ojlil 4 Bl calisee lalad s jbes Job
Slsb ey aikio siodee ¥ dagass Jbo 31 st ¥ 53 e (335: s 51 Bl Sl
905 dewlxe j dlaily jl g |y (S5 sk jlme Bl pSlas e 51 i

(total length]*g’ mm (M')
10

3 eits 905] (hey Al Jsb 20 WY 58y yedee Ve Sl Gt il ke ol Sl a5

e T 53 B el ) 5 35 Sy o b 3 945 00238 s b b st
D)8 ), calises olas

2ol i Job (£+/0) ply s gy, sy Ll o odd didleo zed Slakad Jsb

5L APT spec 2B Lo sillao b (09 (lopld 51z alade C8lyoul ail aaids



3 103t Gt ol 3 S0l 5 3L 2y sl 1.

93 CYLAST gl oY Olanged Y-V €4

gy o Bl wl Wsdoo Jale mr 4 Oligd by &5 olaojle g leed (3Veh olaw
235 o Dlegd 9 3Vg Jlail Jl el el o (dlodle g5 ym 5 gy ¢S ol e (Sogll
)l Coponl yid 298 cod oMl (ALSN (o3 Olabad | &S By jogatu pgdge () L
2 B s cul 23V Vb Sl 9 S8 5 Joo 51 (30 gk (3 sl ) S sl
ST o )3 3 ] 51 23,5 5 S 4l 51l cl dlge den bl oo 4 (gt

D)5 (S olx Al cuai g

g cililaio A-Y 4

3945 cual g CA b piled g L)y s ojle Cdge Clilaio olod 3yl Sl &S Sls bl

23)5 Coley wb o balpd sl )98 Slilaie (pix ST.003)5

9 kel VL]l VL) wlgj g b Ghgalon b (iSe bwg s wwlg; o olile il
g 0 oy ool S8 51 SV yradles ¥ alold )3 ek b il 0aiiS o gl slaadls YLl
W0)5 Bl Sl &y 4

Bl oo gy il ) 5l S g S5y wl & aleond (ol oy cul oY o
g onlj Vb Cuwpd b iiB)S5 515 0)Lal 3)00 Y )3 oS Lound 03 lpj 03,5
94 08ldgy oo bawg JolS oo 4 b okiledly ] 5V g g oy Jado

Sogb 2l (dle sy 5 Laod e ol ol (35 o2 pw slp (S5 bly) 2
sl a3 Glo paw 5 &S Kgd Bis



149 g3 SsSis Cl L it fud

53,95 Jille ,3 cdlis A-Y €

eiigr V-3 4

Ciliste (cloiasgr )8 il odis Lasuie (Shb lawg (53,65 blie ,d cblis sgou 3
a5 b > shb ey 500 Slasuie 45 ] K6 wib NACE RP-01 5 jlxkl slhe b

A5k ol

il 4l CBlis Y-A-Y <

owl8l g (Vg8 yids Momel yidg b alisce (slaudsy e iibl ansl cbles oy
siblio dlS 5 003 Cual 8 Glasuine Gl LU douidsy 4355wl 03,5 o odliiwl 2V g8 Cuolsus

Sl cblis YAV ¢

Lo bacs slhe bl dosl chbpmadi hgy 9 codd b9y Sl cblis piuww i3]
Sl 8 Slasuie

Gl IS Y-V «

Eopd 3 Wb b H Sl cgy oyl 533,550 wilodd Cpuss asbipol 5l Jad opl j> &S cdle
@l OT o yd )8 .\,.,L Shom g )l ool glod S sl (gl 1y 595 (olpiiin g «ldas
9 dsgeime pj slasl )90 )3 L pSojll Cumdge o 3)90 (oolal Sl S gy el > )15 12

g astdie LU «ldas pll gly a5 590 Sliaod g 55l ol jer 4y 0ad $Lige (oled ol



22 S / Gl (23 (sojl 5 3l 2ok sloid) Vay

Silow 9 S ylae V-V

Wl ol 53 led S ) 5V 98 0uiS Wi 0)5 laale ) SlealsS b sl )ISley
Pl Jsb )0 Wsd (S (slasgacme )3 Wb 5 3Ye8 (6553, 9 alulid 4 bge Sl
5 Sl adS Silie )b dgzg (b saadd 3 Sl plxl 5 65550 bl il Slles
Hgd b b dlas )3 0 ploxl gla i S0l
alds” Jolis ond aidlo ojle ol Cumsy Wb cole Bb bais wils clles LL
o b olyon dimd 3l |y b (sladii b o il Sllas Jsb 55 o plool s
Job 53 oad plosil (slowyil 5 lan (653 5 (alulid VI g @ bgsye Slie 4SSk

Wgs ol il Slog lawg slasgezs 3 oleg SHlae lgis 4 Ll s ln Gldes



A

030 S Sw v 9 Joo






AT w23 s cuad 5 Joo - piiid Juad

WS Y-A «

Sldas 855 00 518 (uyn 9 Sou )90 Jad ul )3 63 s98w S ual ilisee ol

e > 55 ol 1B o p9m oee 4y s e i) JUiSl 5 5,5k Jols S

ol 1y o ol (sl s 350 B 45 5,8 plool (gldisS & Ll coSs S e g o Sllas
Soles

Ciytelipg 1-V-A

wdliso oy (S & diw bl adE b g 8 Glasuin (( sudy Ghpe & Cuwl (Ses
28l ow)ib g S (S aed (35 o0 pldS S Jje Slededlligies 4l sl (Ses
by b b qdasme bl 51 66 Slles > Codgasme 4365 o bl 0l g (sleloallygiwd
23,5 A (glojlw Cuoglio
o x5 e oo lsicen St soo 4y 9o o lise oo &y s s auly
&S 50w b glojle o 0500 o)lil cuas ds o 9 Janl Glles (oL Jos > 0 S
B 45 g 0dg05 a1y aAls yo ] Slles ol Lb oy sge @ 1) dlsyo ya Slles plovl Clginne

)5 1yal 3y00 4 ol 5l e o led 4yl (glays,

e (Lol 5 cuad (gog i Y-V-A 4
oad byl bulgs (slie gl o 48)S )5 3 el g oo oo Sl S 50 3 & ol
Shb &8 00,5 Jobs ekl U585 &yso o3V cledldod cunl (6908 L dnoles F-Y 40 )



22 S / Gl (23 (sojl 5 3l 2ok sloid) Vas

clas!l b il cwl SK Lg(»l Sy g cuas > gy blie )0 cuoglie (gl (slojlu

Juywun d.w:l?bo Y J.aaﬁ 19.:19»0 uuLwl 2 cdlo)l.w

g0 O30 9 S0,k Y-1-A <
Gl logond STl sl plinb] colyd g Sbme GoetiS bl iy Slsbre )
5 Ol ( blwg 46550 & 5o cual 9 Jo Sllas cpo 5 51 .Caol o 41,1 F-Y 0y > il
Cdgo sloojlo b g (LSl abuog po cuad 51090 48)S )5 4 b g ol il Cge (slaojlo

O e S bl ¥V Juad balls Billas Ledgr (ooled b sl il () Sdge 4 s
5 Oygo Juab o] biles b gillae il cge sloojl 5 ilug
deedalojl (355 doSg) cailiy) (SIS olod cua g o> Clilas diliee olpe (>
ool Wl oo SHlte opl 0,8 SMoges g akd L w0y g u.»9§ém» ol oS (glaenly
Lol oled cpsizeed Mipled o |y loads Jae olb (el g lplasll)siusd b 5 1, (3,130
Oy 4 g oad cd Wb )5 Jore )3 Sl (poled 25 (1S 9 < Wb s Jgeme 2

gSw 5305,L Y-A

IS 1-Y-A <
ool il 5sSie clles 355 e plonl cils Kilay by el dagSas 2,55k Slas

&5 3b Ollos slogiojls Y-Y-A 4

WSl wyiwd ) JolS Gygo 4 i leMbl bb clles ploal 5l L8



ay 23 saSKw cuad 5 Yoo - piiid Juad

Elaslms 5 539 I dle G lbads Jold )l 390 ojl & boyye cledlb] il
Sl flchl $pSHb lles ogad &S glojles
Ay e 5l St by (ol p 9 S sk 4 650k & 2l 3 pSie leM]
FSls g Sl Cwglie e Jold Ll SleMbl pl aib o Sl e o pls! g590 b
o 5 Bb oyl 5Ly a4 bl cuty g de g 5 Sl dyd O ol 4 b e cleMb
sl

oile Sl g Sliogyien Johis doadis dualsS Jold 45 )b & bgye ledlbl iz
2L 38 @b adps Caglio (i peud ) Bbie ik 52 35290 Jleinl Slagey 9 3,V
Do 03 i cldes s slayl Joos gl b u...u] 9 00 “pxo

laos 5 g ot daafor ool 5 sl o Lo o3lisol 50 liagss ) biggye ledbl 2
Lok Jod J) Sl blg oo jw g 4tS (bgy Sl ealitl b (60500 &5 (6350 1
Sldas o 53 b olul g jle (305 JB 5 2 4 barpe Slasle 09500 plosil (555
g @b lasuie deojls )jg 4 byyye SleMbl (ol 12 1l 5 0292 513,981 Slglb el 5]
L g 29 plxl 1l 35 25k slee 4 bgrpe Gluslone Sl ol 13 35 G900 do g 552 Sl
S5k Slles (gl 0aiS dgaome Jae bl o)L 5 z)b o,V Glasuin 4 4>y
Sl xSl gy 3 235 culey Slles Jobo )3 daayg) 3 wlSal e g 0ad (g
ol (edS gy b el g 0ad oy Slimes Jlesl 3 pegad )3 Y Claes
Sl 4l 399 Sldas Job 4o



22 S / Gl (23 (sojl 5 3l 2ok sloid) V44

2l y® Gyl Y-T-A 4
xiylee D98 plxl b 2lyd Joo sl gS giijlee Sk Slles haSS 5l g

g SN sleds) 5 las D93 bl Cgas laadd 5 Slubre ulul p b S
3L oad w6 Slasuie @b LU 50 055 Sllas ) oslatul

S Jo T-A 4

WS Y-Y-A <
ol Jlos! dudis O Jols ccuad o 4 oS cilu 0Ll S S calisee glial Uil

Ligd 4185

il seSw Jos Y-Y-A <
21 13l e 6ygp Slist (50 g dibye ojls e Sl ) Sutte ighld (55
.J«.\J)fuﬁ
Tl dawg 42 Joo V-T-Y-A
A33)5 and (B ol 4 caslie slazyl b @38 o gl disy 4 oS &S (g

Sl Hgdiee Joo cual o U g 485 )18 jogaste sl 59y e e (il
a5 o)l 45 395 Jols linebs] b 15l 31 canglio s camlio ol sl b ok lsks!

I8 Jgd BB pdlie o3game )3 ¢ Joo 9 653k cp lagyp 9 Z)b g 0)lg (Swelud g (Sl



a4 w23 s cuad 5 Joo - piiid Juad

b ) O g s aslil O 4y pslid it ) eolitl ks oS Sl s ST .5
Al Bl plosil 4y 0B

Dbl ] 6l 5 o & Ca €5 2558 18 5l 5y (5055 4 1l xS e (sl
Olejle lasjlubiwl )3 oad )} clededdlygiws ol b @)k ol Gluwlee 335 Jol>
P b ey g ol 4 gl Gy glid Gile 35 Slles il by el
5 oxd clidlos e 3 ofS b 5 395 £, ok 4 55 e 5 JET S 8 5 5ol Jone
555 oo 3 8l &yt ) I

b oS sl Ol 4y Jo (oSl bl 4 gl 2 ealy (Slil 5 (Seeld (slatis

2Bl APTRP 2V | g AISC s cdipo ol )0 puime sl lsbinl 51 (S p Gulaio

39U O yge0 4 Jos Y-Y-Y-A
o s 1y o olss 5 380 I (6 o o8 398 o (6555 & o5 ol (S
§ odlizal gk e <o el 3 13l T 5 2l o 5l g M Caond 45 3l 41,5 (haseS
2 by ool aedS cuas Jome U1y ol g 03908 Juate S 4y it job 2 1) (IS @b

a bl gy il b e &5 (alasSis 2950 43,5 )5 4 canlio )l (g id pis 90

A diwd dw D JWSl cuas Joro

B 6yl by glogSuw I-F-Y-F-A

9 NS (o0 Joo (g8l S g 039 55 ()b S 3 ol el jlad bagSw ()

@ e 55 qual jl a5 03 ol I e baasly ol S oo @18 1) 25 (55l <) il S

J>lye plodl 5l a5 g0 aible Sid baop ) il bagSu ool ale o (BL gS

cle a4y 0gd 03y ey W1 clls @ Wb oS dagSis pl Cual @Bge 0 WWigd o Hold (Sl

S oslital b s g Cond a8l polid (sl ) oslial el dagSw g5 cnl 0992 S
S5 plx s Slilas oS (8 S



3 103t Gt ol 3 S0l 5 3L 2y sl Yoo

C’—é’o d)sw b. dlﬁgﬁw Y—Y—"—Y—A
b 9 J5) Sl sy Jolyo oy GBI 950 (5398 b 3pe Jte o & olaisi
5 gl ol cYLasl g e lia ol 51 L) leisnly oS cum J) L g ol U s

D95 3ylg ol o5l 4 (glaedo ol (gilulis dls e 3 B Kgd b wlie 96 45 L S

Calw Jowe 5l z )l Cdgo (559U b glogSw F-T-T-Y-A
p5Y il o5, o5 Ol (g BespS 5 s colo o) Lulyd LI 4y @Blge pan
ol s b S by (Lol gk cpl b Jsl Gres Glogl 4 Bl (55l b g
b s 6w 5 Sgde soeboe ol jsb 4 laasb cdaos ool 4 ey Sl g 9 39800 el
g g0 03088 s Jomo b g osile (B Ol 9y 2 055 (55l

B EP SBSw Jos Y-Y-A <
5 3y90 Joro d polid Gjgo 4y el & Wl o gy 0jle S Jol (2 0 95 5 slagSs

O Halige o S8 ) ol cul pS e 58 055 e o ol 08 5 b g S oo
S SlsMo oM w0l g5 ol JWI 53 Al oo (ady0) 05log) o g ol iz s> slojle
185 i 3 55 1) 5 3)lse 2l )l 3925 (Sobld g5 slagSw (s

255 plol A5 Sy 8 o g9y j) U8 b g s
&Sl U o

42k otebae (95 QB 5 (SOl (gl S8 slayed (oled pyiund oo g Cuabye

5 sl Blie > S lealluss cladle fuzen 35S )13 (o) 3)90 3

Joos g Jae 9y piules] iz



Ye) w23 s cuad 5 Joo - piiid Juad

o Gl b 0,S pbxl wb w8ly oile sl 385 Sluslxe 5 Jdo (g5 p5Y lauinlol

keSS F-Y-A <
Ol e Gl Canlio Gygo 4 L do )b b g Wojle oo caa oolaiwl 5)50 (sluiS Sy,
Oeed > Bl ol (aadb uine plojle S g 5 039 o) sleealsS ()b b kS Sy

Tkl esle 2,5 T Y-A

WS V-¥-A 4

b 2y90 Joro 4 )b b Joo 1 (S5hLS 90 (S S 5 e (S iy ol
S g gl i Lawgs 538 il b bl 55 00,8 i s 0,131 &5 555 o 33,5 oo ol
a9y S5 5 b S ie Glles Gl Cunl cuad Gllos dodie Sllos (pl 008 0 Oy (sl

S (30,5 WL Y-Y-A <«

5 005 Wb gl a5 20,5 Sk (glaisS 4 (dS slaan )3 0l 4l Lulgs ulul il S
Al o S bzl 4 Jlesl cuwl l 6pSols (ol il anily sgvg ol o ol ool 13
S o Jate g Sl JB 3550 5l 5VL 1w 3 B oolas i 2 (35

@ J8 jlolai ay9e Jlasl Gl g 0,5 o g polid Jie 90 b S dliwy 4 Sllee
05 3l Jalpe S losde s odlel jl uy oy Bl 4 obyd (ola )5 B 39 o i ¢S
2,5 50 Pl 5 2 4 S ol 8 T 3 g
P9 yloe 5 3)90 CusBye )3 g oad St jolid Ju e US4 )b ]
D0 SIS i 2 SRS bawg 9w 9 3580 ooz @3k & g VLSl i



3 103t Gt ol 3 S0l 5 3L 2y sl Yoy

Foslimal b )by 5l oS JolS o Lo 5l g g daledo g (9,8 3il @ g9y JB > iz
P9 y93 Sllos o jl )l (ISSY

230 )8 g (89) paime yobo b g L3 3 Holid Cygo L) oS lr

9o Pl (5luslE als po dolal )3 5l slagSs 3)90 3 1

558 el cuslie gon Lyl >l gb clles 1

oaians (65101 Of Y-¥-A <
St ol bauogs o 205 Al b5 @)l 59y 5 eiite g 4 (5310 T gy ol
9 09 (i e 4 S5 lagSw sy g b2 canlie )b by el (292 S92 90
Gla gl gy 3l ool S b1y oS b g Can jodie L 5l eolatl «dl ol olal sl
RGSRY
35> S8 e (501 Ol oy i p5Y g 4 jeome b (il O pogase gl
il Ol 4 Bk ol 4 & (Sl il gy 5 (S w25 JB g (ol
ol les Jos 1) g3l Ol S b (sloetis Wlsty & 35 Al (sS4 b b0
b o8 nll g2 Gygo pS (e )l B S cod o plael Cogl b sl (S
S 5 Gl Son @lge pim Moo sl T (sbp 1y 3l b3 )5 b (Slsl ol
2,5 o Pl 5 Jolye el (3l O ldes ) 8L £3Y g, 93 ¢l
A8 Sy ol ajgps yge 0 6 ile o uae gl 4 (IS S 2l
ol > Jir ol 09d 48)S S8 el ol slid Jir l cad JE &S Spee b 0
g o bt s ay L2 5l LS G 59,5 o0 518 (5T Ol @ ool s
Adly b 5 420 YV o (e glotand ()5 (JBB g ) b el dlsg 4 20k iz
255 Sygo el s Fees (g3 Ol 4 b a0y
D980 odp )b 4 S VLAl ccuslie @ 4wy oloj Jobo > 0

Juy.»uo oy d)l.}al ui qu.: LS’LG(' 9 J>|)A unl.o.: fl.wl )1 o ‘du.wl) Cowd SYLail



Y.y w23 s cuad 5 Joo - piiid Juad

03l o o o 4 ((Sgyhen SlaSa b g Lming dlwg 4 95wVl oo alad 39
Dy yudin €8 o Sy @b SR g O 4 5K 18 3l L oSnS g 25 00
24pdS G ooy oS gl Ly b g i Sy Sl edliil b g a8 ol I 55
Do 0

Sygo a4 o3Il Ol a5l G Bl o) cuas il O 4 gy b sl 5 &S S iz
D55 Jl oy y9e 255 4 1k ol Ik g Sl gy ol ) bler (B yolid g eaities
Sl 01 ity e & Comd Canl (Seo ol JB 350 9 09 65 CElo I
Bl g Ated e w68 I (o8b 059 LA Wl (605 Jlus oizmes bl (i
e bl ) oS gyl cusl p3Y o)lse cpl (8,5 Sl (sl iy 8 Sl e
Ob dedo &l ) (Gl (pizren XyS L8 )y 3y9e (Sglite GBS pe 9 (js)
D55 418 oy 390 1L sl S (S5 (g0l (58 oy 5l Al

O3 18 b > Olles O-A «

S Ko Gilisen (glptond San 5 Uoxe 1 31 HhE ecsjbontl Sliles 03yS s oty oyl
39052 1) il 350 CBlaal Wlszy 53,8 )15 Jai 3)90 Can g Jomo )3 ojls & SlisS 4 il 0
25 B g
Sl V-0-A 4

Bl (B g0 4 5 I8 Ol e g 8500 )5 )k g9y Bl Oy 4 el S
D38 318 L)d iy (£9) (e g dgus 03 ylyed W58 s a4 oS Ll cunl p3Y gy ol 51 aile o
a5l (B 0355 @By jlosliial b pgd g 53 9 yolid Jui 2 S8 b egilonil Sliles
Sgo dolye ol plsl 5 (ol B cunl oY Bl Sn oS sl 5 (g ST 05 e 50

233929 S ) Glp aladgioe ()b g ot i 15 oS



by slogSw / gl (23 sBojlw 5 2l Bk slaid) vo¥

$o gl el 53 o glin) (958 JB g 5 sl o0litl b S 05 (63508 51 g
1 J.3|9::g 9 a5k uélf d)bz’.li. 61)‘3 &S Lg)}b ;3)91 D929 4 95.»: LS‘)':‘ L;.who )95%,1 Ob}uﬁ PRV

wiboy e 1)d yr (65518 al> o

U0y g9 gSww (431> 1,8 Y-0-A <

@2l 0205 0 3l am 90,5 518 e 3)90 3485 Jore )3 bl g «(gilunSl Al yo pledl I
|y g5 355 Jovo (L o 4l Slgond Cusbg 4 425 b g il S lals S
238 Gygo 380 obicusBae Cusl piY @ jaie (lagSis 3y50 50 S asuine

Rlio )3 icwlio g (paitlie job 4 1l (Bl pw Cond 9290 0> Su (59) P el pn
Wb 8> clojlasl 4 Wb (gilwoslel 5 (g0 ya0ly 3,8 cbilis al 3,98 5l iU Jhein! Slods
Sloy Koo J8las &y ol g ol> @ & )lud Jlis! &S

oS 185 ) oaliis Y-0-A 4
Slalblyy 03930 )3 Bl (g BB g Lo I usdge a5 I e )3 oS (35 118

coSuw )] walaiS )y 2298 ST 58 gosd Slles ¢l 31y g 28L cum dolyy 53 00 s sty
OBl &8 2l by ©jge (p5Saed Slles > )3 (9 B 5 515 Lk gl o) B
b oS ()5 jly5 Cunl oo b cnl b )8 jamn b (oS aesd plasl I (515 walats 51 )l
ol o3 s ol pd a5l atBly ©ygps med Lin dwsS w08 Al b S5l eolail

P (§9) w0 09 Y-0-A 4
Shon Cwl §Sen oy (g bl g pSeed I S cSle laal pj 3 SBIS)L
> yo 3 &5 g Clalad  SLSI )y Blidie (GloeS 5 (585 i 3 Ll SB ) b @y il
Wb o M Sl bawg Jlal 4 g ead gl Lol 5 o eS8l (Y I (S aed



Yol 23 saSKw cuad 5 Yoo - piiid Juad

5 pP Sliwy pogas dsdice 35 Gas Gl Ll Cuglio & eSS 3550 )3 25 drusloe
pie bdgzg Jud Jlo)lse Bl i dodiio (ol Cudsls dnalne B9y ((Sdie 86 sladule
DS a8 )3 |y e doiio 53 39290 Sl ygw 0jlal g 252

2 b8 el Slles Jgb g grde g)) gl sloage J 06 SB35 55 il
Sy 8] @ sy plyi 1l (b byl Slusbre 29 48,5 i 5> clubra
B gl S5 3l Gl oS slaal )3 o)l ISk el 3 0K Hlai 3 1) el
g ond anal 5oS3e slajly (lee Sl el 48)5 )18 1555 oyl Sl o &S Gl ;5 SB
D9 Jiie ;05 laaly 4 cgladlanle

Bl oles @ J8 Gk s 0SB e )b gl o 485 b o leebl colpe
Vo ply Blie acuai olyes sl 485 e )5 (Jaee Lulyd 3153 03l slayl cdloys 9 ¥l

s s

Solep St uai D-0-A 4

5 e 3l cunl p3Y < 0bpd ()loe Slotiuns 4 bgyo il 2l g cuad Sllos (gl
bl g kol uis 5 colia (gl odlaiwl 5)50 Cligzs (Sl j3 00,5 eolaiw] cuolio Jilog
Y S Jlasl 4 3B Wl cami ilos 3l dagi 3y90 Lhad glad Bl Lalss mb o sylee
oMl Cansl (S (6 en (sladiy o LS (305 S8 9 35 by (sl Bl s el
A3l (55355 o Jolos 3

Cosl 23Y calply 0Bl 0ad (s esPls) JBMo c6)lee s el ol )3 el (S
e Cay3U gl G 2gu <8y Wb gy 8 A piuw cilisre (i) cuas o S iSlas
S Wb 4i8) a3 )0 B 6)lkee i (ioxe 9 Job Il 4 bgiye bl 235 (S ol
o > ilsee slagy blie 3 b 5,8 L8 LaiS cod bl e bslas wil pi¥ col
8l 2l S5k Gl iz Jlesl 4 3B 1l (1tS flug conis 5 bles Joo s



3 103t Gt ol 3 S0l 5 3L 2y sl Yos

Gliate ylw 5-0-A 4
b 3)50 Slles pbsl (gl 5 035 p)Y SleelsS sl b (B b Sldes jslis
p5Y Slubrs b b e Sllos o 3 pslid ol (s50l,SI 6o Al b (st oIS
5 oldlon Sled)liS Coje c8l)d ed Cule) Sldas Job 3 )55 de 6581 g 0l et
Oygo B alpd ) bl Sldes sl (6y950 «llos Jobo 3 (2l 5 o lulpd (i
5 0l polre luvloee jd aS” Glles 6058 dgazne byl 5l Lol 48" wimd LS o o S 505
e 9l sl 0ad uSaie by 5
b g Leolsé 31 oalisol b b st Lol o] plosl j) Gy g 55 ()8l Cllas g9y 51 8
o 9 BLololse sg2g pae jl clidas 51 LS 9 48,57 518 () 3590 )93 ol 5 S lies
5 3 (ylolg) 9 ol lisabsl s S5y 2 yiamr Sloxior (55855 camlio Ll 5] elilos
sl blyy caley sl 9 culey Sldas )3 9 0ad S5 0Jg (8 Clasuie 1 1l dagSuw (13
25 e 5l wls peie slag)blyy 9 Ngd 4B)S I 4 cuslie sladg) 9 Clias b g5
oo jolog
Ry B cuad e Cole o )k Gl Sl & g (Sl cual Cusdge ()blg) ]
dge ol o 53 &5 (obagSiw )90 )3 Jio V plp g Ll ) 0 (pme Cusbge I o A
P9ad o0 u S0 (SlgS O sl 5
5 ¥ ple dgdie cani Colo o 3 b oyl sl oS alagSin 3590 3 S e )by, o
N plp g cum 29290 (slagSan Spglxe 13 oS alasSin (ol

10l @3B e ) Gl 5 oS (3 blo joxe lise 0 bgipe )lsy iz



Y.y w23 s cuad 5 Joo - piiid Juad

Rerowd cuai £-A 44
oUW Y-F-A <

E9o90 ol 9 23lioe bl Sl ol e jas Jgbo 5 55 5 Slas (sl lired clio gl 2]

b lasuie gl ojlo b o Jlail g 208 adusS ( 2b Ges b gadd o oSl o pili
o2l (255 zed Sl (el cuiy B ad)S g)liScade (laiss 4 hl ped dblis 235 )18 5
Ll g ool (5ol Sl sl Sl b bl i Slp 2ylil Sl &S Sige 305

Dy9] lg5s g3 4y el e lmesd o (gl I3l opl 48 298 Juols liels]

29 dowd sl dd Y-F-A ¢
lushypn Sl casl oY ol plogl o3 B L1 L) juw 0 25 aed Ols & ol (sl
sly 3,5 Juate (S ©ladad ) 5 0ad Culud 5 (6555 (amlio pobo 4 g oo LI VL I &S
oled Joo5 4 3B b Lesla 298 (o Lol g lened (e alols Jolus sl oY ol

sl 6, Sbgx 5l S8 YL jlead Ll glomeds (g

Sowd (93,5 3y (09, Y-F-A 4

u_>|)]o NS bb)fu.o odlatl ol (6, Kdg 0,ladgS 5l el lonoss L‘)b)f b ek sl
L o)lgidgS 51 )31.5,5 Llod geud adgl (53,8 sy (yr )3 b5 o 05 39 g 42y 1 L lgS]
oled Sl 03,5 (o oolisul ((6)ubgn oS ploxil b) Sl (Vb )3 god (eSS gl i
SIS g ()5 3l (S5 oy g ladils 9 435l )0 il Sy 6y Blee @ed 0
WNigas 03935 g 0y 255 xewd Gldos pladl 1 s WL doredds

o 1 lp ol il 5l g o)lil gl 4 YL o o laaos b g 0)lsdsS 5l é
S8 il calie Jhas dyg0 Slles (gl ol Hb Jeso cud )b g slal Wb a8 5,8 ool
ol lsabl bl e 3,Slas a o b ol o a1 3485 (glomn il b el ol 5 onlizas

gl



3 103t Gt ol 3 S0l 5 3L 2y sl YoA

5 02 oy gacd s yinchsn & Aol ) (650 b bl (53,8 il (sl L LaoylpiS
005 Al el o)laisS sl A medd o)lin 3 ol dud (sleBlyaw ST LNsd 03] s Ly
dg (S hwesS ope il dgmg e Sl ol lajls coley e 1l g odliul

g

Rerowd (5l > glemiga Y-5-A <
Q@ Comd B 0590 308 €85 4y ¢0pdg Lol o Blod ay il i )5 g0 8Ll YL 5l & oloneds
ol 3 oad wll lalss elal b )b 33,5 Jols bl (ej S35 4 ged ol 35

L9 bl aebyol cpl )3 0 )ldl 3590 (o055 e (claiulojl Cowl p3Y 3,5 g0 doli oy

Qo (B 985 Bos @ (g O-F-A 4
2lie 031l 4y oS (lomeds 1 Sy a2l o (S S S 033l (g caslis
Bos 4 ol ) B pols pobo 4 1l pad 2 S igd odsS Sk 5 00d lushe
) by bl a4 el &S S aed 0,5 USide 5 S Casglie Ll I B aly dsll sk

295 S5l Ogdie Jol gad s

2k 50 Glered b ged ngS Clles ged S angS b glojen cul (Sae (25
dpmads 31 Ollad JtosS plin 5 CUEl Jg 09 4l S ped g sl Gloj B 3L b
Py Pl 4 god (Siomly Jleinl U295 )l gad S b bt sl i

g e o 58 5 Jols 1y ool ol chaoy Sjmly & iagS plSin )3 g 45 ggdge (3l
&b b g BB Il Caw (Gimly 1 am (s aed el 5108 Jeosi |y (b (slal
Cad )b s Bige (a5 ed 4ol &S (o3)l5e )3 AL 4y LB Wlsie 55 ped adhl @35
Jb s 50 i s Y-Y-F 0l 0 o )l sladdgy 51 (SO 5l edlainl b olg5 o |y aeud (g p0)b
25 )18 306 350 55 S 2l Ly b )5Sie loladl



Y.q w23 s cuad 5 Joo - piiid Juad

g Glrend (Fimly F-F-A 4
o s ol 3133118 aolie (gl ol > > il o 1 ol (Simly & (b iy
D9 o3l a3 3)90 3985 Foe ey Slyr Sl b5 K> (Slacd, Il (o cnl 4 e,
5 0olitsl 350 (clouiSy Clasuie (85 )5 3 b 5 S Clasuie 4 a2 b b Sipmly oy
4 0p8 )13 ol 3)90 Sl 0o & iy iy 5l e 29 e ol slaosijlo slauog
il ) gy
d9die Gl (b 4 S (o0 S Guslio 090 4 85 2Se Sl odliial plia )3 (Siomly 1A
2 g GhesS Sl 398 yieglo Yo pm glp )5 Yov e lagS” e )3 ol Caoglis oS
Vo lliee 4 god odngS sl ap Are ) auglio pl b g 03903 ol e VO Jobo
ol cuslin jobo a4y by 598 sl S ol gad iy pln ¥l aed 0js &5 Soge i
5oL el VB (l5ee 4 39d5 sl rpd Ave jlagls Slpd sl (Jl pn 53 (S g
Lol
Sratiloo Yo oline d JBlis gadd 1l ] 292 4 oS zedd Slilos > (laidy & Syp0 iz
238 )3 edlatl 3590 (Fimly Sl (58,5 5lai 3 gl (595 sl s 9 045 oS

S ol Ay Ar e Sl cptentl VB Gliee 4 358 sl BSe ©lps Blas (b o

S 5031051 Ol s 51 03wl b (255 Rews Ooldos iul V-5-A ¢
Slles oyl Glaal 5,8 eolasiwl (650jl8] liaas 51 ol oo 265 aeud Sldas S (gl
5l a5 ke
o 5 el 5 i Jlosl oy & 85 (551 plie (s 1S 3ySkee Jy5 sl
ot 53 048 Sl el (e S 0

B0 S g ﬁblﬁn b os sdalin S &Ag[ﬁo duw o d



3 103t Gt ol 3 S0l 5 3L 2y sl -

2l oS 2Bb o pmwolid 5 xS Jold (598 jolate (slp ookl 3)90 (sladlus 2
s 31 o3l b b dndwls ) Juols leMbl 50 uato gad YU (5 yta din uold 3
5 437 350 il (g 5She SBT3 (B3l (DMl (3l 5 spglaer i
gy Copo 3 olpe hbs ol @l 518 el jSle Slaal b5y 15 Jlow

D ged ookl ey @)’Lol ul...l.o.c D)0 4 LS)SWM LSI)-f (& Ls))u“"lﬁ

Lo 5lw g Lerows oot @255 A-F-A 4
@ Byp olSiwd lawg poil Oheo 0 Wb BLbl slaojls plo b ME 5 zed o (lad
S8 slad i g loy U olegd diwgy bas 4 0B b oKiwd g legd b 58> yob
&S Cuol o3V (blog 20,5y maw 4 Clegd dad ojlal a5 Wil (dlaisS @ ojlw Sl ST il
il lealliwd Jols ailg o blwg cpl s b s K ojluil 4 Juolgd A8 asuine
AL (5503l |y e SLb JB Jolgd b 3igd (s b loolagSs aidl ol ) e
NS S ols legd 5By jum 3B daud Al med BME L S5 S 0 Wl geils 550 SO

295 ool oo Gleg] 5 e 3 (55 i

o5 (82,35 9 5l Slorend A-F-A 4

Syge ol g b li> 5 SaS 4y Cal oSes (GF ped S sl el ol S o)l
S5 S 29 0 ool (5)li> slealy g bl (B 5l xS ol (sl ol o)l JS 510
B g @8> b o)lis o 3 05,5 Jodue ol cyied sl p3Y €8> Wb g odlitul (o)l
Cuod )> b xS 58 o jis Saly JIs Canl J15 &5 (el 335 (6555l Waojls )
Al 18 368 oo 3 slio yobo 4y ) ol g b Al (dladls L il (sl YL

sy b 1, Sals 5 g (o 8ISy ool ol b 53 oy e 4 b ke bl
9 &b O 4ol ()5 5 e U 0gd dne ged el 3l el )5 S S



) w23 s cuad 5 Joo - piiid Juad

oo Sloj Jolgd 1> Mo S D9 (655l )5 edlae S35 )5 o ad 5ld I B sg
oMby 3l 60,8 el piY Il sl p3Y yioren bl S Cod b )5 Olles o

sowi Sy sl Yo-F-A <

3 S lix S5 09 ekl woSae (83)5 )l Wl e S5 slaarl ()l plin el

4ol oS 2LiS oy ] oo 4 (6pSsly g (B3 5l B dsd e edlil poi) plia
s 4 S lis JIpl 4 NS asede & A3l dzdly Lakad oximd oLt Slios Ll el Slow
0 niS add (19)0 4 (6548 & Lb slojls gLl b 0aiS rlune (£3V58 (clouadd sl 05 JL oY

Wads Glegd by b A8 el &S Wed Sl (o5 b g 25 dbul 8 Jsl a5 Bes

Qo g1l OleMbl Cui VY)-F-A <

s Sleresd 1-11-5-A

s SleMbl Bgd cd B S 4 bgsye Sledbl g osly 48 o8 aeids Sllos o
2125l a5 3 lge Jolis Ayl o
god g 95w (lodasiio )
35 (g o5 e B ke Y
DS 59 COT medd dgib Hlade Y
DS £9 9 295 g lp Olps dlaas ¥
OesS O 0 ged b IS Jgene 8 518, -0
63loolel loj olis (jdasS 5> 4By —F
sk jo (a0 lp glo; -V
hesS 3 dn zed b 31 O waw jly g S SB35 6 clajly A
lajlolia 5 zodd glaie jo (Bly Job -4



22 S / Gl (23 (sojl 5 3l 2ok sloid) \AM

oS (82,35 9 5yl Lot Y=Y -F-A
4 odlitul 3)90 (slady) 4 (B vy b bl wrd B)F g lin Slened ili> B
25l 5 0)lge Jold b ond il leMbol .55
SHles oS> Sl )
> sledyy -V
oalawl s g oolaiwl yao jd Blie dlge 5 (o)l 5 ol -V
O8I S 3L sl edlitel 3)50 By, 5 42 W5 bl ()8 jaie ¥
0 JolS' g Jidgy g Ca> iy -0
Gp Oldas 5 lgjles olod sailo; o)l5 =5
Ehgw 9 4 Goyp 3l JS &S odlas b d9ng e glp els pbul s wlsy -V
Lol 02lu8]
Sy Olles als Olsz —A

clegy sladiges cud -

03lwg,y cuai Sldos V-A

Adyse 5 4 i ojlag, Gtk slagise o i a5 1pSes oilugy cami Sllas
5 Sl 4 58 le (il s Moo ESTe g9y T O )5 5 0uiS Jeo gl () ) il
025 (o e ;50080 4

2y5 B oyn g0 slojle Cuaglie 5 lias (39 cuslio Bl Jolie (olos (ol
Lacl olod (puiomad .200,5 duwloee ¥-Y Wl Glowsy mllas b 0, Sy o 53 3l (slagys
23,5 jascidie o0p3)S Ay (gl bgsye Vlasl g LsT 139 cawlio B 53,5 8

Gy Sllas plul b ail Wil (sl Sl b b adye (9,8 1l Sllos Siloy ol p3¥
2 oad by byl a2l lald 0wl Glles (gas )3 005 O g0 Slusy )l
2,8 ploal ¢ syl 4ol y



Y 23 saSKw cuad 5 Yoo - piiid Juad

2 039 &S 298 ol (linebl B sl 0 dnslone [l ojg ol p3¥ (3,5 32k 9,5 5l 3
Slles ST i ol 3,8 a4 pB Sligss g g (Shb ) eud 4l polie sdgame
Jols & 5390 48,8 55 > iy (ligabo] apils 33,5 o dpogt il 468,55 Pl I 51 S s
FoY sy 55 003 b bl sl (b slagys olie i Gl IS (] (g el
)’I z9y> Jl.mb-l G ,\;)5 )1)5 oo dlasl 9 J:xn 5 b ‘Ob)f KW L;Laa)ly.f}; Sl )Lq(u..u
ey JBls 4 ()l oy axins
Czr b 8pS 18 58w 55y (S B b wl ojlugy slenad el (b 5 (25 @ed Slles
Al ol asuie 059y o8 Glasuie ;5 (6,500 dails 81 3,5 el Jas 3ye0 5 9 cawli
N adye Bl as )3 led s (Db Sl 4 G Jaskie V5 3500 | o L5 ade Sl
2l ko) ojlugy 5 adye a1 JLE 5l ey plslie Al ardee W1 le b (B b
W335 Cual dod g ladly yulas Glisde ylu ¢ 0,5 plosl Al 3 odd i &Y Ladl

cwas sl Wl A-A

N Gp ol g Wbl (e cdad opoj g Cute dad () Sbgn ol ( Jgone (slog Kb 5
B a8l (6938 o bawgi () JUail ccdls cpl )3 adly o (ite B o 4 Cute (b
alys 1 (2,58 el ol Gl 55 oo Sl ip 51058 Ssla LIS plopr Ko
o)’L» $9) J)b ‘_')K,ol «S u;’l> i Lg)lsv;'}? olKtwsd ol P}Y Ego90 L}il 9y )’l L;).«f9l> LS‘)’. W
25 )l
A relae jab 4 LU b olSiwd ged edlaiwl Jladl Hlais 4z )bl Ll eyl s cou
5 Ml e lalpd ool ()8 ST ols dg2g & iy @yl Gon (6l U035 Jate )l
ol 4y oo olSiwd | (295 b g3 ja L 0,8 )18 oLl b )l G gg) (5)Sbs oS

Do Jate (6,8ben oo jd ojle 4 0yl Sl &S (gun U ¢y b g 39 Juaie



22 S / Gl (23 (sojl 5 3l 2ok sloid) TY

SL 23,55 wal,8 oligs (b dbml ISl b adly Bale Jol5 job & b (6 Sdg> sl
Sloxdo 43 33l ey Jlal Gl 3l Ol 5o Ll jo S & 05,5 )18 (g il oad 5
hl> b Jlasl cueglio adly J3 5l (gyle g jaed ol pobo 4 ly JUal ol 2590 @S L
Ao Sy b il (Jlasl o 5y <8l g asl Jlasl o 55 pal 9,500 WO L il Sl S,
2l ol B0 lys SO elp ey ue SV Ll
S el sl Jate (g 3)90) ojlo & & (ej P S 4 g2 opile v Sl
e cssnile ol g 0ad auslone 38 yobo 4y o B &S by 4 b salt 1) b

WPV RY



Lo 30






Y1y ey o= ot o

oS -4 «

o p3Y Slyil b (2 g cual 9 JE g Joo 6355k «wile Jolpe 4l

o= Job 5 pitren (Cuwl ol Cole)y by (58 Clasuin alS &S 25d Juols lueb] U 5,8

el ( 33,55 blie ;5 ojle cblis piuww colis 516 W] Jos 4 p5Y (cloww )}l Lb wjle
Al Jos 4 (655 gl laee

w3l Jw p T-1 €

Sllas ploxl el (B a5 5 Gojel Sl g 0092 Y (sloie Mo (s> b ooyl Jruoy
5 cobo Sllas e ) ldsr 5y 3 (259 i laedilo] Josgs o il il e
b 1) pY leealsS g sl aiej ool 33 (S (Jos w2 gl wl il oo g cuas
CooMo o > Jidl odges il ASME/ANSI 9 AWSDLL s 1 oladsl yw]
3 lrasbionl Gell b RT (31560 L 5 UT Sgo glysle slagoysl Jgtme (slainmiss
3l o3 obj) APIRP2X o SNT-TC-1A L6
g oMo Gl bl 38 bl (b g (g o Syl Jotae o iy
2S5 Syge ROV L5 Leolse bawg O j (glogmayil bl dinej cnl )3 B a8
> g ©yoe iy bawg 1L 35 ojle Ol YL b g O 5 (slostsn 1> (255 i Sleetilojl

255 Sygo Y (Sladjgel



g2 oS / Gl (23 sWojl 5 3l 2ok sloid) YA

s o Slag 3 T

a0 VY- <

CunS Gl dagSs calu ) (Bpae dlge b 0] oo @ p3Y (sl i bl wlge oyl
M5 Slelss 4l conl oY diej (pl 3 il ansly Billa bgyje (38 Clasiio b 5 039 cuslio
3350 0k plol Slaedslojl alS 4 bgsyo (Sled)lS g 3lg0 (59, 22 39290 (slaype 0,5 4B )
HyS 8 U8 g enp

calu Y-Y-4 <
Gige 5 labad cilu i o5 Kden y) cilu ()l Jols cdlo Sllas Jslye 418
Aaojlail ol 390 )3 (5 Slasetio alS a5 393 Jols el Ul Jos @0 p5Y (slagyil

$e8d yob 4 6y Sldas cutS 50 9 kudgx Judgy g 05l lalad gy dlasal )5 clyg bl

)J‘ o)l...u )Lu&o 2 Cws ‘)ioﬁ as Lﬁ‘b)]?" fplo.’ 4 F)Y 4\.’>9.$ JJL’ Ao U”l Jr Cawl 005 wl.c)

33,5 Gglase 355 Sge a0 5 g oalBass Jud jl o )iKs

©sSKigs YY1 <
0dg UL.LQ.C quu’l db.g ra)’\f w)lho dl)lb )&39% PLERESY uL-“-‘ J.;l.: d,l&;s% «_)L.Lg.c u_w))’lg
Py e Coley (383 pob &y sl B )18 Cogial g (bl 2)90 S 51 &S bgupe gy ey )3

D55 8 ey 3590 35 Wil silwopid g Joo (Koo 9 (B pae dlge b ouyil cnl

O (8259 g Sl 3k V-Y-T-A
M8 edlatwl 3)90 wile Cllas plin 53 oo lewyil ln 2) 25 e sledy)

=

Wy o



1A ey o= ot o

Srar il

N (255 8 il Sladgy b bolen by (2l & sl (See s par Sl
AWS DL 4yl coly) o8] sledadygios pobol 1 0l (s mr (logma)ile g 485
g plog
PT (63985 mlo (b9,
2 0k Lealojl ol sl caslio S5 plai ¢ o (SopStuagn pis S sl gy ol
L9 plol ASME E165 ol jgiud ol ()31 ol
MT blize 1S o)
Ol D930 ) 4 e S5 leeSgy pis by (aw bS5 LS Gl ey ol
29 plosl ASTM E709 Joudlygiw colgy op,3] ol 1 b leiolojl
UT S shsle slacisle]
2k g 05 (e )8 ool 3y90 (a8 SleeStwgy pie (wyil sy 38 UBey
355 plosl APIRP2X Josllygias yolusl

RT 815 50]) slatloj]
Dy 0,8 Clius 3 g (raw b suSiwan pie o0l sl g lS (gl Bey op)
Sigi plsl AWS D1 aebyol coly)y cp 3T wlol p b Ldolesl o)

g 0kd (pgt bgipe cslaslulin] Lolul B 5l b (g Sllas 5l o o pbl laas,

s (g3axie (sl pialyly o 55 b (il dgy B! sl S 51,8 ool 390 I
W58 )8 dngi dy90 Ll e (slhuall £ g Lasl Cuolbus e g (Sluild o cdwdin

099 eyl ol T-T-Y-1

sigle;

Db gl cil (slogled iy b plojen (Sl do b b dasdylojl g lew il



b sSw / Gll 2y sBojw 5 ol 2ok slaia],

Lo )3 Laslgeo

il 9o Sl oY &) il Sl plewtse Bl 0fan (8 Clastie 5 by, 5 ek
S e 351y leeoloj] s Jd Ly g sioled et w35 )8

SSSg 5l U8 il (pges i

s & b Al o ol g e dipl g e (SigSe o) Slae G151 3
S B il 090 8y

S Sl

Cogo i kel 50 )3 Jlis b rar Gleww)il ()b Clles pbsl pa
1,8

adyy b )

o> b Y

<ol Y

255 5 Slenil Ol

ol 045 i VA gl > ol Bl clial sl p3Y (00,55 g Syl Bl
ik 9 oxd bl (BlET Cpge 4 b er Job ) cond aw Jls glate ul (sl
dpais Jd> g 0l5ee B 25,65 518 o pil 0)90 b 58 Uhex Jobo 1 (65500 (slodond gl

.))5 U)ﬁ.«o @M.Aol uu.o.c 9 04 L)’“"?)

Y.

o



AR

555w Gl y5b JBlas V- Jgu

by jU = ot S

S 5152 w3l o9, (w233) ow,3b ol5me

L;lo)'L» L;LM\J}‘
S sl RTLUT ).
©shl> slady> RTLUT Voo
SJsb 5 st clisgs qblis e RT L UT Voo

s YLl
ol ol VLl UT Voo

M).c dLé.cl
JolS 3955 (clyson RT L, UT Voo
(st 295 Slacdo PTLMT 5 Voo
s sleds> PT yMT 5 sy Voo
sl o

@l clady) 3 MT L UT Ve,
b5 glag jels (258 (slaojlo MT , UT 5 (s Vv
ol ol 5 o yb claojl ;YL MT | UT Voo

o g (ol elelad Sl 1 (V1) el o8 ol @5 g ploml Jlasl guie o gl il il (2)4) *
)9..: Pl}o] (Z\' ')
S35 yl > Cblis cloiumw F-Y-1 <

4 NACE )bl culyy ppl Bib p b (5308 Jlie 3 cblis lpotums ()3l

3¢ plol RP-01-76 o,les

Reinigy 1-¥-¥-9
L1y Bran dlge o (25 Libey (bg) hae balyd craw (gilwoslel cillan 1l ou)il
2l 5o el 4 (Sate olie g (b claY Culhs il S5 wfsn o slady,

g



g2 oS / Gl (23 sWojl 5 3l 2ok sloid) JAMS

T30 il 4l cblis Y-F-¥-q

9 03x (8 Slasude L) 4ol ol ) (Bras blis CudS 5 g9 b @l ol )il
W5)ke 4l pl 53 ool 3)90 Sleeblis glgl led Babad bblis Slge (EUS Wy saaroy
3
Fge sledyy Al
oWl loiidyy 1o
SeY sleddy iz
egare Syl

B CBlin s Y- F-F-4

Wimd (L3 1) o9y (8 Slasede b yoSde lhatumw BillaS b bgye (slow )il Ngd

cuas Oldos & by g5 g glo5lw Olisdo O-Y- 4
5l a5,ke glojle cilade

b pSeley  —)

bl cbles -Y

sl &Ylasl g bayjl, =Y

Ko U sladyd  -¥

Slbos Gl plo g Loy 4 boaje sladlg) -0
5 a5,ke o5l 5 cual Sldos 4 basye slial

Gl Ol @ prasw =)

OP90d SBye s Y

Clegd 30,5 piew Y



Yy ey o= ot o

by i Glxbs —F
Siogd ol Slpatuss -0
ol 3,5 Wil & bgrypo (sloolgudgS =7
Sldos (195 58590 Sloatanw -V
lerod 9 (3l sladlg) Sl oLtz b o cuai S8 jl sli2l A

@ o ohgr SYlall jogasy § Lgd )il 3553 Hob 4 1l (5 il Al o3l 5 Cunds
Ciliso (Gloetunn (53)Sloe sloaloj] Jols 1l Loyl 85 )5 (il 2,90 ()1 +) ©)y90
MBS letnlejl cov cunlite g0 Wb o Sgyn g (Slogty bl (eus ) 5 a3l
WXy

5 b sl Lo > b ¥ o SetoY (slgaSl il b e3Vgh i (glinl ads
Sl lam g J8 (JolS g0 4 Wl (Sgyam bglad 4l s )3 g Wgd cblis (o) Sdg>

g adsd Wl olge 4365y 5l L

Jo 9 (1955 ;o ¢ 165 5k Oldos (Sl 5L ¥-1

253)5 S8 3253l 935 ©yge hb ojle (2l (g3l 65k Slides plol ) 3
bl ol el 395 oo pd wjle (slial alsT el
L3l o (il g oSS dpg)Sudgr pled 0
Bl 48558 095 e )3 wcwal g Joo Clles (S8 il pled iz
45 ol g0 a4 g 0dd S Bl H15 095 Joxe 3 ¢ Siloghy 9 (Sghen bkt ples 0
Bl o (gjluS
Al oad (5luSh (JolS g 4 g okl o 5l cojle cdge lBLSI g 1l pled :a
s g Sl ooliial 3590 yolih ojlo 5353k oo «Bge SLALASS Ggrmliish (s
059y wyas sloayg) 5 (b Slasuto b Ll bulyd Bllas g 2igd )il b Sl gl o 1)

bbb jlid g fauiS Lo 008 aily ldes (ly ojle Juaio slin] uizmen Db asine



g2 oS / Gl (23 sWojl 5 3l 2ok sloid) Yy

()5 ik gy ekl 9o )3 (izmen N3)S (yil (05 g (sw)il Slaedy, I edlatnl
il 2l ol oS @jg eald sy g LB LblS Jold (ol g ojlo o il S
2L jo Olired edijle | attus Slae bgiye Clined g LS pls aljal 3)90 )3 (s 53 g
S oslial b (Ju o s (S Slias 3)8os bulyd g Cud)b Ngd (o) p g 0392 39290
55 )15 40l 590 el 9 Sl

sl oY 6355k Sllee pbol lp jolid (e ()5 JB g p Sldes &5 (63)l9e 5
pS 1B 383 (3l 290 1L 35 borye Sl

cpllas ilpe 95,5 )18 385 (owyik D90 1l 55 2Ly Je> ln 255 S Slilas plxl
Shgy «Bpan dNgo goyil 2005 b bype Slell g Ll Slusp 5 B Clasuis |
el S B es o 090 plonl lasiyloe il 590 0 -8 4 3wl (o) K 5 cob
9 OSSN ks o Jlal Clied g (S layglid (oo ol Laalpd b < Jox Slloe
28 )8 20b 3550 a5 350 Slilos L Iogl ol canlis 5 008 gyl cJo> yolit

i Ollos s (Sl 3L 0-1

03905 mil g g3l T 1-0-2 <

& Sllas SR U8 bojls 95 cnl 5 igion &bl Ol 4y 0 pp gy b S 51 (S
Wlodds 032 ¢)glid & o3l (sla)loo 4l 45 35 Jolo liabl 5 00 plosl gyl 1l el
4 bgye slodgd 4l (e > blodd (sslaer gl b g ojle & Jate e (i) 4l
Bl ygld B2 3k rizmed 0,5 B il )90 1L cbgrpe VIS g 12l (35 bt
29 1B hilas plosl (gl o (2Ll 5 48,5 )15 )il 290

Jlail & bgye (slagmsyil cigd o aily jglid (55, j) ledei 2 5l onlial L & oSl 550 5

2y Oygo hl )5 Wb Slies 4 ojle sl culi



YV Ry jb- o S

o gl 5 Lrond i Y-0-4 4

S b slodlg) g Lo & (Sl (li2l 3590 53 25 Glaw)il Bb 650k Slbee 5l S
Syl b 55 cual loj 43 25 Sjgo Wl ()5 Al g U8 5 Joo Sldes L5 590
D9 plosl 039y (38 Glasie Bib il Clidad (o (45052 (ogasy § 5,5 ©)g0 )Y

Pl gz ol (Soll 5 )5 )18 5> )il 2)90 1l LetSe (S Sllas ploxl (4l
0k Sllee bl b5 g plSin 1> 3290 Skl gaw o Sype ;3 98 Al Wlles
D95 w03k > (Siud 1 (B Gl Jlazs] g o0d CiBgie

5 kred (g adpe g Lnad O ped e Glabad o by dored ol pli
plai g 48 518 oyl 90 ()55 p Sleeiulej] bwg ML Sl 4l 4 Jlail sld)g
Jlail sladyg 5 aod G Sledo 2)90 53 gd (ol UT gy bawgs (- +) el sloeds>
V) § 0D (awyp CBY & cgpar gy 4 D> Wb Wl es UT (o) Conl (S &5

235 518 oolawl 390 55 MT
Law s cuai ¥-0-1 <

Lol 9 <" lil &S oS 295 1B 5 2,8 )8 il 3y90 o5l b cadye 28" il 51
g OYlail a4l (pes  ilodds s il I ol onis B\ Sl 5 S adl Glusbre
Slles plonil cga (Sobel g Sigd gy 2l Sz g ojlo o bl liad g (38 iy lias
g .\,;L

L) pliwlyon g oad )il <8 4y wled slodome il aeSl (g9, 2 adye (58,5 )18 5l g

leslatwl b b 50 (6)Sben D9 Wb () SKdg> Sldes pboul (gl 1] canlio b Cas 35

DS )3 owy3b 3590 (o0 )5S pE Sledy)



g2 oS / Gl (23 sWojl 5 3l 2ok sloid) \ALg

L5 25 Slew,il ¥-0-9 4

s Jomo ) Wl laad sgng pae I lsebl (gl ldes i JB Ly p5 Gl
093 ol 31 JymS lined b olge 5 edlatl bl 55 cuad Slles bl 1 ey sl (55905
Sl gl BLbl slg (ogasy g by jiw b cSls (ulad (g g 598 pbxl p5Y (loaw, il
oy Cypas sladg) g 8 Olasuie b Olles sillal g 25,5 )18 385 w3k 290 dored
2,5 b

g O Sl il 71 4

J{L&a 5 bl dl.e(o..w.m coles” b dgud {:l:gd] dlc”) L;LQ(#:))L, Lb wojle yos J9]o 5
ooy g Cumj baome deglusl (sl g S (a9 398 (yp ojlo Lulyd 559 (5395
Do ol jla 360

2L Loyl ol o (YL (slouise ) 205 &g Mo colo 33l g 1L Ll
b wlgise sonl a0l j sleets o Aled (il elitiad sl (Sym0 ) &S Ty olus 2l
daw 325 2055 1 Sloew)il 258 pLSI ROV o3 ol I J s clieas b g plolse 1 oolatl
CeaMo colo g a5 b il bug 1l 56 @51 cblis et 4 by slogwyil 5

g plos]

w3l Tobha V-F-1 4

1555 Oygo ) gdaw Hlez )0 b degSl g (> Sl il

) maw w3 V-V
oy bl 01 ool Jl2d & gl b g ojl (St Camdy (Ol (VL (i5u 0 5 (S8
)5e b Sits g 5 g Ol (sl 4ol ) oS ol Sl ety pogay eyl ol o g



Yvy ey o= ot o

STl VL anl 3 56,5 )8 drgi 2)90 1L ol 3 (slael g adye (laaly dlox | atil oo
Db el Bl sl (lise s Sl (255 Sloeiulej] 9 ol ojlu 43 sl I 0]
F o il @i Ly O s ity slojbe leame] D93 Jloin] logwoyib oyl doylis

De (6500l 85 &yl ;3 1L

Y chaw o)L Y-V-F-9

jipee Jr u,.el; 61){ ROV |, OLo\}é 51 oalawl b cojl ;.j ) @u))".g Jolis @»))'Lg &9 Q’..‘
bl g5 Sleas
u.él.«él ‘_53)95 |
c’u)lp L u_la.ou: J.nl?; ! u_wl.’ ‘l)’;l 5 u_éLél SISL o
s (6)LG L g o3l (gl Sumisol iz
P N [ P POV B
o}b@b&@l#}l@hdw Y
9&») d‘).‘o] ).) AJ‘) .)]99 39}9 9
il 595 3 ol o 5l Gl Sleegwy 55

D9 (S52y8aby By £yl 3 1L X pans gyl 29 8L ol )3 (lotas (slapn]

Y o owy3b Y-Y-F-9
Ll > ool Jloisl a5 olotse o aw (slowyil @bt pobol ooyl 5l aw cpl
S (3l 2y90 sl 0dal 399 4 ol Ll 13 &S 0 astio &S oot (I b g 3, 292
5 it Sloddod ol L qow)il sl S5 390 Sleise QB! > 0,8 e )5 Ol j
I 2lpl p aepls Wsd jd (b Glegw (298 @ 2l kS (ol 25,5 )13 425 350
8 o i)l @903 e Sy Slawmnil b ols5 ) ol (e o 25 smlitio olaeel ol

D9 (S )ty CBg £l > Wb



g2 oS / Gl (23 sWojl 5 3l 2ok sloid) YYA

¥ @a.w uw”’l.g ¥-y-5-9
dys0 el i 53 ojle couie lawisy F g (clogwo il gl bl il ) e ol

Ly oo 5l (055 pf Sk

w3l 29l Y74 4

D903 s 05 (Salwd & (g |y Sl g9 (2byd slagSw (IS 5k &
alyds gols slagSiw el
g 455 ol sledlig e85 plSin )3 e 5 4« acs
i 386 slagSas io
o Ak Hpas (e Sliles plosil ly oslite ©js0 4 (SLE Cul (Koo dagSs pl 53
5l b 331 g sl xe ¢ e y5bo 4
Lals Lbbxs claojls iz
N3 Sl el s lialy 5l cbls gl Sa8 kSl & bojls g5 cnl 555 2
WNigd god yiime 35 (g0l 3l ¢ Al
OpS D
59 8l g auily 8 Sl Wil gy p oS Atd Gyl clagSis daojls g5 ol
W)l jguas
» @i polhe 4l Cab ol slosSis el 3 Lol o Slej ol (IS o
a2y BB sSw lp bewi)b m spuin Sloj Aol (o)l ) ST 090 juin VA Jo>

Wil ol ygde (£8 Oy 4 Ll HeS e Gleus g (il



Y4 ey o= ot o

9w o Syl (Sloj Jolgd Y- Joun

v v v ) )3k T

* Juye ks Juoty Jloy Sl gl (sl gSas

* Jlva by Juwr-ta Ju i 286 clagSw

* * Jwy-ta Jlo g g Lals Ladloxo (claojln

Kgd sl p3Y loj T LY aw Slog )il 4o 53 00 pasuie il (bl p b a8 (slag il *

P9 bl ooy Cyge & (alhwyil Sl pY (93)l50 3 A Joaa )3 55500 3)lge 1 09Me

ik Pl ey L3 A3l L g ol )S e daee (gio Lalyd (2)me 53 95w & (63)5e
3o ddgnS 5 Lely bdloce (slrojlo o ey (sagSiw )3 (yizren Cunl (Sl Y s
Sl oy S & 63)lse 3 09d plxl BL Y paw )il adsl le)lis plox]
By gyl 2V gaw (yil Cunl 2 S L8 (23S 3)08 0 (86 5L e s eyl
onil ol 3 om Jlo ) 3930 0,8 8 e 3550 0jls I oS ST e 9 (65400
S0 b3 st > (Stundol Jaiol & pledome 13 e 53 25 plol ojlu g9y 1L Y e
2 sl 4 Cuns (g8 Gloj Juolgh p3 bl (Sl et ¥ aw (slogmil bl 4xsly

Lo 551 5yt V-4 €4

Oy & wb doojle Gugyw g cual (Joo Sle (9> Slaw)il 4 bgrpe S)lae alS

M5 4 baye e 4lf Jolb o 553 £ ol jas Jib 3 g 01b (s slemr ol
I8 il 250 & Lladr Clasuin ol Slojlu (slaaids 5 dlge (plulid (SlewlsS @dlas
9 005 akd Ll cuad 5 Cile G sdid (cual g Cale Sldas plodl I L Bl o wilais S
SHle 53 il 55 Joo 9 Sl 09> lewnil 4l Jolis b jSde Slae N9 (4510
Ol Cepw oyl asd by bl Jols Jaore Sledbl 4 byye 3)lse plod ccuas )90



b3 103t Gl b3 S0l 5 3L 2y sl Y.

ual 38> S g Cumdge ned (alod 398 e paed ol plSin 3 ASe Olps B)led
D9 band b e jl5 4 cans ol 515 5 oS



w,.g






Yy W}y

T 2l o9l 093 V- «

Chen 9 Ktrby ‘o|95JJ Juﬁa)J l: ULP k_gv » z9° d).hlb ual.u 0)9.) U'))9T Cauwd (_gl).\
:J)]) Vl 9}\. ‘Tapp d‘).’ )J) 4]9.5‘) dw ULO)A.E Jb 4.’ )l.a.; 45 JJ‘DD; .)LQ(«.ou ‘) (.;t> bl) (\QAR)

L S (AY)
T Typp |
T P
PP otanh2nd/) %)
0
Vi __ dmm | Uc(z)Cosh[4nn(+d):|dz (Aa)
Sinh(4zwinh) “d A
398 Lallg) 5
T Job A

ol aseds B i) ol S dawg 4 a5 g0 gl 090 1T

Sy pVicewl by be & gy 0 oS aald bug oS cwl (290 09lS 0)95 Tapp

Sl e BB cwl

ooy JB olis g

Toe Sy (D9 o0 28 e MSL (YL j15) z 315 10 sy by Judgp adlhe Ud(z)
JBV-0 IS 5l an 0 Gyge & Yooyl o B 1eSS by g p ol cdlbs ol



22 S / Gl (23 (sojl 5 3l 2ok sloid) AR

0.05 geep:( Watf'r o
reaking Limit
g 2N
0.02 +
0.01
0.005 -
Shallow Water Stokes 5
Breaking Limit or Stream FUﬂCﬁOﬂ@
H/d = 0.78 :
0.002 .
H \ / |
o d
e 001 )
0.0005 (- _ _
. Linear/Airy
0.0002 L Stream F|ur|10’|no'n | / or Stream Function 3
T ~ Prrr
~ et
[
Dee
0.0001 - ghaliow , Water
Water Waves _Intermediate Depth Waves Waves
0'00005 I 1 | | | | ]
0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.
d
oTans?
H/gTapp2: Dimensionless wave steepness d: Mean water depth
d/gTapp?: Dimensioniess relative depth Tapp: Wave period
H: Wave height g: Acceleration of gravity

Hp: Breaking wave height
B pd g (B (SandS Sl )3 (b bl amlio V-0 JSW

SR 90 F90 Siloiew Y-

95 9 phate glsel Sloinw it lp Wl 1 g &5 ) 2 il oo Slag s
OLS Elgel mre (sloysti 0 )8 alels V- UK 13 0,8 odliul zge (g9 Sl (gl (s



YYo gt

byl b aoliio Junsilynd ¥oleo lawgi alive ()@ o 4 e ccdliee (sloy yoi Canol ou 00l
2 IS5 e oyt b oS wbbipe o 6 s> plite @oe sl g ol dan Nigd o 50
Ll s &5 ol gy 3lasi )3 ppizman 5 (B 025 Jse® )3 ol gl el 2929 4
Aleioo Lol oo aw ) (Seeliod (g0 bualpd g (b e Sledw

ansp I8 Ol o 5550 bl (sl o ool oliil B o L Lo g0 (5355
by auoxiy 40 (oS gtsl (6395 Al o5 b ol 8 g 9o alels & loj Jlio lsie 4 Al
oS B,k 5l (oo0s Oy ) by Colps o Lol (wl ¥ ag e S gl 4l «Chappelear
)55 ol 03> 5 L5 09 4 |y o131 pdaws (50 balps (5 Walad Glayye ggeze 3,5
a8 |y Slaig 5y0 by (sl 03,5 13)) 385 45 & |y (Sealid (550 Ll EXVPD
b Seelad iy by slad g 035 o)l 1) (Suileinwr (5550 byd 0l @B (6595 WS o
S o AigaS

&b L Chappelear¢EXVP-D (¢,s5 lils 5,8 LB woniy ad e (oS gl (6)655 o5 o
Gl g o odlaiw] mawy Gygo b by @b Cdel oy 8 @ Gl e ) Yhas o b Gl
b e 3 gl 2o b (Suslad 0 by 3 b sopd by Sl oo cculie Jo 42
ft ol olie o Sl by 99 ol 0l e Vb e b e il 3 b
S8 o 58 H> 0.9 Hb g d/g Tap,” < 0.003 (g Lalys ) Lol oS’ oo Gl (See (slojg
blisl b b ooplpls 9 3,08 o9 38lg5 ( alBivlojl (clog pSo3lul zulis b (6,95 dmodgaso oyl 5
e KAV S 0 Hb 4l zgo glas)l (ol o 03y joxie yoguasy Dgd o3y )5 &



22 S / Gl (23 (sojl 5 3l 2ok sloid) e

SHEAR PROFILE SLAB PROFILE
CREST
UNEAR __ / NONUNEAR
STRETCH STRETCH |
MWL
LINEAR
i -
/. INPUT
PROFILE —
N
INPUT
PROFILE

ool iliisee gl 155 51,18 diold Y- JSUS

T Siloiamws o V-0

2oal & il b b o Sy Sailoim ulite glool (655 31 00liol L zgn (590 lnsloxa 53
by aw & J )3 395 00 dplne (9SS 5by3) Bgdoo piitie LSy Sloie > b gb L
Cyge 4 olgiee ) b)d gaw Chds )3 s oS gl g ke sleten b glgel Jold (Al
3,8 a0 098 ol jLisl cas g wilS ) @il b oS g8 zge dedin (o3b) dlaw U xes
51 a8 il el Cuss 4y Sy slogyed g ST )5 (258 o Sl > aildgs
ety lS by W15 e o it Sl 51 53 g5 il ol 33,5 oo bl oigucS3 sy 45 ol
5 o gse >hb Wl > (Sl cops K by (gm0 90 458 Sl Qs g
Dgd o3y )8 5 lee Sl
kel 5l 1S (LS dise e (ST @oe b Sy & S35 g SlewdlS B sl
sl & Wgbige 03y ) 4 (Sl (b 3 &5 S5 glgel Slatw o el 1wl 5L
0y90 4 bgpo s.f. (SaiSTy s ookl citus jidw (6501 b ze (slpilSp 15l cov odes
S Sl 38 aon gl (G5 bawgie (ST el edlitl sl quilio il Sy gl

g nlss Al Seliblone 1 e Cib



Yyv W}y

4 35 Oygo 4 b oo slaodld leslatal b L g (o pSejluil Gl I L sl SuSTy oy
2l o Cuwd
\/@ (A)

(@ +2)

il e b S wilSy8 y (SuSTy ol 08”0 g das oS

s.f. 5l o Yb Cund Dyl g oS o 3l osd (6 pSojll s (slaodls a5 340 dn g Canl pjY
($y9e 90 sy | odlitnl b s slrosly ww)y o Hhai 4 a8 Jby0 e o cund @
A Cawd 4 SaSTy 5 095 D)9l

Ol &U 658 o5 (o SIS b by ulpd 3 (o> a5 ol (e 3)5 3925 sl
Cowd a1y Jlow QLS g Cop 1 VL Cund i ooy 48ye ouSsiel ()95 b am 93
5o O pae b 4 Jle plsie 4 @il (Bly glael (calaiol 4 bgye L3 3590 (pl 0l sialgs
sl byt Jsbo 5 o] Sl it 5 2 Js>

S pSo3lul Jold Vb coaS b zge Soiloinm (slaodls bawgs soly 5l jie8” alatal i ST
Gl S Sy o5 L) (2l il elgl b ceslite Ol lasgie 5l (VL gl b 5
So b0 ops obaisl s 3 |y S oy e Sope ol 0 0gb 10b S apS

Ol Cxilos o Y- W

@ e ) ol bogse e ojll o5 job 4 wSidie g8 laojle 5 (2lad sl
Sl ojle Blbl g o9y 5 @35y el b ol » IS Sl G bojle o> o)le
Lasl (glag s SIS (38 oo bawg 2ldd QB slaojls (sl (IS (g9 & bl 51 a8 oo
26 Sl g0 b g ygo dolae 3 Lasl (sling s dmsle 53l oY 295 o dumilna
g 03y9) Olus 4 IS Saasl



22 S / Gl (23 (sojl 5 3l 2ok sloid) YA

e Jio plys 4 S0 Syonie pbp Wil 1) gleel lad CB Cjpe 4 claojle
a4 K03 adkaio ) zgo deld LialS 4 (VAAY) Boyd , Hanif 4 (VAAY) Shankar , Khader
o 45 oy b 5 s Ll LB g 18T 13 il ) sy ol b 35 0,8l w35 gl
ol 028 b1 ) ol sl il Sy ob 4 S35l (905 e bawgs ials o Gl
28 Jlid S o il |y 4yl zge Silotams (slalanMo 5 oo 4y ¢ plid B (595 &S

Bl Gl 4 s S Bl o cal ol Sk d250 anlsd o 5o 4 dedl2 e
oS Jhie b wlgs o Canilan oy a5 w0 LS (e g (2Kilej] claosls b o yialS
losSas (gl +IV=+IAD ke 5 Jgans Cilario slagSa (sly +/V Jtio ¢z (closSis (5l +/5
A5l (Jobld g

4 (VA)) Taylor &> o “Actuator Disk” Juo j| g5 o ) sl by (6lp Calon co o
2,5 3500 05 Oygeo
[1+E(C4A); 4AT! (AV)
ol &S
Ol ) (Bl slasl Jold) Lasl pls 5> (2l ggeome 12(cqA);
Ol Caz p 350 S (gelym 4l (93 Colus iA

cilisee clodas (glp Wg o Calos Cops Sy Goe b Ll dwiin a8 Slaojle lp
Sy Copgo & S (3)5 Jao hl sl IVl a8 ond dpuloee B8l o ps ST 050 dnule
WS e Sawd Jdo sloidgioe plo 008 Ohaw «Suwd K Sygo 4 & 5 S e S
Slosss ol Taylor lawgs

o i ki YNV Wy 0 lde yle b398 50 oud oolaiuw] Cusles ol
sy aalS Caogs gl Calos iyl gls @1y ide @ )le (VAAR) ], ISen 5 Lambrakos
(505 sl jolome )3 4 olael gy L Libe a5yl 3y90 (sl anl 03,8 o3liel by
S0 odd duwlore syl (gl dLacl pl (ol ladd Jide Copd g dgus o0 03 I8 & Wyl 518

ol e g ly ol oy g ol plai gl Cailos p 5 D5d 00 485 S 4 bz g @0 Pl



Yya W}y

idlS by e g camilon o pd 0 5 A L pl b g o 00y 8 A il e 3l 90
02,555 Cuwd Zoo Sulaiaw ¢ adly Lials by Ce w068 o dole laojlw plod (gly |y aidly
3 o dolee (glayl il Lalgd eolawl Lacl plod  dore (sla )b dowlowe (gly ¢ygunya0 dloleo o

e 2l iy cups b diols

0L 9 Z90 o5y SHilotew O-
zloel 48" Wlodls Lis (VAA) Watson , Eastwood o (VAA%) Dalrymple , Heideman x>l,0
Ty vad> 9 gl pj Gblie job 4 (ly> Jdgn (S 03588 g (0D 0dlS crge woglite
Sleyd s s d b e Soleiaw oS 5§ Jdo &5 wdb Lis Heideman , Dalrymple .35 o
@ ol s9) I syl sl l) Sl cnpie oad pf 020iS by L9y L Doppler Shift
oby Slees Z 15 ) lasd flja (05 0adS e ¢ ad f (SndS e300 Cawd
ol S S5 3 Ol 0,3 bamogio J15) Z 315 )3 (se 51 o) ol S 95 3 5 U2

il 5 Gygo o oo (6598 Gille 27 9 Z dlally bl o dnle o Cusd 4 (50

e g SR )0) ™)
sinh(2zwinhy, )

ZO] ).) 4\5

g,j Gos d

oy Vb zge o
Tapp 35 095 9 H eyl & se sl (s 5 @90 6395 3l ol G 4y oo Jobo tha
Bl (058 Cuto ge bawgio O 1 (Y s Sloit 0 M 9 2 Z sl
S Gl Jao 2gy0 S 4 oo sba)lS i Glp & R0 Jod JB npE S S

1S (oo ooliul 1) (Jad 00028 by i
Z+d=(Z"+d)(d+n)/d (A)



by slogSw / gl (23 sBojlw 5 2l Bk slaid) Y.

3 Jboy JS potiage o5 (gygb o 2dlioo YU )3 0ad Chrogi (o 0andS Jio 03 () Je
ol a8l Ol bawgto 515 6 Lo S5l 51 Jdgy 5o o] Jblite ade Lyl ge raw b Lo S
(YAAR) Watson , Eastwood 4 (YAAR) Heideman , Dalrymple S0 ,s5 (slelidod lawgs i,

Slodwss sl

B b Rl 2Ly gLl a3) S dagS 5 lojle polie (olos (e gblie
il ol ply ()piio b Slopls e slaailginl (sl (80 glaie (55e) Olall S50
D =D, +2t (a-)
:ui ).) 45
Aol s a4 Slie (Sl pS oIl awgs b a8 canl g, Lawgie Caslsus it

o )3 55l cov |y opl woye ahio b gl )3 53 cups oS S0s Bl el
Sy 5 Cwubrs il gas oy Cow Sl gl 1 Ske k &S Cul e=k/D  aus (5 p9)
WS b 4 Cawl oads o3y L (glo s wlgiwl gl Y- IS5 0 (b Liug,y 5l (S e
ISy & g Q;Lb )LCT 0 L?f] ..\3)91@).) 3¢5 by SS9 Q;Lb |) o)'L..) 46_;.1.3.)3 LSLW""K)l
@b (Al 0 ol (blS el o Bgio Jlw L CllS l dm guyl 4 Ad) cpl Lol wiS o

WWigas 03} (pesd 500 (Al gl Ll bl wlonsd )3 (6,8 05lul daojls (59,



¥y W}y

HARD GROWTH

PIPE

o (525 el 5 £l T S5

iyl 9 S b culpo V-0 W

(s oyl S Rl Ngdige (b pmyge ddlae bawgi &5 olagps byd e
Ol 4 colys pl Glo b gl 1) Cm g Ca lde jd Sl Jid A8 (o0 pod 50> 4 200

90 (o pj slayiell jl (AU

s (P (625 1-Y-0 4

e=k/D Q)
ol &S

Blae g5 i)l K

(3L o o 2Ly bl iag, Jols &) S5 ylad D



3 103t Gt ol 3 S0l 5 3L 2y sl Y¥Y

T 62) 4 Comd oSl 398 gy olael b Cas conls Sldlyz slp 53 o pd (Sily
ol 0ads 03y L F- IS jo (o (g5 b Lacl (4l y)

2 oyl 23l oo €107 Lasl (605 (b slogSs (595 » ol 23y 51 ey (S yobo
shbie (asuie Joe S5 (6lp Bos b ol Sl g o (605 pdlie 3y90 50 yipo cleMbl Llé
g d..d)f )Ja.’ 5 (S (:l.o.'i Lﬁ‘)'.’ Cy=V-VY &S ol

yodio k=+/40 ply w6y 5l e pest e YL paw (YL slacl 4y
3 odly g dlael plad 2> o 1) Jgare (glaylad (gly +/F—+/V 6dga0me jd Cys HlAde &S” Wil 0
L;)..So)'b.}‘ Silods 0dd g a.\a.u: 3 Ja...uy WS‘)""" ”]o 4 oS S Ls'll'a’d"ﬂ?:'“" LS‘):’ f-o wa:
S99 (1) +) Olien & 0adyy (sleirdaw (sl (Ao (525 381 13 (oS GBS 4 Amd 0 5 gy
Ob; )Ja.\ 0_9)»0 &lﬁ cc\o.w S )J‘ )1.&5.4 chol; AW o.,\u»y (Z\”) )l ,wS "y Cja.w g_ig LS‘)’. 9 .))‘.)
Ll

bawgs o plsl (sledalejl 23k o 52l Jloms Cas ylie 59y 2 iy Sllasl g p 5 g, 56
ahio &5 (lalyial lacl gy 25yls Cag Hlado > Sul 15b oy oblS &S uas o oL Nuth
DNV ]a.wy WL.A ).’.)lsbo .)9.w uo)ﬁ Ls""b“’ Sr) )1 M ..\4‘9;@ Cgs «Connss dloﬁb LQ(J uo).c
@A )3 1l cou Sleg by )3 1y eyl copd omen (xdaw (6 Cunl b3 4]

Wl 0kel 5 (oladiy jd b



Y¥Y W}y

12 l
[
» a
1.1 ._*,rx:
|
; AL @A 5]
A j ‘-Jcb
IO
0.9 &
2 "
(&
0.8
()
07 g
JAY ol
_-1//
0.6 =
0.5 -
1E-06 1E-05 0.0001 e 0.001 0.01 0.1
Jones (1989) Blumberg (1961) ‘Woltram (1985)
@ * .o
_'A(lﬂl) t-en-z(wn) mgn1,|u1) MA‘“
w(vu!) Nunon-(nu) M}Q.") m:m {1963)
o (bt (635 & @IS (L S35 b (Niwmily Y- S
j¥ey e V-V-o <
R,=U,D/ (av)

ol S
oo 2w > Slginl p dgee i woyjS1o Un
O (Sloio 456y

Mg Aungly 350y 208 4y )l A5 sloadsS il (o0 oo & glael 950l
A gy dae & duwly (gloply sladilgiol colps Ll

@ ol ysb a s, ol (b i lulyd > sluld sl w81 (gl allisedss
lopls sloailsil gy Cap cap el ol )3 o8 1) bles Gl 358 ol wiy Ceams
I pan ((Sd Sluwbre o Show S lyd ) Jb ool b ool jalgn; sae ) Jii

» S 398 lalyd 6l Cos Jlade (92,8 40,5 )8 Sl w2)) 53 Wl oo g sLac]



by slogSw / gl (23 sBojlw 5 2l Bk slaid) JARS

35y dnlss S eliblone b gl g0 S50 Saalisd oo 4y 4 olmojls
)‘1 LL J)é gd|o)._>.|> d]d“;]?:""" dLé.c‘ L Lhﬁiw U»L.u LSL&L\-" 9y ¥ Ls.mliuul.n)i dl.e(.u.il.ﬂ)] Pl
L5 ] 6ysb by b (6325 5 Jdo olidio (ogasy il 0BT Salgiy; sas 4y Cy (St

D9 &b S L5 ) o5l Lol elide 4 Jae gl 3,8 5

Foa 8= &g dae Y-V- <
K=2U,,T,/D (ar)
il oS
Ty 2 o) ©e T

b 9o Aol b culite &5 cuwl bz 99 (o 8 i lp slee S el
T T O L g - e e
S92 Sy Sy gl ¥l 58550 (IS 5k 4 K ((bgb ulpd (b > (Lol (wlie L
Cunl oS00 K (559 (s So )i jlad (b sledgin sl 500 Bib sl e o i
il e S5 (69588 (el 9588 9 28L Ve ) S

Py s g glyel 3w & S35 slasl Pl L Glp il wimen K el
olog b & in e s 4 ladlis WS e S spae (oye 0 Jlw
ot atadl Jhwo 3 513550 o puo b g 035 o e lid 3 Sl S5 03 g0 ugSas
On 3l lginl & CuliS3L 51 S 9 99500 Gl i dlid (S LK (gl AiSj 00 4pS g 4
sl o dilgial &y (135 ap Jlai> g 59, 00

@ S0 slasl (o) g gy duwlore (gl a8 Wiloads 03> >y pdlie -0 S 53

Cand 4 Sl 393 by ey o0 oy pl plod s canlio Wyl Slgb e o (5B

ol 3oy 308 5| St ¢ dos yob 40 Cas )] > 45 wlowal



Y¥o gt

o b «Cq slaosly jd  SuiSTy b cunl oads il yatw S Jols oS o5l & (lyb jo
& g S wguw Slwg <S> gl (VAAS) Sarpkaya slaosly ylas cpl lasl Jees LB
Jolis aS” ool (sl Lol ad o lis 1y oYL o) )S clons CBls S 51w BB yob &

2,5 i Bao g o g (S8 5l i (0L slrguac

22
O
2 -
1.8 @-
F Field Data
1.6 -
1.4 Lab Data
. ™ =
L A \
12 gy
L o A N AN A N
1 ~ S : b 3_+:Q—A ._é_D__
08 A
s PR ! . .
[} 20 40 - 60 80 100
K/CDS
Heldemen (1979), CD8=1.00 Heideman (1979, COS=0.08 Siunop (1980), CDS=0.08 R oy v1.10
* [« L 'y
h—:—.&ﬂ,\m,.cu.qn vmg:.ﬂ:.mn‘.m mpggﬂ.mmu m.m(“m'm“
K/CDS jl (onl ©)90 4 S35 0o pb O-0 S5
90 S pw 1 by s v S ¥-V- 4
r=V1/Umo (i\c)

ol S
(@9e L) Gl e coyuw Vi
z9o 3l (U o jSle Jlinyl s s U
& plasl g9y by dmlxe (gl &5 M3 o0 (L K (gl |y Sy calps P S8
S5 55 0 03y poslie il o Ganlio Sl a8 Lyl yd il oo Cte g @B o )E b &

canlio 35 51 ojle om0 Lalpd 13 S35l SU olime (0y9] Cand 4 el e 98 de



3 103t Gt ol 3 S0l 5 3L 2y sl res

259 Bl jailuw gl )0 yolie 35wl Cys p K &5 Jys0 )0 KV Ll (oly i
Swd dlie

w8 s sk 4 &S layuiles Gy ) Cm ol cups plie Ao g Voo sl
Gy o g Clo juliw glp o Cn lide &5 a3 o i P00 IS5 e o i sl o
o S35 Y (S5 ke & K<Y (sl prj il

ylaged cpl 3l i gloply zlhads (olyls oboyaidow gl A= U O-0 slajlaged 4> S
95 03y J5 & Cyy cunlio Hlado oS byl &y 0,8 oolaiwl wi (sloply s (slayailow sl (g o
Gloply e adiw slp Cm (sl copd (K595 jlade Cg &S o b Cruof2 Hlade 1> Cpy g
WS o oo oo Cow & K oS canl oyl 5o

Zlool sl A= B -0 ledSs o oad 00l pdlie &S pl GBS 4 (558 s 938l
el &S pl byds 4y 0y )5 4 o (Bolas glgel Ll gly 1) ! Ol Slosel s 4y plate

us'.u 0)5.) 9 Hs dasSuio z9°

CD/CDS
25 l
®
2
::] ® -
® Ir]
15 —— a2 I3
m  rouwh(CL=12 #
L ® A \ n
] &g
1 [}
L ./‘7/ 3
L o t m
/m-- 0.6)
0.5 |- o B w
8 ® *
0 (] 2 4 6 8 10 12 14
K
, CO8=1.10  Rodenbusch (1963), COS=0.68 Modenbusch (1983), COS=1.10
e “:"’ x Boarmen nu:), cD8=0.00 -

ml "'ql . ,COB=008 o e (1906),CD8=1.10  Sarpkays (1086), CO8=0.658  Garrivon (1960), COS=0.88
o L3 ° o
Marin (1967, CO8=1.10 Qarrieon (1990), CDS=1.10  Marin (1967), CO8=0.00 ek, COS=1.10 (1901)

K 5l (b ©)90 4 5 )3y £ S0



Y¥Y Cowrss

CM
22
8“- ° e o
24
© 3
*g <
1.8
4 |
16 4
?_ Lz |
14
® -
12 e
' I
o8 - . T .
o 2 4 [ 8 10 12 14
K
Rodenbusch (1983}, COB=1.10 Rodenbusch (1983), COS=0.08 ‘Besrmen (1905), CO8=0.00 Garrison (1900), COS=»0.08
random cdirsctional random directions! * L]
[-Y
=1, CDE=0.88  Marin (1967), COS=1.10
s 105, :-n. Sapms 1909, COR=110 Sapay 190, n
Rodenbusch (1963}, CO8=1.10 Iweld, CDS«1.10 {1901) Garrieon (1900), CD8=1.10 Marin (1987), COB=0.00
siusolcel ® . N )
Kl o2l Ojg0 a4 (ow i) o g V-0 S0
CM
22
[ [
2(
18 2 s 3 ol o 3 9
L A smooth (C,, = 0.66)
18 A N A -
- b\ o 0, © ® o -
1.4 x -
i o \ A : thugh (C_ = 1.1
12 ° oo o N = 1)
- A
1 A
L [ | A A
| ]
0.8
L ]
0.8 : L L . )
0 20 40 60 80 100
K/CDS
Heldoman (1979), CO8=1.00 Meidemen (1979), COS=0.68 Biehop (1985), CD8=0.08 Rodenbusch (1983), CDS=1.10
L ] o L ] A

Rodenbusch =008 - Rodenbuach =,
m-—m Ty 22" Modentusch (1963),CO8=008  Chmart & Gratz (1979), CD8=0.00

K /Cpsjl (oMb © 90 a1 (o il 0o p A JSG






&1






Y)Y &/

1- Commentary, Recommended Practice for Planning ,Designing and Constructing
Fixed offshorePlatforms - Working Stress Design RP 2A-WSD, 1993.

2- Det Norske Veritas, "Rules for Design, Construction, and Inspection of Offshore
Structures; Appendix 13, Loads, 1977.

3- T. Sarpkaya and M. Isaacson, "Mechanics of Wave Forces on Off shore
Structures”, Van Nostrand Reinhold Co, 1981.

4- R.C. MacCamy and R.A. Fuchs, "Wave Forces on Piles: A Diffraction Theory",
U.S.Army Corps of Engineers, Beach Erosion Board, Tech. Memo, No. 69,
1954.

5- Kuang, J.G.; Potuin, A.B.; Leick, R.D and Kahlich, U.L.; “Stress Concentration
in Tubular Joints”, J. of Soc. Of Petroleum Eng., Aug. 1977.

6- Kinra, R.K.; Marshall, P.W.; “Fatigue Analysis of the Cognac Platform” SPE
8600, J. of Petroleum Technology, March 1980.

7- Wordsworth, A.C.; Semedley, G.P. “Stress Concentration at Unstiffened
Tubular Joints” Paper 31, European Offshore Steels Research Seminar, The
Welding Institute, Nov. 1978.

8- Wordsworth, A.C. “Stress Concentration Factors at K and KT Tubular Joints”
Paper 7, Fatigue in Offshore Structural Steel, Institute of Civil Engineers,
London, 1981.

9- Gibstein, M.B. “Parametric Stress Analysis of T Joints” Paper 26, European
Offshore Steels Research Seminar, the Welding Institute, November 1978.

10- Buitrago, J.; Zettlemoyer, N.; and Kahlich, J. “Combined Hot-Spot Stress
Procedures for Tubular Joints” OTC 4775, Offshore Technology Conference
Proceedings, May 1984.

11- Tebett, L.E.; and Lalani, M. “A New Approach to Stress Concentration Factors
for Tubular Joint Design” OTC 4285, offshore Technology Conference
Proceedings, May 1984.

12- Reese 4L 4 D., “A Design method for an anchor pile in mooring system”,
OTC 1745 May, 1973.

13- Stonsifer, F., R., Smith, H.L., “Tensile fatigue in wire rope.” OTC 3419 (May
1979)

14- Ronson, K.T., “Ropes for deep water mooring,” OTC 3850 (May 1980)



22 oS / Gl (23 sWojl 5 3l 2ok sloid) voy

15- N. K Department of Energy, offshore. Installation, Guidance on Design and
constructions Amendment No. 4, April 1982.

16- Dalrymple, R. A., and Heideman, J.C., “Nonlinear Water Waves on a
Vertically-Sheared Current,” E & P Forum Workshop, “Wave and Current
Kinematics and Loading”, Paris, 1989.

17- Eastwood, J. W., and Watson, C.J. H., “Implications of Wave Current
Interaction for Offshore Design,” E & P Forum Workshop, “Wave and Current
Kinematics and Loading”, Paris, 1989.

18- Hanif, M., and Boyd, M. J., “Experimental Analysis of Wave Interaction with
Pile Structures,” Conference on Coastal and Ocean Engineering, Perth, Nov.
1981.

19- Kirby, J. T., and Chen, T. M., “Surface Waves on Vertically Sheared Flows,
Approximate Dispersion Relations,” Journal of Geophysical Research, January
1989.

20- Lambrakos, K. F., Steele, K. M., and Finn, L.D., “Wake and Sheilding Effects
on Hydrodynamic Loading,” Proc. Of E & P Workshop, “Wave and Current
Kinematics and Loading”, Paris, 1989.

21- Shankar, N. J. and Khander, M. H. A., “Performance Characteristics of Closely
Spaced Pile Breakwaters. Conference on Coastal and Ocean Engineering, Perth,
Nov. 1981.

22- Taylor, P. H., “Current Blockage: Reduced Forces on Offshore Space-Frame
Structures,” Offshore Technology Conferences, OTC 6519, 1991.



Muoj‘ 9



Yo¥ liojly
A Load out.......ccovevveeenciieeeniieeenans S5l
Accidental loads.................. las ol M

Allowable stress design ...... Sbre A5 S, Mud mat o3l piuw
Astronomical Tide.......... G oo bylys N

Axial tension ......cvnecessnees e LS Naval architecture................. by sylene
B Notch Toughness ...........ccccueeeneee. Sy
Boat landing o 15 gloy (0)

C Operational loads ... 6, hes sla )by
Compliant.........ccoeeeviiiineninneene. Calaxio Over-consolidated................... wSou délsl
Congested joints ......eemneeeeeies oS ie YLl P

Conventional e Sl Pile oo Fodd
D S

Deck ..ooiiiiiiiiiii ddys SCOUT 1o Stu] = glis b
E Seapastening..........coceeeeiiiiininnns 55w ,lgo
Endurance limit ......meeeeesnneeresns bl s Semi-Submersible.................. B yiaame dou
F Shear oP R
Flooded e Strength Level Earthquake cuwglio pdaw 4135
Flooding system........... 29 B s Stress concentration factors....... D S ped
G Superstructure........ccceveeeeeeerenennnne o3lws,
Grouting........ccceeveeennen. Glegd Br)5 i T

Guyed tower ........c.ccuveeennn 0l e sl Tension 1€g......oroooo.. LSl lags
1 TOleTances......ceeeeeeriueeeveeeeerennnnne Loyl
Impressed current.................. P ok U

‘;ack D oo g lage Unbraced length.........mnnn. ol Hlpe Jobo
Jetting system ........... S Ol sloesimm v

L Visual inspection .................. Cran soyib
Launch system................ 73X, R PN Vortex shedding iacd
Liquefaction ..........cccevivininiinnns =g, W

Wind Tide ....ouvvvvnvivnniinnnene. L;o}% Ao gy 3>



oS eassles

Siatebp g Copde plojl 3l 5186 gpdplad alS g lajlne (95 (5 90l 18
@yl olye dojlez 2 09l 0 Sllle 5 Sliios cllld Jlo (w5l Gl B35 L 9
Wlia 5 Loger b Slasedo Jodlgiwd olas ks @obippwl B )3 (i — pansS
b ol dugs ol 3b 3lge (sliwly 55 g 4 5l Cal 63,8 EMl g dugs o 5 g il & yg0s
Lld (ol 4098 030 )5 4 (Slyes sleitdled 35000 95985 53 pole ()0S g dnwgs 4 s ol
Ml &yl ospms) Sla 53] Jlo 9> (b oS Slpdi cugle Cungd i 2Ll (ol
Dy o0 03l e lagh yiily 5 B LS eslitul

Soles axslye  httpi//tec.mporgir 5yl Colw & juin SleMbl ol laka

A5 51 (AL syt 1l g lajlae (905 (5 ygal i8>



Islamic Republic of Iran

Ports and Marine Structures

Design Manual
(Marine Jackets)

No: 300-9

Management and Planning Organization
Office of the Deputy for Technical Affairs
Technical, Criteria Codification and
Earthquake Risk Reduction Affairs Bureau

Ministry of Roads and Transportation
Deputy of Education, Research

and Technology

Transportation Research Institute

2006



o i gl

il 32laja slbajlus g jabis yalpd asligasd n glgic b
Cuul has ai ol alabys slbgSw])

slaojls alid lgus (glabu glaailys (gjayaalip
qslojluw glial plu o alph eaglliis alph (gallgs
slbgS s Galuw (alays glbgS u ja alban ap)ls
by jbs g i alaya slegSan wiai g | Jna aliya
ishaon 1S 1) agpi walise globhas

g uljlﬁilny? qul.l.l.n |_|L|.|.l:|.|.|:l:|.|:| (Hlj:.l.l |5|.:t|n|5.|.|.|.l:|
Laisml) glg-ic ey agpaisi gl jl 2-iilgiige j5ia Jelge
.2iiS aslaiwl





