ol ! ol (5 59602
2960 w5 (59 pd y O W 9 (5 39 a0l S glao

So jlw gl 921 g o1 3b 4ol T
(03w pé )9 593 O gw O 3
AV o ylows 43 i

as:‘é ,an’.i )9—"‘

Nezamfanni.ir

yray



o (\))

Jrf ‘f" 23S %”Jéﬂ“ﬁ;g’ LAl r sl

UYIVEAN s

\YAY/oV/eY b

OhSSlew g 59l lwaspe (212 selSiuws 4 wolidizy

(03lw i i) 850 0 g 59V B o3l 121 g P15 4ol T - £ 9850

S3e 39

} 9 4ol 1518 (YY) oolo £ gudg0 Sl poe srz Jbo i ol glas sl Mbu.uT KISCI Y
| — Y PFAY O FYTTR 0)lods dolicy gl £ 3040) 9l 21,21 g 3 pllii g2 yla 40 g 4504
Olgmie Lo 58 ol Haol PV o,lou 9 3l Camans @ () 1239 p 2o uLﬂb YWAQIFIYo & 90

EN pgs 09,5 £ 51« (03w g Ad) 9399 8 yw 53Y 98 So jLu (51921 5 (P10 Aol T »

50 1ol a YYAY/B/eY o )b 516 ogud 0

5500 Jolge 5 ool ¢ jeline (ybuoiges «o1l 2! (SLooliuwd (611 4yt (ol Slio ule

) tS'“‘)"”

YoyAD U S


83955
Typewritten Text
92/7688

83955
Typewritten Text
1392/02/03


6 S e !

“:o')f bM‘g&
Aoye y9iS wdine dmaly dy o3l (gl 1y ol g 03905 A5 oyl A4S 4 o ydle dtus
plagl o =3 oqrte calale Ll oladlpl jl e S plolelyd oM dgng b sl 03505

=8 ST g 3] iS5 g0 ot liiio S50 43 3,13 LS dilanano olpS 0iios lowd ) eg) ) ]
Murlopd JO)55 i Spge 0y ey

b5 o |y pB 3,90 90 o g Ay 0)loi )

iy oy s Spgo v |y ph2y50 ) T

helod o)) (2 Rl Sl |y o gHo] o GIRel Spgo 4o N

herlop 55 Jloin] yolod (gl |y 295 (AL -€
utly wialgs Jgons |y (oo pladl g 03905 adlllae 8> 1) (8L )3 (slo)las gl (nl Glolis S

Dyde (10,48 Jlulir Jla b g ()l Sl Sinli

VYV (il 5 S 5o 0 (o8 pLLad jo ol (y9pox ) 53—,
Email:info@nezamfanni.ir web: http://nezamfanni.ir




(Pt

Lo Jaitins] (o loxe 655, & (Oyzss led YYABEIY + &0 @ YYEAY & FYFFU0 Lty agme) 1325 ol 2l 5 o plls
Iy Loz b oad ploos Cuned )0 (505000 5 5INSS sloaiso 4 oY 4258 5 9 25k lzl 5 4 U>lie 5o 28 Lailss
G299 9 s Ay )9S oli2l (8 plla g a0 g Aslip (P VT ool slitul 4 jgal cpl g sl 03l )13 (Gu AST 590
2,3 onge 4 ) )5aS Glanwg Sk (8 o kre 5 Lailgo
il lsiige ool CBlaial 51 sl axelx 5 0,8 golazdl 4 o 5 Coblage bl 60iiS asl 45 oyl (glogylazsles oloy
5 o Jelye Slacs o ol e Cgr aiopllis 5 00 425 by lyie 4 Lepleisle (g3l iaie Sl
30 BLS CBo g Sy dasine | 28 ales g Lo Ol jae Coley pogdle 4 glan 3T 4 Sloiws Lcwl oo (glwlessle
OlyFes 5 cnline (B GleiSle Glapines Ol 5wl (S wlF 4 95 Slasls b calie 5 osllas il 1,55 5 12
245 Szl lapi s I (Sl il arwg jnie i ;0 o] o2l Gladilie 5 oog taio 0y slagis, L
Al g0 00D 3585 O s S 60V 98 SlaiBlu i cconl atils Slex maw jo pewlio anngi 5l LILG
Gy glpatads o adey) o] Glalay 42 5 &5 ol plapias dloz 5l oad 9,55 0 p S 60V JlatS s s
Oles 3 Sloimy oLSolr o an Lal ol iy sz slaplaislo ly o3lr 4038 cinys o & 4 g Glaee
sloossym plonil 9aS 5o plaidle (g5l gixto anngi @ Joo L pllen Conl ai8ly staio adgi cod )b ghls slapins
9 o985 3 Vg d ades (YL Cd)b d ax g b g Al gl b o 9930 0 St (63V 8 DlabiS b (55lwogusl 5 (65LuSS
S 653 slalaislas 45 sl o ey mydd 5 gy 5 Slibeio 5 03 o5 558 YU Bllani] oman oo
9 5585 Silwgleitle Cano o Liel LB (slan ;5 5,950 50

Lo olipnsl () (ot (Slailspiun ol (ogas ;0 03558 Sliiod 4y Jlai 5l oSils Ltmghy Cigles
o=l sl 2ok blss e (Soalon sbml 5 gilusag 9,505, b (Hollim v 22! Lailgd 5 5 llinl da ol gis
VY o)lods appis —o3ls pod (h50)0,55 0w 6¥6d slagleislu glizl g (b aslinsl (ngas g b« pladl grs
i (2l Olyzee 5 b 5L asbiom T ol Conl ael il go £V Vo Lot 4y 225 asbiml al (slojle (25u a5 Canl 03905
Sl Cuaz 5 00 5 eobl s erdl 5928 slajle 5 Cle 5 pis ol oo (sl s 5 03ges el | (Slezs L
5 Ololidyl5 ;500 5 28 58 BT Clizr rizmen (28 pllai jgal (Lolidn)lS 5 (sghlacs ojen (rramadle (uaige B
Ol saep 93850, 3355 walh Coul wel aledge (SI0,08 5 S a5 l (3908 (2l 5 At el yo JSes plaasi

ol oDl Gl ph 0 50 4y iy (1S )5

&0 2l y @5 (yglae

\WWAY (328,958



[ 0)las ] (o5l 18 (503,95 3 (338 (slaojl sl 2 g (S asbioy] U5y 4

et olEzils ole wlin guae

Ol ozils oo wlin guiae

oS el o8zl e wlin guae

Ol Cais g ple oKy ode Sl g

Ol pes (ewdigee 0aSiils oy ] Gt g pde oRils
o 58 ol8iils ode wlin guae

ul).o.c (5“"\"'&'0 ouSiily suLQ.&.al olKisls G.olﬁ A_JL.Q 9.@.(:
S 38 (sl o5l Dl dnnge Jole yroe
Ol pes (ewdigee 0aSiils oy ] Cario g pde oRils
Olyos (gwdige (&8 0aSiils oyl o5 olSKiils

9liee (o

S olKzils ole olin guae

et olEzils ole wlin guae

Gl 5 oS s0ly Sliiod 35 0 sole wlis gae
(5 lore 6158 (59702l0) Lywyde i oKl
o e 5 S coly Sliion S 10 sode Sl g

A0y yalie (awdige

Sl 3 e coly Sliizs 3 00 ol s g
3Lt 5 Snn w0l Dl S 50 ale Sl e

et olEzils ole wlin guae
Sl 5 e w0l Sliizs S 50 ool ln g

Sl 3 Same soly Sliizs 33 00 ol o e
3Lt 5 S w0l Sl S 50 ale Sl e

Sy oltils cale i e
Sl el 5 s soly Sliizs 5 0 ool s g

T (e oo S0 1 b S0

10w ety (9 9 dueS glac]

(o3l 5w (295 Jsie) 630 e o) S 15> =)
S Sley desme S =Y

Sl (G5 Lopdle S ¥
Sl deme 25 f

$9) Lo, dem 553 -0
&9 Sl Oles 2SS -7
Ol S Sgrae i -V
Ol Glejy i A
oo Seze aige -1

ST (smge o\

@ NNV SRR B

:Goboro s (9 diuweS glac]

(B lors Lidu (gad o) M8 > dozmo 5S0 -)
03l 0mold Sgrunn i -V

S8 dgl> waige -V

LS)L:.-b.‘% S )350 -f

sl pol Gudiges -0

toid T gl 90 (Sl iy 19 dieS gl

(5T plp 50 (sioal Gi5u (0908 Johune) 6 Li5u dpma j3Ss -)
0050l Sgrane waige -Y

oM > daze S -Y

S s 5SS ¥

()l y> 05 des i oy g aeeS glacl

(&)l o Sles Ji5u (2998 Joiuo) 51 9500 5SS -)

aoleLé QM g)“")““?(" -y
oMy dozo S -V
R T



Sl e 5 S coly Sliinn S 1o sode Sl gae
Sl 5 S col ) Dlidons S 50 ole Sl sae
St olzils ole olin guae

et olEzils ole wln guae

Sow 8 B sl ol Slinion S50 Jole o
3o 5 Sme ol Dlinind 3 o gole Dlin gae

o g8 olfils oo wlin guae

Ol pes ewdigee 0aSiils oy ] Cario g pde oRils
3ot 5 OSeme o], Sliions 35 0 ale Sl g
S 38 OB (gl o3l Dliios S e sode wlin gie

Vo) (5 ygmme 1S 5,53 s (5318 (sl o5l S e e
AISI (5550 diaS s, « AlSI o e guiae

AISI slas Jaibiwl o905 (slo ataS )3 g 5 e
EETIIRWSN L .5 N A PN

Wl add i 58 o8zl ode wlin guae

et olzsls ode oln guiae

(S5 e 5 (S oy DA 35 5 sale lon e
Olyes owdige 008l ool Carro g ple oSzl
(Gslors 0 )] ol )IS7 (saomiils) (i el olKisls

Y S| KW RRWE TRLNPREIP LIV g W-v]

(Boslo jidu (gli Joho) suldn jaam daso udige )
00l 50wl Sgrnn i -V

C)Lé ,,..o.\w)..fe -y

(e Cowgu )b aldii g oy Lulged (g dineS” gliae]

Wy dazmo S )
Ol S Sgrme uiige -V
03]} ol Sgrnn Luiige -V

Bigy Lo, ae 5o -F
Sloly dexe 23S -0
S5 9 S F

590 Jop Jhle oaige -V

Z&‘é 9 (gLLD-” O )SL».M/)M

(Roger LaBoube) wgY 5g; jomdgp  -)

09 ke e (e S S Y
Lg)m):fo -y

t 2 w29 9§53k aies slasl

C)Lewo.xw)..fo —\
0315 paold Sgrnn (i -V
db‘y.\w)..fe Al

2395 Sydly g Sulin 09,5 Slacl

Pl psel oo (08 Lo e U
5 Pl el 09,5 sty loliae T al; 3 s

8 ol el lyas LS hads Lo gle U



FET W Olee
$9Y 98 S OB oz Ly it (5150 ST ol 50 (Soal ol I 2 Sl Juad

N e AR AR AR Sl 9 OLdS -V -)

¥ eeeee e85 5555555555555 iy b5 —1-1-)

A s 5Tl ye cesl (60 ,See @l lazsl -Y- Y-

A e Gy adge 4 pdlel 5 asS —1-Y-)-)

A T3> S pe (AT V1)

A s TR { B A PR NG CT g BPSUC VTSR o PR

Q. eeeeeeesssssssssssssee RS RRe RS R R T 0osS hgels (slapinow —F-Y-1-)

SO Hlas 5T sy s Sldes 5 (g yiws (5l s -O-Y-1-)

\- o leisle OB pal (gaisdiws -Y-)-)

| e Gyt (lrog, S —)-Y-)-)

\Y 2 aol> 0,8 glalad gjlulas -V-Y-1-)

\Y > slblad -Y-Y-1-)

PO Ll slodd pai-F-Y-1-)

\# alizeo slas p,5 L Las SO 5l eolawl -0-Y-1-)

Y bbb 5T plp 50 6oV 98 S B Caaglie -Y-)

N s U1 plp 50 Canglie L5 I LSF sla lis-bu (gamaws -1 -Y-)

Y LIS -1 -V -¥-)

VY e sss s s s ss5ssssrsr IR P CEC O A

YA et eee e sk 5T plp 50 Casglie Sl JI-Y-Y-)

VA s UST plp 50 Ceoglie (aindx )8 by, =V -Y-Y-)

000N Sleitls mlas slas jlastewl -Y-Y-Y-)

Y Qs esss e R B sl jleys -¥-Y-¥-)

7 ecccmeeessesssssresssesssss s ssssssssessssssssssssssessssssssssssssssss s eI se s S slalgs -F-Y-Y-)

¥ F ecmerrrecssssssmmmeserrnssssssssmmmmnnsssssssssssnmssssssssssssssssmssescgfossesssssscecrrggflle AP o N cecenresssnns 28l sla Ll -0-Y-Y-)

L0 Y S . Yo 35ls g lg JUzsl slo SogiS —F-Y-Y-)

V8 rrrvscmrssssmrsssssmrssssssrsssssssssssssssassssssassssssssssssesssss e B ot B A s i1 (5903, (i —V=Y-Y-)




YY e g b cabablone ~A-Y-Y-)

YA e Sl slalad ~a-Y-Y-)

v T 5o Lol S5 Sl lag ezl Colus g 6] slatyogume Y-

Y. Y .)).3)[5 M‘QBJ&—\—V—\

Y. &Lo.’)‘ PRI WS Glf slecusgame -Y-Y-)

T e e e e st e b b beebseaseaneanessensensennan LSFQ_:L.))} 60‘&..:.: Lg‘)" u’“"T ).a‘)) 5o ijM -¥-

vY S, LIS -V -F-

Al LSF ons 53 G251 il )0 polie (25 sloaizs sl izl gy (soges sloarogs -V-F-)

AR ST AR PRI E Gmli:.%u)'i z=bo sleolaul b d.u—‘ 2l o Caglie gaiaz 10 lyls digad ol 2l Oly 3> -Y-F-)
Y¥ iSRS RS R AR ARt LSF g0 -V-Y-F-)

YV e B g S slapiwgmw —V-Y-F-)

oly> 0 5das 095 3l oY 98 S 5Lpld clbpimmms o>l lal 1 93 huad

A IS ol )l 3 ,Shes @] -1 -Y

f el e Ol ae VAlore ;5 00l (st g -V Y)Y

A Bl )l @ Gle Gl e slasis, 5 plexdle 09,8 -Y-Y-1-Y

\i4 T £ oy Jelse o laslin] byl jo  eges 3 slo Jo ol ) Y-V -Y

M LSF sleizlo pivw odims L3 izl o)) (&8 Slasein -Y-)-Y

A PO b Jeddlygins 5 piaaw 5yl 0 Slee Y-V
oY Sl sy 51-V-Y-Y
Y s G sl o oyl Jll rals -V-)-Y-Y

o¥ Sz bk ) S 8 S Bl sl S Y K ol 5 YV Y

oy lga s 5l (655 o> g gailgn -Y-Y-Y
OA w5 shos (Glae) B 9, 5l (6 S gl -Y-Y-Y
B e sserrammmeses e raess s aasaa s seasmess s anna et R S,b ol 34i5 51 608 gl g (gomo! -F-Y-Y

F ¢ ereennmmnemnsssssssssssssssssssssssssssssssmmssssssssssssssssssssssssssssssssssssaffossssssssses ik AN Sl slalss 5l a6 ol gl s -0-Y-Y
B s LSF v sloJla> sl Jgloto Olu i (5 0 ()1 0,8 es -Y-Y

Bt S Jlers gl Jshate Slasr oy Syl o,Shes 1YY

3



A 0uds d3505 (Slgo Y Lol jor im0 -Y-)-Y-Y

4 GlBgo Sz lgsn -Y-)-Y-Y

P) ettt e R AR R R g Sy Ble L Sis g -F-)-Y-Y

P ) s Sl S i 1 Jylin Sl j> (S &)y 0 Sae -Y-Y-Y

P s Siidr S &S gl Jolao Ol (S 0 &)1 0, Sles -V-Y-Y

FY erreeeerienses s essseesssssisess s sssiaees LSF v sl la> ol Oly s> (0 sl oo al ) ool -F-Y-Y
LSF so¥gd S sl ylosis by i (uslino Slol Wl ipgmo Juaid

PV ettt bR RS R bbbt SLdS -V -y

BV o iy a3 V- ¥

FQ rvvvrnneesnsse s s oeizle o ganlas 4o Seae ol Uasl -Y-)-Y

P e oleizle jo ganlas i sl eeauSTas o Slae V-1 -V

FQ e oleizle o ganlas Ol a6 g lalgs -F-)-Y

Y b et ssssenes oauSTaz slp 5Li 0,90 a8l (39 Slowo Luals azls J8las -V-F-)-Y

VY eneensensssssennnnes b leizle jo Slab le aw jlead Joud 15 GlasS slas 5l iSlas -Y-F-)-¥

V) ettt sessssassasaees LSF S s0Ys8 OB SleiBlu pivaen gailio Slasin -Y-Y

VA s oleitle yo sanlas 68 Sas sanzes -Y-Y

A &bw

......... (g2 &Y g b ol pad)ooles iz lgsa-V-)-Y-Y




> Jls;

v

& omoorepeyman.ir



) o

P RANN]
2 W1l 5o (S
| A * *e ¢ *e A
S ! L



> Jls;

v

& omoorepeyman.ir



r (§3Y58 S S o s s (st 35T 1t 43 (o] o] —)

Pl 9 OlLds 1)

Gyl V-1

sl o oolitasl " g g il gl 4" LT o3ls 5 Sle 51 S o lais] g Soles gl e ol 4o 1]
5 9lok; o Slisime 5 Gleidl waiy Dlyszge (Ll sln g oad )5 S5 5l a5 ol il ol Sl pslase
Pl 50 Caeglia b "o lasbinl (65wl Gl Mo lailinl iz @ le 5l eolatal Jls lgre 40) conl ST las
(35t ply 3o Conslan (gl a2l

Gy o aglie il glatale)] gl |y ley com 2 Loo ial33l 4 o lailins] siomie oSy 2o il ]
el 0 @1 Y B0Y. oyle ol Lo 0 llil o 8 kil Lzl i o yasedes

Sl 5l Ol g aleds jaue ol 0 Cloglie jelate 4 aS piew b aliwg woole S rglaiig date a sl
laghigw onl 098 o0 cral (D) e (ol Lawgs ol pgad patine loj Do S (sl clidlne diwgy Sy 50 9250
Ak ol olou| adlors awgy JBls jo aslice glizl g Ao (JUL (LS s (LS jaue sl cnl o

S slp Ml &b 5l B> ot Rl )0 Cwglie jolaie 4 aS s b osle Sy xg il ddie a 5]
a8l Glaptrs @l T g Fgamaz ;o sl 09500 eai ol jhe (ol Lawsgh ouls 5o (asiie (loj Dok
iy 5 4 Al Jgtme plie 06 3,50 prine (glaoJailinl Lo b ASTM E814 s bl b gllas b diie
Sgb axxle T g F cosnas o

Al gl b (gl it ais 131 Wilgh oo 0,90 oy e i il

s o JUl losglls 4 1, lezslo 0sij 5 0050 b a5 laisl I olacl ) sl

sloglss,l b pl s hls &5 plaplaisle 6l azg) ok VL 515 B (e 5l @3B alols rplecsle elas)
(093 o0 48,5 Jlas 15 0L oy YL Lawgio glay )| Joleo laislo gl )l il el

el VL il oabples GBS (gg, B 5 o g0 dles oabples S g, 5l pil5 alols il £lis )

e Se Led g pgate roysS o GleiBle Glagiicw 5 polie Ghalejl il ply e Ceglie ulesl
(el gl 50 Caaglie Giolajl jo 0ad s 131 Bl o Jla5 0 a0 aie Caglie dliwg ol @0 b cyloj-loo o, lailen]
225 o0 )18 (2l S)se dged j3 nj datie 4

B9s ) 5 (PS03 )8 L Led alEl plp po 1) 993 s olwly Sl 950 cj Al sl -
JE 5IG 058 SIS 5 S5 s wooged Laam 1) 055 (S Lo Jl 0550 Sleidle jaie Sl S lS0 -0
25l S xS sl Holome slalad 4y 090 5 )l >

w9 jolme slalad 4 &l e Jil cge bl Bale G2 a0 50 Sleisle yaie i olle)l ¢
Gl S5 el 5 S e 3 o5 Y (slaso 5 lao Sl L el olans oLt 35 ol agorme ) i sl
S oo bl @le b oys3 5 SIS e | Koo adb 4

Dyro dye iz b S bl cglasyl 515 50 s el

Mol ey pelisS ol Sl sl Ml e pslis 0™ O jle gl ar D she cnl o il oy
Jobate 4 p5Y ciblone wlghy a5 sl caslio (ot g LSl L gloymiy o 5 yslite 5 Cansl ot oolizd
S5 s e Sl 3, pmi] JEST 3 65k

100 gual 0l Julls



(o il 558)0,35 3y S 5338 500 oo Syl 3 (o ooy £

bgi gl cogal 5wl (o )bbo 5 b)) dagsb o Slatslo Slucal 5 p3ly) i@llas cogad 5 a3l -)
L cabgs o e o oo llinl dalys gills 45 Sl Camdo gl cloolSislesl o 5510 ¢ gt Sgils Slolio
L S gl 5 0l (m «Bpa ol 9 0l - 05 (o0 Djgo et 8 b e (o 5 GRlejl pl]
5 S8 Ce>do iy Sllie Lawgs (28,5 aales 18 eolitul )50 wolie o 4 Lo oS Ly 5l s S e £95 2z
ool &l ie by plaisle LolS Sinlen gl ablb 5 50 alol ail,] 4y slial b abogs e ol ke gollas a5 Jgtano
9o pll bbb pai b Bpad ol 390 )0

@ o) g S aeoee L ) (215 lajles o GleiSle jslme (e 5l bawgite oS L s 1ie) 515
9> g pleitle o ol 9,0 bl G 5ot 5o b Lo s w098 o0 190 () lajlees 5l et &0
3l e gl YA+ Gl s Gleid b Sl ey CoSIle wo alols oS g 50 g 09d 48,5 i )0 (e CuSLe
e a8 )5 s pleidle g gl YA s labai g letbe (o b

O el B L g 005 (6500 00 Cews ) polas gaolie ay o cenl o) g2 b Ly 5l 6 pS o g5 1Sy
flgil L ol (aiie )5 b pleible Ky 0 o5 olr o 5l eds) 0,5 b eolitul o0 awlie
S Jle plsie 4 e @80 ral Gl a4 )5 aelS Gl eslitul o)l sy Dolite slasls o e
(oo 575 o i b Lol s sigSms (5o gl i (505 L ezl

St Sl Sl 55 5 S ) 5 slaol, 3 Sl 5 o 5 e b 5555 s 8 s
s lexsle il 0 4 a5 less L

a5l S1g adl jpame Ly ()1 slajlns b B)b wim b g0 5l aS Bpad (e 5 il (e L slad bl
Dy go a5 s bl ol 4y D50 Gl )0 05d jgame Ly (2B slajlns 4 Sk

A0l ool 4185 a3yl g0 b Sy CigSi jelaie 4y oS gl adb 9o b iSTas (S glas s

285 39500, 4 leelliws 5 blog sl (G ply po Cdiblrne Sligs 090 0 " 505" Mol 1S 0g5
S Jos Ll B (g9 9 993 4 355 (3l DY gaze | (S 4 25Ty S

95095 (28 yo sl o5 Cews a5 Il b LlS cazsS 5l sl Gl sLad )5 cegas 950 9 550 ol £55 0 0Ll
Al 35l @l 215 (650m A5l 03,5 Beels sl SLES AT slaaaly oslinul (Sl a5 asl ould 25k (920 &
OLLS Olye il g)0mile 5 485 )18 (cagee j50 9 joe oolitul 3,50 4z ST e figh 5 aten slalad JoIo
iy o Liynle

S i 4z S legazme &5 izl oo g OVIGl oszle o &S el jolie ) (glasgesme 251 o
oMl 2l s o sslie 1o e Sole sl 4 e ol 0 S o el 1) (2]l o ciblone
el o ool " sl " obieS o e

ol &Sy el (ol L a0 B oad (Hlb (L oS (5y97e 90 Aliwg SG 4 0al e (550 1 S0k o
2 g

GO Dg> Ay 395 A Ay Caely 4SSl e 4 e a5 T pl 0 cadbcdadlne o S rgddiong 095 )0
Sgdiee ol 03 3k 5 om

A0 e gigm il sl 4 oS Sl setiw 4y ez a5 1l )0 cabcdallne jo S igdain HS095 0
D9 en p3 O i el K00 (el Gl jd 285 Bk I L (090 wiile) @l ol DY gazme I (S 4 1Sy



o ($3Y55 S MG Mo s s (£t i pils 43 (iog] AN —)

oS o8l s )3 0al ceal izl K0 5 OYIGEl (ool o b o &Sl (Glasgenme 1dST 51 azy ol 5o
2lr 8 Sglie Gaiaz o il S S Jobs ddidie o o ]y BT plp je cdidlne 5l atie a3 S legese
QS oo el i1

3 il yaesl b @llas (sl jo G auile) ool cladlore (903L G aS Sloy Doz il ply yo cdadloe ax o
Bedn Gl Ak b Sl cons p (51 2l jo clidlone (guaz )3 Bl A1 (59,5 gt 4 508

I, dae &,k 5l L5l g9 ASTM E814 islejl llae i 23l pieaws S a5 Jloj Gaw :F samas o
ICLPP PR

By e oo 0 oo o33l 3ST0s 0aiS3sa5 pate Jold cdiie a5 e a5 Sloy S T (gomas o
ASTM E814 & luilicw! oluly o503l a5 G0 50 jlu oo dg0me wgumdes a0 VOV @ 1) ddie &,k 5
Sg plowl

Slmio o pleitle Jie o5 > sl 4 bl 5,0 anle (Slaible yate K 3o dos SogiS 5,0
Slidlo yaie Ko )3 50 axslin Culond (Hhb (K03 9,0 485 8 b 5 3k o) Jime) o)l 5l (L30) el
29,5 oolatul S ply )0 paliie (G050 i 51l Al ALLlS 0929 (231 ply o Cunglie (gaisaz o syl
Jl sla S35i8 5 L JUIS 1o ond caci yeinn oo anlisnlsS b 0 llinsl (g1l mad w290 /il (a0 L) yeed
Sopb alwy (nl WS oo Cuaglite 3500l9n j5ue pln )0 5 99D oo Al (B2, IS i I Zdle Z8L 0 L oS se
8 obeile 5o (ailey ol Sl Ol Gle peid Doge j0 9 008 Jee g ok 4y aS 35800 aad
ke 5l Mol Magel 1l plp 0 pglie ped” Sle sl 4 Slyke (nl 50) vged S sen 5l ye0 (ore
(Cawl 00 ool " og0f 231 yed" FoligS

L lga Jul sla F0si3 g o JUIS 10 0ol cual cpime 28 anliwled U o lasliwl glls yueo 1 il (42w ,0 L) proo
) alad joue g 09800 I jgue @lo c0ad Sgins 5095 &y & Ol BLS (hoe 4 oS 090 J 7S slap
D)o & Gl £589 Dyge ;0 45) (Sliul Glapiuns ;o ool Gululy 351 Gle e WS oo Sgasme
(Moo ge aalsl 393 IS @ (gimisl Dae (b o a9 (Seelus slaptecs 0 L (Wgdoo Bgie S35
Sgdse (gaaz ) g Glalejl lp by aslsl cod padai lp (Seolus g5 Gl sl oo g o (uail
(sl o0 o0lictl " 551 pad 5olisS lae 51 IoSanl M 55T il 4 palie e ol sl 4 &l e ol o)
aS ga Jlasl sla SogiS g o JUIS ;o ol el cjine 8 dulialsS b ojlailinl glls jes 1090 (azu ;0 L) jees
St g 5095 pobo 4 45 35d o0 el Sy Lo pes (pl el oud (il 090 g 198 jgue plp o Cueglie (sl
S el 5 555 ol ol Ky 3 0l Ol ps) g 55 5 08,5 ok 833 ChiS i J55
oozl "o yad iolisS ojle 5l dacl Mogs jge ply o pglie ped” Sole slr & Dlyske cnl ) Sged
(] ouds

oSls g lga S JUB (55, 2 pebass L8 azm o (azm )0 L) s

5O Ceoglie (gainaz o glls JLsle awg 4y o5l b slasle 31 slalad agy 5l aS 74,5 51 Si> izg > oiye0
@l e 4l St a ]y loadeditln jge e g eslond b 985l slaosS bl g (151 0l
(g9 oy By 0 08 aarlie (uiomen) S (oo (el (soges e S

(Sl Gy ol ) A daxl e ioren) cald SO SlLb () gl e odips JSid glelers il w0



(o il 558)0,35 3y S 5338 500 oo Syl 3 (o ooy 1

Ll (Klaes SSE 5 (ol (9905 wal 8 jolaie 0 a5 ol jo Lo (215 lajlpes adly slaal 25w el gl s
D9

Slaes oo Byb 4 Bk Sl e il S 3l oS sl gl a5 GloaiSTas e il saiiSTas I
el o0y liblone 51 s 0o o clogdiil 5 o b

Bgd oo 4Bl S he 6500 lp pletle 99 CuSIle 0 40 45 (6 )la0 1S e g

ol) 39 a8 IS 3 (ceges e SG 4 pleiSle alali ja 5l v Sl &S (oile (g 9 e e g yS o,
ol o JoSa3 Mg 3 andss™ 5 Mg S e s et g limme ok aw Sl zyn

OB 4 08 daxl e nalyel,

slalad )3 s9rge Gloke plo g bajee dagrerts doJore ol lachs; G )0 &5 o> of) 5l (Frond 192,
S oo walp | laglar (s b g Wil Glee 1 jgee (Gl g 9900 9, (oo

wlajye U1 (Al jgee plp 50 Caglie sbml (6l 45 oy sloes gl 8 b slge 5l (lacgerme 1251 (i)
Lot cpl blid S 13 a5l ol 50 Caglie ganaz ;o shls Gletle sladsgorme (rm b 09,0 oad ailu
G55l s o Casglie HL 5l g Lialesl (> ASTM E1966 4 UL 2079 (clas il 31 Sy Lobslyr oyl
FebsS Ojle 1 bMasl (il plp 50 pglie gan;ye" Ojle Gl w4 Ol jhe ol 0) sl cad anaz o
(ol 00 0liiasl " 351 (g0t o

3 el (lo F9525 (go50e Do 4 aS plaitle Sy Akl wiz b G e a8l slatel jgaze glad il
(Sl SSTS 5 jganilil iz (IS drz aiile 0025 (o0 2

Sl by O 5 iy ol Gl aS 00 5 bas ol jool

S 60)lge 0 Bl it BB aly A L Slas Ly gl abgoe b LS iS5l &S Ly Sl ladb s LLS adl
Oled & Glaizlu sl of ) SBlbl absa b (bls 4 laiins 515 Slyois S50 adilesy plaisle aib aiz | g
oSl o ol Lyl b il Ly Slibs 3 oKy gt azolin w4 02 anlgd (UL dinbs (glls sl
Sydise yshie " bls Al (eay plaisle il 4lls gyl absme 5 (Ll 4y g s

slaojly cylas a4 0 anxlie uizmen) o)l 18 gt ool pled GBS 95 (e &5 pletle Sl pi5 il
(b 5 woin)

Glge aile) gleidle paie Gl ply jo Cwglie a5l (Gaaz o glilo L) cadgainax o Slitle paic
ol Gl ly 30 Caoglin asrine el lade SO lls (ol 00 b gillas aS (0,8 b Rl

Gomazys sl Glitle jaie o (5,0 @ dhie S Byb 5l e 0 b B ) wiile (5 paie 00iiS35d5 pate
sl 0,5 3935 il ol 45 Camglie i 5|

Loy coSdle (Jols o o 5005 U pleislo sl 5l oaids (5,50 5lul alold 5l O jle ¢ 5 > (o 5lulimme alold
Oy Se b She Sy 50 09290 leiSle 93 G (£28 b3 SO UL g (sagee e b Az S (ULS Loy LS U
55 (6505l atlh gl o ylattl s 4y o b alols ] el S i

sl 080iS 3985 pate S Ggalym 5l (SLAS 1 Jgel LS

O I T T S It I e TN ([ CLAD BT SR S VIPAVEY

el o) 50 Gugandas 4250 s 0558 slos = T g akBs ey ol ploj =t ol 0 a8



4 (§3Y58 S S o s s (st 35T 1t 43 (o] o] —)

Gly a5 251l 5o Coglie somaz o b (lys ale) o b (G aile) a8l Slexsle yae 1l glle
el GET e 5o ool laBlore slaglh ks 5 0ol (b (555 2T 2SSl 6 S ol

odls aizle g >l 090 CS > 10,5 dgaome sl a5 i b Gles ale ( B3I L @3B dingn diwg SO g0 &ile
Ll

Dl 5k abgme oo g ojlailabl sais jgame leislu dliwg 4y 5 48,5 Sjg o )3 (Spal o (olad 1l abge
soliil o) 5 g anils oy o)) & ailny rasl s SLES ST ygele «55m il oy AR 4 4 WSl (glaisS ay
il JB mlge 45552 5 59,8l @Bl alad o 0yl 5k abgse oS

85 5 bl 5 ape Slacdd (10,5 8 oenr ()l slalas olos o o imbes oLl colis
Bl il 5 9,0 45 50, Wl 53 laxsle BLLI e lgss Lold am o a5 lazsle 5l plalas ool
g adF s lansle corlas dale 4o b sl axals )13 oYL s

Colos ey Gl 350 laitle )l gl less S5 o adly @ colas alBl (il mlav) GS colos
1S sl s el LS dnalyl s S Colos 59505 s 5 ik slaabye 5 s o (slaJUlS
Oble wz p slacwond plo b ooy

aile (Bpate et £ Glaiond Colie Joli a5 aly snd Jlidl e coles alls i colos
e sad oS 5 SilSe Slacsls 31 ¢ ilogs sl gy dmalyol, (Lo yg0y S

ol 5l plaisle >l 5es 4 ales o3l jeae il 5 Craglie sl oo e Sloiles gllaas 15, 00iiS Sgns
Ol slalad

SIS 05 Syl sie 8 Slaislo phs b aesazme s 5l ool | Canl Sylie 15l il 4o sl
B3l ooy B 1) Ih 00 S (6,T gl 05 Lol b Cog alas ) Elo

355 (60 Slas adbig dnlol 4y o8 SleiBle piew b degome i G oS Jloy St il plp 1o Cooglie az o
G b ghpmii] Ky el ol Slaisle asgame b sy S a5 Sloy o) wsl st sl lyls s
(55,2 b 5 00 aelsl o lailiwl (231 byl Cos 355 (glojles 3,5kas a5 b 03,5 ugams £33y gliss 4o |, il
D9 oo Lyt wgan salaialy 1o ool eols polde b o lasbinl slaygesl bl bl by Gow oyl

obojl slaoysS 4 banye loj i Led (pioie (A3 2l 0 Sglie (alejl 1) lejles o laibiul s
ol 5 bl ok il Siglie walizes 5lay5iS sl bl 15 el Kon 45 el 231 iy 3o Cenglie
S oo Cons bl 5l e o ISO 834

Al o pglie Slaislo slizl alows 4 iS5 a5l g SLLI I a8 Glaaslo (3o glad I ooy 15> 4l
Dgd dgaome (LWl o polie e/ @S slapingw g (Sl caiSTas sla lass (il mile sla lgss ausle) il
Bsdise byl el By eyl s Job b8 G rSojlal s (o b B2y adlate

(i |y S gy dngy) pais S oo Sy S5 50 00 byl F0925 1 glimgy diie

WS o0 e O R j B pate o Sl el b a8 Gl sLad) (F9945 S s el diie

&S aliy b g o Jold iy o5 ol 905 1,8 oolisial S5 ) lans s jslite 4y o Slogll o ol Jin
Dgh oo byl |y Cge  £UeSw DU &Sl aad



(o il 558)0,35 3y S 5338 500 oo Syl 3 (o ooy A

3218 ol 535 sgaoma (sl o5 528 aalesalsS L s Joslid (shls Lzl alos b ) s 4555, szl
- &S laacgeze cluaawli 333k 5 ow s lalad wile laislu sliz! Gl slcwnd [ 5L slalad J=ls
Ak ol s Slg i g sloEll g e - b b ad

sl (B paio) 15 0400 25 SG gl a4 @S jlre ol S Tas slire 4 i 8 pai axlg

oWl Pl 50 Sesl g0 Sdlos ol UGl -Y-1-)

Ol 0o G5l ple ) Gl S jie g Lalgd oS gl aile (920 4 Wb o Sleitle plw g5 50 L Slatsl 2
Sleldl gl vl ool &Il Cand ol jo aS Slle Dygo a4 31l po gesl (60,8 les Sl lail ogl Cole,
8 @9.0 “ p)LC‘ 9 S —V-Y-1-)

ol jo plaislu 2o o8l g (LS (59w sl £589 Dygo jo 4T 09l aislu 5 (2lb g9me 4 Wl leisle
Sl D)z 58 shaie Gul sl ey Las 953 5l dBge 4 ) (lie STy wilyny U wisd allae o ) adsl ol
D oolaiwl 3y > el 5 2SS Cnlin sl 3l Al

£955 W yrno (521 ~Y-Y-1-)

e s ozl 15 (sl b e Sgmei Sl 5By g 5o o 58 Lo 5 b 53 4 il plazsle
IS 4y ol 3l ads (gl g Olsl plod jo Ji5e g (ol Dygo 0 b bayss ol ol allls 0g2g of 51 2, 0 Sl
Al oolazwl LB aVole 5 canlio

Sigwidl (2B g (A8 (oS 5l (g mS gl -F-T-1-)

2r 3 elie olo> 5l (JEIs Slag TS50 B cnl o3 el S5 55 (59wl (2S5l S5l sln
s9haie) 958 Holome slalad 4y (g55m il 1S ) e (o)lgas ad) (5 Lo Slizlogdle &y g 005y 195 52 (251
(sl LB sl bl oo b i ol oaisSTlas aisS 12 (59, 5,55 30 las (I3l slag 5 S56 5l

(L5, 30) @y 510 (b pns -

b LB s, 5S50 (leisle 21 jo (g5gm il 5S35 sl jslaie 4

g o3k Jou3 L Ll i g 51 (20 Lo S Gl ) Dud (p0gr Jaidl BB &g 0 ()
3l Lo 1y p3¥ Coaglie alad (oxdans (5958l o (¥

(Gbele) @ o S s -0

bis lio Sae @ ) )k (9wl £589 Dyge )3 45 350 wiBlu 5 (b sl 4 Wb Glexsle ol -
g

laaxly 4 axly Sl Ghgm il 3y pln )0 a8 09h witle 2k olis b Jites Glaosly o lps -
Aslad Canglin jglxo

Sezge sl lalad ;o 550 5 (251 Olen 9t OISl ) jo a5 058 4l 5 (b 920 4 Wb oSl -
il 4l sgzy Ll 3l o



4 (§3Y58 S S o s s (st 35T 1t 43 (o] o] —)

b g cdadloe canlin jobo s aul ¢ i3l ol 50 Cooglin (guimaz,0 sl ol 31 10 oo cuad slogissl -
2ed Lade 8yl )0 yaie (S LS

&> 2B S -

@ pleitle Syl gl GBS g a9y 1 slealad g pdn pln 0 Wb (215 Glajlps -
saylgs cwl oY jelate nl gl aled Caglie plaisle Casdge 5 )5 gl )l b el K0 lasle
Syl g So o o 5 L8 Syge o el (598l Hhat o sl aBle iS4 leisle 215
il sgaoe Ll ok (59) p alad (5970 9 00,5 Shil (oS Gl )F (il Djg0 )3 9 WSl oS (g

Dol Sgazma (o iy wiile) fleidle ) jlaz 10 89240 ouis Cdidlxe Fohaw Coluw a5 cl o3 pioren
B les o alold @ as g b culs (uSep L) I3 4 ey il cwl Ko a5 Sl Jlaie aSg 9k 4
Sl S s el o) 2 G Sartm 2l 0 OleiBle Casdee 5 )8 b celie Wb pleisle b -
shs a5 0sd aisle g,k GleiBle b cnl p3Y jekaie pl lp led Cleglie Holxe leiSle 4 leisle
il el Slitle @ pleisbe Gl 5am il S rta 545 005 S0 sl 4 Wb G5B 8 )le tsgloly
Slge Fr lp g Sl e 5l ol abold (leitlo ()8 4 Sl mhaw 098 S sl uSen b ) uSILe
Sl (S gl )l 4y

ol 0ussS gols b pwow —F-Y-1-)

J0s5 5 (g 0aisS yogels slapiiw 4 ol ol g balad Brai g4 b caslice Wb o 5l sidu b plaisle jo
SrS sz By gy GhyeS 3l g anils sgzg () ol Jolie o ohug 4 251 09,5 (igels Sl B ally e
YW

oL ST gy ldos g (o pwd (Gl 3 S —O-Y-1-)

> Sldes pllia (LA 251 oy b Slikos sl p3Y DDl o5 29d wiBle 5 (b 50 4 Wb lexsle -
oy gloly Wb ccpizman 05 Slwles 1) ((Slis il slaSils sladal> g oolel gladlg) aSiils wile) g
G~ Silehgels g olaal Slles plnil jshaie 4 (Las 251 slag s sl Ol 0950 50 9 pleidle 4 39,9 sl (BB
Aol asls se>g

5t 990 Sl 9 SYloedle wilyiy GLas il Slag s a5 39t AP le 5 (b (920 4 b pletle abgore -
039 Jeod lp Y (Sl Cwglin Wb abgore ey aiile Gl SGop 4 sl 9o 4y ) 0g>
Dgdd iy b Gl g il adls I Oldes o jo Slis juil oY yile

odd jpme 5gm il 5l (SBU 090 Al 5 ges Dl 4 celie 920 4 b pleiSle jo (e nj slalas -

sl



(05l pul Jadis)2,53 0 puw S §0¥53 sloojluw Iy 9 (o>l dolis .

L ylosis b G ai’ (gusodduws —F-1-)

ool S 5 mens sl o3 Dl 5 by i 5 51 Lol (slali 5 ezl ol (saiptins o gl 5o
(S005s b (g m il Sl L 5l alite glach s b glalis 45 o 18 o g e ol 4 IS ol sl 0 1|
ol 5 tesl Sl s and Eglie byl gl L1 sy (stas] Lol s xsebs j5b s 5 i glie
il )8 5 B g5 4 3lye S 50 55 (ol JB slaliad 5) Ko o¥gh b b plassle o
ool oael 095 4y by pe sl yin jo a5 o by S

loos, S5 lyls byl 5l s oS losd pa ol 05,5 Ve &) By g5 45 51 lapylezile asbiogml ol 4o
@4z by Wl 5l el sbagaimend 4 5 009 lofg Lulyd s STk slge o5 ol ol 5l s 55
Slell g oy )l caslin 0)lg0 plo g mulio j0 colawl 5 50 adgl dlge lgil co yoeaie dlge ¢ oloowds dlge lgil 0bj g4
el alas &) 1Sel sl 0 0051 5L > o Las cpasloblie slaplazile (gl asbiom! ol 45 odd &l
b sl rlnle o) sgzg aslicrml Gl )0 sl 4 bgye Sliiz b psloyblie slaplaislo 4 bgyye (oo
Dg ooldinl caad llgs g axlie 5wl blaisle g6 cpl el

5 Gloix! crezs slalad 0925 lei oo dax o] 51 a5 50 0gzg Bpal SOl Gl bpleisle g b o
5 ke o e 5 61 (6, (GSn Aie lalad dgzg b o SsSs 5 (S50l sl laplassl
5 00D (b wwlie 928 4 WSS s sl el SLIITE cl 5l cnlplo o pb 1) 508 35090 (65l
A8l 1,5 5 Sigm Bl Rln o SISl SIS e pleisble

Gy slog,S —1-Y-1-)

Wgd Sy aled lacdral 5l (o 50 05 Cews sl pos 9 0 8es g5 s p ik ol ples

Yop g Vop d-p slaog 5 1 bl SoSime slacs pai -

Vog S i s )gal slacs pai -V

Foo g Yoo V-0 V-0 sloog 5 dl e [ Sy slod pai Y

T T T T R I LTSI P - F Y W

= 00,5 16,0l [glab o (slas s —0)

S 038 15 [ e sl s

V- 9 Voo laog 5 i fio slach pai -V

V=05 V-0 sleog S )Ll slacd pas -A

& sl sbolee (slas s -

05 o5, 4B e (glah s - -

i by leitle o D) pie pow Cone Glalng (P @ Wl oy S 0 9 Spal slaog S 38 £
g axzl e (5l il 5 laglezsles bbb Lanll)5iand) (S 5 laislo Slinios 55 0 FFF o)l

Brai g5 gy ool gou LS Bl oad AT 5 e bdsal g laitl By slealy Jga
S ks S,y gl 50 0 4yl (al sy b 5 438 1, gl itz (oloylozsls



1)

(£3Y35 S o o v i £y i il 43 o] Soli] — ) Jud

b pai g )lais| Bgyo slosaly —V-) Jgus

Jlo

Log Sy )

e g9

Sobaisl b >

QL..M;),..).) G ‘53“..\...)‘ Gl....a;u 6&0)90

[ 35!
R,

9 AL ot wiile (S yxie pslai b oaaled

Srrb 5 290l slgogl

wéles slacJle wile Sande b 13 B0
Lboml.g 9 Lbl)),\ 6LDQ‘)5;;M)

S5 bga S s i il oS
I8 (2) Byl ooy )5 plos ;0 a5 raz
YU RO JEE=SWARN PR SRV PRS- FPLEIR &
O3 oy yo 5l by (58559 olSAL oSty
5o sl Gl g0 aibulis (> Liles
(& Al sl

oduigy s (o359 (Sladcgaze g lapgolivl

S lrpgobinl g (85 slas )b

Wil )] iy cands B STL (g ol 5o
S5 olisle] o Sy slacdas g oSS

6&5;&3 oliwl.) wlKisls 4‘5.»\.\;9[4 ).Jl.éb aG:JG
olas!

[ slad >
& bl

o).?cﬁ.k.a J‘}o 65[} usLol

30 g BB L sl B olule ol Sl
S| ey (g HLa8 b ay Byl b 5L Bl
JB a5 g g BB e (JSulgls VY
ezl

2 e BB JUeitl L8 Slale 55l oL
VoVl eS (o LS L i 3915
llo s VLo (259 B SUT Bl oksS
Slge 5 Jlil LB sl waiiSas]

u‘ l) O.L_(bda..\sb

e 0‘9.0 9 o&)? $|9A 655 QSLQI

f¢

gobraos als slaals i

b-¢

Sslo ol

Lo g, bulpd e 4 (5590l 2udl o 35150
aS ool 5l SeSuws Jame G o BYs ple
é")‘d SaS g Sl cusdge o "\*3‘956"
aiile cao lid o9z 3l p3Y STy 1,0
OB docasl 51 (6 IS5 SThe o cizulss 515
olael S 3810 5 olonz!

5 Sblyy o >l (Shj 559,40l Sleas

[ Sy




(05l il SaZt1)3 357 3 pus S (0Y53 sloojlus 51y 5 o>l dolisy T

Jus

LogyS )

Sy g9

Sobaisl b >

&L

2olS 5,0l g lolKialas daolSiislo sl daylas;
Lol ls

64..: )‘ UAA.AJ 6‘/.) L-,’.A?LM: MJ—Q‘)A 0)45 6[1&0&..4.:@‘
o5 ST el YT 5l maS™ (gl AU ol )81 ja8
Jlo ¥ 51 a8 G b Sas8 s 5l Gt (515
(L S555 wge wiile) el YT 5l S o

i Jobog o o8559 Jilug olnl wdgs golew
92 o ol Gl yriile (g 5lwas 1290 (555550
(SisliS 5 ezl clooyeile «Sligy «oSgo

D555 9 Oledes (e 9 U Sy plae
Sels &’L-@ oy é}l.\aﬂ ‘LQ&W 4QLA.L.A
Wlslso ‘LQ‘S?L...J “_,...aS g “Sw..g)b @L\.@

oS g wsr pleo

S slaalig g Dl3le oo S0 S sl

el S ) S el

dailsg o doax 1L g b 5L deolKig,8
Joegil (sool8 yuans

6)L?‘3

il ilus 5 b ko da e

(Slosle Cign s slrolSalil o slos bl slaby
Sy i slolKalBl 5 LaolSlys

Ry

R

Ohx> 5 sl (Sligy g &S LS el Ll
(loie a5 lgie (1S gl 3 e 2 ol
oo SletnaS e plabee (Ol iy
WDlilss oS L b S ple et pl M
ot lokeo 0015 5y 9 (1575

Olages GlodunsS aile (139 b 5o Slge 1)Ll
O3 (oo sl ganaiu, o ol (Sal &
(S Glagnpes (S Glas 5L (ST

2 el (JB sla bl o By slaysise

2 Slmjs 5 0500 (i S S lpanates

JB e Slule sllo b JB glacs Byl
ColS (i LAl (5 S (g

WSl Sl g 1S9, b g3k e 53l

6)L:-3‘

'y




" (5955 S B o et s Syt T ol 3 it Aol ) o

Jtw Wog Sy | Sraigy | srlaisl S
B ez <ol S L iyl g3l lakad
SIS b 290 S5k il

ol £ 8 blad gilwlas -Y-Y-)-)
SN NlA8)S 18 Gl o oS plad Syl g ples Cou Wb (Bpal ge S B Al (08 slalad
cladlows g gilulas S pl 4y oS 058 slad wgd cladls g lax lacwond plu 51 V=) Joux b Billae g oo
Agd ool )18 Lol Byai 09,5 Hles ;0 Wb wed oo
S 42 ol b il & 5305 (aly 5 1 ) isSs (slaasy J5Ts e 5 slals sl
1oz s 4 2l 325 ol e 5 (5L il aad ol 5 4l 5 pslie silulaz Y Jaae 5o alis
o9 0 8> labl i el 0ald 0L Jgao 0 asslix gl las plaisle slocwnd plo 5l il &l
oilrl a5 pla)lisbe alwg 4y oo )8 (sLad &5 Cunl p3¥ Oj90 (nl Ho Bl ol aules ) Wle laleas 4 5L
Wigd pi QA iw b QIS S 4 bl eaisSTas gl e leBle glaceend plu | ciaai 1) 090 jgue
e 3l b biwnd pl sla o il adls slackl o 3131 ply )0 pglae Lol (pL L) i 5 b ol S 51 oL oS
polie sloyo slas laibinl b aul oy aril 590 saiad jmmsds 4 Juaie (6" 5 diy 095" L b aty 093"
Al 9o aze 10 W3 g 00ged Casllas i1 pl jo
e sblad -Y-vY-1-)
X o slalad -
o> slalad gl ailai gilulas 4 g3ls bl ol 5l paST L auye o Ve cres oo slalad Colie axili>
o Slalaz 4 Gl 5 (Sjeel slacdpai )0 (orex
o= sblas ple -
-V o byls b gllae il mile sloylgns 5l ool 5 8 o )18 (F) 09,5 Bpad o aS ax> slalad gilulas 1y
Sl plazle slecwend plo I V-Y-1-) 00 b silae b 55 dol> 0,8 slalad ogd oolatwl o F-Y-)
gl il 00,58 Bpar |y adb &S Coluw do o Vel u a5 bbb 4 s slalad sl gl aied
s S8l Ble sl lgas L (s3lulox

odiol 48 slad cdidlro -Y-) Jouo

2ol Gl gl 50 saddSlax sl Cuoglio
ikidlro ol
Las o (cels pgp g Free-e Sgu>)
Pl S5l e a2 b Glg) B Koo )
VIO 5 G Ols g (Slumle VO 099)
Glucwl V+ sgu) Olggls

Las by bt

Gy slabl 5053 e el b el Sy
Las o

G bl S0s5 pis ol b celu S
Las o
el g0 o gil S5

00iiS O v Sl g 3L

G bl JSogs picw uali g el g0

Jowddls s 5301
L ° Bl atags S} °)55 €]




(c)l.w),,.c'u&z":)d)y'dﬂ g('.‘.w‘_;.:)/}.é‘_;lzojhu&b.?/jfbb Mbu.uf 1¥3

2o b 51l 50 euiiSTas lia Caoglio

Las 4y bl
"l.‘ilan Q‘ " “

9O 9 099 )...ala).lobu os)f 9y 45&54) olf)ls

5555 s ol b sl 53 b sl 0
e o PRI s gl e glaplanil by acs

Las )5 5, slibl

sl
G bl )53 it (el b el Sy 03,5 3 &Bly sleollig 3 5 laolivls)l
Las o (V=3) 5 () b yars
e q 5] i crlas b o5 el ablo (sl 3bl
e S

cels e o b3l i corlens by Ll sla 3l
el S (Y-0) 09,5 sloolliils;b slo Jolw
e e corbs b Sl allg el slasbl

&yo s Al

o=l R2r 9 % 9%

B eyl lp i Bl o cld )b L

RN PSR

525 () 5 ) L&) (L) () sloosS sl
(p) 9 () «() (&) slweg,5

blizo b pai —F-¥-1-)

b el w18 sad 5 By 05, Sy 55 o8 53 il (68 33 51 e b 39 sl ool Sy aliz
55 b il o5 b oo ol o bl o 5555 ala U llas b o 51 590 i

o Ll

Wigd gilwlax alad ple 51 V=Y Jeax b sillae Wl aS 5.5 alol> o9 slalas )

Y-V oo blgs b gillae oo glalad Y

o 5wl sla g, 5 -

alflas job 4 Wb Glasle 5l gisn o ool (lesle gl Jod BB LSl go8 JBlas s gl o og) ol o
A5 8590 slaojlail g lad pai g5 4 axgi b GletSlo (sl o3 LS Lle £98 e 35 ganains O (6 )15 olsl 2
Sgd 2,8 5l ;2 0 a5 (il A 0gd attin (el 0l 00ld paw fad j0 aS Gl g gl )] slacaogass g
551 Ly 3 3ortiS Spama sl e o] 55 3,50 (sl 51 5 & gpye JalS 5 4 ezl 5 o5
a Lad o gl hlss ple 0,5 13 O Glasle U5 6l wl vl caws 4 b yas ol gl oS LSl g4
W 5L (V=) Jga b)) lises slocd pad s gilolas 4y 09l s ] Brad g9 bl g alBlas ol
b bowd gaiee wile) ogd plxl Wbl ouls aiuler &) ie o o s jo a5 olagilulas Ll
b Dlyshe py Soms Glalng oyl 4 ot gileb lag )5 Gl (eSS lilss 6l (V) o Llss
Dgs dxxl o yleiSlw

o gilwlaz slag »)l -

,lgso b JolS job 4y 5 00l (gumaiws allos &go a4 o)l Bpad wlulp wb lesle 5l caond 2 ¢ og, ol 4o
Ll B> adhie j2 090 lax ladend Lo 510 Joua )0 oad atulss Cunglie b o251 wile (881 sl32] 5
Loogs Jbbe g9 g Bpad 95 b cenls @ b 31> aibaie o 03l atils Cdillas 095 Syl 4 bgpe Luled



1o (§9Y3S S G o o s 53t T ol 33 o] ol ) o

Gral oS gl o YL axilis e leie 4 0gd ools cillas Y-V Coond j0 ool ooly olai )l slacusgase
Fas ol ks ola,tele 4 i par ol olas )l Cosgame cillas gl il pylgz adds @)l 0925 o)l o (5l
Eaoe a5 all laisS 4 leitle coluw Wl dad o 0 e il e 1) )b Brai gl adlds
:Jo) E9050 90 pl JyiS L 0gis SOl Giew Ll jlre Colis o o8l plod (gl S Cmlis lacans
Slp b Coluw 4 @S Coluw Glocaus ggamme 05 SO 5l T SE8S 190 9 Bral o gl gl Coogass
Dgd oo Ly leiSle IS gl Sl a8 LB o8 Plas ((adds 2 ;0 bl pai sles
s Ll
e S50 b05,L a4 S job 4 leiBle a5 S50 0 o(V-0) Gpad 8 4 daplaisle des (o )
aS bbb el gall celn S e a ]y g @I YY) Jga j0 oals s 31 pl 50 Caglie e oo il
Sl goi wlalp aal GBS (gl p3Y Cuglie 51 LU 5 0gis eS Casles SO 51 i3l pl 50 Caglae az jo Yl
Sk 93 Jlax 5l 598 SuS b g Wil ol 4 s Glae SISHL bl (B) Grai b pleidle Sy azilis Y
Seb pleitlo 1SSl (g5l 4 (3l wwgas eslitnl 60,15 45 ged sl e O VL T g sl 5L YLl
s 398 dallgd

(el s 32) Byl g3l (63 o0 la cengliio — (AINT—Y Joguior

I A R IR R A
Y Y Y Y Y Y Y Y - V-
Y Y Y Y Y Y Y - - Y-o
Y Y Y Y Y Y - - - Y-o
Y Y Y Y Y - - - - f-o
Y Y Y Y - - - - - O-o
Y Y Y - - - - - - z
Y Y - - - - - - - |
Y - - - - - - - - \-e
_ _ _ _ _ _ _ _ _ Y-e
- - - - - - - - - V-o
- - - - - - - - - Y-o
- - - - - - - - - Y-o
- - - - - - - - - -




(ojl.w),,.c'u&z":)d)y'dﬂ &wddygdl@ojugb?/jfbb Mbu.uf 17

(celv cans ) alol -G pai (g 3lwlas (gl w BouddS lus Cwglio —(O)Y-) Joua

o | D] D a [ a a |l a | a | o | °
LN ¢;W¢¢;;.i

i
i 3

—“| 2| | | | | | | =
g

—“| | 1| | | | | | | =

|
—

|
(2

—“| || 2| | | | | | | =

Y-o

e e O e O e S e O e O I O e O I O A O

Y-o

“| || ||| | | | | | | =

|

|

1

1
¥
(2

“a| | | | | ||| | ]| | | | =

N

“| | | | ||| || | | | | =] =

1
1
]
1
1
—
|
-

R e O e O e O e O e O I O e O e e O O e O e O e O I O I ¢

|
1
1
1
1
1
1
0
-

I I I I I R I e e A e e A e A e T e A

|
1
1
1
1
1
1
1
it
-

—~
“| || | || || 2] ]| 2| | ] ] ||| =

I
1
1
1
1
1
1
1
1
T

C

|
1
1
1
1
1
1
1
1
D
C

G-

Gilizeo (gl g 505 b L S 51 odlisius! —&—F— Y-

Slldl S asl Lad b 561 o) g oolaiw! calises slas )5 sl Solite slapyley jo Lad b 561 SO 5l asslis
waled 039l 1) Lo )15 (L S sl 55 9590 32> (et

owl w50 oV 8 Saw b8 Cooglio -Y-)

ol gl 50 Cuoglie a5 31 L SF gl Lislw (gussdiows —V-Y-)

Glds —)-)-Y-)

odls S g pleidle ldas 35w Y olads 4y 5 jo il ply jo gesl Hhas sl e ylis Ll JolST (gosy aws
atws 90 5 (S 50 Wlgs eyl g5 () g S JolS (o aws &1yl 4y 5L LSF sla bzl sl ol o
53 0 polie b Bllae wib pleitle lizl (851 plp 50 Caeglie gainaz s Plas 0,5 BT L) gy
228k 0-) Jooz polie b Billae Wb ()15 lajlns lp (51 2lp 5o Cwglie Gaaz s PBlas 5 ¥V oo
(@) 3 G yim Ceoglin az )0 gl (l) 05,5 aS aiin () 9 () 05,5 105 90 Ll ¥V 5 ) g5 o lisle 51 SO
b g oo ol slad 5 0oy g5 & (S ezl Sy Bl U3 M L g5 JBhaor .ol 231 i 50
Sy ol g i Cueal b slaglaasle gl 0sd o o Yo Caond g Caond (] 50 00l sols Sledlb



v (5955 S B o et s Syt T ol 3 it Aol ) o

5 (BT pln yo Spglie la)lisbe glail 4 s wjle ) G251 plp )0 i Cwglie 4 pletle izl (6l

(W1 215 50 polie (pi g JB 5E) ¥ 9) £ sla,lisl V-1
Sl 50 F2) oo 0 oad cenjd Slitle glixl o5 aiie Slalisle 5l aws oI Y 5 ) gg sla,lisLo
dlas (i Sl () 055 (0 18 o 932 55 LSF gla)lisls a5 wiily (39w LB ¢ g9 gllas
Sslo @ cad ) g9 Jisle St Glizl (0,5 Sose olpl VIVI-Y o)leds o lailbnl bl b glezsLo
SLIV-Y Cod jo a5) of olul slacusgase cle (pl 4y gl 231 bl 50 65V Caglan a4y sllo ¥ g4

(celv) sl sl Gl iy T plp o Cawglio suiuas ;0 Olol I -F-) Jgus
Vey Veg ,
oo s3>

< (@)« ) ]|
- \ ()Y (@)Y b ,> 5 ol gl daolin] Jols (@ glojle L1
- \ Y Y (&) ) )b slajlge
- \ ()] )y s )b slajlgs
- - - - (Q)‘Slé\o b e SossSlas PRESPYN

Sgd azzlpo O -V Jouz @ B b sloaSlaz 5 b g
- \ Y Y PSS sleaz ;5 g b ys Jols lojls i sl
- \ \ V0 PSS gleaz 15 g by Jols sl sl

stasl 5 boggin 4 puiies bLS) &5 )15 lays 5 b (Lol oy gt Jold lojle DB (AN
o i b & slabl lacl gt oe a3 S o wilead (b (B sla)l Jeod 6l g W)l gl
Agd a8 5 i s glojle L8 S 4 g 4gil slacl flae as ol wijlas b ygiw 4 (o Jlai! S
ks oS ol o 1) Gl plp 5o )b sbajlees g lojl QB (231 ply jo Caglie (goipaz o ol loelSasS ()
ol 1als el o5y o5lail 4y g5 e S e e | ol S

So gamaz o b liSle uadle 1) ojlailial jae3 oai)l Sl SO Gl (5 srles lp 2 4 (@)
oais ol pleisle Olite [0 slociend [0 aSll (pl 0929 AUl bog i ged i3l plp j0 Coglie el
sl 48,55 15 eolitl 8,90 jlome cerlace LialiEl sl b il

a3l Joallygiws cnl Koo slaidu po a3Y oles 5l S wls (251 Rl 5o Saaglie a5 (&)

DY oz 4) ail laplezsles cm alols oluly oot coieai ey 5l 2aS wyls il ol ) Ceaglio 42,0 (&)

(098 el 0



(ojl.w),,.c'u&z":)d)y'dﬂ &wddygdl@ojugb?/jfbb Mbu.uf A

(%) &> Gibwlzzme alold wlul p (Celw cans 1) Wl 9l 9 50 (21 6,10 Caglin gusuds o Wbl -8-) Jyuo
(Y=2) () () () grog ) (V- p) slrog,s 09,5 . ) Gl imo alold
: | sty )
(D) 9 (Y-¢y) «(p) () V- 9 (S) s (&) (o) &2,
\ Y Y Ao VIO 5l S
\ Y Y -y VIO 5l ias bl
\ \ Y by Yo 3l S
=) 5 )
\ \ Y ?
\ < g Y 5l yin b ply
\ \ \ e o el S
dod Ol 5l G gy A/

sl aeals cdllae 55 F-1 Jgam 51 s Caglio Slall b sl 5l ()l sla g

s ool 5 Kews 5 Glaile Slisiow 35,0 FFF a5 4 () 09,8 slapslaislo oyl Sllill 5 b Lylss ol s
5 dazpo

ow | plp 58 Cwoglio Wlol I -Y-Y-)

31 laisS ay el 13l o g0V e S OB Sleislu piieew izl Cwglie DLl &l e ol 5l Bas
s o0 sl sl sloglaitle & SISl I L 5 slne slaliS & £y Jome  53mp] B
s bad> (dlate 5 ene oy S U ks qe 2 (51 Rl pe pleiSle lojlu s 5 lojle 1ot 5l

Sl (Sows pleisle olul 4 o 5l s (leiBle Lol Glizl sl (il ple o ks 0550 Cuglie e
Jssd 8 o 55 P2 ennd Sl L ol il 5 ezl (shy 155 590 sl ol sl Ll ol
Shel slizl sl 1 Rle jo oY Cuglie az o Jlas 01 5 ) slagonr 4 axzlie b e c0dd (rsS
Bl Cule, Wb b il s g isu cpl o ead Lo Sl ogdle a4y 0ed s ol Lo

ol s Gl el Bl 5,0 5o saticlilous sl B LS b date 53l 455 2 3525 85 1 o
Qilgs oo g9 009 il ply 10 o Ceoglin (glp pxs ahali glxe slalad o cuiscdadlxe Slbls )l 4565
5 b oAb &g ol L ol B el o3 iy S bl (S 231 GBS (sl 1y (sl pes
aS Wigd cdadloes (il lapinns b cuslin pdlas 5l colaiul aile) conlio Slagod aliwg a5 5L5 & jg0 0
el ool &S] Sie g lesS Ll Slados 35 0 FFY o )leds a5 j0 )l 4 bgy o Sl

ol 2l 50 Ceoglie (gudaaz yo (g, —V-T-Y-)

Szl Gy il plp )0 Cwglie gamax o oY lollislesl s 9 lpl o slos lsbsl JolS pmgas Loy b
ol U8 B 5,55 Sy 5 a5l e ool 45 ezl

o oo ) 4 be o Se3 (sl 5 e slaalSiilegl 5 ale e 5| el el 5 % slaaelinslsS il
Gy lyiion () g, 515 51 oo 5 llan 5 Slya 8551 08) ieilinall 5 Joid LB (sl mi 5 Caiis
25 I3 Sy 050 gt (S plie



L (§9Y3S S G o o s 53t T ol 33 o] ol ) o

s (61 o0l aiSlll Jlaisle Ol 5l solaws @ bgye (il plp j0 Coglie gamax o ledbl -
sl iy, g zllas wlge slas laslisl Cole,y byd s il cpl 5l oolatwl .l oo &l £-¥ o LSF SlaisLo
ol JguB BB >l s

Sl paie ol L elen g ool colatul Slesle jaie S Bl 0 glalewy b pties glac a5 (504l90 o
oo 058 Sl Jote Seild plie 4y I Slause 5 Sledlbl sl il onis Giolojl (i3l ol 5o Cuaglie
S ey by i el ol 51 ool 1 k55 890 ezl yaie 1 iy 53 Canglin 42, 5 G
oolazwl il ol jo polie Sleizlu gliz! jo 8l g laj o cladlows gly a5 Slaizle slo g, 5 pdlas .2l ol
a2 ymalS |y SleiBle sy o sl pln )0 Ceglie az j0 Ll caisd oo

Sl mlao gbs yfusibow! ~¥-¥-Y-
3 oleitle e &y i o bge drloo b a8 el jlre by a4y Slazsls g b pllas 4is 12 5l osliul
G5 s 55 o) Cosglie g axdls e asl sl ol glaaiy yslos 55 5 ol she slos Jailiv] ety s alax

WS s ol 4z s b

‘s:g)L‘S &5““)‘9?9 -¥-r-v

ol 50 Ll slagisl g o0gr il ol jo Cuoglin > glils cond pl Gl Billae WL =) sla)lgo
..Lwl.’ ol casls

b S ool g —

Wil 03) o (2O Jles whae 1S pleitle Glacuend Koo 5 Sy slooSL ad sla Sl oy oy 3
FBye las 1 Wb les o Sosl i LSF slplzle glp ool calle oo ool Sl L Wb

ol 2l 50 Ceoglie (Guivazr ;o —o
iz s sl Gl plp 5o Saeglie 4z )0 )l B-1 5 T slasunr L @ilhae b pleiSle (2B slajlps
Sy bl J3ls Bk 51l e VO Gl 35S )5 3y glelizme Jolsd (sly gs?')b" Sles T ply 5o Cueglie
2lr G Gillime Jolsd Gln (025 Sjge Ll 59, (10 4y By 5 151 2l jo Cuglie (gejl () 025

25 plosl Byl 93 pa 5l al (A5 ply )3 Cueglie Ganaz ;0 5 el e VB Sl ST L

Lol jlxo coluw -z

50 ol pare jlade 5l s bl @l o 25 s jo eauid Cldadle g oald Cdadls slogd il Coluwe iSTas
I aab O 2 lee 0 sais cladlre g ool Cladls slaglil £ 90 0 AT 9oy Bl £ oo
WSG9y pj Aolae Il gl JS Cobae s axd S

o>

A -
a,



(05l pul Jadis)2,53 0 puw S §0¥53 sloojluw Iy 9 (o>l dolis re

ol o as

0dls Cladle slogd il bl coluw =A

0l Cdadle slogdil e Coluwe =2

w0 Clablore slagdil  a8ly ol =Ay

ouis Cdadle slagisb jle Cluwe =8y

odiicdadlne slagll auilg co )las 131 pl j0 Ceeglie 4 P Ll (> g a5 olagleisle rgyslets

bl alls sgasal



r (§9Y3S S G o o s 53t T ol 33 o] ol ) o

B Hlao Coluw oo wlulp Beb il Coluw ESlas —F-) Jeus

(%) @257 53lwl om0 alold

_ 3 “SHp | ~SHp | ~SHy _
IFSHp | 35S Sy

,‘ ..J . “ . ‘e “ . “ . .-..b. .
N yPSHy a6 YA VI $ My My My Vil Yoo I8 EY
q Uf/id | FloG G/
() (AN Vo
(hg | (&) ("))
oI AD AT AT YR VAV IR VAR o
RPN 3o slo X%
e gyne e . . . . cdadloe
Q9N 09N Q9N TV TEn 7Y AN <
Cudgdote | Cudgdste | Cudgdowe slo 0l

D,lad ol dgasme 4 (ki e ¥l 50 8 (gilwlime alolB b L S \L SO o g b ol (]
Y10 5 oS bl By ilulizme alold b lasisly sl oaticdadlne slasiily «SUjlas lacdpas sl (@

JBog5 0wyl 4t 0929 il V-

gl e Coluw STas il jemme ojlailinl Sogs oni)b aSil 4 JulS job 4 a5 olaolesle o
slogdil ln PV Jouzr )3 gyoie polie b wlgion () 09,5 ladpal 5| pd @ ladpa plod )0 ounis culadlone
Ded a8 5 i o LSS euls cdadloe

Jol aib Cordg -Y-z
Aol b oLl 4 g, s glalss sl ainb o onis clidls slagdily sly () 08,5 52 4 lad a4
0 Ll 550 5l (glad oo Cudgazme Jlesl 4 hs eaiidyate b slad a5, b s VI ey Gaym silelie
O Wb Lad cpl ol alls o #/e 5l paS B,e wld g 00 ceges oolainl gl b She ylod 0ogame jo Wb

sl ansls o, Ghls a4y Slas il slog e gms i pslaie

gk W31 g5lwlo -0
£ 51 Sl aib ;o Bly s3bil 5 oo a5 e b e VD 58l el )3 iyt ahibs 50 oyl azilir
S9 i 5 B gl (gilulaz @36 5ok 4y bl jslme bradl ()5 lens ;0 9290 (slagdil s ond bl
ol 8 ol & Jlas RS 5l w8 job 4wl alasdl oz 055 S xTslr pliSle s 4 ]
Cunglie ol S5 az 5 b aline (sliel So3 b Ggelrmy (ol 15 o2l S b s 5 b 4l alols
VO ojlasl 4y J8las adl jobo 4y a5 (@S F9509,m Jls lsie ) mile SO alwg 4y a5 ol b il i3l ply g0
ol ply o cele SO JBlas Caaglie a0 )l b wile nlaigd lom il 00 (g ym o, Jless 5l e il

2Bl

:ngl . dae ‘

"'Spandrel Girder



(c)l.w),,.c'u&z":)d)y'dﬂ g('.‘.w‘_;.:)/}.é‘_;lzojhu&b.?/jfbb Mbu.uf rr

oS b aids aw gl | b sl Lozl 2

Dol jemme H5093 00d)l aSCl pcw 4 JolS jobo 4y aST gl laiS s Y

5b GL“&-:S)Q -
slgylr gz -
ol ply 3o Caglie a0 Wb oy o Slao sl LIl ) sla g slaial jo sl yo ol ol leo ass
5 o hg )0 wlas Joll) pb mlaws j3loee Caans 1oyl Wlae g all alls ol 15 590 gl 53 050 az 0 b SLSS
3 yeS b pb e W alads 5ol )l glas )l ol (po g BB 8 g6 5l e sl O sl )1 B oyl (alie
Al e sl VO
2l 0 @B s Gog pslie 4 (Fy9,0 0-) Jsoz Gk Gy silulimme alols Lo @y o5 Jj90 50 bl
s G?-)lé- Sgo slasl jo ol )l lass ass @GAS}J sl sl

1o s ylgss —F-Y-Y-)

Elgl ol Ceond (pl lalss 5 (F-) Joux) lazle JLole g6 sl A2l glajlgs 3131 ol jo Ceogline
)‘ ‘)"")L"C Conwe u-" JERRW (_;QJM é}b LgL:b)b.io

00 laz 2,8 slalad ( a3l slazg,m> zg,> ol8 )05 dacid 0,5 lax slp S ol il ale Sl
Dgd on oolawl bl 5l i3 o el gblie 4y (SO Bral S 0,5 oz b 5565 slod pas

Sge o Byb a4 B b Sl gl i S 5l S ele glp a5 sloanSTas e : il saisSTas less
saxly 0,5 lax sl (il saisSlas leo 5l cwl ool cdadls i3l ol jo o)) Glegdsl g cals 21k
Sral ((V-p) 09,5 sbaplazle o Olyx gl slaazly casSTas slajlgs (lasln SOy 09250 HoSun
)‘%b 9 soMs.t]w 61.(5)‘)[.3 9 LS)L’U 6LQQL°.~>L.: 3o M 6L®J.‘>‘3 OAHS‘J? LSLQ)‘yO ‘(\—Q) 9 s(Y—r‘:) ‘J.‘I.Q
I plele (o D)o pow Sone z9,5 sloel, b Gl bagl sl G551 pln o Caglie 45T oleyen S
09..» <° ool )wu‘ 6‘).“’)..» 6)LMJL.\> 6‘).’ ).a..a 9 S

ol &l g ,lge -

L8l slazg > oz, ool )35 dacad 05 e lp lasle (Jo Ol jae pgw Eons illas a5 i3l &ilge
o> slp b o8y @lre gblic 4 (SO Gpai SO 0,5 el b 55065 slacd pai 0,5 o> ¢ 29 slalad
il Coond (0l b gllae b 5,5 oo )8 colainl 0,90 o0 (slalad 4565 2 0 S

S gy — V- A
gl & relas b &g 009 dtwgy Vb lojlu i axmio 55 B npy &S VL 5l Wb (251 Blo sl s
il 4xls el Gl Gl oY (slsb o ooy slalid sl 1o g b 4 aubs 1oy ol il oo
Ol ;0B S5 5b @ w0gd Clidlone Wb (bs e o § i S asgerme) (251 @le Jlges o AT LSl
S Cuaglie b il @ile sl s sl p Ko il colo cou 15l Ble (gl (ol G151l 50 Cnglie gatax 5
S 5 slalad g o eslitul Y g5 slapleitle o pub wisls e)b glalias gjlulaz gl o5 Celo



rr (5955 S B o et s Syt T ol 3 it Aol ) o

YL o aulg oo leiid aiyyeo Hlans e g il aab o 3l 0 Wb (0529 Oyae j0) Ll Ble Jlas JSls
D9 plod w90

[FYOF -\ [ INCURPCR S|

g cadle yisw ol 4o z e Lyl gollae cad aiy90 dliwg 4 b e - oS degezo L slo SogiS
e Ui

Jos 2w ]y S b aib ez 5 48,5 18 Jhiee GoSns a2y S (5,0 )0 DS a5 plaglil sl )
g (535 b A0 Ay WS o0

s (65l el a9 4y F-T-T- ) S 0als Cladlore (iSTe g 10 JUIS ¢ LS (o afg) M3Lio (gl -Y
Cnd (63 Sl 0090 A F-Y-Y-) Cand Billas ouls cdadlre sl JUKS sla J5uwe gl -Y

Jad )0 553 oiligy p 5l Slasluly 5 Laps T ol Lalgs b gillae o5 S )0 39250 sla S5 sl -F
IS PR GO PUES WRLA FIV-ES U SUNS | 1 P URT R IRV PR

Al oo clasle (3l il gloos gl 8 g aleds jeue plp o

@ sl Al pj bl il axly &S 85 (50585 sl (Y-0) 5 (V-0) Gpal sleeg 5 5l e @ ladd ol oIS 0 -F
s Sl dny90

WSS e e 0SS Wy dads g0 5l i NP

asls ol glesle Lsle le 0 Y-F

D3 5l 5909,5 4 (p) 5 (9) sleog,S o F-7

553k Hede S 5095 o)l Al (e Db )5 (el e 40 O-F

il wyed b @lhae LSl alewy @ de3 0 g S0 Slib S @ oS aib &S Gl SogaS 5l F-F
Al oads s el

X - “. 6}[{:5 .

s (65l S 090 4 (il i S g dibes SO e S sla SogdS 6l A

6)L..> s A.J..g)sé aQ Y-Y-Y-\) Cod d.:Ua.c kJ‘“"‘ )J‘)J 39 lnjl.&n W ASJ Ja....:j.a oy wdadl=e Lgl.b))é Lg‘f A
ol ailid jlxe e g Hlaisle Oladss 350 FFF o)led 4 id b ael oyl opl 0 a5 6,50 s> 20 ).

sl

Load g8 gl Wl mly )0 Cwglio gusvas 0 -F-ll
FS aS 90 50 5 Selw g Plas wub cal vinjee S i s e |y i b adlb jla cal oS Jee o
Ol ply o Caglio a0 abl aidls sl pln jo Cuglie el SO Wb JBlas S lad e oo 4 1) dals g 5l
Ab celo Vol i aS ol 59,0 Ll el 00 57 3585 ol as aS il 85 az o bl JBlas al il a g0



(c)l.w),,.c'u&z":)d)y'.:)w g(;.w&.:)’,.é&l@ojhu&k/;@bb Mbu.uf ré

me "\-;-f)j'b ‘s?)l} 6&)‘9{\3 —f-b&-“
Lyls gllae b baylgs cpul wisS co Jos 5Lo 0)50 il aiyyg0 5l sidu leie 4 (> 15 slajlgs a5 Sl o
-0l Gl ass e sl plp jo Cuglae Slal Il Jlesl 4 (g5ks 9wl (=) slaylgss (gl Y-Y-Y-) o jo 70

ol 9 by wgd glawi)ge -0-
3 e bl Bllae 0l 5 098 oolitul (6,500 jskaie g (sl il WL L ally gl (ool il a0 S
Db 2Ll 5 (o ws GGl Gk 5l ol Gl Jold cid bl 99 (guyed Coond (ren T-ill u
Bl 18 oS e laysn S 0 wls latgd 4 slagdil gl cdidlne A-V-Y-) w5 o (ol Billas

Al 0ge @S 4 ate (gabding JS0s3 L ghatinsgd g4 5l b Sgd geh3L o anil

1 owiiSTaz i -

il Gebaie wiy cnl lulyd bl 2 0 gyone sla )l

Ol SO 50 09250 (FeSuw slrasly cuSTas slalgss 2

O w9 cisunle 3T e deolKiLlEl daolKles o fin o Uloz slime slaaxly caSTas gla,lgo ¥
O U g oandis o slaaz 15k 5 b1k (o)l slaplaisle )3 Jiiws slaazly caiSTa slalgs -
ol ol Gleisle (o &) jie po Core 3ok Lol 052 45 ola g S slals ¥

ol oS T (slaylg20 (sl (A1 2l 50 Canglite (Gudva yo —V-o
il el S5 JBlas wb il easiSTas sla )y (il il o Ceaglie 4z,
u\.wl.a W) ﬁ)LC‘ )L’>u> Lbu‘ 6‘)” 64,&0 wslﬁ.a 4.‘?)& uLo..}Lw LSLQ g_:‘)).a.n o W as )9JJ; LSLQ)‘}“J ;L.....w‘

g —Y-0

Suaglie (gaiaz ;o gl ASTain b plfiie degame 05 U (il )3 S degame VL 5l ol (5T oaisSTaz s
p3 b g QIS i (YL o cuiiSTas asilis Wad Jaie bl 4 pesl job a0 g a4l slacel WU o 3l plp o
Slojle Gt 9 QIS Gl (o (slad ((alls ouls adad QOIS i 40 gou) all asilas slaiel YU glojle i
5 Bgiw § @GS dcgae) LEAST Lale 05l 3> odiSogas b b axg L slacl o YL
Dguds Cdadlxe Slgso il wly o s“)‘” Ceoglie a0 ol (gl Wb Glass b

Bl b, -6-Y-Y-)

ol bules bl sl sl plp o Ceeglie gommaz o glils ol p3Y aS sb-cain L aS-cain ezl
g alu jlxe pllas 5l Glasle Lsle s Wb ol g @S gla Lislo anil aiils callae Coand



ro (§9Y3S S G o o s 53t T ol 33 o] ol ) o

Sl il 45 550 )0 i oo wgmms (¥ b ) £5) yidgms Il e slolislo g5 LSF (gl sl s pgloty
Ao fgoge (pl 4 Wb g e i | LSl ga8 Wilgi ge il LSF j ¢ b lessln cpl jo ais, (IS 4 a4l
(09...0 w‘}a ’im./a 9 uleMJ A_JLQ.A.QPU ) )5).4 Y O)LO.JZJ d.;)...\.g 4.1) 05—0.»

oWl Pl 58 Cwglio as yo -

L g9 cae el lade S eSS (151 pln e plrciie g iS-Gie sladcgee Cuglie 4z s
» el glasly b plitle S s SeSns slaaxly o S-aie laasgerme Bl a5 550 pletle
ply o cele SO Plas a0 s Wb waS o w2 511 (V-0) 9 (Y-p) (o Bpai ((V-p) 09,5 sloldpal
ASl el

o s 1Az )0 cuai -~
Soye 5 Wi ol 1l pln s Cuglae gaax o glils a5 Slacaie (o cw s sbrdsy 10 cual g ol

g 03,90 dal ol ol laslas b gillae e pwd Sloaz o gl i3l uly jo Caglie a5 sl jlxs

g~

e ael Gl 00 Gl isu ;o a8 (69)l5e s 4 Bl 550 b diie pB3l (e 5 wwsn Wb (Bl sla LS
& bt 4 el jlre (251 plp po Coglie Jla 5l eadigunaz o gl e Blie Koo 5 oS e 352y it
RYWIREYES r:lg Slojlw L_;’)L&’

0 )l0aSS o5l e jlme @l pglas il ly o Wl aS b Lsle o euis cladle sle S g0 5l eolaiul
S5 sl el 351 iy 30 Ceagliia a0 b 09 clablone by 881 xSl

Lo 9 |9.b JLM‘ ‘_gl.b‘;és.&f -F-Y-Y
B L ldy o glp (il ply 10 Cwglie o a0 glylo slacaSTain b o les 5 5l aS (69)lse o
Acgarme 4y poul g pielae job 4y Wb LAE L L JUIS ol sl oo oolatw! Slucewl slacdde b b JUIS cuas
5 JUIS o slad 6555 5o 55 g o)) 50 D97 90 izl g Dlucasli JUB o sl gl failo 05,5 g0 18 ()] yo &S
4 oolaiwl 0y50 ol plas a5 ol Ko S 390 SleiSlu acgeme 4 Wuls oad ools jee JUK (g9, L (9,0

BRSO PPN W o] Y P VPO S I TR PUeS

oWl 2l 50 Cunglie (Gusyaz o — Al
JGl sl S0gi8 5 b JUIS ceas cde a5 a5 3l Bl o Caglin ganaz o b slacaSTaiw b a,lgo yg,0 8l
5950 3l 00,5 yaue b (J3Io 4 ool o4lg A8l wisd cdaslre il ws gle pes aliwg 4 b il ouls Sl lg
Gllae Wl i3l oy o Cwglie (gaiy a0 s slo aSTcann L (13l saisSTas slajlgrs (il mile slalgss

il Ceand ol Ll



(c)l.w),,.c'u&z":)d)y'.:)w g(;.w&.:)’,.é&l@ojhu&k/;@bb Mbu.uf a7

Slaiwgy U (5 ol yw d8Lo V- A

L (@l 00,5 3685 o)l K0 Coow U Ll Caos SO maw 5l a5 (gd8lie o) (5l £95 90 2 5l S8l
igled cibllas 25 o 9 51 (o bl (251 plp )0 Saeglie ax o b slalges o sl

acgome IS rolesl V-V-call

Szl gl Gl (] 5o 9gzge Wl b daie Jol) Jlgas acgozme S5 (sl jime lalejl azmis b () 2l )0
Iy Gl plp 5o Cooglin solill azj0 g 0als plowl o lslivl jiulesl jo a5 Sl Ol b e Wl lgo jo d8lie
D55 G0 ol 03,5 oS

A e 31 0olainl Y-V -call

S b a5 s g d 5y ceslin a5 s S a4 L (Slatigy b (670l ) (53985 sladsg,
il Ll 0550 Ll 231l 50 Caeglie ax 0 5l aS I F (gaias 10 g 00gr o laslisl ioles) ams

55 g0 Byl (G398 (1321 V- il
slad a5 ol 5 bgyie sl jlre S o e il a5l SSlas oS psgn BB e g3sk5 slizl 092
Sl SYgame g alad oljl jgue pln 10 45 50k 4 09d p (g JB e wlas b 6398 52 SLbI Sl

Gog% gl -V -
6398 s3> Blibl Sgaly (glad 4SSl 5 by i il jloxe 0iiS oo jeue atb g0 5l iSTas a5 6345 (slyxl 092

L;‘S‘ 6-\-’\4.})0 ‘SLQW -Y-Y-¥-

alewg 4 Wb pl-cain b ol sladcgome «aS-aiw b &S sladcgomo djlgo o b JB310 j0 09250 slojy0
g cdadloes (i3l ply 50 palde 00,0 ool Wl v

i 23Y 15 0)lg0 50 ST (00 )0 p s Ll

Jone (S5 9ly SS9y oS -)

Al oals cdaslre F-Y-V-) Cand Y-l o gllas a0 lgo aliwg 4y 50 a5 Hlal> o laeas -Y

Slidod 55 pe FIY @i 5l passlss Jad )3 595 de lapgy il ol Lalss b @illae o5 lopg 5l J21s slacss ¥
05,5 15 5 s 1 990 S S aalin 15 o3l slone (5L 5 Al o Ll 5 b (e 5 ezl
Sl 0dds

3L LSS ,L ojle 9,0 s -

b i glaas -0

At oaits cdadls (gla Fo5iS ils 4y jlre a5 oo lass 5,0 a0 -F

el e ol jo  (F04i5 0929 a5 Hlapl -V



ry (5955 S B o et s Syt T ol 3 it Aol ) o

rai pae S gl GaBM‘SEJ)MQ&.LQ}‘WASP&Q VP iSTas oo b (JoaS slay,e -A
D &l oyl aliwg 4y (13l ol 0 &S Caeglae

o1 95050 e o — A
Joz5 Sl g aSsyeb 4 0gh cual ol Job pled 50 550 (59, b U3 freal jeb a4 sl (351 gan; 0 slaptac
S Cuaglie Els sla3l5 5 23] e Blie 5o g ki ol b oais Sl b Lol ezl glaglnl 5 OIS >

ST Girlos 5la sene —o

o ple B aisd (alel Joud BB slaslibiwl SLll gillae sl (351 2l 5o polie 500550 lapns
5,08 15 oLl 850 ablgi ge 2 sloo Jailiol (5iS 51 o a3 sloelKislel slowl 5 ol oo (glos luslic
UL 2079 s lastl -

ASTM E1966 »,lastenl -

Jsise (S5 plie ciblge g jime (3 S e &SI (Medlipe jotne las lailind pLo -

odkal Caws @y jlaie (g yeS g 48,5 Djgo Bk oo sa ileysS )0 Salesl b o)le g s 550 Slapien ol
Cooglin ghhls ouls iulesl B,k as was lis AU wwled axilis 09l oMel il bl o Cwglas ax o lgie 4
o Wle Bk ool plamil 4y (35 o Jgie plie (B0 Sjge 50 el (A3l 3 eS

S Bib sln haid Wb 558 s G VO Gl 5S )5 B> ilelize abol b () lalns sl sl
25 18 Galesl 950

G5 glard Hlgns (SN Jxo -7

Jowe 5o oals olowl JB slad 0wl il ply o coglie glilo il caS-ai acgemme L a5 a5 plal> o
Ot S il S 51 39l (gui;0 al 890 gllan b il gipe S dsgeme 9 (7)1 slaiS s (B
et jge 5l 6ol 4 0B g ond caal el pob 4 Wb (Pdlas Gz 2sd TGl pleitle Sl g Slib
sl gl slasls g

Lo 3L cdadlxo —A-Y-Y-)

o1 Rl e Caglie Lalgs jeim 45T (69)l5e jo el o3 Ol (o D)o poe Sone Bib gl 5l cdadlore
oolaiwl 850 Yo g loile Sladsd 35 50 FFF o Lol @ i lalgs (sl onis &3] pgus Corn 0 lagdisb (5l
igles Cigllas V=) Jaao Slal Il ab i3l sloo,S,S o oo sladcgomma cladlxe (gaina> 0 0,5 )13



(05l pul Jadis)2,53 0 puw S §0¥53 sloojluw Iy 9 (o>l dolis A

oWl il 50 gl sl cdidlns (gakoaz )0 -V-) Jouar

9 5% ol Pl uoglio Jola> 215 58 Conglilo (ol a0 e qoom0 £
) ) yoxe EY
(ceclu) il 0,85 (caslw) s
Y \
v ¥ Al 0 Caglie ax 0 b 23l e slajlgso
Vo Y Sl S5l e 151
AN \/0
Celo S alilaz o gl il alse
\ \ T~ Lghbolf);\f L;Lm)‘%.)
AL \ ol @ilge yles
ol saSTas slaylgso
- IYY \ " ol
RS 20
<Y 1D 095 D%
AN \ ol eaisSTas slajlays wlu
AN Y
A Y B sl
IVO \

olesy las ~a-Y-¥-)

g el idu ol Gl Gille 3,0 oS oganse Wb B gw BB bolsle Gl slalad o
Sadb py gleans b gudaie Wb &, slonisS dg0une

G2 055 Sgduus — Al
i (8l g w35 51 ael) Sl ol Fo5iS slandl gl Wil iy GrodiS Sgone (g LB glo isle 4o
2 0k Gz GroalsS dgus aiiS obml pl 5 slad b el g Vb Akl daciS glad (5850 ale 5 0l

gl uad g -G Y- LgLCb e PEI- S WU Y 6“%}’“

a2 oley cbolias —\- !
Yoo Jolgg o o6 jsb 4 Wl G, sboaiSsgans | Sogin sboaSlar 5 bjles Sl slolad o

2 Stud walls



re (§9Y3S S G o o s 53t T ol 33 o] ol ) o

W g 8 galasd o bLS,I Y-l
bl (Bl Glesy slalad 5 (g sbajlens Dl slolad fnr (I Gladoe o Wl iy 00 dg0us wllas

b 89 @3B Ol slalad 4sS e (B Jore 10 5 g i slaaz 15 L ol 2l (slacgeme Lawgs ol
Ded cual dilie bl g sl )

G g &S gy Sogis Y-l

0ALS Sgdue bl oul aiwled F-V-V-) Cond V-Gl oy O slin] gllas Soelym slad cladlrs a5 gl> o
el by S 5 i 135 53 Lakiiagds 5 Lo 50p0 dn JUIS dndly) 3 csloe o 150 sl sSopS 13 b 31 >
Dg cuas Bl sloos gl 3 g dleds joue ply 0 Ceglie (gl oo 0l

e S oEANST o (slas —F- i

OBl plp 0 Caglie ganaz o b s b ole GLSS G35 2 @97 S Sln xS &5 ol o
Gloosysld g alad joue ply )0 pglie wlae bl (297 (oS n) 9 IS ojle mr (1B sla w09l e ooliul
25 @bad e il il Cobes mye e Al flien N5:8S 5 5k (SLAd WgSoms aS 5,5k 4 d9d 3l
Lo 8 S 5 5l jslme Lol e bl wisSond 45 s obs 2 s s SelS ayl adls slooniiSTas

&> oS Sgumn Wlan — o

Ooebe ok ay Joee 10 a5 o)y iy b Sow iy gloais 5 SLIT & mlas Slors sloaiSs (25 loaiss
o e Joxe piy loass 5,5 )8 sl 990 Wilgi oo By, lRodisS Sgdue Glgie 4 will ol Cuas
S lens 1o (Coond puad V-l jo ;9500) (g0 il Yoo Jolgd jo 28] oailS dgdue ylgie 4y oolatul 1y
09 (als Woly Go > (51000 dguae (Shwgey Ll lrme (glge laSigin 5l oad aisL

\c‘slls‘g.: Sigw b syl —V-0
Looads aisle sbojlgs ;0 5, 0diS Sgams glas glgie 4 wily oo o)l iy b S iy sloay

3 Joists
* Double stud wall



(05l pul Jadis)2,53 0 puw S §0¥53 sloojluw Iy 9 (o>l dolis fre

oWl 50 Coglin s 31 by ylocslu Coluw g gl sbCusguxo Y-

S 39,55 dold g Bua —V-Y-)

Loy wsdoo aitle ol 5l &5 plaplesle b colue 5 eli)] JpuS @lp Wb e ol @)y
Syai g LSle g5 e wlal Glaudgaze 0g; IS 4 0gd e a8l bl 4 (fend 45 29250 Slapleisle
g Sl olawy (glay )| Cusgase o jo g do0 oo oSS A ojleds Jgax |y Jad pl elal cwl Gglae leisle
3 ol @liz! Cwglio a0 5 plae gg8 cde 4 (- gg Lsle jo el oul ools o pai glgil gl colus
gl 2 b pletsle o5 Coul e by o Ll pled Cule) &g )0 5 998 cad Jlosl sl Cusgaze (A3 2l
o )b aSlils sl oslaiuwl O jge 0 0 )lo 0gzg slul Cusgase a5 (69lg0 0 el ASle g (Alb Sl 050 Coluw g
@olasl el oas (Lo FFY o lads a0 5 o e Jad o o Lailgs aS ols (o8l 1) 5loee Cools lg5 oo S0
FSlas s by, Sl il SO gl 4 colie mSlas @ bgse i ool Coluwe lp A-Y Jgus o aS
Sl ool Y-Y-) 0y jo (0lads IS colus ggome0) Ly cols

el g colun L5 rooguaxo -Y-Y-)

owte !y e sliul o)lge > 4 g o)l (SKin o )0 09z ge o ral g LSl @ leiBle colus g gl
WS el A=Y Jgaz j0 sal SO slacungase l auls il sy aas

X add

$lil Cwglie JBlas caims lis @dly jo aS el ool o GleSle LSLe ge5 c ASY Joao ol s, o
e g pleitl slre gli)] 2STas a5 )0 (05 anxlye poo b a) el 5Tl o A 90 pless L
€5 ol g el ouis e gl gl cuogase (@) g9 Jlsle lp (Jle Glae 4 el oals ooly e
S gl iSlas Sl b csle eyl o b oaasligsl cpl jo oad ol lll cole, b ol oo 1) jlislo
Lol 0al oold o VO Jolaw (-Y) g4 JLisle 6l p Loz e

S al gl (e e cans g (@S 2 e Sl S Tas 50 g Olads jle Slasd iSTlas (sum slacas, o
a5l (o7 g3l b (T-p) Gl bl SsSme sl o 51 e claie 2 ol ol o ey ilisee
il 25 25 @A) Joaz Gl ol jlre slal iSTas g

Fo VO 1l gl iSTas

il ¥ o 5l (59, Sliib sl slass Sl

ey VIV 1S e Colis yiSTos

Sl oy e FEYO L ol ezl pl lp (Glids IS colus gome) Loy ) coluns S Tos



(£3Y35 S o o v i £y i il 43 o] Soli] — ) Jud

Y o) eg claybisle olp ¥ lexsle ¥ coluw 5 ) gl jle yolio —A-) Jouo

2 ol ls coluw g gl jlxo ao
el g9 con
Y ey Ves i

o ] o ]

800 | 1500 | o op el B}
900 | 1500 op op ol B

2 3 11 op i L
900 | 1500 | o op cols )

2 3 11 op ik ,
900 | 1500 | o op colos )
of | o o Oof olib 5 .
or|ooe O o e

2100 | 3500 | o P colis c

1350 | 2450 | e onp colos

2 4 11 op ik
L

1500 | 2300 | e o el
2-

2100 | 3500 O Op cobue
-9

925 | 1750 5100 Of IEE WA
2.5

1000 | 1400 | e op colos
3

925 | 1400 | o P ol
4_o

1200 | 2450 5600 Of coluw

4 4 11 op olid

Ky

1150 | 2000 |  op = ol
-f

1475 | 2225 | o e corloe




(c)l.w),,.c'u&z":)d)y'dﬂ g('.‘.w‘_;.:)/}.é‘_;lzojhu&b.?/jfbb Mbu.uf rr

2 olidle colun g W)l jlxo v
Sl £ g8 con
Yey Ve Sy
< o1} - &
4 4 1 o il
2-¢
1475 | 2225 | o o coloe
4 4 11 O alalb
Y-
1475 | 2225 | op o coloe
3 4 1 o il 1
1625 | 2400 | 4450 | op colas e
4 5 11 O olalb
2-5
2400 | 3625 7350 O cobu
2 4 5 O olalb )
9
800 | 1750 | 3300 op ol
15 20 50 Of M) o 5l 5l Glaislo glasfjlre >

B colis Covgazms sl sl ool (el a0 o > p (JBA] ) dib &S Colu Cudguze Ojge 4y Colue Cudgaow -
g dxzl o V-T-) Cad Sld gy 4 leszles
eaass Claal ol g Se 9 Hloisle Sladss 5,0 FIF 4 s 4 Galo bl 09,5 sl laisln golul slacosgame 8,50 j0 =Y

LSF wlise golaxi glyp ol plyp yo coglio —F-)

LS —1-F-)

a5 ol i on JoSs (slosha b 511, LSF (sloglazb ol gzl o5yl s¥55 o536 L (slags g
S LSF g4 5l la,lsle &ygo ol e j0 wgh cdadle wb a5 cpl 5l g 009 oS Coaglia glyls (231 plp jo
Sl oy & 231 o 5o Lol cpl clliblone e, winlys 5,5 o JSb yeaid )l ity 4o Sl ol
o b lges o Djgo cpl 4 Sl es Cenl (sl BB s b g0 crad 63V sz e 55, 2 &S (5
Goslie 4 (s, Sl 055 o0 Do Solers ik b Billae sl slalab (i (gilulazr @id 5 USS 50 Gl
slaaiss 5l b i slaculio (el slp bl wged soliinl Jgens (25 loaiss | plgoo (251 2l )3 o5
b e cosz izl Lilxe gloaiss Lol al8 a5l S5 4 oY 0,5 eslitul il il o polie
ws Sl Jzmly sl 5 005 519,55 2 6 Pl ) 358 Slse G )0 &5 Ll e0sdioe eoliinl S pendST S L
5 Sye Pl W e @l Ol gl eslitul byb a5t plp e (b o Shee oo (5
S el 58 |y el (551>

5 485 O )jgo alisee slo)piS j0 &S 5 o slapias Jold LSF Glapiu 55, » (il saaie slaiolejl
az o 85 el gy S el |, 251 e 0 a3 Ceaglie Wil Wyt ] ol oy 53 o gl
lixe 4 (ul &5 39y dalys 5lo (231 Rl )0 (gt Saglie & L e Gl )Ly i leiSle el



rr (§9Y3S S G o o s 53t T ol 33 o] ol ) o

wss 4y ai )l eolitul b Spased 5 sboass ) eolitnl slias 4 bowe) oibibls yii Slawges 5l oolizul
ool 6l Jle Glgie a4y ail oo ol YLail 5 2! 5l oolatnl g 12 ek X0 pie £5050 ol (5
Sl SYLa3] o alols (0,5 oS g 068 SYlasl & Lo SYL slacglie

Slp elealy flee 4 (o slo,giS [0 ouls plol i3l Bl jo Caglie laygesl 5l (golaws bl « fad (pl jo
"4...,:’9"5 L\ ‘).EJ 3,90 uLﬁP dl.Jaa‘ )| uLu.o.lo | Oy90 4B 4O aS Cowl s ] 00 ob)j‘ u.w‘ ).3‘).3 o r:jl.u.c ‘5.'>‘).Jo
i 5 el sz b Gl paaty ¢ (el Dose (o oren ol Ll seelSiiws ¢ 2k ouge 4 >
Ded 0 dmog S5 000 DL (595 p (]l )0 Cueglie (Bly (iulesl el

L SF oo 30 il pil g 50 pglin 25 slaaiss gl 2! glp og0se sWanogi —Y-F-)

30 ebasy ) 0 .l Jsens slaaiss Szl b Sglase (g5lake 23l ply o polas s"f slass gl >l ogod
O basy awy JBlas 4 ey o olawd U oogd oolatwl wyws B Job Slas L oleaiss 510 09l co grw
Wgd oo oy slojle yole plo b b jloly 4y cavlio OVl b i g oS gloass 4y bogy e (goYed A6L:a)31)
JFolgd b g 0l &jg0 a lajloly sl (S50 0 35 50) yo gBlo 70 S0uSe by e stle gy Lol 5l VL] alols
Al G SG 4 (Koo Ll 5L Byb AT 555k 4 (gl co cual [0S0 5l e il £

yae L Gde as ol o Jls lae 4 0S8 s 1) J3aS 550 sl doaiss olul 4y ax g5 b b #lb
Sgr alg> 5La S 50 SO bl i e A sl e o 0 ol olol b sl jeloe (lojles

wl.uo 6‘9.1‘ )‘ oolazul ‘J"" ).a‘); B ‘DjLQ.o ‘575 Lgl.bm W 6‘)4 4.1.@.’> )‘ 9 LSF w...w...m 39 o Ao s_i.:
@ pglae Joud LB glail plo L) 030108 go5 51 Wb g a0 lasbv] sla IS 5 olul sl)ls oy cunl Slalad
Al (So,95

g oo A o 13l pl 50 palie OLS > 5l golaws a4 dnlsl jo

e Sy (ogad 4y Bile L) les 31 Bozme slad Ol 5 Dso Uil oS gl Bl 5l (65l 5o
5 SO B R e 50 et Cooglie (BB S 5 g e el 50 (Gane slaale S92y 0T oo
a> 50 g Sl Ly iy Ol Cdel jo g laly ol plax 31008 o oo )b srpinsw lp pgar 4 £4090
aile g yendy 51> slagsle il asils Hlas o1y ol wsg o8 )l a4y cond L 2l 8925l b ccl ad B v
O SaS J o0 Ll oS solaiwl pacew ;0 caslio sladlre Olaged b les oo ax ST o plis] Ly za!
y&.o‘ A....SM Go9> G ‘) QJ‘“"‘ )J‘).l 5 W)L'j) S uiM aS L)‘ W ‘oo)_i.s u,u.:‘ ).:‘).: B A_AABLQ.A Ogud
doog Joixl Dlblre ¢ a5l ply jo oyl chaes (k) @ axg L LSF g o @le g5 ol 51 ool

°9**’gs""

> Runners



(c)l.w),,.c'u&z":)d)y'.:)w g(;.w&.:)’,.é&l@ojhu&k/;@bb Mbu.uf ¢

P bl s 3l eolaw!l b ST plp 50 Ceoglio (guduas )0 61410 digad 1l Wi —V-F-)
9 5l gzl

LSF lgs0 —)-F—F-)

ST il 55 Cenglio cuclus 90 b LSF lgrs digns S5 — il

VIO Calbid b S oy g ok s (g VI0) (6 yim sl AR (sl loly 51 oolizsl b (g0¥gh ol piue
@ (gl V) o bl VA Cwles L (X g43) (231 ol 50 polie (25 456 050 0 00l 1,8 ol 950 e il
S @Rl VIYO) yio oo YV Job b slazn 5l colwl b wly =5 slodiss 0gd oo cuad s0¥g8 QB & 5B O )50
iy s (e 5 o 19) s ia sl T 8]l 5 s a sl T ol i L S-12 LS

oW1l 30 Cenglio ceelw dus UL SF s aigei S -

£33 Ll ply j0 polie (25 A Y SO 0gd g0 03ld J1E ol g50 S iy g9 00l el (0¥ 98 OB i
Foisheo YV Jsb b sloze 5l 05 o i (g0¥s8 Gl 4 o318 & j00 4y (il /YD) ye ole VA Cuoles L (X
Wle B,k sloaiss 0ed co soliiwl cuai sl CB Jsb jo e il £ Jolgd LS-12 L S g4 51 (a2l VYD)
polie 55 5l g, 25 Glodsd erw ol alils WS pa b B,k g0 ;0 a0 Jowe a5 Wigd co cual (5578 4
3eo¥ed CB W ag; oz cual gl igd oo cval 0¥ OB dgee ol b 83l Dyge 4 il Bl o
S50 4 g, S slagy 555 se o3l 5 a o Tr Lol 5 (ol YY) fiasleo O Jobo L sligss
L) 455 @ (g9, 585 il 4l 65 sloaiss slog jsmme b el VIO alols Sy oS Wish s
VIO alols b spome 59) Loy 0ol igdise o5ome (gl VO) yioishe YA Jsb L G g5 slag 5l ool
LByl 9o 50 bajy0 oo a5 Wgd oo nad (5578 0 Ao By g Sladiss Wgd oo eal (Bl 550 5l e Sl
Al alls B! o ile £ oo

ol ool &)1 A=Y Jgam o il plp o polae ol Sl 5l S0 diges i

Jol Logy) cogr 2,5 (903l sl )55 50 eads &l ledbl om0 conls &l)l LSy a5 0gd axgi 15 glol
& saclealss )0 zgyie pllas g olge 4y azgi b aiload jain o)l jo a5 (dlas g olge (rizen o
s Gl (s llas CoaS L o) colS Logi) a5 ol 009y ()15

LSF ybyus 9 505 sloylg20 sy 51 321 50 polie (2l yol Ol 3o diges Wiz —4-Y Jgux

x YO x £F sla,loly e o)l e g0
FraSpdalbl pp -0
pp VO
S S ) VIV ol b oy oo 459
Gyb ya s e V0L
Jlas culses b 4y, (5 aiss
B,k 2 45 e YO/
el Vil ply jo Ceoglie




fo

($3Y55 S MG Mo s s (£t i pils 43 (iog] AN —)

liy

slojloly cpyl e leas
Y\ il JbL3508162-18
s P ).SL).> J@‘}S
VP Blas Cwlxs b (8 ass
‘Iﬁﬁ
el sS; u,wl )J.‘),} B wsL‘u

slo)bly liyee Jlsas

AY ol ly) 362S125-18
J 85 a5 00 ¥Y L e
cpp Too Jold b Cpp A JBlo

VE Blas s b (8 ass
Y G g 09 ST o plial L pp

U

e b glass Gle o0 VO

)y ey b S oy o>

elw ESJ u,.u‘ )J.‘)..i B wsLM

< YY x A o loly el el g
FraSpadabl pp -/
cpp P
by jo Soss piy pp VP
e VAN F ans Y
Sk e

R e RO i Tk e il R el M R ra ke )

x YO x AY o lolg c o)L less
cop Frr alolily ap o/
LX g5 (5 a0 a¥ S

Wik e 5 e VO Culis
Ceb G r sl ply 50 Cueglio




(05l il SaZt1)3 357 3 pus S (0Y53 sloojlus 51y 5 o>l dolisy T

1

x YO x AV sla,lolg e, jlgso
Seo (MM) kol b oo -/
LX g5 (25 456 aY g
Wb o s e VO Culis
Sl g0 1 il ol j0 Cuaglie
Suaglie (sl (65185,1 Cosgazs)
(o 75+ Sl el 50

7 T AN a0 Ry ThOm )

Z Ao hretnd e 1 o T
L g e =] 1 VPR T e M (el DR P B = 55 T e W

FAxAY Gl lolg ¢ bgs b jleno
epp f' « alols L: e ’//\ X
a,loly cays, g0 WS alols Jslus
ks Y
LX g9 (25 455 4Y g9
‘;é).]o PLISRRN VYV Cwlses

¢ P Yo xAQ LSL”)bIS ‘).3)1.3 )|5g.o
PR 2P S )
1O/ o8 ass Y o LS b
S sy Y s Sk pe
VIV 455 s, 4Y g pp VO
P

P T T
O T P A

REEE

PP Yo x /\"\ GL‘b)“)‘j 4,0[.3 )‘5.3..)
e S Jolsi b
VIV o5 ass aY L
iy Gl byl po 50 i oo
L5‘)1.:.'2.">| RN
celw Y u,v.vl ﬁ‘ﬁ 5o A:A.QSLS.A

slyloly o A3 2L les
cop Be Lol L350S125-33
22 50 e due VYIV (o8 ais
by 0 (Sone oy Bile S5k




rv (§9Y3S S G o o s 53t T ol 33 o] ol ) o

T L A e A
el jo a8 glss ol b el gl ool slo,lgos LB, b sl 251 plp 0 LSF g Gabiw g S L8,
slaizs s @i o 88l 25 gleais |y el Jules 5 S OYlall Glasuin ¢ ol SlSe
Vo) Jsaz 5o LSF S s sl 231l 5o pslie gl Sl diged vz aiies (i) (2 pme 50 e

o] 00l 00)9‘

Jol5 Logyl 00gr (2,5 a3l sl yliE 5o ouls &)l Sledbl x> jo oals &3yl Gl aS 0ed azgi g glol
S8 sasloalss 1o g e pdlas g olge 4y axgi b aSloads astin o)l o a5 odlas g olge yiores (s
s Gy 31 s oS b byl CosS Lagy) 45 sl 039y o )

51 il 55 palio L SF Gl 9 i pitanns Aiges wizr —Vo—1 Jgar
iomb 4 YL 5l ey

Obes A58 (g3, pp YA Cwls b ayg, o0

cop \F
T AT TR T T s VIVY Cwlses 9 PP AN 6L"€H :Lgby5é Al

b eyl oy cpp T8 Jolsd L

SUUU UL RO
A e s e e Ve Culdes il piy B2le

Syb 0 X g pp VWYY (25 s aY g

(R

celo Sl ol o Caglie

ol 4 YU 5 ey

«aS 5oYed slaaz 5 waS (YL aiss Y S
ol b elowi )| slo Judg 5 claws ;o il a4
e85 a5 aY g3 epp ToF S04 S5
wop WWIY Culbeo L G, X

FEE iR A

® Resilient Channel



(05l il SaZt1)3 357 3 pus S (0Y53 sloojlus 51y 5 o>l dolisy T

SIS S b S Gl 9 S U ppmasn 25T 2l 2 58 Caoglibo yladio —11-) Jgu

Ceoglio s gy 5 435G &l G YU axss 0 ygi O yus OY 9 A i
)

) alols 5 s | 20
21y Cwoles Cwoles Cwols - o - 3
Xy (o) 125 (o) 125 (o) 125 > 5 F @9

(aids) (p-p) Cep) | (e
AJY 5¢
oY a5 PUes
V¥ - V0/4 f.5 Yoy | WYY
\YIY st PRVES
X &5
AJY 9o
aY LSS PLe
s | OO I RN f5 | Yy |y |y
WY | S aid Yaus
X s
dgy 5.)
oY EVE A
£q i - | " en sve | over [y |y
\YIY =S ERI PRVES
X s

A



vV Jas

2ol I
< ‘
6“ |y 0 ,Sdoc w0 3 g0V gd S
<)



> Jls;

v

& omoorepeyman.ir



o ol 8o b I 53Y38 S (s Ll b Sl - T fuad

olds -)-Y

ke Dlyke o ead (i lllanl eled 4 aF se 8 ang gl Sy Slisle g slepian
sl ole> o slas lailbinl § yleislu

@ bolasle wonw ol jo il ool pdas (655 Bran gilwaige Baa b lasle Jo Ol),80 VY s
ol ol Y LY 05,5 slayleislo gl Eomm ol jo oalicry o Ol a0 Cole ) Wl o S 09,5 L
sl ol oSl 0 by s bl atils Jod B gl o Slae wlgh oo a5 Col olodpionsn 8505 40 LSF
gb a3 )5l s ol (slp (omlie

Jelod g 4525 b g w0sdi oo (Syme (215 Ay b jlax Sl o B Ele ogas o zihe kulss (i ol jo
FSlas i il 4 olaws Gl dandg Sgs b Sl walite Ll i o Sis gl las calize glil o Slas

2gdee Sl il G Gl

i 5 1) -Y
il oy zps @ Jad cpl po a4 Sldhasl Gy yes

0l b S5 pobie slajyo b atwgy Byb 5l Sk 5l (B0 Sl 9g)9 51 (6 5 sl sguiu!

7 SRS E6 5 o ools e 5L w5551 8225 5o (A lajlaz g ()1 By (S5 CobB gl skl
o 3 ool Uy ozl 5o oyl lait Lo o J S glalisd glopms § o) 5b 5 Lod slaplugs
(oboztle Lo &l jie ) Casgey 45 5, Ssd oo (goizog,S ylaiiles duie _oxlaw

3B @arS S a9 (alids)y el g tes sl o plettle &gy 5o ol 5l LB gl den gl
Lo 5590 9 ooy dayd aiile 1ais )5 oo Sl Ige (Agn § 419 (g 5l Jol>

GielS Ll o (Sl gl o 2yl Ay J)lm Bile (Swsnl cle 4 S leislo 5l bl gyl b
Bgee Oyl JE e (xdge Gl el 5 Wb oo

5 a8 dgdl asile 5 505,55 molans gl dacsS daciin ol 5l el laiSlo Ggal g mola plad 12 )5 diusgy
s bl )l s pleisle J3bs oads Ju8 glad b Koo Bk 5l g oais Jyus glad b g)ls glad b )b o

B 525 5 Cewl (Sae (IS &gy [ s (o Lot b (a5 gy L Ll s lge plos o (21> dtwsy
29me 93 () azg )0 S Sl (gpolie bold (riizmes leiSle ()5 dlugy ol 55 eadi S slalas
Ay g S

Aadiyg Gl bzl gles wpads Ol pess 51 LA 0lisS Shey o3l SO j0 Lo wualls i 1 Fyl e alS

€55 95 = 35,5 Sl 200 5l 5855 ) (S0 198 see upS &S (il (B aer b Blih) 35,590 510
sl Ao 5 13155 38,55 )5 gl 5 Walas o,y ol 5 ol Sl 5 Gl

(B b I ok 51 (S sy 2 bl B e (O 4 STl S B b e g e (o) IS
DS Oyge ol (B L B b TS L e (Ges) B 0 ilg 0

o S 423 7 5l e Bl L b el (go50e o5 Lozl )05 00 e (ABI0 b (2 )15 dwg 5l (25w sl
JOWPLER SICRU P



(ajlw):‘.éuﬁ;':‘t).})}f.}ﬁ M‘jd)’}édléajudb?/jfbb 4.0[1‘)...1/— £r

hlo L wylo alols jgloe slalaisln L Bl x> jlas ailb g0 iSlas Sleslo (gl yleS S olaisle
«Jows pleislor Oole jladl 4 > jo one ol o .l b muye o V0 5l 530S Coluw b (S i Jad
Sl €elas oS e plaislr jolais gl S5

Oleisls iS5 €l oS Jitue plaislod iy yad (B o a5 Slaislo jo o (pl 50 o jud (loisLus
ol JUal gaamme L el ply ool 51 sidu b (laizle 75 &l JBl oo po iz b @)yl Jlisl e o
390 d>lg . ail (e dS am 0 SO ol z,5 g S Gles WS 4T a0 j0 w0l S slalad sle o
dslie g 1o )l ! co o bcopo cnl (60,5, og, 5o sl [WIK] @)l> sl co po (sl oslazal
D9 s

Dol a0 SO plp 7y g JBs Gles WS A S50 10 paie ol Job o SO leads Jatse Syl oles
Slas L aul ol plasln o)l dng 5l cise (oo Ol Bl (o po 1(U) (xdaws )l 5o JUSH o ps
A0 S5 plp g, g JBs o BB A S50 0 iy S Coluw b ol 5l odaw 5loads Jaie 51>
s [WIMPK] &) JUisil gy sl ooliiasl 550 0Ty bl op3slS

Cmen Gl 5o aS (il ([0 AT )5 Jlas (&S waiw lays wile) laisle > ding cdins LSS sla o
ol il s b plaizle sl o)l Jll o o iSlas x> o Ol > il oy i(H) a2 po @yl JUS! o o
e [WIK]

cdl 0 e S Culs 4 Rer (6 pais c.!fo).uox_i.a)‘ MB&JQJ@JP)‘M(X) Oyl Colod cu o
Colad oo azly ol (pslS ax 50 G ply paie 8k mhas g0 Glo BB AT Sy j0 0,35 o by
el [WIMK] o)l,>

RN J&lf};.o”b@ﬁo&;m@&mj LS JL&QIJ@Sﬁwl{CJ@:(Q)IP&h)&‘&
A5k asls sanlas ‘(_g).g)l.g asle o (_g)ilo Lng).g)lS ‘C.';)‘):- JLQ...:‘ u,..&lf 2 oﬁ)l.c ‘AJ|956A C.’;)\):> d.:Lc ‘6o)|9A
Cgme Oyl Ble Wilgh oo 3w g w0hg Loyl ol G 09, 0 Y5 4 Ol Bale Jolre € Bole» anlS (o ol jo
D9l

Gobuo b S Ol > Colon oo lils oS S oo d)Ua‘ Go.aLc £y uLo.,_>L..; 4o eolaiwl LB ol > d.ch
sl 10 MPKIW. I iy b gslas 05, Canglin g /- #0 WIMLK

Lg,l.o..:-t.q 6‘}?‘ o C")‘)’ Jl.a...a‘ u|)...e QQ; RPRC LS‘)-.’ ‘5’:’)1)9- LgL:b‘_'é.g.Lc )| oolawl H(gulo 5) ) b @l
b Bl 1y 5 byl 9o b (J)l> 68 @le piaces
sl i Ls‘oé.;fa st A )’\ 63')‘? d.sl.c O‘JA.Q O ‘_,’.?)L& :Lw.»y JS ‘_,’.'J)‘P CMBLS.Q—



2 ol 8o b I 53Y38 S (s Ll b Sl - T fuad

Bl iy loadjaine v 5l (Srae Gl Gl Colas oo -
L olhyde joealoly (5o Cuslie Glgies (o2, &gy 0 L5 9,90 llae cunlee Sl L o)lge (S0 50
355 el )l @le jleslaul
21 o 3 0> Bale 4Y G (09 B8IL &S SliSle Szl Sl s B Ele i 5 Sl s sl
DS o0 Oy
DL S 0 Ol Ble Y S5 29 B L &5 Slexsle izl )l B &l il Gl i sl
DS o0 Oy
Laolivl o 0 alaiie Ojgody Sl Gile Olalad Coai ( Jog) Gl O)g0a F)le 58 @l
Lgy slo)lges slael 5 & jslome )0 (S (59, A5 ;0 dgumme (52 b (1> G Gile i deolm ol Gl
RVCET I
el b 5 slojle 3l ool 00 B yan Jatslo glas ol 15 85 Sl IS o ke STl 6Bl
Aasbarsly ol 5yl Cuglie (&S wadw lg0) > ) diwgy Cwlho placl jisu o
5 (el o, Sles cle oS ol f 5 sy gl Sl pleisle B gLad Sl e i ea S gL
g o0 Oy LpyS oS sboo 5l bl b YLl sl U polae
9 Slam) Ces Ll 5 s 5 o 55 (L8 i3 o8 bl (oL 51 ol iy o L
(Wl il oo g inlo S (laailly 03l 45 LSS L 5 Loy Vs daaly ol cylaisles 90 (s odboilsn gllai
2 o 6L by ot J S (gL oS by ol 53 5 o S la UYL 3 o bl lassle pae s
Dgd oo wgwe HleiSle > dlug 5l Lide S Ll uled
gl se a5 L o Saiil Ologys e )0 e lachin g bales cladlre gl a5 gl gacl 4
P ol Gk s ol Sl @le oS Bk o gl U1 )0 (Gl 90 5l SRS slx ln &5 Gl el 4
S 43,5
el sl il sl  slezslo gl laz &yl JUE] gy (g peSojlil olfis oudd cliblro p,F diizo
L ol a0 w5l IS Jlas Gl Cwglie .o 51 colae oo 4 Y Culbo Cond i F )l Cwglin
Cwlaay¥ 1SS o slacwglis faome
Cooglin el )l Jlas jlaiwg JS L aing jlaY s b SO og @ile ol ouS axin Sl Cuoglie
sl [MPKIW] o asly g 055 o illed R L 5>
00l ey 92 Rsed Sl &5 pla e 5l d plalime 5 d3lie Sl pleiSl o I9e g5 b 0 9 0lem cuit

0l bais S5 pobie sla,o baiug &b jldse @95 59959 5 (6T ol sulse

! Guarded Hot Box



(ajlw):‘.éuﬁ;':‘t).})}f.}ﬁ M‘jd)’}édléajudb?/jfbb 4.0[1‘)...1/— $24

olisle byl 8 Sloe ol yUawsl -Y-)-Y

Syas Qi pgas )d 0ol Sl a8 wdl gl 4 b pledle sases [Sis slizl ()l 0 Sles
58 039l p Ol O pe e 5 St ()l plel lilpd g pleisle jo 655

650 ol o3Y a5 Cenl oud iy ye pleitl e S ie VA G o ulsd w53 Bpan e Losas o
D9l Zuley Lzl s b

ool o Sl yie 1 Eano 13 0 (rass Laslgud —)-Y-1-Y
Oleitle () dwg & b o Luled (6551 Bras ;0 (29248 ,0) leiSle (o 05500 VA Cone pgo Juad o
b Ghey 99 )l JUEl co e e (i b Syl Caeglie JBlax (e et (6l Sl 0 5k
13,15 3¢

(Al og,) 62,55 G, -

(& 0290 SRy 09 -
Jelse cnl o)ls (S (ol oing Jolse a2 (5551 Srae )3 g52a8,0 Sl ) Gleidle 0,5 Canl medgi @ oY
Hlagle

R

Ol b gl oo a¥le olojum 2l S 6550 5l (L8l gunaiss -

olelo wibe lo gy o -

Oleilo Ll e 0l g9 -
Sotasn 55 Lkl Jo 0l g9 5 L ) e (oldlsr unaisSieo )5 4 gy sloog S (e 0950
o Dl i O g 50 5§55 Bran 0 g9xad o il GleiBle 09,8 el Cewload adeie VA o

Blos Gyl B &L Ol (et b9, 9 gl lu 09,5-Y-Y-1-Y

$3Al Bpae 5l pleitle 098 (leitle (o Dl)yhe 1] Cone )3 oadpuad ol ohg Jelse 4 4y L
Uy 9 OleiSle 0 S a4 (215 alug slajlazr o 5l 9y5e Bl Sl B @l Gl Debge pative
Byl (Kwg oals ad 3 i o ol

Dgd g0 aseine Az glacdls o gile Blos e g 2l sl g, e ol lacglar sl o

(Al 9,) @3 5,0 o) —Al
Slaisle 2B dtogy sl oz 5l &l JE! S e ol slise g conl solitl LB > solad o s, o
2Ol JUsl oo b (Gl Sawglie (ppad )0 usgaze (g, ol Gille (b s o e o ol
009 b Ko Ojle @ ol ond e Ol lasl 56lex e o degasme Wb g e e 5l S
305 Joleiel Cal ooy 0505 Sl o 00 Caaglie Linli3) b lgiice |, oz 5l (oddu )l Canglie



£ ol 8o b I 53Y38 S (s Ll b Sl - T fuad

slrai e iolidl ol ;o 9wl LiliBl eolainl 550 Bile e oled jo a5 0ad o el J)l > slacieglin
Aok ansls Jlisa Iy 5ol @ B @l

(@ 0?9y GRe™ 9y -
@y re Voo 5l S slons by getome b 0jiie D90 @b A B G slapleidla 9550 50 (b9, 0]
el 00lias] L g5 Gy y oz ddpo i 5 Y 09, (slaplaisle g
Olee B 51 gl 095 wlulp ()15 &gy sloloa Jod LB (S clasin Jlas obg; ol )9
1wl 2Vl 5Y g 098 oo dl)f 225 (B ool dsgeme 53 )0 55l Bran 0 p9rad e
Lilys Gl slapleasle @lp a5 5n sleoymy 5l rSope b (b sbadool, asgome (V-0 (2 sla>dl,
Lol ol a8 57515 0 165 Bpae )0 (p9radie IV LY ) glaog S 0 &Bly 5 (e s, 5l ool
Ll sl slaplassbo gl a5 ool lao,nsy 5l (6 S0y b o3 sladaoly asgorme (V-0 (3 sla >l
el ol a8 5 L5 55 65l Bras )3 (p9zadpe LIV LY slaog S 50 &ls 5 SRS by, il eolial
O S el 5l Gl Slagine bl 4wl pleisle (358 glajler V-0 (28 sl acgerme Gillas
F9 ol e 3 ool so oyl eolaiul V-0 S8 sla ooy dcgere bl a5 Jl> o il b las
sl asle V-0 28 sla ol ) degeme 4y Gl (5t Il Cwglie b laisle sle ey
] 0 s il sla iz 5> lasie 5,50 10 5 Slelll i sla el degaze I S b 4
il 3 soti S G2 b )l sl L s Colome Ul 53,3 o fons 5 Canglie o -
(OS2 (Glo (A1 (2 )12) (Sl B Gile 8920
S50 ol 5 0t 555 (5L 5 LB L ol e o 33,5 ol 3 Canglie Bl -
obitle slojlps 5 6k )l s W&l
robeitle )35 )98 ol (A (ganes, -
5 o ], S gL Uy z )5 slas L G & pglome o 50 00 s jslome S 5,1, Canglie J3las -
oleiSbo slojleys g lgn jslxe ST )1, (5, GBale By ol
&le Sl Cnglie Jlas g (Gl L s puliw) S 55, &5 G)L> s8&le s BB o, -
ookl 0y50 (4l >
1B 4z g LS 9)90 (Sl Bile lime G )3 205 e Jule 90 ST ar b i) cnl 5o
S )95 595 31 pmlion (6 150 e 1 - oS
5 2bo)S e 5ls Gl VA G ¥ Cngn Billas (s e hg, 5l ool Lyl 6l yls ULNQL., &S Syge yo
Iy &2 sl J=oly jo casddl)l gl > slacmglio J8las lgh co il ondjo (65,50 5l ol (6 S0 g0 4,08
Sl ials /A0 oo b

b baslw 51 6 S0 e F1-pgo
9 d..wla CS’LQJ'MJ UJLC- )LulA V4 Wv wﬁ») d.aUa.A ng).)}?u L)"’ﬁ) )‘ OQLO.M»‘ Ja;‘).w 6‘)‘0 uLo.&Lu as LS’)V )d

U‘y(SA u.\.».wl.a adls ‘) V4 MM )Q OMUM LgLQul)dng ).u uLo.oLw t5>)L> :\wy )Af)s.s GLQ)‘J} GALAJ

Sls 2als 18 oo b1y 8 cla ol o sasasl)l 5L bacuslio JBlas



(ajlw)r.é‘)ii;';j).})}i.}ru Mdd)’}jdléojbud/).?/jfbb Mb‘).u/— £

b o8 5% 0309 Jolge o liliast Laylpdh 30 goges gid (slaJomoly ~F-Y-)-Y

Bog 6lalaz 50,8 [MAKIW] sy R 5> slocuoglin JBlas e juilind Lylps o b Jsel, cpl 4o
S by, (soled g s plan bz b Sy (B o Jool) ul Sl S8 @ oY Ll oad wilf pleisle (2 )5
B3 s iy |y ]

(Fropy -0 grem (& sbdeooly acgommo -l

slejles cwnloads a8 5 Jlai o Jlas S e ezl e Ol ke 0059 Gone 0 oo &Il gl > o) o
e (St il Bl b gleylns giz Sl Sl sy gl sla Sy 4 azg b LOF crs

Ngld g0

TG slad jolxo ylgso

oS il @le | She Jule @le | B Sl Gle | 2B Gl &l

}////// v T a7

T

=

G

i) S gLad Halmo i

PR
FRRRR)




& ol 8o b I 53Y38 S (s Ll b Sl - T fuad

[mzK/\N] o> R Hleo oyl cawglio JSlus

Y 09,5 Y 09,5 Y og,S
VA \/ B 2l olad sl lsso
S elad jalore auo
Y A V- Jss s 9= Ll
03D

M2 KIW] s b oy 551y cenglita Jolos

ol Sl e ekl S i | o 038 5 358 csla i e 5 esliil b ezl gl o e s
Sl G Ele 5 (S ol 3929 Djgo )0 oo 43S S 3 (Ko b (A Jlens (Sl Bile 5 (JB
Debge 28 Bl lns Sl Gl s )l Sl i b sl S Gile )15

THB sLad jolmo i by ol

=

P Gl b by (LB Sl @ile i b el (2, Gl Gile

i Bheball | b ebakl | LBhbebalkl | =g b@ket
3| meofeat s silo b 2 oRad s o b

E

9 7
L 7 V7
30 /)

7 7

sl 00 @) 15 58 G b pl 5, Gale Bl Caagliie (S (glaciios 0,18 LS Sl ol

[m2K/\N] o> R el &l cwglin Blos

Y 0g,5 Y 09,5 Y og,S
\/¥ \lid Y b slad jelre aaw b 6l
<Y <IN \/- oais J S slad jgle caiw ) ol

IM2K/W] 1ga jgle GS (5 )l > canglio JSlas

s gs 5l s Sl s B @l s Bl e ) le il Sew gl leiSle S AT S50 )0
sl ol & Gl bl @b )l e & Bl sl Gl o gl e w8 S I s (Sea
Dyl )5 Ao (Sea b L g5l s S s BBl



(ajlw)r.é‘)ii;ij).})}i.}ru Mdd)’}édléojbud/).?/jfbb Mbu.u/— A

T slad Holxo G5

as A5l )l @le &S (2 Gl Gl

Bhebakl | &b ebakl | bbbkl | 2@kt

9

3

§ Jgo Nen e S b Jgo Sed e S b
9 . .

‘1 7 % g/ 3
."J -

¢ | ' s R LR

[mZKAN] o> 4 R u'z.f‘s'i)'): C«oglﬁ.o JSl»

Viog)S Voos,S V oy S

VY VO Y/ o slad jglre oS
-I$ -1y -a oais ;S slad jole S

sl lolg 0szg 5 3L gLl Cwglie Jals a0 Yo 58 L Ll 0,00 Gyl Bl Blos slcwls ;5
iCawloads aSl) 6318

[M2.K/W] &yl conslio | (pomiibo) 5yl @sle Coolis
XA s
VY ¥
VA 5
Rax A
\.VA V.
YaY VY
YA Ve
YAY Yo

WIS a)lls (e ahalie O g0t Bile a5 (Ji50 50 «Sne (b (e, 4o wsdee aidle a5 4sSlen
BB i b b Ble s 2alS sl o siales ol e e i Bl slaculbis 1oy

g e Lo loly (g9 42 )0 9 0Ky D jg0 4 Bile Sl g

Nod )b 95 sladiss 8 Clasuin g ()l Bile Culbus by y cwlbus o S olel dles I alise Jolge 4 ()l Cuglio ials o5 ¥
il es VB (S0 4 prend BB g ol (6090 o 2 jlae Hlude )l (St



£19

ol 8o b I 53Y38 S (s Ll b Sl - T fuad

(eobw 8,200 L) V-0 0925 (8 sladool) acgorme —0
Bl b sy 55> LSF o (52 lgs0 a8 (el ol aid F lai o g cdl e el &l gla e ol o

g oo Dgme (Sod ()l >

T8 slad Holxo Hlgo

OS2 (sl @le

Sho Gl Gl | LBl Gl @l | 2 Gl Gle

.

ol yiiS slad jglxo Hlg0

.

-
I

NER 2 T
i
N

N

_"///.//

ol 7yl ay jlass Il Cwglie PBlas polie il ol o

{M2K/W] e 3 R lgso &l Caoglio JBlas

YogyS | Yog)s )jf: ::j;fiw “::é
5| e r-ve
T
VA Y/A oS g
Y i\ S IS S e o

IM2KIW ]Gt b pb &5l Coglio JSlus

Al ol Gale il S idigy b oald oolop,8 0 s g0V 98 sl 89 5l eolaiul b leislu gl a5 S g0 0
Sl G Ele 5 (o ol 3925 Do )0 oo 43S a5 3 (S b (A Jles (Sl Bile 5 (JB
Debge 28 Bl lns Sl Gl s )l Sl ie b pl Sl Gile gl



(05l Jodis)2,53 0 puw S §0¥53 sloojlws Iyl g (o>l doli s 0+

)5 sl pgloma s b oly

< i b ol Sl (Fyle ile i b pb (o2, FHle Gle
e
d | Sl llel | w2 @bl | Ll sball | o2 o Sakl
& Sz oFed by o Sl b g Ren by o Sl b
q N - ~
) 7
9 TN T
3 . . .
] T
&)
7 /

el 00 @] 13,8 s b pl 5L Gale Bl Caegliie (S (glaciiins 0,18 S Sl gl

TMZKIW] oo R ol il ceoglie Sl

Yog)S | Yog)S | Vogys
Vg Vg Y/ 2ol slad palome ais b ol
LS glas jgloe casw b ol
OV A \/- Jrs glad e 2 PR
W

IMZK/W] 1g2 yolre GiS 55> Conglio JSlo>

S sl e Sl g B Ele o J3b IS gl B Ele il S g9 5l leiSle S &S 90 50
s S Gl wlal @b ) e & Gl @Bl Al o ol e a8 Sl 0 (Sea
gl a3)5 Gl jo (Sea b (L gl s S s B &l



o) ol 8o b I 53Y38 S (s Ll b Sl - T fuad

T slad jolxe s’

G 51 byl @le &S (2, Gl Gl

Bhelball | &b ebakl | Wbkl
Jge e b Mg Sl b Hge e b

B @kl
slgs Sl b

g h'/ .Ai

ol ] S slad jglmo S

[mZKAN] o> 4 R iy ‘5?)')9 C«o,l.ﬁ.o Jél»

Y 09,5 Y 09,5 Y og,S
VY VO

B slad jglxe UiS
oauls a8 glad jglxe oS

4 - 1Y

L SF Sloss b g oudrs JuSid 51321 &5l (o8 wlasuico -¥-)-Y
sl By Slasin jogas ;o s el oS IV WU P G;L&;.&L.; RCUWIG ¥} c_é;)‘)’ o Slos (yurs
Al 4Bl 392 g i odipd LSS
Oty G 15T 10 a5 4eS e 2,15 slalgs caims LSiS sl (goVed S sl slapinw o
9dise JSid ol 52 ez b aw jlecesd oad lgie
W10 le2s (bl ;0 0aiS (pnd (S8E AT (B8 g (G3g0s 00 3,53 S Slafdg -
WWgd oo nad s Byl 9o ibe laie 4 aS w@lin b g ooz 3l v Sloww (25 slaaiss -
SpS e IR Ol i b (28 455 93 o y0 S Jletxl )l Bile -
g oo a)5 Gl o alie ey (o b Ll 4 dtey o5 a5 ool ey -
VA G o calddlyl polie Bub g 0 b oS Oyl Colas oyl (S a0 4l 4 &S (Sl ws
OY (ol jo a5 el o5 (5,084 25 sl Culs Jg .09 s 05l 0B 9 0 YO o plasle Lo O jae
2,0 s IS (SOl Caeglie (55, p Slhiz 23U (5
Lol 3olo 55 (o (092 oo Olonao) Ll aliin by Slowws 9 92 4l Sloras 9590 50 5ol )]

Tl VY Josz 7 pd 4 09, o0 5 plccws (] j0 a5l wlas colas culyo

L;v:a)L—J Sys—2 D ol J@J_a R (/\q de) dL&&}L\N\;L‘V‘JJM e gf,.mf}é v,i«.'z‘lj;_)\/ S 5 dueﬁ\é df.JUa.a J)J&;)é ol Ajb‘ﬁ_:uﬂr

A Gl e G o ol s llae L pslie N G



(05l Jodis)2,53 0 puw S §0¥53 sloojlws Iyl g (o>l doli s or

Jalase @las (J)l> Culad culps goue polio V=Y Jguer

Oyl calod g o &= e o6
(gls s 52 lg) (xS0 i 2 0 )5 9lS)
il YYA- o5l 3V 9
7S (Sleasd) Slmio
e e b Yo ol lgie 255, L
AIY0 Veoo b A-e odblygh g JhilaS alshe (1S5, L
e SUIL
Slowm ((laaiss) Gl=io
AN YYeo 5 VA~ U
<170 YA+ G VE. -
JAitd YA+ 5 YEe . & Pl
AR Y€ G Yo
-IV¥ 9.+ LVYo-
AR Yoo 5 Se-
AN, oo 5O -
AT O KD Yaiz ((gloaiss) Slxmio
<I\Y fO. LY.
AR Yo LYo
o/+9
YO+ 5l S
Y 0+ 5 zaS abgzr (Mg gloadl i b Llxio
(OSB)
‘[0 YO Lo Sy
AR £ YD
[+ ¥Y Voo b
- ¥Y Yo B
-1+ ¥) Yeuvy. N
-/vAa £ LY ey
<[+YA AL E
[-Y4 VYo b A

= Jodlygiwd g poiwaw (e 0 SKlos Y-V
2 b as Slals g ol uismed g wins g @od bl LSF Slasle vaas 5l o,Skae 388 ()
WS oo ateiia 1y 3,5 8 a5 ae o



or ol 8o b I 53Y38 S (s Ll b Sl - T fuad

I8 Jee e (b o wb a5 Jgol LSF g 5> 0 Shee o> sl S5 T il o e il o
Dgd oo &yl 0,5

Sl sy ST
Gle b ol oo 1) Hlas ()l 5 dls Dlrao o alols a5 ST (pl 4 axg L LSF s o (S ysba
o8l e Wilg oo Sl B Ele ans) jo oudpmas Sl 4 oliws olse ST 0 oS L Sl
abml caely 031905 (o¥gd sla 3,9 L onls amle slayily g bajloly 0g2g (Jg 05d Baxe s Culrs a9, o
Sedse Sl Gle Y Lasu il alS ol @ 4 g axg BB (G slad
MBSy b Giewlo A0 L £ FO Vaoro) [500S0 5l ol alold g o5 Culbes 0929 b oad 9,90 00 s 55
g a8 )5 58 gl (5 M 5o iz il oS wiled s slml (2
Oy 055 Syg0 (o) SBlr g0 woles JSi C polie lawg g (ol g0l &5 Jy50 50
alee Gl g pSeda g0 4 Sl oy
a3 g Swls Wl Gl slads Sl (GBU Sl Caglie S Gl gy onesle (2l Sl
w3 oes a5 ) (Sl sladk Sl Gbe, cnl 09t Ol Gl sladh ST oo Bl Bile ()l gl
S ool 5,50 Y slaculs b (Gl sbagle 050 el 5 oo 5 SRl o)) Jlade o)lge 25T 50 (>
el (698 Az gy WBL golaidl L 5l aS 5,8
dwlee SG1 wnlad co olou] s (ol jo 1y slala>de LB S)l> sla 38 Glizl a5 aSS cpl @ axg b
S sl S o3 5 Al 05 e (5 g0 & Y Cumglie 55,5 155 3 L Sl il
Bgd blod Slawlxe [0
2275 Oy hlie oty 4 Wlgiee S5l slad goue polie (s

T elilaie ol o g gladlane bs, 5l oolil b -

(S pel)l Shgo ) (2,5 loles it ladisl (gl oo ail)l Jglas sl eolaiwl b -

eaasS Gl l38le 5SS 4 cgaman b 55 Ojgods Oyl LT g5leat L -

Lo cladlone p,S abaases olwd leolaiul b olliglesl jo &yl > Jlal o o (6,5 oslail b -
ol eaims JSis aliwe lixl Ol Colae o po e 5l e Sl a3Vl laioe goly Cds a5 L ee
Dol Gyurd Oyl JSl (o o o) (pl J0 35290 st sla 38l 5 g soue (gilhad il eolatul b et
p,S ahass pla3) e o llisl gla g, 5l (SO dawgd g el aisle oBiglesl jo lans adly aiges a5 pl b
Dgd (6 S o3lail Yo awgie odaw &l Jll Co o ool a8, s o cadbcdaslxe
S8 sl yo Wyl JLEG! gl —)-)-Y-Y
25 T 4ol plml Glgi e asgerme Ol Bl o 25 59, 2 3 Sl S el sl p a5 Sl 5 5e

4 Zone method - ASHRAE Fundamentals- Calculating Overall Thermal transmittance
5 Guarded hot box apparatus



(05l Jodis)2,53 0 puw S §0¥53 sloojlws Iyl g (o>l doli s 21

ae o5 eliml 51 slosl AT s a0 lge ST 55 aladl ul 00id g 0 s (sl Gy sl Lials -
Syl &l JEl ey (Sl b G5 s LEalS ¢ el 0 bl o
Oyl Gl e 95 SYsb sl JB9n ghale 0 SzeS o3 iz o Selal -
Sl Oz e Suz p3gee oS g bkt (09,5 a8l -
el oo plonil e (nl 5o (g3uaie Sliniow 5 Slalllas 5 0980 Cgmze (g5 (25550 oSl 98 (rrages

Il

(F29) Sl )l> @ile LLSF Jlgo adaito —)-Y s

@ Wl oo o¥e8 Slojlu yolic 51 oL Sl slaly ials «oBlor &jgoas Sl sile slzl o,y
25 Oge p) SO,
Jdo a0 lee 58T o pladl D) o5 Ol Colas o b sl 5l eolasul ¢ 5,5 Culbes ualS -
(S ﬁl;al FB slas o g slojle slacosgame
Wdedon ol o vaste Glaes Slml b &> by e (30,5 (SYsb -
T 00 T e S 4 Ol JU s joe JioS sl 2lod) laglyge sl -

[ ]

C
C
(
?
C
C
C

L

Jdg g by 50 duxie sLapd Sl b @yl by guwno (53,5 (Y gb -T-T Sl

T 0 T e S 4 Ol > JUS s e b0 sl alwgd STy Sl | YT S

Slaer 85 51 (5950 (Fhlm Bile gl S0 Y S Golo,l 8 -Y-)-Y-Y



00 Il 3 Klac w5 j/ g3Y58 Suw OO s b Sl T fad

Sl Gle 09dos o (VB SB Sl slad 5l (B (GOl Bile il arg BB el @ axg L
P ulaY o bola b ol gl 4y g g 43,8l jo b ily g oliwl o lad o Aol gy Og0d B o
B9 (Gt Hlme b b ey, Sk

S8l cplogd co colaiwl yplivl L iz 51 S5E Y SOl g Sgpm Y 50 aS 06l o cdlie (fos o
Onblish a2 LSs o ml i &Y SG 039581 (o j0 a3 0 1S (6 pSein sba ) (Sl sladk (s
Sgds oo el o o ([mZ.K/W] 5 s Sl Ceeglie b alin ey Sl Bl SO L) s
S ol ool g el azgs BB i ol liee ol i3 [MEKIW] AN 51 i e IS 55,5 Canslie
@ b gy JoSo il Gile @Y cnl 03,5 WLl Gl pgas 5 conl oYl Sl 19,03 5 (658 (ke
55 glans glofes Axgi B 2 a3 Skae osas 53 o Sl

S eSS Y S g g ieniilo Ve Gl loly s ddideds Bile ewle Vo b les G gl e Hloged o
S5 Cawloads &3] lass acgeme &yl Jlal Culps paniln T U ¢ 0 clebrs b cdaco o plisl L i
e ol il (LSS Sl Bl Y culbes ol Las el pl 09l co cnalive Jloges ol jo a5 cegeo
3 «golaidl am 5l o (eSS Sl Bile Cwls a0 ol Sy g b oo relS Ol Jlal co o
RGO PP IRVES VIR JES IREIS IV

_ U [Wim2.K]
o — A il
n‘s et E e
0.5 1
0.4
. _ _____.____.___._____
0.2
0.1

[ e e
0.0 ) , ;

0 1 ’ ’ d

oS5 > Grle Y Cuald L lapd &l JUSH o Sl <P JS

g0 50 plodend glakdgn - F-Y UK (g0 ilu ) (Lo GBile b Hlgo alaito —0-F S

i
90 50 plosed () slaJudyy —A-T S g2 53 s)lben b Judgp -V-T JSCo



(05l Jodis)2,53 0 puw S §0¥53 sloojlws Iyl g (o>l doli s o1

VAN

Il

oSS (o> Bale ¥ Sy bolyen (Jo99) (Sl (> Bale LLSF lgns glatio -4 Yo

el Bl Slociol i (o2 )5 ad (59, 52 45 Ty Byb ) (5l ()l Bale ¥ SO LLSF Slgis - Ve-Y JSG

Lol Jlo,y95 1 sols Coenl 3l 6318 CB 4 gloww L (25 Olao Jlasl ogou x| g,y ol o

el ol () ol e 5 0y S5 S e sl Loy shasd Gl e (sladl, S 51 S
lp il bLiyl o (2,5 g (3 idy Olrao b plogen jsbas ajlols lgys 5l glahai s )0 a5 550 o
laobisl ols b (Sl U ogl 418,57 Jlas o oayye sla il canl p3¥ (yhgy cnl 5l eolainl b g W ale sl >
ilos by Hlges Sliss 5 GBS iy )l ok 95bse Sl Sl ) S vgzg 09l pal b Lul

g 5yl G1le LLSF lgo alaio —N\-Y s

Sgd oo Jhiwe OB 0, 90 slyzl 4 plal el 12l )l Cwglie YL a5 les Cunl oY a5 (60)ls0 o
Slady U wgd 43,5 L o b jloly (adge (e 5l x5 olx Sl a3 Slasged Wb 2] )0 a5 cud (pa
Om laSalold flaie a4 ol glacas (285 a0 L Wlg ce el cpl il ralS (See Jlas 4y 1>

DS D50 ey Syl Bile b Lulee 8 slastiul Gl L L (Dl s 90 slaslin



oy Il 3 Klac w5 j/ g3Y58 Suw OO s b Sl T fad

(IS alols il @le b of yon) Liwlyot l8 Ciydy 90 UL SF lgss —VY-Y Ui

Cowly o ol ol Ciyoy 90 UL SF gy bl adaito —1Y-¥ o

lgo Cols 51 (s S ol g (guulgn —V-Y-Y
slyp s dajlr (Gl B &le poodle oY letsle ()15 wng (Gl UGl a0
izl oy 1y @)l (g Candl S Gt jo ol pl ol als (Sew Plas 4y 50 |y aiulgsl
Seuil Y G Lz, g Sl o a5 el Sl 5l 5 Se wisd co e 0SS LS o Sis O jgody oS

"59':’&5‘ oMy

O ewlie 0050 g Glages (nall g pealy SHL Y SO oS WLl b lax IS sanlen w)lge ST o
b 3l oedee el o)l sl LYl caslin lial poe il ppads 00F o0 Djse jolne oY
5 Shat Sy S gl 03, 5 oIS sl bS8 e g el ! shg e st 551 Gy
g dloul 1S o e g Sl Sleds (gl (su O g w0 S 1,8 slidlcos ey el



(05l Jodis)2,53 0 puw S §0¥53 sloojlws Iyl g (o>l doli s oA

P g (Fos (lawo) B G952 3l g S el —F-V-Y
et ohblre (55,5 Biby w05 )8 555 axgi 3 90 i (nl 390 ;0 Wb A (DBl (g 5 (S
s (2l 4 198 3959 slaely Cesl 3Y s (ul 1o )3 198 by (Bl 92y 4 4z b iadlbioe Glane
g waly> z)le Gur Ojgoar pj bl o 1S Gl ux Jlas 0ed SgaadlelS
cmlio ai ) Sy (o iy poe 5 (095 Siiler O jg0 ) ¢ hes (e b (B -
Gle g oolu Hleo so¥ed OB oS Jl> jo lews J3lo 4y g, Byl 0 ¢ s p 3blie jo (e IS -
Wbl ool ais )5 Ll )0 «OBler &g Il
Gle goolw Jgo go¥ed QB oS > o (jlas )l 4 g, Byl 10 s 5 sble [0 (s WIS -
b oads aus 5 a0« O jgods Sl >
Bl plol laisle o ol )80 V4 G ol 2
5 5l Gungs il plowl b (o (s Slbbie (i Vb pow 5 ped lasn Sl b 5590 )
25 (50 Oyge pind Slod 4 by pe olodes b
Cogb, byl i g ugando a0 Voo A0 Lyl o il blS Sloden gl dgy NF-F U VF-F gl IS0 0
9 VWYIB) (&5 4Bt Cuwlbes 90 5 s Gl 6, Gle Cdl an gl (ao )0 #F) ol g (o0 00) awgin oo
L] 0 oolo UL....A ().A.AGL«.A Yo
)| ..\.u)l...c S )lﬁo (5'{)1)9- Lg)lféiLc ‘_g‘ﬁ ol u)f)la..)o N B
Sl Gle pen -
JFsar g, Bk o Sl Ble e dee 00 L -
(2 &Y (50) Syl Gl yadee Voo L=
S sk VYO Cuoles a4y bgy o 00l oy p o> B Gle Sl 2 gl cacgomme 2 0 YU Cos slo S0
A e oo YO Culrs 4 bgs o ol Gl S0 g (o5 asu
139800 )| (v (I8 59 5l s p5i $ln 25 Jyel @S pl 4 e g L
D> gom alidas o ls g0l Sl JWl co o a5 cpl podle o Sl Bile e Sis lgio -
Aol Leis gl a8 5 a5 0 05 (65,0 5L b oozl sl oS 90 )0 ol (0 o)l 58 oxdauw
Al e Lo YO 5l o b plp IS cwlbo b (o5 Y as L S 6l
) 09d ool drogs @y jlony Gblie 10 e b fio s 00 Sl & 51> Bile b glajlps 0015 -
S5bgn g S s fa lia Y bt 4y 2 ¥ | o
L oo YO Culbes a5 Y g i b o o Ve e culo b Sl Gile 0,05 & g0 0 -
D9 on gl o (rhan 1B s 0l bl o iy
Gle IS culbs cdl> ol o aldl auS o @8, MalS |y las 59 slas Jaise CB g0 b slalguo o )15 -
Al pe e 80l S s ()l



09 Il 3 Klac w5 j/ g3Y58 Suw OO s b Sl T fad

|

(G Caouw) O s jlons 9 (Cowly Coow) O s Jay |3l 3o ()l Bale (y9uy 51990 Sl (o lovor (SloJudg y —VF-T S

|

J
w

|

—

——

 ————————

—

I

— | —

(g Coow) O s sl 9 (Cowly Coomw) O s Jag |l 50 JS10 4 95 Bk 30 (J )l Gule o o B b Hlg9 0 —10-T S

.—

-_—

—
(T

-—

(2 Coow) 03w )l 9 (Cowly Ceonw) 0w bl o 0 (192 Y G9ua) (F5l,> Gale yioglno Vor b ,l920 V7Y S

Sk I 598 5l s S gl g ol -F-Y-Y

Blide J>lye Jsol Szl pas ol Sas Gl by, 4 ooes jsb 4 les Glizl ceal &5 4S5 (pl 4 4z g L
aid )3 a0 a¥ glial Sloje caol ¥ S 0 050 2B o ool OMSCL sbnl 4 e Wiy oo S
gd @iy MalS Ll ol 3959 51 (AL DS pleiSli Sl sl po e 0590 Job 50 B g

Gl a8l adls )l 5 srend Slladl 4 Jilas 5L a8 058 oolinul plagts, 5l o) ln 9l o0 anos
ol ol A o el | L omn] ligued b 48 0,5 aslitl labas 51 L (gly olgiae cdan ol @ ol
iloy Bgaze (ST Jlgrs (uitS Sl dad gl (gl 3 il (sl (s a5 095 0 sl

Bllao) ¥ g alnylers 5l L sl a3Y it polis g s ela Swi)l bl a5 bl gly e 5o
o LIS el g olitl (pleztle o e 1A imes 2l gloidl) amgmy )0 o paen (gkizog,S
25 o0 Dpge (il Bl WY 5l ol Gikde G eadaiged Slga Y Sy 85



(05l Jodis)2,53 0 puw S §0¥53 sloojlws Iyl g (o>l doli s 7

o 43945 (slgp Y LLSF jlgso diges —VV-Y i

S aly> GBS 51 bl T S —B-Y-Y
gl 5o Lo aildles 5wy, Clhss (ol ety o > Bile ¥ 2925 5 (215 il o5 Sl g2 @ azgi L
3 ol sl Y il e s g 5 oS5 3] 36 S s 5 5 sl s s L
gl aid S I s Led plos (el (sl p3Y Slaggeed b el

sl Laagia by SzsS olel 4o labab 51 solid b L (gly2] crmgas ol cpmsls (gl Ko cslaol, 5l
Dbk slzl @iged sy 05 Sige (b o Y Slacmiin Sl oY s gunol L 6l s )b
S el ) D 30 50 Ll el Wilgs e opY Gligyen b Led

L SF s syl sl Jolio ©ldse (B 5 (F > o ,5dos —Y-Y

S Hlgrs ly Jolwio Ol 32 (B (Sl 0K des —)-Y-Y

(Ig a3¥ ¢y b ol pod) ool Sl 4lg95 —V-)-Y-Y

sl az g BB Sl sladd Slda)lns g3 nl jo il zrhae 13 (L e psu jo 45T 4isS len

(il Ble pfkew g b b Ziall KLy (LSS Sl @le SHLAY S 85 a0 S o

OO OO Y Y Y T

A T T A T R A AT G | PG T AL

(Igp 0¥ 1) oole i gz alaiio 14-Y S

ool 0l sla lgys £53 fplas bgy 0 ¥ Jgu ,0 0ads &ll)| (glaools placl iz



7 Il 3 Klac w5 j/ g3Y58 Suw OO s b Sl T fad

00 Ay gbd (slad Y Lol pod LU Hlgud -V-)-Y-Y
WS a5 pl 4arg LS ooz |yl S 0 Sles ol 4508 Sl Y (S slajlgs g9 ol o
25T Sl Ceglie aiuloe gl 95 0 dosi (ol ool CBL o lgis £ pl pgar 0 goae slaosls
139 pladl
955 518 Jae Mo solus 4l > Coglio b ool S g Sl Canglin -
S eolw Sis lgms gl A o) Jlade g ogid Ll las S Olawloes 10 Ggm Gidiey Ceoglie -
Dgh AwlS S 5l Cwglie 5l cnl oals a8 5

ouls 4 g4 (slgd Y Lol pod SLiS Hlge0 adado —Ve-F &

Al g0 SiS Hlguo -F-)-Y-Y

Cwglie gl (idu j0 oalddl)l Jeam jo .ol 52l jlaws b jlolg 51 50 )l sl b poew )lgns £98 ol jo
ol o 0ol lBgs lgys £95 S

098 ol Caglie Slawle il S5 de Jgo 50 0al 08 990 5l e Jlasie b s)lp0 a5 Jy50 o

Syiga 00ld (2ol wo 0 ¥ (liee 4 0l Cusdey om0 pll Lo loly T s>

T IR RINER | VT T TTT TN T T TRIGTESTET FTIEETSHTIL, |\ GTTATETS EETELED

Ll yod slo,lolg b s g0 SLiS Hlas0 adadio —TV-V &

W () Ble UL SUS Hlgo —-F-)-Y-Y

Oyl Ble mdge (S088 Gl dyzl o aS STl 4 axgi bl o5 Ghle oy S sl g9 ol 5o

3 09 Sl Cwglie awbre 5l e Gl p3Y o ls 052y 2B L g SIS cains gy axas g Mol e

ol ol as o Ve lie 4 ool dwloee e (lalolg (I 8,8 (s
|

DAY

g &l @il b S g0 adalio VY=Y SO

SUS Seaw @i gl Jolwio Ol 3o (B (J)ylpe oS doe -V-Y-Y
doglezslo ol jo wiies ool Giw s Wsdioe (Flb e G L &S plapleisle w)lge ST 50

(23 i 5,5 Ble Oyao 10 00T Djse DI w59, L 5 Jlocad maw slael jo Wl s aiw 5,5 Bile



(ajlw):‘.éuﬁ;':‘t).})}f.}ﬁ M‘jd)’}édléajudb?/jfbb 4.0[1‘)...1/— r

Vo olod )0 39 185 s puoty b ol U5 ool s b 0 i iy L ol g5 oSl sl oY
S5 oo dmslone St sl lgrd (6l 00 ) oS 5l onliiasl by Chiies 3| Cenglia

S L | ) saslae JLid g 5,0 e S nl 4 az g b 0gd ceal QI Gk 59, SOl @ile &5 (Fy9e 50
S, 0g2g Sare Jhlm Bl Sle Slasiin 950 10 Lhdguze wed oo Jleg! 1 4 (4> Ble 05>
oolawl Clads o i jo Ll Bl ST g,y ol jo a5 canl pl 0,8 o Lol )l eyl jo Wl aS (6 K0 S
Oleitlo gl o Sles po Sz s Sl Sl g g wales Sl B Gl 5l e aolio b gl

ols wales

Sl S &5 6l Jolosio Olo 3o (S 0 (&)l o Slos -F-V-V

Ml g0ty 5 548 53y Hise S CET S 3 g |y il locdl 5 plisle G5l
Gl Oygods Wl g g dlsm o951 (ol Coeal 5l S Sl 5, Ble (g pl jo ol caliay g3
>0 90 0 &S 3l ol Jlsl s ol jo sl o5 455 L L cused o 9,45 SO St s adl>
aclol ¢ 6,8 gsle ol y o 3l55l 5 ool caoeis ) 0gd oo plodil 2, B ybay 5,40,5 5l e g 05,40,5 B by o
Lty Shbbre (g, ol as o5 o Ll s ol 4 el jo b asdl el losBle fygelym 00glll U Jlgss e
5 a8 19 o glail 0y Gl dloml camess jo g9 Lad (pulyo g Cugb, (iol58l Jlas alex 5l )ls of ey 95
Ol i

Dgu oo dumle S 5o lgss (gl ool &l 6o sl eolainl b gl Ceoglin 5l (g9, sloaS ogaz o
3'59 ;o)‘..\.} S99 U’SC‘E“’GAL“ Lg)lfé.l‘.c L LEJL‘-’ G| U"‘ o | ()l59.l.a L) S 89y JSLQ‘).?J ‘):5-‘ o=
Dg 418 )8 lai 5 aS g0 Seelym Bile SO aSLI Ll aelol o B lalgs o )8 sle ol

Slyyae 1 Core 4 Gy )0 S (g9, &5 J)l> 6,08l a4 beyo o ol > Jasl o o aulbr s
Lol oals &l lessle Lo

L SF s s jlas o1yl Ol B (gl oo &Iyl gl —F-¥-Y
5 loly gl @B ablio b @ld g0 b ool CB L o bz glgil gl (&) Coglin polie oy Joax o

el 00l dl1 (gl p (LaSS Gile Y o b ol jon Il Bale gl Oglae slacglio



7 Il 3 Klac w5 j/ g3Y58 Suw OO s b Sl T fad

L SF v ylas aliseo £lgil gl &y Cwoglio polio Y-V Jous

il e Shayag A iy Wy C gl JHly dag) a5 fn Bl s gy
’:j‘ e | B R[4 o | Rins | o Rt | i
Ch) .1 [Wio K| (mm) (KW (KW [(WinK) |
v N EEEIEAEE S N
T V| vea S sl B VAT } .4 B
N Taa | TA-Y T | Vs \ar R B 0 o
W D T | v \AF R R
v | T T | A VAT R R
& EED T | s \AT EERER D
VY ENIED Ty | VA VAT R B N EEE
Wi Taf TXEA sl s s & x| s 14F A - [fafl ova
[ D 5 B TaF P ERED E | e | ad
[ e | e 2 | ow | wa Tar EED epe | m | | e g
T D MBS Aat \ B R
™ R ED 5 T | W At Vo T2 e | g
1 TEE | TR 5 MBS VAT R S
v TrE TV [ oo e ki o g g Alslh Jia e 20 i -8 va | s (R ) ) . -f BTN BN T
T | e ™ | s ) D r | o | e | e g
T Tan | thek 5 NED 23 BRI 2
™ LR KT 2B G B 5 T | A 20 B D
Y T | T i ke 20 5 B B stk Sy g o EEIES T8 \ B Eil
[ TR | TYRA n Th | VA 1AF \ e BErN G
T ™ | tifA 5 T | WA T#F \ ) I 2
Ik T | tiva 3 T | W [0 B B B NS D = w




> Jls;

v

& omoorepeyman.ir



Y Juas

O bods lw o (gusslone Ol ylf
L SF oY a8 Sew slaols



> Jls;

v

& omoorepeyman.ir



117 LSF (o958 Ko (gdlE (3l Lo s (sutitltior SHlofil] I oS

olds -)-Y

355 e 03,5 33 4 Olyicen |y el Sy o (St Bloss

@i log aile) iliee mlie 5l a5 Sgo Sosll K0 Sile 4 b g atulssl slao b abg S s
IS e 355 IS BT Sy Jo 5155 550 (5L 4 (o1 g 4y

il go wsllae Slolao yshaie ay a5 il Lad Sy I3 StwsST Lyl 18 (5505 w8 1050

Soaslioml ,o pB)l cul 0sh cazine a5 )50 lad 3 Jeod BB ady 2STas Wbl by S ol
D astie WDgb co AiSle bl jo Gleisle oS glaslaie dadgs Wb o) 5 e el oals &Ll jelS e SawsST
ool ol el (g oy Gl Sleitle lizl lawss Wb el SC3l 5 adg 5l LU inn a5 adgs oyl
5 Sl il o Dygo ol 50 ey 598 (SeitwsS| slaaalivnml 45 oad ail) o5, 4y a5 Wil g 4 Wb
el ol oaS oz sanlos

wi G s el o gl e Gl ol Gl et o5 leisle el ol sl 5l cnlpbe
Sr 3 S S ) (St ey Bles il sl sl e platsle 1o slalad i
L5 o Sole oSie j) ()l 3l oy ol izl Loy o J5S (Sisfa 5 (Seiwss] aly
plod plassbe S sl ST cdid )0 0005 giluil sloanze 1alS el 5 050 o 1) ol ads) ol pe po JSlos
Sl 5 Ml San Joly s il 4ils gz Seo Sogll b ddgs St wilonys,F Sl o) o a5 sud
b walss alnil (6 i a3p o b aS cau

SlagSs o plgn guislao S 5wl wsd oo ale i 5 l520 sl I 5l eslinul b a5 LSF (losles s
sl plexle e Ol e wloss Eores 4 onds aill olie sSlsz

Gyl —)-)-Y

M Sso zlsel ganlun 55uS 05l o yiiie Sliel> g Slule dajlE o a5 cul Job (Sl zge lasilas
5 obetS 2518 S48 (9o DU o Djgots Gl e |y o ool o g Sl e Ve e s BV (g antd
D)5 s lgid e S e plgiear b

5 Sl oad LS 4 wix L Sl adatie [0 a5 09d 0 aiS gloaiSTas 4 oolu cuiSTas teslw suisSTas
&5 998 b 6,2 Jles « LSF suts aislos Jlgso aiile .cnl el blis pled jo ol (rhaw 9>ly o,3) (o JE
82l oylazgs Jlas b S

adol sloo 8L Ll ogon wulyo ol 4y 0 plan  JGao zlgel Aliwsds SloaiSTas ol )2 10 plsp slawe JounST 5
axly G5l aS e peli 51 iU slaw aule 0 sS caiSTas ) 5o,k 5l ol glas JuST 51 i o g0 glad 4
boe JESI 0 (G 92ly 4 (SoSimme

JeS15 8l " AMaol) cenl s plsa slas plp 10 eaisSlas ganlis e Sl jasls (ol Rdas Gials s
(Col Moo ol (asla" b Jolee @, o 1,8 oolainl 8550 )b (eSSl (sl )9Sy ylzpa a5 (TL) "lawo
1Ngd o0 CyatS o owd oz (V) doles l lae S5 cdl b las il ezl

10 Noise



(o)l.wj,,.c'u&z'g)d)y'd).w MdQY}édl@ajugb?/jfbb Mbu.uf k)

TLy R:IOLogﬂ:IOLogldB )
W, T

2

ol o as

to905] ot 0aS 1oz (59, 2 (599,8 sl lgs W

igesl 3oyl 5l ool JuST5 Slao lgs W)

FRCELYRTCS M‘)" oo T

3, lslisl bl Slaws Loyl jo g AOFA-Y (1 Lo o lailiwl bl ceS™ ) cgaislas oBiolesl jo 5 6l0l
ploul AOFA-O lpl o o laibiw! olulp Glasle sles gaulas g Soslail 0l g0 Cawods ADFA-Y 51 Lo
D9 s

Gonlio ganaz o gl (600e ST oS Bl yis slao ials aslh Ry aidlyie glae giels esls
pewSy oo asluy jo lao rals jasls slas Soslasl gl wluly a8 casl o plga glas ol jo couSTas
O ol a5l e e B delas jo Luwe Jloged Jlade b cewl ol oS (pl Jlade yl o Canoty oK
ol oals aseio AAYY-Y L1 e o laslinl jo aST Lo,

Sy90 slad & adgl slas 3L il ogou wuljo uled )l 4 oS Iy sloaiSTas o5 o :glases gluwo JonSl )
A JeSs a1y SO S (59, 8 ol slao il oS caiiSTas ol 5 )b 5l slasgS slae ST 1) Sl
S5 St K5 oK a5y ol s

3y ol cai 5l sl Jlasl slaseS slos [l 5l e Slo (asli plibn ol Jaoro slags sl ;L 51,
Wl oo Cawsdy b owd ey (V) dolo

L, = Li+10LogAdB M
A

ol o as

asmd oy 28l 50 U1 o alSip oSy Ay S 0 (e Sile (sl jLad 15 L

6l 0 b1 0 eod (5 uSojlul Jolae i plaw ‘A

&y Ve bl e Jolee Qe mlans A

5 il obol s Sl Ll 0 5 ADFA-S 1l o ol bl s CoeS” ol ccsaihis olSiiles] ;o s 5ol
o 3l ol b 53y S Ly (lassS glo JomSl5 2lS (6 e05lail gl o sty ABFA-Y ] Lo
355 00 ol AOFPA-A ]|

Col (oS @Blyjs oadJsene (sl hho jLad G Ly Bligs ead Jsers lasS slao JLid 5l
Slao Lid 5l sbag,Soslasl bl ululy a glassS slaw ply jo Gin gunlas guuaz o Gly oueSS
Blr andds olSin pon Sy (slaasy sl ;5 00l Jgene (slassS

Liw s2l8 ol w0 o0 ol (520 sotilae il S 0ud JonS1 5 (glao lie paliz 0 a0l @y azg5 b
el GlagS sl plp s salae lHdl SSLy



79 LSF (o958 Ko (gdlE (3l Lo s (sutitltior SHlofil] I oS

S lailin] yulwly g,y 00 B4 Sluss Glas plp jo Giw gadlas Glo Glp &5 K0 oSS ezl
Wl oo Cawodsy (F) dolee 5l ol Hlade a5 cusl IIC ((slarsS sanlas a> 0 ASTM E989

IC=110-L,, -

el lasgS sloo plp o sanlas ioli8l saumolis IIC iol58l 38 alal) 4 aso5 b

ol lu jo gusslae g8 Shoe Ol yUaS! -Y-)-¥
5 oSl Jlel 5 Coodl a5 e sl 5 (2hb oo 4 Wb (SliSle g g6 0 L SliSle o
Sl sarlhe olyjhe 5 Lalgs Cule) g)cnl 5l st ol it Glaldd Sge Llyd Bl e (lees
ool ool &)l Cond (pl jo (6090 U slarsS g o plar sunlas Ol e sl o leisle plad jo (slasSs

ool 55 usulaws i I oaisSTas & ,Slas —¥-)-V

Om sl leiBle gled Sl )l WS o S8 gz 0 90 DletBle Sy )0 0plse sailas Ll jlas ole o
ssbar b sshy Vb i 5 Sl G Al ol 513350 (LS ) g50l, b ael) G Sla e ) Jies (slalad
O i Gized 09d (ilulaz jole (sLad 5l ganlas HE 1wl o9 el )5 Jdoa olad e IS
255 0 )8 e 250 i SlasS s [l ol

oLo.b > Lw J° ‘SJU-?‘M Q‘))&o 9 -b.g‘,aé -f\-Y
S8 b slapleizlo gleil ol (SitwsST Oy e 1)) gl rame adgs 515 a3 5l (6,00 alide 3blie
oads LI V=Y Jeaz o o pB)] a5 Conl ool gupendl daore a8y 5l L 5l 60l alisee sble waliue

(o adgi 51,5 0 51 6 e Guadlaio V=T Jgur
LAeqT oo Joleo 31y yiSTos

5w b aile £
lxo slas )8 it ‘sﬁ.& &
G oy R adgi Hhi 5l
o ¥ s Ve
PRSI S SV S
colpds
s b e 55
ST e sleys iilags 31, 0 00 '
. (S Jhes sloog )
RS

Ao 9> )0 (g lx ST

6l b9l ol 489 L




(05l pul Jadi),53 0 puw S §0¥53 sloo Lo Iyl g (o>l dolis ye

LAeqTlowo Joleo jly pisTus

5w TR
Somo sl 1) o & gs:e»'» adlio £ 93
(EREIVE Y FF R adgs 4l 5l
o ¥ ol Ve
485 b
oSl 5l 5,5 (glopaizee 80 0 Sy 5L

(awgie sloog )

LSS )L e Ll e e 5

Y adgs b
o5 (nole (255 Slapgaolinl g y-
ey g
ool « ollas Vbl a5 L
S . A o
00539,9 ¢ 0 Caanad . Vo o kdwsﬁ)
©b;

Slp ¥ g o beasSTax gl oadimss Ry) adliyyy slow als asles JBlos> polie o) gyslol
Jod JB il Jiowd PO 51 a8 L plp 5oy 5o gl (asome adgi 457 (s 02 bl )3 Lo wilide slas )8
Veog 0 lade i ey b S LB YLl 5 Y e 485 b (600 Bble jo g oS Shge 5o Ll
D9 03938l da )l (>l atwgy (6l oadpud a8l g Slae ralS asli polie 4y b gwo

ouiiSlas gl Lo 3590 a8l 39 Glowe g @S lh JSlos —)-F-)-¥

a2 Eorw wloly «aln glalaisln o boaSlas gl Lo 0,90 a8l 5 sloo jals asls J8las>
el ol 1)1 Y-Y Joaz 107 oo pudais 5 gaimple @ olaie cov leisle o o) jde

Oleisbw 30 L ylers (gl 3o 9590 4Bl (39 Sliwe ol (bl Blas -Y-Y Jgu

Slowo suals
il (39 Slgs oS des olxsle g9
(Rw)

Fews 4
¥ oletle g slalad 5 Cls= 51 (e
¥ olaisle g o slald 5 onti 361 opm
Yo QLQ_':_&LM; S92 slalas P 43l>'}¢.i)| O ‘5,95.,..4
Yo 5o 9,0y 5 (JoSue axly oy
o 23e (S9Sune alg 90y
o Oleile Gy slalad 5 (loge 301 (e

S
RS QLQ.Q,Q L.‘él.}'l 99 (o
¥ olesslo (Joym slalas g g ki oy oS .
. v~ . =)l

Yo uLo.».’>l.w @9)"" 6&@5 9 olS.w;Lo)‘ b olf)ls O




¥ LSF (o958 Ko (gdlE (3l Lo s (sutitltior SHlofil] I oS

b S5 s S 93 (e

fo @iy SISl (6 s (i lagll adS o S50 5 byl Lo
0 039 Sl 0 o5 Y i (oGl 45 o oy 5 Filag
o S8 9 6,1 slall G &5 9 6,

ylsle 5o Olib ylo b jl ool a1y GlaugS glowo 1y ST -Y-F-)-¥
I s slalezl 5 s 0+ ae & L) €53k (335 05 Jyome slisS (shio Jl5 251 e,
D oo A1 S gST loolSinlesl B,k 5l oads Jaore slasgS (slao 315 polie .ol

(LSF) e oY OB Slis bl powaw (godulows lasin -Y-Y

A5l b bjlas ol 0gd oo asle LSF i g 5)lp0 sla bl 51 soliiwl b plesslo o5l qoimms opl o
S (7 sa) il o Sl sie pasms donme s sid alhl solie (555l slesSs 5 lph o
Gailae polie 5 ¥V 5 Y-F Jglaz jo bl cnl b ool asle slajlgs 5l can ganlas polie jshaie (o
Lol 00l 1T A=Y Jgaz ;0 i (pl boad ais b slocain 5l can slasS

LSF ;)b sbayleed oly 212l ©ly i 5l diges aim Y=Y Jgua

STC . )
(d B) QL’:"}’« GIS ‘h 2 - c)‘:,

1A% AY gl lolg b Jago Slgso
ok Fo5 Al b ol
Culdes 4y (28 a4 g0
By e o el VYV
1A% AY Glalolg b Jsgo lgso
b frorkes £+ alols b jierln
Ve Cles a4y Same LAY
@ 75 4 Y g0 lels
3250 e VYIY Culs
ok
JANxAY Gl jlolg b jles
rocken £ alols & ke
@ ¥ el sl dids
ondao F4F alols
Cubrs 4 (5 ass Y g
b e 0 el VYV
SV AY lalolg b lgso
ackeo Fo7 alols 4y yaikis
Caldes 4y (28 a4 g0
Byl oa o el VYV

I\Yg YYo

al YYO

\id VEY

Y4 \EY

e o ey
VT i e AR 1 e e |

2 Resilient Channel [{$55 e )8 eslalsyse ¥ I8 Slae o5 &5 ey b i )



(05l jl JiF)3 593 3 pus S (0Y93 sloojlus 512 9 o> dolipa T

STC )
. u. . &
(dB) el o o T
(mm)
JAVAY laylolg b leo

ronkee £V ¢ alold @ rels

@ il o)) slaJids

oV VFY Gl Y japls £ alols

andeo Ve Coles 4y Sass
Sl 4y (5 aisg Y g0

ok e s el VYV

IAE x QY b lolg b s
randee Yo7 alols b yiado

S —— - @ il o)l sloJudy

= _Illl!lllllll|IIllllllllllllllllllllllll llllllllll!lll‘ R e i
; = candeo V0 Cls 4 Sosse
Cwules 4y (25 ass 4 g0

Gyl 2 5 sasks VWV
T AT glaloly b lgyo
ondes Fof alolb b sads
T e R “ 6 o)l sladidy
o | TIIUIAITL | o | oo i
R L e S osks 40 Culid 4 aies

Caaldes 4y (25 a4 g0
S,b s el VYIY

1A% QY sl lolg b s

ok o alold b el
@ il el )l sla sy

e e e P ple oY o ¥7 alold
o | TEIILE | o~ | =
oadas Ve Culs @
Caldes 4y (25 a5 Y g0
Sk e o el VYV
JAYAY Glaylolg b e
ciosdeo T4 7 Aol b edoe

@ il el )l sla sy

B 4Y ranls £ 5 alols

of \FY

(SIxo
ondas Vo Culs @
Cuales 4y (25 a4 g0
Sk e o el VYV

b yioekes AV (slaylols b )l
yoado £V ¢ alold
Sl 4y (5w 4Y g0

b 5 )5 iarles VDA

FE-F- Y




128

LSF _g¥55 S (gl Lo v piansanr (gutishitor ol —F i

LSF yjbyps slaylgs lp ly2! @l jo diges wiz -F-¥ Jgu

sTC
(dB)

Szl obie

o

(mm)

fv

VY

PEE Y x e glaloly bl
FSraSpadalbl fele
Culdes a4y (5 ass Y g0

Gyl o el VYV

\al

YA

JEE XY x A slaylolg b lges
FraSpdalbl el
Culrs 4 (25 ass 4Y S
Wb G o ek VYIY
Calses a4y (25 ass Y g0
5500 B,k yo el VYV

)

YA

JEF XY x Qe lalolg b e
Sroa S e alolb b edle
Cules 4 (5 ass Y S

B,b Sy o yrarkes VYNV
Sl 4 (S ass 4 g0
S0 ik o ede VYV

Ve Cles 4 el oy Ble

Ly po yendee

T g L e 2 e T TR

\YA

JEF XY x Qe glaylolg b less
FraSpdalbl fele
Sl 4 (25 s Y S
W8yl G 5o el \YIY
Calbes a4y (25 a5 Y g0
530 b o e VYNV
& sk b e S 3ile
g o yewde 40 Culrs

Of-0-

b ek AY slajlolg b ylgeo
rackee Fev S g0 4 35 50 alold
Cales 4y (25w 4Y S
S 5ok 8 5 sadks VYIY
Calbes 4y Slogw a5 4Y
S 5 55; p Feocken PITD
Sk o




(05l jl (Jir)3 157 O s S (§0Y35 (cloojlw (/o) 5 ool a0l |

ve

STC
(dB)

Sl olisn

(mm)

oasians &

fo

N

b yreskes 00 slaloly b lgyo
alols
osds FYO
Cualed 4 gl piy Bl
by o yade ¥
Sl 4 (25 a5 4Y S
Syb e 0 el VYO

o

b yrowdes YO slalolg b lgss
iasls FYO aluls
Cualded 4 ddnds o Bole
g jo el £
Cals 4 (25w aY S
Sk o 50 yiecks VYO

TV

BEBOOPOOEEBESEOPEEL,

VY0

b renko Voo glajlolg b jless
iasls YO aluls
Cualded 4 ddnds oo Bole
gy edo B
Gl 4 (5 ass Y S
Sk e 50 yecke VIO

A

VY0

ok Voo lalolg b lges
o FYO alols
Caldes @ did pi Bile
awg jo edde £0
Gl 4 (5 ass Y S
Sk 50 el VYO

A

\Y/0

Jroskee Voo glalols b sy
eyaskes FYO alols L
Cualdes 4 il iy Bl
gy el Al
Cals 4 (25w aY S
Sk o 50 ks VIO

£

Y O/0

b ok 100 (slajloly b lgo
rocdis YO alols
Frocubs @ aind oiy Bile
g )0 yrarle
Cales 4y (25 a5 Y g0
Sk e 50 el VYO




yo

LSF _g¥55 S (gl Lo v piansanr (gutishitor ol —F i

STC
(dB)

Gl b

(mm)

PIWY S99

Y

Y/b

ioadoe VOO slaylolg b lgns
¢yiandoe FYO alols b
Cooles 4y dinds iy Bole
dawg 5o yiende T
Sl 4 (S ass Y g0
Syb e 0 el VY0

Y

YO/b

yoadeo Yo O slalolg b jlgso
oadeo FYO alold b
Cooles 4y dinds iy Bole
dawg 5o yiende T
Sl 4y (25 ass Y g0
Syl e 0 el VYO

0

YO/b

L yiandeo Vo0 slaylolg b Slgpo
yiankis FYO alold
Ceoles 4y dinds iy B2le
awg j0 el A
Calbes a4y (5 a5 Y g0
Sl e s el VYO

)

Yy

L yioade VYo lajlolg b Sleso
¢ yiodeo FYO alols
Foocubus @ ats oty Bl
oy )0 yiedes
Sl 4 (5 s Y g0
Sk e 0 el VYO




(o)l (i), 57 0 pus S (60¥53 (cloojluw (lp2 9 o> ol ol

Vi

L SF (slaciiin - S 5l aigei Wiz (glasgS (godalus —-0-F Jour

IcC
(dB)

Szl obi>

&

(mm)

4 YU 51 s el

L aydl)?e
(cSge

Yor

AINRRFORCEVES
VoV lag b ooVsh az s
VIVY el g yondis
Jolgh b yadeo
by rorleo T 7
@ 55y Jolsd LY el
VIV oS ass 4 g

&

L otA 7Y
(=S5

Yor

YO/ aYais aiss

VoV lgs b so¥ed a5
VA SO SR
FoF Jolsd b pocles

=, slodids  iandie

FoF S a S Jalsd b
VIV (5 s aY g0

v

L ood L) PY
(&S50

Yor

YO/ aYais aiss

VeV lgs b so¥ed a5
VA SO SR
PYe bolsh b siacks

=, sy iandie

FoF S a S Jalsd
VIV (o5 s aY g0

3 Resilient Channel (85,5 o )l,8 sliul 3595 ¥ Am lho Le’g iz oA ] «ly U‘;}ém o)



124

LSF _g¥55 S (gl Lo v piansanr (gutishitor ol —F i

IcC
(dB)

Sl ol

(mm)

4 YU 51 s & 5l

FF

LS ey
(&SS9

lﬁlﬁj&lﬁwdi‘lﬁiﬁ

YYY

YO/ aYais aiss
VoV sl b oo¥sd 4z s
VIVY b g pondis
FoF Jolsd b yocle
=) sl didsn recke
VoF S eaSeJelsd e
Celbes 4 Joxe BLII Gle
WY (&5 aiss Y S

AR

LY
(&SS9

N4

B

soasssahasy

=

YoF

YA cules b asgy oy
WYz 455 (59, rleskes
& yonlin VF
VoV sl b o¥sd az s
VIVY b g pondis
FoF Jolsd b jocle
=5 Gladidy  «anlie
$F Srea S Jolsdls
Sl 4y dind ol Ble
VYV (5 a4y g




(o)l.wj,,.c'u&z'g)d)y'd).w MdQY}édl&aju‘_;L,.?/jfbb 4.00‘)...1/— A

oleaslv yo Guilas (8 Sdlos (g goe -F-Y

2 el olgse LSF ()las sladil Lo ale slajlps oplse sanlas s pSojlul mls (ou)y
w903 dil)| gl Galio o Slas S9gr S

bon Rl salas 358 i b loly Gee jadz o

398yl Sl (pl Cwlied a5 (S50 50 9 Wl Gl gl (silobe b (Gane SLI ookl 50 o
A aalst i 5 sanlae Gl

w3 o Gl 0l glao il jo 1) s gatlas (390 b da loly 5550 4 55 50 alols ol

Dgd oo sailhe alil cel @Y S Gl a4 (5 aY sl eslat

ol salas dalsly 5 (25 Y G (F-F 5 VT Jola 0lsi) 58 (ols)l sladdy 5l osliinl )90 50
2l sl 43205 5 S50 Jleas (g, S VY VT Gla S illae (ol slaJidgp Sl eslial oS sl
il 5 o s glagisgial (gazlsninr sloglizle gla)lns sl ohga Cwl bl &b 5l lao JouS1s
ot a3l ASTM (sl it b golkae b by ool aml ol Lo

S92 50 (elmiyl Judgp 00,8 -Y-T U

Sl olge b jloly geas o Wb cgalas i Gilidl gl g ols aales oldl ) sanlas Jigs less 5l eolaxul
SIRBUL

Oy ke @dazd Eous [0 0ad &1l Lales puzen o T-V o Y-V Jolom j0 7 00 slas 8okl gl @y azgi b
sleoxly o e g B slales ol el i ows 8¢ 5l gl STC &5 slaylgs (sl Lo
2 el e LSF diw Gla bl Loeas wzls slaciin glasS ganlio 6,50luil gls (gw)
Doal Cl):}v_’;...ql oo S ojil.o.c o S



¥4 LSF (o958 Ko (gdlE (3l Lo s (sutitltior SHlofil] I oS

LU pl Cwlbes aS S50 50 5 wbee Sali8l slasS uilas (sgho b Saxe BLII 3l colaul & g0 4o -)

20 o ili8l GlassS glas bl jo ) at salas (g3ga> b e jloly 35 0 4y 35 0 alold alS-Y
SlgS anhao dajloly 5 (25 Y om O Jouz lipz) 3 (£ sladidyn 5l ealiinl &jge o ¥

S o Iy a3l

s 3o (o2l f (sl by 0l ~Y-F U

alee Gl anlas Jlade (B3 L S5 Jie o slaide b B (50,5 by she Djse yo Y

D go oolaiwl Holid &S 5l i (slasgS gamlas iolisl gl -0

o Dl e praze Conw (0 0ul Al Lalgs pizmen 9 O-Y Joam 0 zyaie sl S oslail mll 4 ax g -8
BB S lagleisle jo Slib o caiin glp ol i bows £0 5l IIC &5 Slaciin «loxsle



> Jls;

v

& omoorepeyman.ir



A Kl

&b

—ua a)l.,o...'f.o 4-3).«.».«-1 ‘,i.wa 9 ul.o.a.’>l.m s.)LQ.A.Q.‘?U 5 ;).A ul)l.m..." ‘LJ‘“"‘ )J‘)J B LbuLo...}Lm Sdadls Ml.vu.u‘ A
AYAD FEF
ik S 5 olBcn 5 dedllae aem 5 Mlaplezsle s By el Jyal” el ol g 0 Vgl b Y
AYAY tpge ol o)l 08 YOF 8 lais 4 185 o Saams g ol Slidios 55,0 ol Lac]
AYA el e &l jae pgms ds Y
4. International Building Code, 2009.
5. Scharff, Robert. "Drywall construction handbook". McGraw-Hill, New York,
1995.
6. ASTM C1396/C 1396 M. "Standard specification for gypsum board". ASTM,
Philadelphia, 1998.
7. 1SO 6308. "Gypsum plasterboard-specification”. International organization for
standardization, Switzerland, 1980.
8. DIN 18180. "Gypsum plasterboard: Types, requirments and testing". Deutsches
Institut fir Normung, Berlin, 19809.
9. Canadian Sheet Steel Building Institute, Residential Steel Framing, Installation
Manual, CSSBI, Ontario, 1999.

10. Scharff, Robert. "Residentia steel framing handbook”. McGraw-Hill Book
Company, 1996.

11-. ASTM C1396/C 1396 M. "Standard specification for gypsum board'. ASTM,
Philadel phia, 1998.

12-. I1SO 6308. "Gypsum plasterboard-specification”. International organization for
standardization, Switzerland, 1980.

13-. DIN 18180. "Gypsum plasterboard: Types, requirments and testing". Deutsches
Institut fir Normung, Berlin, 1989.

14-. Prescriptive Method for Connecting Cold-Formed Steel Framing to Insulating
Concrete Form Walls in Residential Construction, U.S. Department of Housing and
Urban Development, The Steel Framing Alliance, The Portland Cement Association,
The Insulating Concrete Form Association, Building Works, Inc., Cambridge, MA,
February 2003

15-. Report on: Thermal Performance of Lightweight Steel Framed Homes,
Lightweight Steel Framing, technical bulletin, , CSSBI (Canadian Sheet Steel
Building Institute), Volume 5, Number 1, July 1999

16-. Report on: Lightweight Steel Framing Construction Techniques, CSSBI, Volume
6, Number 1, March 2001

17-. ASTM C1396/C 1396 M. "Standard specification for gypsum board'. ASTM,
Philadel phia, 1998.



(oglernsé (5i50)2,93 30 St (533 00 bt Syl 3 > oo o] AY

18-. Technical note: Thermal design guide for exterior walls, publication RG-9405,
steel in residential construction advisory group, American Iron & Steel Institute
(A1Sl), january 1995

19-. Scharff, Robert. "Drywall construction handbook”. McGraw-Hill, New York,
1995.

20-. Scharff, Robert. "Residential steel framing handbook". McGraw-Hill Book
Company, 1996

21-. Canadian Sheet Steel Building Institute, Residential Steel Framing, Installation
Manual, CSSBI, Ontario, 1999.

— S5l e 9 e Dl5g (pgms sl p9) (8551 Bpan 10 o978 po — LSl (Lo D) jhe 180595 Ers
22-. Warnock, A.C.C., Private Communication, Sound Transmission Estimates for

Steel-Framed Wall Assemblies, Institute for Research in Construction, National
Research Council of Canada, Ottawa, Ontario, Canada, July 28, 2003.

23-. Schallschutz mit Knauf, 1991.

24-. DURABILITY OF COLD-FORMED STEEL FRAMING MEMBERS, American
Iron and Steel Insitute, October 1996

25-. Report on: durability, Lightweight Steel Framing, technical bulletin, , CSSBI
(Canadian Sheet Steel Building Institute), Volume 2, Number 2, March 1999

26-. Report on: Life Cycle Assessment of Steel Framed Homes, Lightweight Steel
Framing, technical bulletin, , CSSBI (Canadian Sheet Steel Building Institute),
Volume 3, Number 1, March 1999

27-. Prescriptive Method For Residential Cold-Formed Steel Framing, Year 2000
Edition, North American Steel Framing Alliance, Publication NT3.00, NASFA,
October 2000.

28-. Report on: Life Cycle Assessment of Steel Framed Homes, Lightweight Steel
Framing, technical bulletin, , CSSBI (Canadian Sheet Steel Building Institute),
Volume 3, Number 2, July 1999

55 lapleisles (gilwogsl (slrodsy )0 grke s Wiz 2yl 5 (owip o SliekoS )15 P
YYAA



Ar Kl

29. Warnock, A.C.C., Private Communication, Sound Transmission Estimates for
Steal-Framed Wall Assemblies, Institute for Research in Construction, Nationa
Research Council of Canada, Ottawa, Ontario, Canada, July 28, 2003.

30. Gypsum Association, Washington, D.C., USA.

31. schallschutz mit Knauf, 1991.



ol badilgs
cdld Jlo (i cBI L e ey 3]y Oyl 5 (siydeliy Coglae (8 plas sl
olame s @bl B 53 ¢ = pnass 4,85 Glgie daly p gl 0 Slllas 5 Sliios
ol i sl 03)5 B g ang o 5 g Al jg0 4 llie g (egas (8 Slastilie (Jealljgue
slacld sgg 5 )9S ) psle DS g dnwgs 4 Jo oy ) U 0dd a0l 3l 3)lge (sl 5
liwd JB nezamfanniir SleyeMbl sSoL )0 odds it Ol i Cowppd g 03y 48" 4y Jlpes

Al oo

2 Pl 9!



Islamic Republic of Iran
Vice Presidency for Strategic Planning and Supervision

Coldformed Light Steel
Structures Design and
Construction Code

(None-structural)

No.613

Office of Deputy for Strategic Supervision
Department of Technical Affairs
nezamfanni.ir

2013



&
-¥) M

sleojlw slyal s b A_Al.vuﬁi Slojlo s colo
Olsis 4 45l Jad du)d 008 358 3 ps S 53V 58
olabad jl SCiie St b glasjle sl g oo ey
YU Coolbus a5 0y900 p Saww (9398 (sl 55 3l odbaislus
3 el dbox ) dilizee slaasa @ laialy ol )
ol 0 a3y eanlio clall g )l Slae ¢ i)
Coiglee FVY ojlos s > dals oyl slojls coleo



	Blank Page
	Blank Page
	Blank Page

