o 2 (ol (5 59602
29602 Ly 3 (5O !l y O 3 g (5 9 340l 59 Céglo

S g o g g B gy ol
9992 90 S Slw slo ) o
SItob

w2l (58 el 58

nezamfanni.ir
1YAR

www.mirjalili.net


Mirjalili
Rectangle

http://www.a-pdf.com/?wm-demo

www.mirjalili.net



o Q@

S.9802 iy
2503 ety (53l y S 9 (55 yael pr (y3lee

Veo/V VY 12y low

. O‘)&loﬁ 9 sl OL‘*’W U dha&m; 4 aoliuisy
AY/NY/YO g, HCEs

I Sl g 39290 (LSl (Glojy) (Gilut Lroged g (g, sloidl tE g

— Plees b gl b failin! Aol cpa T (F) o3lo g 4399 g 4ol (938 (YY) o5le sliics! &
o jlo—d dolin g £9—b90) youiS (ilial g (8 oLl gz Lo 43 9 VYOV JLw wga s
AU 85 OYF 0, Lo du pi Cawgar 4 ol 159 P e ld YFAS/E/T e F 50 BYYLAVS/EYYYY
«( MNP oli > 995290 SIS sho ) ) (5 3lue S0 gl g LS9y Slaid ) (i Lo ol ! (3
gud o0 EW g 09,5 £

boial) lghe o pald ol 51 hlei 0 505 Jelge g o1y 0k jglihe (yluwiiee (212t golws
Juoyl b il asls JUia T )3 (5 sloidly g Ldosdlygws da g, & (90 )3 9 LS o3l
s ool P doliiBe ol slie Cole, lyal o6 olas 83 & o 51 gldbend

743313
www.mirjalili.net



www.mirjalili.net



S S e o]

Ml eolewl U cygpen sy (60ymly )Uas 5 (g5 a0l Coglre o]yl S8 pllas 28>

39S g dxols 4 o3l (glp 1y )] 5 03,8 4 iyl 4d A pdlie At Lol S

(=3 porte salale b Sbaolpl il e Bl cplelgld M dn g bl 03505 as ye

=8 ST g 3] iS5y oo S50 43 3,/ LW dilanawo olpS 0iios lowd ) eg) ) j/

www.mirjalili.net

Murlopd JO)5 w1 Spge 0y ey
b5 pasedo [y ph 3,90 g0 oo g A o)l )
g oy 4 Spgo w0 |y phT3y50 ) T
berlod o)) (Rl Sl |y o gMo] o GIRel Spgo 4o N
wherlopd 53 Jloin] poload (gl ] 295 LG -F
by unles Jgens |y (paie plaSl 5 03903 aalllae e85 4y |y (8L ) glajlas sl Glulid)

g (o8 Jlulis a5 85 5 (5K 3 imlig

pLLSS 5 583 XYYV (a5 58 e ol e b bl ol o se et Ko (gl LT

el 8
Email: info@nezamfanni.ir web: nezamfanni.ir




www.mirjalili.net



S pSHS A lysg pyiome L AWWAD/Y/Y+ &j50 « 2 YYFAY & /FYYT o)lods digan (wluly joiS o)l g (b8 plls
ploi Cad )3 (503000 5 (IS sladivje 4 piY do g 5 g ik (il 5 ad Jolie )3 (8 Lailgs 5 Lol dalias
ol 0313 5148 (g AST 090 1y ag )b o
4B)S B dgidj9e (o dbydey (sla)plS 50 JE amd v I a5 Wbl e (lyes ple (ngh laadLE S sloj ) (gl
2 sl 03y olaidl 595 4y (loug Cunl 5 Lo y5iS )0 ldIS ladlfj 51 3 00)ly wljlus @ dagi b 3] lollo 5 5
Jodlygiss” plois co gt ey @3yl Oyl 5 (50000l Ciglas Y54 o)l 4yt do ezl gloj ) (sl Aiee
o 45 aosl g sl ok piia J515 Sl 5 ol rine Slie 5l olidl b "gmge slapleil (gloj) (g3l
Jb o 2 5 ole mo satey b aslst ojls lacins (pllid 5 (L)l 5l e & Sl (ol )1 Coponl polie (pmtine
W g 039 425k 5 ©ome cptine J3 53 i) Ol 4 93995 B il ©lija Bk 5l jle gipe |y bains ol (golaid]
Py oo 5 4 (69905 el Aol rwdine 22l (Ahb LI B) g Sl ol JUE) Gl ol ans
o 53 48 Al e g0 sliletle (gloj)) (gilute pslaie 4 ()1 5 LIS Gl I lasgeme )] il ol Buan
el 045 &l (glojlos e (gl 9 290 il o) lSal, ((gilue SOyl (Byre Hix
gy i (nl gy o 53 9 (o 3 )8 lolis] o5 sl dg2 50 (yie 53 (ol lS i Llad odplol (I (gden |
ga anlgs ool |y bl (3ge8 By 5 alolid Slage Glosipe
Jobw yas €858 izmen (il (28 plas 585 GLLS)S 5 gy Sl (odine @5 JI 0 ot 9 (IO 5l bl 5o
iy POy 4 Ceodd 33 (165 el saen (938l55y B35 Ml Cunl duel wlod (o (S13)08 5 SIS )b pyime (5 me ok
ol oMl )
2yl Oyl (yglee
YYAQ

www.mirjalili.net



Tk S
ok Jolo jd jglie puedipe &S

Wl B9 > a4 (a9 g el 09,5, sLas]

N0y 2 o)l edize B

Sly jpate (wiige Bl
0,5l o dwor ke (S
Slbypls pulige Bl
Sy Ao iz (B
b (sige iz (U]
dalw WJ &
b8 e i
Wl By > ol 5 4 059y (5 pudly9 Su e 09,5
hailae, Bl &ljyb porige wils

G (bl Loy (wiige U]

Loyl 31358 wiigo (B

5 e oine U]

ux,;'sl.& LA)W PSR L;lsl
CAMM).M.’ Jol> u»,\:.g(o L5[.9]

s Lol osige (6]

www.mirjalili.net



Yo
\Y
\f

VO
\te
\te

A

Yo
Yo
Yo
Yo

YA

YA

www.mirjalili.net

Syre —Jgl S
St s3], -Y Juad
LIS~y

25w 5l 4y Cudyb S (wlwl (25,1 (g, - Y-
Ced )b il 5 cd b poie -1 Y-
5L il Y-Y-
ol Ban bl 5 g0, Slac alaks ¥-Y-)

Gan o Slee b s, F-Y-)
EY3{ WORPS{ WP IR o

Sl s> 2l ) —F-9
o] sndge oOhol 5 el -V -F-
oile (ol (S 5 ueglie aliEl o peal, VT
oleizle Lo mals o ol -V-F-)
oleidlo py ials —V-¥-¥-)
sloj) bl slapiumps —¥-Y-¥-)

o ST e) (5] G Jlb 1 claemonpus ~¥—F—F—)
Plre) S35 75 Bl

2090 Skt —p9d Sy
I35 2o90 TN 5,5, — 095 Jad

3550 g g Cwdls -V =Y
dodie V=)=
Slowws 4L 5l ool b cusls Y- -Y
=S olge 3l oozl b cuils -¥-1-¥

S 5 o L 0 3lS 3 Ko b g iy 5 (oS Cunglia —VFA-Y
ool oy Y1y

SilSe e SaS &y Bl ~F-)-Y



AR

Yo
Yo
2
2
g

Yv
¥¥

4

oy

oY
ay
oy
INg
N
OA
41

50

55

\A
Y

\A)
\Al

\A

AY
A¥Y
A

AD

www.mirjalili.net

V1Y e

st 9 09PLS (il (sl 2], -Y-Y

LSO

039l (5jlupglie S Le ~V-Y-Y

03l e 1) (sla, Sl glsil Y-V

st 9099l (il slo Sl -F-Y-Y

035l (3lute sl lSaly ) -F-Y-Y

(SeiSS855 i) (2 Sl sloylSal) -Y-¥-Y-¥
V-Y-Y

I g5l sl Y-y
JIs cusis (sl lSal, glgsl -)-¥-Y
w90 posi —V=V-Y-Y
JIs coalses il 31 -Y—\-¥-y
Vb S5 9,8 ablsl -V Y-y
V58 (slalgs 3905 adls] —¥— VY-
FRP dlas ;| oslizul —0—\-Y-Y
Sl 4 s Jlasl sjlupelie —5— VY=Y
1> (5051805 5 Slas dgupy —V-V-Y-Y
V=YYl

Ly (55l gl 1) -F-¥
o oy sy —V-F-Y
oo (1 Ui g, TVNFY
V-F-Y s
©dYgd jiS9) —V-)V-F-¥
YoF-Y b
FRP alas jl oslizal -¥-1-¥-Y
FRP gdlas b 5 tied cogis —V-T-)-F-Y
@lud b =V V¥V -y
daie (o5 Cunglie —Y=)=¥=)-¥-¥

dg290 o5y i) AY LE5,S -F-V-Y-V ¥y



)
ay
ay
ay
i\
ay
ay
ay
ay
aA

aq

Vv
V- f
VoA
V-9
"

VWY
VWY

WY
VY

AR

A

VY

14

114

VY-

www.mirjalili.net

ot S calps —FA Y-y

FRP glas b by (ded (gjlupglio culre (awyp —0—)-Y—\-¥-Y
FRP las j3 (85,8 —5=)V-Y-\-¥-v

FRP glas 3 25 Y-\ -¥-) ¥

(sbaits (glays (o Canglio —A-N ¥ ¥V

b 3V g3 o)l bt (gla s ol Cesglis A=) -Y—\=-F-Y
JSE T lays ol Conglio =) o=V -Y=)-¥-Y

eyt Casl —Y-Y—\-F-Y
by ool slacudgime —\-Y-Y-)-F-Y
syt S S —Y-Y-Y\-F-Y
eyt Cgois JBlas —F-Y-¥—\—f-y
Flygw sy (b ys mbge Cuglio iuli8l —Y-Y—\-F-Y
FRP Cyles &) gl atla! oo lSal, —F—¥—\—¥-Y
FRP Y (bl > (stinylee pianw Jlos! =V -F-Y— -y
FRP &Y )5 (Su G wiew Jlasl —Y-F-¥=\-f-Y
YoEY s
FoF-Y ke
O-F-Y e
Sy ) (2B (Sa Gl ] eslil —F-V-¥-¥
FoF-Y s
Vg8 gl 5 -V-F-¥
Vg iSg) b cogls —\-Y-F-Y
20 b $ilge sy (3905 adlo] —Y-Y-F-Y
Ol crosiS Cous gas a8ls] —Y-Y-F-Y
V-F-Y
S by Cueglio I3l (sl (s (iS5, 5 oalate] —¥-V-¥-Y
6Ys8 15 ilwpolie sl (2B (S il eslaisl —0-Y-¥-Y
A-F-Y s

Oy Sl syl -0-F

ghoe 2 laggin (§ilage -1 -0-Y

oo slogin (Sl slobg) —V-V-0-Y



WYY S iSg) jl ool —V-V-V-0-Y

\YY V-0-Y Jlee
WY 63Vgb LiSg, —Y=V-\=0-Y

\YF Y-0-V Jlo
WA FRP Sy gdanes LI 51 ookl —Y—V-V-0-Y

YF) oAl Jlis cou olisS 5,5 slaysiw (gjlwpalie —V\-Y—V=V-0-Y

VEY oAl b o oS Jdatia (slaygis —Y-Y—V-\-0-Y

y¥o wolid slael gly by Cosds —Y-Y-V-V-0-Y

¥4 Sy )b b )b sl silopglie (slacydgioes —F-¥=-1-V-0-Y
Vo Y-0-v Jls
VoY F-0-Y Jlw
VoY O-0-Y Jtwe
A S |
VoY 6oYe8 sy (g 3luge -V-O-Y
VOA O Jb & dides sla5yg 0500 adlS] —V-Y-0-Y
ol Sl S5 4 g hag g s o b Glse slasyg 09,8 4dlol -Y-Y-0-Y
ATAR V-0-Y Jtw
L s S gy il edlatel —Y-Y-0-Y
\%a by —V=-Y-Y-0-Y

Yal ($5Ltb Canglio ~Y-Y-Y-0-Y

VY (S’ Caglio —Y-Y-Y-D-Y

\BY oy Cenglis —F-Y-Y-0-Y

V¥ JLIR F [ N

VSO oy blxe (695 slacl auygile,] @by > —S-Y-Y-0-Y

\$0 b Kb 7 Canglio —V—Y—Y—-0-Y

\leg Ol b oY ed g (3505 5 —F-Y-0-Y
\&5 cydgiome —V=F-Y-0-Y

\s5 )Lt Caaglie —Y-F-Y-0-Y

VY ouiS Canglin —¥-F-Y-0-Y

VSV by Caglio —F-F-Y-D-Y

\EY b Jls) —0-F-v-a-v

VEA oo bodd p slacl g o 50 blxe bliske glacl j3 ied 5 )lid oS 5 —0-Y-0-Y

www.mirjalili.net



\VEA

159

NA

o
\V&

Vs
WA
WA
YA
YA
AY
AY
AY
VAY
VAR
\a.
\a.
\a.
ya¥
YaA
Yo
Y0
Y.$
v.5
v.5
YA
Y1)
YA
VY
VY
YVF

YV

www.mirjalili.net

i Sl g 2S5 dnloes =V —0-Y-0-Y
A-0-Y s

-0-Y Jle

YL (5l 5o, -F-F
oo OYlasl -V -y
yme =NV —EY
s Ylas! glacawl —Y-V-5-Y
Jasl o8y (S —V=Y-V-5-Y
Jlail 4l o g Job lod Sl (E5lS —Y-Y-\-F-Y
Jlasl 4l ) 5 Job (oo Ko (iileS —Y=Y-V-F-Y
Jlasl oo 53 55 553 S92 g —F-¥-V-F-Y
O el & G 5 Szl (gy550 9 —O-T—\=F-Y
s g St (5o Slio dgue8 —F=Y—)\=-5=Y
s VLl i3 (s Gl -1
Jlasl o3gdme )3 15 (oS 3,80e Hloe —F-V=5-Y
s VLS (g3lupglie (sla g, ~0-1-5-Y
S Olpass SV -0-V-F-Y
o iSgy —Y-0-\=F-Y
V=5-Y e
(048" zehune (63Y98 (3)9) 3V g iS'g, —Y—0-V-F-Y
FRP isg —¥-0-\-5-¥

aYlasl by cud )b il oy o K5l eolatwl —0-0-V-F-Y

Y48 SYlasl g3l o, Kal, -Y-£-Y
LB yme —V=Y—5-Y
JPSIERCRV N D I B 28 22 ¢
Jlast gla byl —¥=Y-5-Y
Stugg, slogy ~F-Y-5-Y
Jlasl deiiy —0-Y-0-¥

Stdly Jade CumBgo y> Jotome K s —F-V-FY

o5 49 50 Suiwdly Jato 3 (L3 slag s duwloee —Y-Y-F-Y

b9 3 Jlal cosis gl Sal) —A-Y-F-Y

aelie Er 2y 9 Sy é)9 )‘ odldiw] —V-A-Y—5-Y



AR
A
YV
Y&
N4
ARTA
ARR

vy

YYa

¥
AR

Y
YFY
Y¥o
Y4

Yoy

Yov

Yoa
vs-
Y&y
Y&y
Y&Y

YS¥

www.mirjalili.net

aoualo | oolaiwl —Y-A-Y-£-Y

S5 9 (B8 Jb > o8 sl Sod F-A-Y-F-Y
(655 Bag) U8 B9 ) edlatsl ¥-A-Y-F-¥
JSs T lato I osliul —0-A-Y-5-Y
iiS B Aoy (2 (S i b Jlail (gjlopglie —F-A-Y-F-Y
ol (313,52 (38 sl g (sl ISl —2-Y-5-
Sl Bs b (o Jladl 3 00l e jloslinl 5 ool §y9 Jobo il -V-A-Y-F-Y
Vg Jlail (lopglio Y-5-Y ko

i (5l — g (WIS

o5lw 4> ool il b g Bis Y Lad
By -V-Y

JS s 1 Bl b gy - Y=Y
Dl o akiteli -)-Y-¥

eyl o el -V-V-Y

3y 43.«.‘9 -y-y

ey poliiali -F-¥

oligS (ygimw —O-Y

19,8 slaatsf 5-¥

dosdo —V-F
Wiy oo (33900 43L] —Y—F
(CBF) | Xea 50Y48 slaoslpe -V-Y-¥
opg )R 0 (gd)lpe sl slb lles —V-V-Y-F

N
sibd glacl glacodgasme —¥-V-)-Y-¥

3 P e e e e e e



Y50 sl (syled slacl Y lasl -F-V-)V-y-¥

Y7 A gV ors gailee sl slays —0-)-V-Y-¥
et Foore S )Sen 01 i )oe SOE (Sl Lalps -V -Y-F
Y iy lgo (kb (cliae] —\-Y—\-Y—F
VZA o yloe (glacglad Y lasl -Y-Y—\-Y-¥
Y7A AoV ons sdiylee ool sl ys —Y-Y-)-Y-F
G (EBF) 1,51y (so¥s8 (slaoylga -Y-Y-¥
™ 9 SI5ly 3Y5h (sl oo —\-Y-Y-¥
w el YLl g iyl (s plad (slizel (b V-V -Y-Y-F
WY ntislon (o slig s ~Y VY-V
Yvy oy g YLl ol o —Y—\-Y-Y—¥
e o3l 5 513 )3 Jgane (51 Sly iylgo ~Y-Y-Y-¥
VY (BRBF) [ileS 0.5 (slaaiy e -¥-V-F
YV$ ol ol o, aslol —F-Y-f
VY w5l ey 3 00D ey i glda e 30,5 Blsl —0-Y-¥
VA ko g byt B,l5e3 (32,5 Sl —Y—F
YA s b e SV YC¥
" 8 sy )l 9 ySles -V -V -Y-F
YAD bt o S gl Y- \-Y—¥
VA orhad S —\ YV -YF
W by oSl —Y-Y—\Y—F
e (Bt 2> Caghs ¥\-F¥
i FRP alas b 5y Jlyd Cogls =\-¥=)\-1-¥
yay loslB Lo ~Y-Y-¥
var s gl e —V-Y-Y—¥
yaa ©oVgd oy s jlays -Y-Y-F
Voo gons 005 ot (63Vgh by jleyd —)-Y-Y-F
A4 o> Gys V- -Y-¥—¥
e & ) & Gy JLasl Y-\ -YY—F
vy 6 g bl ad gl Yoy -yyo¥
oy oh2g oMl St (63V98 (b lgpd —V-Y-T-F
vev oz yg —\-Y-Y-Y—¥

www.mirjalili.net



Y.y
Yo
Y0
Yo
Y5
Y5
Y.y

Y-y

¥y

YYY

Y&V

\ra's

YEA

Yy
YVY

YV
VYo

Yo
A4
YYv
Yvyv

YYA

www.mirjalili.net

) il 4 )y Jlas] —Y-Y-¥-¥-¥
B g adl aJ glis) —y-y-y-y-f
ohg 00 o (V5 (b > —Y-TYY
Jlg2d B9 —\-V-Y-v-¥
& Gl 4 3y Jlast —¥-¥-Y-v-
el gy —¥-Y-Y-¥—¥
@V (B lpd Cajorels (gl ] F-¥-Y-F

i Sy gl ylgs -F-Y-F
s OB 4,5 Adls] -F-F
(Al (2505 adls]) V=¥ s

(nobe i siod B b sl sl laidlo (s pdy ol gy ) Y- o

o3 SalS —0 Juad
doddo — V-0

obidlw 0 wals -Y-0
V-0 ke

Lol 53laea )3 105 gilwlas —F Juad

olls -y-F
a5 sad Jj )3 (sloj ) (silw e o 9 b plead e aulie —V-V-F
b Sl (> (sl )le -5
S5lwle Sptuw glgil -Y-F
(sl SwwY) ogia¥l (Sloatu —V-Y-F
Y98 Clxiio olyon 4 05 (2lpe b (ogiae 5 (b (St (b —V-V-F
(LRB) (oo e b (Sitw¥ Sl pitugs —Y-Y—5
(HDNR) 5L (olye b (b SiwY (bt —F-Y-F
EERC .S 5 iaus —-D-Y—5



YYA
YYA
Yva

YA~

YA«
YA
YAY
YAY
YAD
YAY
¥4

Y45
Yas

Yas

Y.y

AR
7

£Y¥
¥YY
¥vs
¥y

e

www.mirjalili.net

TASS (15 5 e =5V
(R-FBI) osigr o SKlaol Slis s —Y-Y-5
FPS Sl 59l piwmw —A-Y—5

55 (St —1-Y-F

EXV KAy WO T PN | I TRPS B

Sl g 3 P — A gla,b ol J1-F-5

Sloj P Slae cuai Yol -0-F

bludl 5,0 -F-F

T e

(HDR)YL (o0 b (Sl (sloj ) Shaa (21,b Jolpo -A-F

(LRB) sty diod b (Sitw¥ glo)) JSlaa (21yb Jolyo -4-F
Jlia Vo5

Cipog V=)=

YA+ asbpol wlol p o died OB sl L -Y-Y.—F

Y5 s bl o ojls (glojy) byl Y=Y —F

Sloj)) silwlix gy 4 (giluge —¥-V-—F

ol (g5l 53 )50 -V
dodde — Y-V
ojw Gewly g (im0 1YY
1,51 o glgil ~F-¥
SBhol b Sly0 —V-Y-V

T L e
(SMA) 53Ul o 31,00 —-Y-Y

)95‘““9 dl-‘b)f‘)#o —¥-y-v



Yy

FYyY

Fre

e
0
0

Yo

Yo
¥r
Frv
¥ra

¥F-
FFY
FFY

FFY
¥rY
¥o-

Yo

Yoy

Yov
YOA

¥5.
F5Y

F50

www.mirjalili.net

St Sy 0¥V
> Sl 7YY

e b ojlw Judod (sl —F-Y
(NS/IND) a6 5100 5 (s o3l il 39, =)=V
(NS/LD) s jS1pse 5 (s pué 03l Julos s2g, =Y-¥-Y
(LS/ND) s e 31y g (Jas ojles il g, —Y-F-Y
(LS/LD) L3 Slpe g o o5l Judoo ig, —¥—¥-V

1,5 o (53 51,5 laseatio ~O-Y
(orkess g (Slasl glgil Jolis) 500y 4y danly (gl ST po —V-0-Y
joSunsy S She elgl Jolds Cu puo 4y dtnly 1o V-0V
(050 y5 g e oo s Al oly SV 1gSang (sl Sy —Y—D-Y
S so s ilisen IS5 —F-0-V

3 Slos ol —F-Y
Sy 31 03wl b ol (g 5lmter oS -V-Y
Jlo -A-Y

Pl b 3 (s (Sl Ghg) —V-A-Y
Sl bojlo (bl -V-A-Y

(6 25 s =AY

e g1plaid b g5l A Juad

Ao —Y-A

CwidS gl 3 51 il ool 395 g9 Ol L 1gil YA
Ao C)L'S CanSas =V=Y=A
o A cuwsls -Y-Y-A

(il (13903 d)) Chilaw (55l (09, —T'-A

Sl L bl o by sbyloidle Cogti —F-A



42
Y55
Y55
¥V
¥SA
54
¥4
¥4
¥V
V)
¥y
s
YYo
iz
\alg

vy
Yyv

YYA

FYA
YA
FA-

TA-

FAY
FAY
FAY

YAY

www.mirjalili.net

FRP ¢ 9008 pivues =V -F-A
s B yxo =V =V =F=A
blse —¥-V-¥-A
FRP S yo slge clo sla g, —Y—V-¥-A
FRP S 10 slge (Sl clasuin —F-V-F-A
b pjy —0-\V-F-A
551555 Ly L FRP (glagip (sl ariee 2815 s -5\ -F-A
o5l yd by jaulS glgil 5 Slos duslae —V—V-F-A
FRP L (sjlupsli <S55 5 (g, ~A-)-F-A
e (3¥g3 b i slas! fya pn ] sl lgrd ool —\—A-Y-F-A
oo 635 b 55 (sliel b s T (sl s gl ~Y-A-)-¥-A
S S, -V-F-A
oAb yiSg) slyled (o Cogdi —V-Y-Y-A
el e 4 o i) d Ko Jlasl =Y-Y-F-A
oy g anas -Y-Y-A
alad o by slayled Jlasl =V-Y-¥-A
oy slyled o =Y-Y-¥-A
2 )lged A 09y b b STy Cugll (Bg) Aulie —Y-Y-¥-A
i slelgo |l -F-F-A
Ay Sl 3l eolaiwl -0-F-A

Mo b oS g3l Rowo 83,55 -F-F-A

B LS s -V-F-A
oo (3903 JoUS' 2 5k 51 ledd b (g1l i (6 5Luntr —O-A
EW,1 b oWy 5> Iy saliiali 23 )b

o s selatels -)1-0-A

al.izs)l 49 6@.!4.“7[; -Y-0-A
o glesle gilwpglis VA Jle



ovYo

OYd

oY D
g
g
vy

OYA
AOYA
aYa
aYa
A
OYY
OYY
AYY
oYY

YA

IAARS
IATAR
IATARS
OOY

OOY

NIV
INAYS
AN

bov

IATAR

www.mirjalili.net

sty GGl b (g5l — Juad
doado —Y-4
B)lssd (g5lweglio-T-4
B e
Siad polic glpal 026 —1-1-¥-4
Sirad ool 3)8he culie Sl —Y-\-Y-4
© 2l sy ) s jolie —Y-Y-4
il sloaans -Y-Y-4
Sloj ) (BBl (sladons Cumdge —\-T-Y-1
lojy) 8 dows Slaseie —Y-Y-Y-1
105y bl dowss (135,18 B —Y-Y-Y-4
laadsS > (88l dows Lz —F-¥-V-4
25U ot Ll JolS ase ¢ yguas 45 Jasl p )3 dewsd (Siwgn —0-Y-Y-

ol Jlasd 4y Juato  Sbdl ol (g9 yosis Ial (glojy) dons (Siwgn —F-Y-Y-4
ol cladons —F-Y-4

350 w38 (slad Shoo (2l 096 —1-F-¥-1
adsS 1 @ dons gl 0o —V-F-¥-1
I 9 S bl b Y9
S5 s slalys -)-Y-4
98 slagll (3lupglio -Y-T-1
Coz b el (LSolS glaylenslu -Y-Y-4
S5 Gl lges (40903 el ~F-T-4
29 soladls -F-4
il 5l g9z slplisle po)ly ol s Lol e -V-¥-1
S §roaisS 5 b o> slaleisle s5lepglio ~Y-F-4
b )‘ C)l> LSLQJ&N)“'” ﬁ])‘.’ 2 u-iw’ (_SLQDJM.{ » l; ¥ dlﬁul.o.olw )]9:1.) Lg)l“’r"ﬁb" —\=-y-¥-14

aciuo J31 (glo S pS il > sz slapleile (s3lopglie —¥-Y-F-1



Lojluli glojy) (g5lute = Juad

OFd Ao —Y-Y+
A Ssloxe g1l (55lwoglio —Y-) «
INZN S slone ot 1 s cuwl JEBE b Sal, =YY=
o S g (Sl glial gjlwpglio Y-+
avy 23 il 53 By g (Sle claptums 4 015 3)ly slacawl oy p —V-Y-) -
BV Sl g (SOl (loasumm 5 d/ubwi ol oo Kal, -Y-Y-) .
DAY re

www.mirjalili.net



www.mirjalili.net



Jal e

*

CF

www.mirjalili.net



www.mirjalili.net



Jal e

*

CF

www.mirjalili.net



www.mirjalili.net



2 Sl 52,8y Jol Jur

olls -y-)

it glaad )y ) 135S 0 e dSS i 50U Cod 5o el lipl ojlu (i S 00 Al ey pla 0
LS js g 0jlo Gl 18 sl 5 )5 Ll ile oo (Bl (StaVl) (ad 0394000 5 T3] a5 505 9 0l Gy
23,5 sjlw ol el cunl (Sen Colps 0 &S iy waled 5108 el edgase I sl

s 3551515 ol g 9wl ansly 1) (s 5)90 3, Ses s 53) A3l 51 (8L slag s Joob (Ul AL Laojles
bl o ytoge 25 B (b laulgs Jai 350 03900 1 (ol ilisie (il S iee izren 5 lalyg da S
Cenglio cdwiin § ($4)S (mlpme (B oy 1l A5sle )5 o 3T A5 51 U glag s ST cod ojle L8, 5 oS
ool (1o syl (sl og2rge (sloojls sloj ) (gilune 52 P gl o) iz cslajial)ly 5 ojl slinl (60 JS
7 e gl 581 48 a8 el Laojlas (il line ooy sl ilie (sladg, ] slaJlo )3 adl e
Bl o bojle o8 9 (&S S 2Ll

Cax slopy slap wdlS sl Jols Clopd (ulsl g dilaie (305 llpd 4 dagi b (S (lagy) 5
2l b slaul dinl (g IS5 il B )L pleges ilo ol sang 2] )3 35250 ablsis leMb] (4 glaan
ojls (slojyd Cnglio (s g adsl 0,90, Ca gl 3l g 0ud 4 g (Al Ll 4 Ced (5SUSS Sl 3 Sl cojls
Do oo odldul

Ol g b b ojlw Clasuin wload as &S obj)l dsye 3 a8 Sledbl (laSSh 4 dv g b oS (sl ybg) 5o
gyl oads bl o Jolite (slaig) 5l edlitel b g of (lab Lyl 4y a2 g5 b ol (il 5 4B S )18 aalllas )50 (5 iy

255 o plosl ojle (sloj ) (6 pdycl

o5l 5l 4 Cudyb S bl (23,5 w9, —Y-)

Caxady mal dmy ey Sl 39,5 (o 3 ok A3 v o ey Sl Candg )3 03l 3 Slas gy il
295 3e Cnglia 395 0 s (P Ygano Lglosils 13) ojlus 31 dlath < (sl lK0 yois g bl il 53 0l Canglia

950 oS O (595 32 Sl (Sl omie (el 3l dm 33,5 (oo e el ) (e |y ] &S (gt gy
Aiabe Baa bl plele |y ol b bl ool 53 )Slas abii 1) )65 3e dbis a3l ,5 5l z)b J3); 5l plole b &S

g b g 3 b e —)-Y-)

Sy ot ()l il 39450l 05l (Sw V) (das cud b 4T e 50 b e ol 3)ly sla)l ol ) (pl) ojle oad

www.mirjalili.net



] Slije 5 3990 SLGaELw (§ojy) (6 jlugs (SWoo gL g (sloid), £

CA_»S).‘o (s—o ‘ML’@ RPRC ) a)l.w Ls]ab w)b &S L;’L’x.’—l )1 Lol ._\.wa;o c)L‘u L;ou» L’ ).3‘).3 U—l i as 0dg L,ul.» s n_gq
ol lis cusd LialS ol e dalse Codd ialS L aS edgy puditue bglas 1 glacgeme Jold eges jskay baojle
=) JSK8) Wb e ol (B ials

A
3{ 140
ay
73 120

5 1A ~ 100+

o - -—--
- ! 3 ;’I 80
,-‘J ;” 60 -
/} :/ 40
' [
> & 20 -
7777 7 0

(Pb (2lmle ply jd Al ) Cud b dosie —Y-) JSUS

SLa S5 3 Al o ply b IS b &y Con ol Lo Jaos B b i ot il b b il e
sl 013 0313 toled il byl il g b slagizeia 1 (Shigas (Y1) o (V1)

VA .
) P Fee oW

L’ d LW

1
)t'.é) b.)s.l?u A /I"// i /‘
(RS M S L pwe
o b e Y- S

(9938 (St (Stid) et Lo (sl sy 5l eolizal ol o i b b o i s o &

Al g0

www.mirjalili.net



14 Sl 52,8y Jol Jur

S, /
<A T=1/2 sec/

o Cudyb b dode VY S

b b VY-

45l b (sla gionie 1S oo ol L5 b ] 4 47 93)5 po iy 03l 1 2l LS 00 & 05l 4y Jlesl o35

5 el GLLd ik 99 (ehls Yaane Lo ioxie (] abisd o ciiail oSl oy il cub ¢ 5kl jls Ciubs s ¢

Ll L 5l ol bl 2 48 2595 0 425 21050 0 (e gl 3l b (sla oo Jgans yskay bl o Sl o pus
(F=V ) 92 dl3s w5 BB i

120 prsasnssnnsinnias N T i R
= o5l 0 g 5 il

100 e crertin e T Pl SRR e (1 il ) i S aue[

0.50 | J. P———l—

050 ff o e N e

b Az

0.40 oo ------------------- ------------------- ---------------

0.20 - RO : i f Wi st

0.00 ; : ; ; i ;
0.00 0.50 1.00 1.50 2.00 250 3.00

(dl) gr

o155 Lo g 9 5 ilieo! 3L b i —F—) JSUWS

www.mirjalili.net



] Slije 5 3990 SLGaELw (§ojy) (6 jlugs (SWoo gL g (sloid), A

o}Lw XV @L"ub 3 ‘SAJSJ».C abdi -Y-Y-)

48 s ojlu 3 Slas dal Wil oAb ) e Slate piagw ;3 45 ol jl 9 Cud)l sla e dblE oo 4

sl ojls b )b giomie Jobo y3 ojl By dlai 0,Slas dla aly ) Cusl (gsluo ol )3 3250 b b L ojls Sl T 3
33355 a5 caslisie (glye b 5l (odie 1L 355 )3 gl (ad Cuond )3 oo 93 fbli5 45T ()90 ) Cunl S5 4 p3Y
heb ploml pSlis GBua bl abols eomen g 2l (olld g (o by pilins o Slos ahall (385 (s 9)
23 03w Gl o st oo 5l Bam @Bly 3 e e (L5 (ad e Julos )5 4B, )6 A3l e b sl A gl cou

| dy dpi Sd

Gan luls g5 ,Shes dlaii (33,5 aseie ~O-) S

www.mirjalili.net



1 Sl 52,8y Jol Jur

RV O)&LO-C lJ )L’é} -y

o sl slojloyd 5 (slojlw slael slome (3 s i b Ygano ojbus 1 sl 390 (slojy) 5, Shae daw
ol @b gl (Josd BB o)lus 5l plolis Jols (0, Ses ol bl D95 o0 Gl (loj)) spdyslad 5l paseie
A5 5l ojlw csanl §l (a5 Lajlne ol &8 298 0 o] (glaol ol (slajhas 4 do5 b A5 (sl olass ol 45 5]
yplls CBMS] d93g b aS Wled,S 8l,) (o3 Shas zglan I Jglie i )i Caliseo (slaaal pol il o eloin] g (odlasdl
{1 JS5) ol (5 gl don sl
A S sl b398 ]

'

I I WS

9
'

A

>
) Pl 515 9 (Sl (R0 yutd
L;la..> )L‘Lé) 039..\>u

oot b @ )lus

u Ja
=

ojlw cd )b Love
(™, B b
I ¢
-
4,
k|
9
X
: Y v A ETGREPRE )
g i e o b398 sl

3 Slos gedaws

Gliseo saolpl 13 (gl 03lw 3,Shos ohw (goxie —F-Y JSWS

Lojlw (g 5lags -V

g Lacins cpl e ol polaie 43,5 oo oy o Sl wlS g lacins 395 o0 ploxil ojl 59y » &5 b byl bl
L‘)lAI.'SL.» 5 LS}L*“—Q). dL{bui‘:g) Oy d‘)_g Qlﬁal ke yd | S92 el stoui)” )’l odla_wl cd)’L“_Q(g Fl.'gu'l

.JJ)‘KUA d)w LS‘)'? L;J'?u.:‘ LSLQU;B?) » dlcw ).ul.: oS .))1.! d9>9 Lral.bw.)abu

www.mirjalili.net



2] Slije 5 3990 SLGaELw (§ojy) (6 jluntr (SWo0 gL g (sloid), ).

D05 (Wb 25 O)ygo 4 g |y radgioe (pl 4s gerre
okt le (6 Slas Glial -l
el i codgize —

Silete yol 3 Gloj Cadgizme —o

(s 9 o) ilome slocydgize -

Silete o > gl 39 Jlb &g 0~
Silte oloj > Sy jl 320 2

Sl bl s pgd ¢

Lo, Sl w9 bl (g5lage dpuly bl 3 o5l 5l 4 g b conl (6958 (55l plonil jolaio a4y B> e
J.Jaw axlleo 9 (™)) IR W) ul?b;] Lgl!b.))a.ml) l.: w].m

S 3wt S3 pal, —F-)

JB g cpme 5l 4 oliwd b &l s ialS Loy ity ) (lojl 5,Shes doms cslp Al bg ccsilunte 3yl
4t 93 Jol (5Lt s2aly IS gl & 13boo plogen s 4 eile Sl 5 3,8Les 5l Jd

2905 03l Ll ) lazen L g liome job @0 olgi n 45 caiily oo

Sl ol L S8 s Jolis SR P sl pal, 9 039 wueg (AJ)J) &5 SMpcu! L)‘”‘)B‘) ojlw ;LS u,u.mlf eyloiz L

Al o g WA laidle lisl g leidle co 55 (2ol
o il dpaly &5 g 3> Jlo (sl 2db o oad OBl (giluge 3]y 4 ol (gl oolatal 3590 59y (6iluke
B J0l sl gy 53,8 a8ls] Lo 5| byl sl o)l 5 5 Camglio gl ¢ slazslo 15 gl 5o py b

(V=N JS8) g 48516 yal ol e (litod (gl Bl o g i3l (35 AL e (slayginn Sl (b > (9,5

laspaly o)l 559 (o0 xie b pde g (8 g yaly il Ayl U Gl gals gl w0 )lil a8 jglailen
5l A5)ke b yaly cpl il o o5l 3l als g cud s (ilidl IS jiso 9o Jels 8

al e kol —il

www.mirjalili.net



1) Sl s8]y Jol JuaS

ol elaial L2alS L GBis
05l Ceoglio yiul3dl —

olw (ol (e il jEl -

0w sy JSd l8l e

ojlu jbs Jials ¢

T
[ 1]

i

| 1l 1l | | ] Il 1l 1l |
=] T T T 1
] 1l Il Il | ] Il Il Il ]
L2 Gl 2,5 Bl - oy sl 53,5 LSl -
| Il Il Il | T T T T T
| Il I I | T m T I |
| 1l 1l Il | T T T T |
Gl 0,5 adlsl -& Pl laad 43,5 adlsl -

EXWRERIE L3 (5] WWEPR- SV SR P WAV JURF-X W e JUSIN L P PN L B T I L

www.mirjalili.net



2] Slije 5 3990 SLGaELw (§ojy) (6 jluntr (SWo0 gL g (sloid), 'y

Jold (upaee gladpaly 255 58 Jlaide 15 (o pae gladyml) wl (il plsl jslaie a8 sladpaly 2 0gMe
bl 25 2)l9e

(il P el 1 3,8 ool : call

(il plodl (loj B ol a5z

(Silake pis 9 39290 yhaS Spdyi o

b (e (el jglaie 4 plelo ()8 i o

Wi Gleidle elisl g 3gs g0 leidle o e

o iz (b ) (28 il polie i
Sb g el 30 j0 kad b leis b B » 28 ba g 5luge 38 pod z

2 6L slacudgi e dloul el Wl o g adl o 8 (sladyaly Clasl )3 Lol Jolse 51 b pie (sladyaly
Cowd dy (38 g (e sl yly (lojor (13903 LI L o)lgen (ilate 0ged o yine QLR35 (giluge Sy ol

132! o90 2ol & !y —V-F-)

o3l 4 3)ly (Sl gy Jood sl (BB byl g OB da)lsed dagST8L ol o3l (S s &7 (390 5
S350 03w 2| (mdge ol il i 5l By o) 4 55 s (LS e g el st 4 Jg il s
sob do ladd g uad i Fyojlw jd dlodes ol g cunl Jod LB dad 3 ol (60, Slas daii (Cursg oyl jd bl e
D)8 o dbul LB (g395e blis jd ¢ adge

by i gMol U duglis j0) oleid @ ojlw slinl adg0 oMol cunl ouds 02ld (lis (A=) JSb )3 oS jslailar
(=dge gl a9 J8 ojlu cudibs g 5l slaizie 5 Cull 15 il (IS )18, g9y 2 Sz U (bl ol
odie Cosale 2l e il (Sl (509100 Sl mdgn Mol & md e S 5 (AY) S i3S e Stz e
Do ol Cudyls Love 13,5 1y asbdl 5 drwgl el wgdore jolay Wilg o ladd g uBd i 1) o5l cud )b

Ol D9 oo dlan Mo &S jolailen LAl o dgl ojle cud )l ol e saimd i A-B-C-D-E e (A-)) S5
Slgden 5 cnl il Blo giae K4 > Sliw skl 15 S @b culio 3,Mos das 31 o (godie B G 2B ioxie
2, 4ol Mg e bl o 335 033 38 o IS5 s b b g Congli Jio ey 3 5 s il 9 )
Mol a0l cd )b oo 0 yLis A-B-C-D-F-G-H v .S oy cuwd (655 )5 sl S s 4 0l g
Sy Ly sl 3, Slae 4l Sy 31, 5l (ioxie Slgicgn by i (iio o l > a8l o il pie ndge
weles gl ol iy 5 5 Slos o

www.mirjalili.net



" Sl 52,8y Jol Jur

le——— o &L?ql?
Sl 5 am
EXCIC ILES
L;Lo‘ b)'l.w ).>
ol ol
(1)
sl gae x ‘0 chelojlo > Ban glol>
3" PR W) d).L“'eﬁ o)'L.u 9
P 1
2 . )
o ‘5)% b)l.u:
ol @‘evle'
(<)
Codyb vy 05w piwaw ! U B -A-Y JSS
Cud b Joxio ol 13a] (adg0 2! WU -
S ff'T =1/2sec
T =2sec
T =3sec
0 5 10 15 20 25 30 S (cm)

o3l g5 3,Sdos g 5] (adg0 Mol Wil - UG

A byl b o slacl polaS s il o 2ol ,5L gl Cuoglie g S juusd CablB yil38l ¢ yog) (ol 5l CBan

Wy 18155 03l 5LS D50 (ga> Cundyg

www.mirjalili.net



2] Slije 5 3990 SLGaELw (§ojy) (6 jluntr (SWo0 gL g (sloid), 'r

sl L dodl VLail oS g g5 (S ] pliee lai 350 (gloj ) Cunglio 4y iy ol slasl oyl ol o
(318 Lo 5 s oy SleSTy 5l o3kl czola (g9 (5358 lad)g (12,5 LN (Sl L wlilad (i JS0la b I iz
p3Y Lgd oo Cugl g Caoye g (21 (S Gl jl ool FRP Cojonels (sl w6365, (8l s ecnjy G0
Jloel L e dnie 485 Ojgo (sl Cogll g 39290 sliael (g b ccalio (Glue 9 pue i 4 (2l jslaie 4 Cunl S5 4
3 Sy 2 3)90 50 e & (o3l clinl (g Mol (gl Saly) pod Juad 3 T 29 asllas (Stugy ciliseo sla by,
.bb)fuo Cou o)'L.u sl)’.?J O90 C)/LA LS')'f odléstuw! J.Als L;La:)&a:!)

ojle il i g Ceoglile i30Syl y ~Y—F -

o8l g ool Cuglie ial38laiil oo Waojle (slojy) Jlb) 38 15U Slual (p 56y 08 sl IS g (sl Cuoglio

il oo OS] elyls 50 Sl 5l b s 0 (Jo )b 000 4 K005 Hlay soudlio ojl S

A-B-C-D isxio JS_i tyal > sl o oy i (V=)) JS65 55 itk inlj3l 90 ol camglin ytaljdl sl
(b Sl a il V SVl (Lol sl (loj Jud I (Slaseie ()l o3l cpl sl (ST canglio b ojl cudyls il
05w 3,Sloe alai L3b e el 10 ply ol ool 5 oles do 5 /)40 i S k5 6yl 2 gl 3 +/+00
(iomia ABE-F-GH _ioxio JSi5 cpl > rizmad ol o 0313 L5 &gl ojbw sl o b Blite 5l b 5 D elais >
SVl Lol sl loj S5 ol o dag B S5 Bl (Sl Cangliio (21331 51 any 0jls gl Sae cud b b
r e Sle (b (oloule il ojle (5 (3BT (gt Caoglie alial ims Ll & Cunl 43l Y o 5 ol
e IVYG B o)l ds (el Sl (gl 00l (gl o3l wul ojl (ol JSS i b )b SOl ol g 4l Slaix
il oo yraglo Vo plmle 3 (ghie 3 )Sles dai 5 < /YOG ol 2> b Ol
1/2sec;

S, '
ALk
5 b

0l (& 5btg o5l Lo e

adol ojlw 5l Soxie

.35¢ . 55 ==
0.35¢ K b/&lo.ccdo.m o

0.22¢ T =3sec
0.10g ‘ ey o
0.05g D
A 1 T : T T : ; (Cm)
0 5 10 15 20 25 30 s

o5l (510550 3,S0as 4D i Croglio (a3l J5l —Y o —) JSUS

www.mirjalili.net



19 Sl 52,8y Jol Jur

Cronnd s g (w50 ]38l e il Cuoglie ]38l & oo (gl jolaie 4y Sl )Kaly ST 505 lo 4
Cmbly (> andl el dalyss dgng 4 ojle S (6l S5 b )b 13 oyt b g 0,8 algss gy b b il e Lo
Wb Aled e 58 e Gl 8l 4 (Olile g yled 93,5 a8l asle) ojlu cueglie inl3l gl o Il gla, Sl ST

Wl 00 031> L 05l cud )b b i (e Giuli8l W36 (VYY) S o

s Sbos dais | ‘Ij_is_e_c
ad il

pilw 51050 3, 5has i B L33l Sl —Y - JSC
olid @l V0 SVl Lol Colis loj syld ojle (ol bl o adgl o5l 4 bgy o A-B-C-D-E v JS5 ol 5o
il (i ;L 35 ACF-GH-T oo il oo < IYD G il 2l (el QLB 5 </YY Gl 08 ()l > 5 b
LS’LV 9 UJ““’ d)l> A ).) Lf‘"‘o A_)L.M) ‘4.\4[4 ) )g‘)g D)L.: c_i.\...w Y‘ ul.ol «_:5LJ ul.n) .\.wl;u.o ror.w > w)l)S‘ L) o)l.w dl).: u...‘i)]o
sl Vo dn el VYYD 3l ojliw 3y, Slos alads Wil &gy o Giulidl cpl 180 .l asile BL puss 9y 5

Caily aalgzs olyer a1y ol glayb ol )0 05l Cuoglio 1> (0L5 jusi (pl g Wb o

obss b 3L GhalS 8yl y ~F—F-)

3 Jeoss slacad b (il cbu wjls L pials o, eolatul o 5l b ojle (gjluge can olgi oo 45 (6,50 5 pual,
3L ol b ol g2 o)y cslag sl o ol uoly (ol Sal; (618G b aply ol o 4 0o ol 2 3)ls (slogy il
2 oS cub ang Bb0pS o Sygo o 5 cab )3 @l wjle cud b ove [ Sl by i 3,5 0 2ol o)l
A ol gl oad 4 bl lo)Sal, jlasl ojle 5ew g Caglio GBI L olyen 1L 3yl cpl jleslitul oe sla)lS
(Lo ySyme) (55! BT Jleb ot slappiams b g (1o jlsli (slaptunn cud loiblo p > (E2lS 4 Gl 00 3 pnl, o]
2,8 oLl

www.mirjalili.net



2] Slije 5 3990 SLGaELw (§ojy) (6 jluntr (SWo0 gL g (sloid), V£

ot oy ial —)-F-F-)

(Silte Sl e ooyl (S M (o)l cudib b (ol (Bl S s b &S plapledle )

oiels Lasl 3 1) alls 5l 8l IS (slvgyss g IS peis Gliee (g ey (201 L &S |z il oo plaidlo > oS
re Ola L (glod )3 0ad ool lias yuii (laidlo (£ )5 S ¢ SBg8 Slib 55 b (g o0 yolate ol (sl b
3y 3 3505 (S ol i |y plebls oy R0 blE & (i glaylil g e JSI L g B sl Slasie

3loe (Glib plo b ) ol sg) 5l il ()b il (ot lo p 2 (il 53 oo

gl dlina b (gl b )55 5 0]y () 5 23lge (gloj ) ,Skos 39m0 g ol g ialS 2z 5]
3l dgag dids S Bis ply > a8 IMUe g leidle o Bl LB glacl jab e b Jes j0 g dbl e 05l
il o JSio 3 gl oyl il ool

sl 01 030 L5 ol 5 b izeie g1 bl e el Ll (VW-Y) JSs 5

T =1/2sec,
S:| : 4?”9‘ D}Ld }L‘f; UN
A '
)
) 0l (g5l 05l 4o L5 e
i 5 Slos alai
4 -
y T =1sec
: /’/
7 ) -
’ ) P T =2sec
[ — .
/ | e il T =3sec
’.r { >< - iy e RS ER
! e R — T
I Pt S | ' >
0 5 10 15 20 25 30 s, (cm)

o3l L Sove g leid e oy Bl LU VYY) USS

&lo5 7 Silwhas i —Y-Y-¥-)

A8 ol S il o S5 g0 0)us 55y aT3); gl LialS (gl olio 5yn celo)y) (gjlulis (elbpns I o3liul
8535 J] oo (6los,) slaslolie 1S b adl sg2s0 latblo )3 (o Slisgers b 5 A3l 55 ao sl ] cllis

dg0d dgdxo OLoJ.&L» & |) OR) @»L-S)] Qlf)s- D 29390

www.mirjalili.net



v Sl 52,8y Jol Jur

oo o T g oligS claglozsl ol il gy 55 n Jos (1) S8 (Sl JSib e b s 5o 03l
Dyl 6 yieS” o) ey g ik slileid b (gly g 03

4 jlulis gt gy ol 5l g 0 0l (ol gl (yloj 3 bl ialisl 4 oo (gloj ) lolis (slapimmn couas
ojlw 5l 2l sisu o 5l als 4 joxie Cll cpl Coles 3 Wil S et 365 3 1) o5l sloj)) s JSh e Sl oy

Dgd oo bilodds (gjlwlis &S

Wl o 031 inled o5l cud )b (ol 4 5l cads gla ey sloj ) Ll 156 (WWY) S 4

! !
:'T =1/2sec / @ disly a8l alS 5ls slecad ggee
S.‘l | ; 5 2
A !dy=10cm /T =1seC 9 Sboliz oy s sl A 25T S0 s
0.60 ! d'y=20cm / Gloy ) sloloz b s 6l 0 jiSTos S0 s
.60g 4 /
1

0.50g

0.40g

0.30g

0.20g

0.10gB

o3lw Cud b g 5L by (glo3,) gWdslwlas 1 ealii! il i - YY) JSUS

> 03l el S oo o | (55 (5 jbee) bl Bl (8l byl i iowio A-B-C-D-E iomio IS 1)
sy s o 5 153 il el 09,5 gl oo s S1is 53, s i

S 5 ST e (gl ) Sl s a5l A s byl i et A-A-B-CDE' i
s e alen Mo a5 polailan Ny 428l St I Gloliz i 53 (obule 5 & acunglia ol 5 6l 5 50
ol odile (Bl S (g9 0jle (2ld 5 A5 (55l Cunglie

) o 8 oz ol ol oy 458 V1D 4 L5 003 sl b K] Lol ol ol i

Syl dlie joday il e yiosilo Vol (BY) o0 (s3luliz il )3 g yiastl VYO ply odis (silue b5l > (B)

www.mirjalili.net



2] Slije 5 3990 SLGaELw (§ojy) (6 jluntr (SWo0 gL g (sloid), 4

3 ol 3 & By aibige yieils £+ ply (D) 0ad (s3luliz 83ls 1 5 il V0l (D) adsl il 3 ol 2lul>
WDgus (o Ioaome b o 5 dmole o olye Lb A 00 b &S 1w b canlite g edlaiwl (gloj ) jlwlis piuw
sowilaw YO ply ads obols 3 0nd (gilwlis 85l ;0 5 Sles dlads cunl ouds o3y ol (VWW=Y) JS& )0 &S jshailan
2ol L bl ddai 5 osd (g5lwlis 85l 3 5,Slee db o b la olols gl a5 395 o das Mo g a8l o 5le5]
J.wl.:up )“"""‘"L‘*’ Y. ).)l).g cL;Lo‘ Zjlu.:
cds e b HBly Lo olouls aiwlre (gl g 00g b ol S5 g bbby adS a5 cuih da g L andl

(b bl il 3wl oy (o) 53,5 b Cud)ls oo & 1) 00d (gjlulis Bilw cub )b

WA dalgs &l s fad )0 b piuaw (pl D)0 )0 i (6305 Gl

(51 0) (5551 SWT JUad pu (gLopampen —F'-F'-F-)

Silete 5 o5l 5l Sl sla)lSaly 5l (o lesdle S8 50 (il g S8 sl 6551 ST sl (65551
L JSd s g 05l 3 (6551 OBl clipl dus b st (B (sl e gyl &5 ool lo > il o
5 e B USS s b SISkl sl b 48 Wlosid il 5 ol Lol clinl pohaie cpl gl o dgimma |y ozl
ol SUSS yiS 5 ol & g A oo St 9 e |y 0l (6558 1 oy (W 1 ay oSy cols ool L
Maliiee Rl 5 (ol lag e il Bt Rl > 4 3)lge pam )3 Bt ol (6510 3 ] 098 o0 350000

JSB ) 53 sl 03 03l (L5 g 03l b il g 3L sl oo 59y B STye 3l ealial Ll (VFY) JSC 5
il Bl )3 3y Shos A il oo (e Clied (o) sl ojlo sl cud )b b govie S A-B-C-D i
a8l e 368 el VIO iy (e ool 5o ot

Bilaw 5 bl oy ST he (sl i cuas jl dw ojlw cud)lb ab | aoxie baad L j5 A-B-C-D'-E' e
oo Cenglio L33l wb g (455 +/VO & 45t V0 j) Lol ol loj LialS) il 005 45LS] 5w wb ok (s5luopslie
ais olonle 40 lgSe S ol ol 31l o3y Sl ioxie (59 03l (il )3 STyme l o3litel Lol b g8 o0
25 o)Ll (Gl (oul) yioe 2,Slas gams 45 ojls olsusd 4o 3 g yesBle VIB I oS (g lade & 0jle 5,Slas

www.mirjalili.net



14 Sl 52,8y Jol Jur

T =1/2sec
/ T =lsec @ disly adl als 5L slecads ggoxe

s, / / 9 5 e 9 i 1 0 S Tas (800 pis

N W .
i = 10¢in Sl b s (sl 0 5o e
0.50¢g dy= ZOj:m
1

dpj :20;Cm | ﬁ)lm .),\5.10.9 M

o5 (5 jlwp glao T =2sec

- | el ojhas 9,8 es alais

0.20g T =3sec
0.10g -
A - 4 =
20 25 30 S, (em)

Cud b b g 5l b Souie (89, (5551 kS Slgdame (S 31 03lw! il -V F—Y JSS

www.mirjalili.net



www.mirjalili.net



P99 mR)

(090 (S j g

www.mirjalili.net



www.mirjalili.net



Y Joo

www.mirjalili.net



www.mirjalili.net



14 (25540 3 gt i 5) i) g0 g (510, S0, — 095

b)i’*og@y Conls —)-Y

dodde—Y-Y-Y

pbl (gyob Wb culS Jos dylge ST 55 gh atdls oy 31 0 g b 2y Sle sl oY giae Cogdi (gly (6350 o
MMBMLmlu»)AoMMKFLA)ﬂymML@ba)ﬂwasbﬁ)IWdl)EW9m55fx
g 50

Do plol clizee g dus 43, 8ke b gy cullS

Sloww a3l dlgo 3l oolawl b cusls” )

S5l il edlatol b cusls -Y

Sl e 1 edlanl b cusls” Y

loww b 51 ol b culls -Y-)-Y

2 ogie Jhiel Joee |t oladze 1 g gl g laddy) 4 3 (hgelp e @ St (la)lS
Db e ol B9y cnl Jl (gilure Sles 03Vl 5 Jlasl clad Ko Joro )3 s 28 s

S8 4y gt by ol olee Jgb 4 g 3)She sl 5l 55 sterdie & gan a4y (S0 bl 5Kk S (4
sl o ol Sl oS 5 oy Mo 23,5 oo 1 gy Do caslio e b o] JS15 g 305 00 sl (1 )3 ¢S 0o olSts
S 4 Lad b gy So SeS 43S Mo b Elige (s (3905 2 3l e Blioe Sleglyy 9 ALl 5 Slge
wShye Flhsw S50 10 3, 8e yaelm 5 0llauBl 5 0dd Z)B Flygw J5b 5l Mo (o)lde Cunl (ol g 0]y Flyguw
el 5,8he (STl g oy p5Y Ceaglio dr loww B 33,5 0 (6y9l os p5Y (los de (b Flygur 31 Mo 35,5
Dy dalgd 5 S Colid) dont Al (e Elygw Lz g 039,

ol oads 031> LS VY=Y IS5 0 Sloww 4l dosue (gl a] n e

oS 921 dlgo 31 odlwl b Cuils - Y- -Y

Ollos dxis 53 b ol 2Ses8 )lee Jsb 5 Elogw sl & Conl i (Sl o 2L ol 598 (Suieas
Cawl 51,5 S5l dlge Caosd Lol 03,5 o 5 oo (6) Elyom

www.mirjalili.net



) Slije 5 39090 (Sl leid b (Sojy) (4 jlugy s oguid 918 105, 5laid), i

¢.)9a.3 L,L°~> 9 (Sl J.AK puf); Gy & 0‘9’(5“ ]) Le(v—l ug“);la..’ .JJ)].) JL) wald}g U")“f U)._\S ‘_,’.mfy] Lngwo

g o dusld g 055 o0 Lty o 15

S L Ll

D555 005 Ehse ) LBl Mol 05 Y gile)] o 98T

Sloss 1l o sl Jalpe VN -Y JSS

dond JomS 30 SS& @y dlge pl GV pdm 10 00,5 0 Jon S aw b g Gyso 4 Sl o
S99 4 (Shmad g 0dd oS 5 oh Ll plan )3 3lge S oo Elyg 01953 1) 3,5k 9 03,5 )y 35 1) JgunS g o0
ol 0 031y LS Y=V=Y Ko 50 JgmaS 31 S gl dlge S8 s ey sl 5l claiges ] oo

NTED 87
‘—"Lm Ili|'1I|'=||I'|I.. .|l||'l1l|||.||.||||

JyweS J515 oS 531 g0 oS &y gy CoudlS Y-V UK

www.mirjalili.net



rvy (25540 3 gt i 5) i) g0 g (510, S0, — 095

W3)5 (o0 305 Elg 0905 o 9 o5 5 T30 BB 3 (S gl Sl sl 3)lge (pan
il ) @b 4l ol
ANV Joaa b 3illae 5,500 b g o il sl @y Sl dswlore )
st 31 5L 3,90 ¢y sl Y
($9o o b odiSie oliwd I odlitl b (g5l 1 (8L )Le 3,5 (age srad Y
Ehgw 313 golaw 5l Cusbo; 5 plSorial 331 zolaw b 5 Cunns sladils ¢ 389, dlge 9 (22 455 » (193] ¥
J3b 090 (S 3l o I32] (905 S50
0y x> pow 93 (lje U s 32)5 5
Ehye I (o832 ©yp0 43 b g 30 98 Y
503 3l 5 STk Elyge s lase;y gy (Lol dlge (19905 T A
JB oIk g ol CuddS Sl g 48 W3l YA Jgin Billao Lo ol a0 (bl 1 (55l Jes oy A
ol e

5,500 b g g )l 8wl (515 Elpg Sl daoline -1 -V-Y Jga

Ehgw (e &g shad S8 b g Jhad
(mm) (mm) (mm)
A- \ A
a. W \-
n- X; WY
Y- Vs X;
WO VA Vs
V- ¥y Y-
Y- YA ve
YA- Yo Y.

Ay 618 )55le ] 0 s gl 5l Elygus Bos 39 00 Aoy P

Yo oWU [ Yo e | e D | B e | e D | (C) L &yl an s

Y. ¥ q. YA~ Y5, a8y Cans (6 9ldes yloj

www.mirjalili.net



2] Slije 5 3990 SLGlaElw (§ojy) (6 jluts (SW09 gL gy (sloid), "

S ) G b oo allS 3,80k b gy (o g (oS Cuoglilo —V-Y-)-Y

.\.»T Cuwdy 0 CM.@‘ ud.u); 9 u‘.u.ufu.aelszp l)bb)f «_:)J.o 4]994).0 c)’tol w‘)a.o 5 .\.’l.: )L\ap &.)J‘ Cawl

(oJ...ZB CM“" ey b oS w5l9.o) = 071. Op. O3 X (oJ..\.'S duogs (M b S «_m9l.c.a) (\—\—Y)

ammwdum S ‘_gl).gb.\aﬁdyoss S 9@3;{%9&0—“’—\—" Jg-\q-

fo =20MPa cuglioly 5y ;5 (g obS coms 52 ouuS 53] canmy b

o Conglio (S Canglie 3,50 b gy a3
(KN) (KN) (mm)
A A A
VY WY e
AR AR VY
ya ya A\
\rd \rd \¥<
NG oy Y.
AY AY ¥
W VY. Y.

Wl el o -Y-Y-)-Y

Lz b ool wla mdaw Job 0)8lo b g cuoglis Flygw ojlis Coglio 4 Y=V=Y Jouo ;0 ouds &8l claciglio
w).@ A )1 Jo‘.: 4>L’>:~o AW C)/Lol dl.bu,w) dw»l?bo L;l)J .J)‘.) ‘_;iu») lmcl)}w Lg).udlwlﬁ 9 c).é> .)l?u] oyd 9 &9) X))
il ad jl lassue dlold Cuwglis (ialS oo g bElew andlold Cuglic als Cops @l plas cuglie @Ml
W35 s o Al glacoglin > lojed ©)go a4 Lb Cwglie pMol o ps dw Dged edliil

101) 4k @lae Cuoglio gl o o -

i dlas (gl il o Vo MPa dasuie cuoglis b 0 )0 assue cuils (glp odd (Byme slacuoglis oS LT

o =458 (Y-)-Y)

www.mirjalili.net



1 (25540 3 gt i 5) i) g0 g (510, S0, — 095

abaly ol ) oS
il oo JEwllEe s 1 oy daedie Canglitn i

H02) SR 51 Lagdue dhold Cuoglis iAo po -

335 o duslies ¥V Jois illas Conglie LialS oy diglygw canalols Lolul

Ciadhold Cle 4 Cuglin idlS o o duwlowe —F-1-F Jgua

Wl gw sanalols 3,500 b g S
(mm) (mm)
Ve [ e | Y0 [ e | ae | A | s | 00 | fO | ¥
Voo AN <[A¥ <IYA A7 A
Vee | ole | s | any | e -
Voo /2N NN oA~ -Iv0 VY
Mo <[a¥ <IN <[AY IvF \&
Voo AV | eIAY | eIy Y.
Vee | ome | e | ve

gl bl a8 598 Jgix 3 0ad lgie palie Sl 4ls lsie b 4 S, lbagse dlols cul SH 4 p5Y

(03) 4 51 LENgw dbold Cle &) Cuglio (LA b~

4 31 &l ygo Abold Cangliio LIRS g pd sl ~0-V-Y Jga

& 51 bazue dbols >5Sko s gy b
(mm) (mm)
Yy VYo YO AR . Ao £0 AT 0 ¥
Ve +/A\Y +/YA NS /50 A
Voo +/ay S «/YY +[50 Ve
Voo +IAY N DA +[50 ~[0% Y
Voo <[y o[\~ A NiZd \Ve
Ve N AN -5V Ye
Voo NG ~IYY +[5Y Y¥

g b a8 398 Jgr 3 00 gt polie Sl ls lsie gn 4 ad ) laazsie dlolb cusl SS 4 Y P

www.mirjalili.net



] Slje 5 39090 (S Bl (5Tojp) (6 jlutr (S W00 58 5 (5loid)s ye

Sl o SoS dy CaslS —F-)-¥

bam ome @3)5 0 bl (i ) g sk 5l 555 pedlee ¥ dgas jlad 4y (Slygw i) (LS (sl by, dilen By, ol 5
9 Hgdin b g (Wb b &S Cwl pogaste sbrop Ll 395 bl 3 g cnl e 518 Elge 1) (Sl ke
oo Jobo 55 gy ol 3 Az Jlged 4l (00 oS ple U ooy b0 ,8 oo s 8l gy i o0 g > &
Jb o g sl 35 1) 355 aee (5 Wlgiee Loy (g2 Al cuslie (Sl slajl gl 0l ol oUgS sl

[PV S8ttt e o Sl (slnylS

@)l oijlo GBI g a5 ASb o Jlxe S g iy o )P 3, Rle Cuoglie g jhad s p o)l @ £ 2

D)5 o

U N 1

1
|
r

Sl gassue -Y-V-Y JSUS

Ll 0d 45‘)' Y-\-Y 9 5—\-Y dl.m‘_’b..\) » J5‘J.~o ‘_;iu&c L.SLQC“" U.’>1).‘o 9 dasuin ‘LS'«’LQK’. ;W»S " 9 ua.v).» W3L°.c

5 oob (elag ;1 ool (el g aal B Lasl &) jl 5 ,S0aSs ) gy Aol & cusl Ll gl ons &) clocanglie

olijle &l )5 Lawgs ol Aoyl Cuoglio idlS Colys g bacuoglin jl Ll jieS” Juoled o Joliio slage jl oolaiwl (yuisren

www.mirjalili.net



¥y

(3,5 3 g <o ) [in] oxS90 Mo 510, (80), - 1093 Ja$

S Cuoglao b oy gl g Wb o Ve MPA (4 Cuoglae bl onds &) slacwglio a8 cuwl S5 & 3V Dg0d odlaiul

.
duogs Yo MPa I eSS Cuoglio b o 50 gy ol 5l eoliiiw] dged s 1/2—‘6 coyd ) pi Jods polie e e

39*%;‘”

J.wl.»u.o ).,9./: AW 45|)] LSLBWBLQ.A o (WJL» lJ 03)95 ‘-{)J) U:" L;)Jon JS«J cwl 045 oald uL.\.\J ).’) Jsl.}.} )2 as 4.’; ul.o.b

S 9, @ Aok 10 (T S s 2 (S (b dadue (g (LS g (o S9m —FY-T g

e g V5 Y Y A (Mmm) g shd
va/ VI ¥a/A Yo/ YSIV WA | ks obnlS Coglio }
N~
o 3
VOV/¥ W AY¥/ oy VA YYIA 2R oW Cooglin %._
D 00/ y&/- Yo VA/¥ WY LRSS Coglie | B Yy
-
.
W | Vsl AY/- Y0/ VA v | ke el | g

Slxe RS gy 43 (Ahb sl (T gw S cams 1 (SWKe (Slbdoxiume lxe (iulS g oWy (9w V-V Jgus

e g V5 Y Y A (mm) g ,hd

¥/ Yy \ATA) WY Ve lv £l e (ialS Choglie %
T &
£ o

va/a 00/ YA/ ¥/ \#/ Vo /¥ Lo oy Caoglio <

YSIV vl \EIY M- R Yy e (Ml Coglie | & Y
W

va/a 0/ YA Y¥/. ‘7 \RAs 3w o 1 Cooglie {’: %

Y-V Jbe

ilge 5 W e Sl (aBaSS (uSly ewled Jate Ly 505 Joo sl (ST e (2 gt 4 el o0
Yo MPa f (5)ltd Cuglio 5 S5 g 9wl 52 gyl JS (Sl ame <l L 81y Jlasl (2l Cunllas

Al o

oy VA=Y g 5l asb o Wl oy jall a5 Lol 1 emles so o3l jieado Yo jlad b gy 5l <81y lal (6lp

www.mirjalili.net



2] Slije 5 3990 SLGlaElw (§ojy) (6 jluts (SW09 gL gy (sloid), rr

LS jloxe gy5 = YY/¥ KN

B bxe (5956 = 0017 KN

D800 31 IS s oy ] 5 et A 9 S gl

12 ton
4
4 ' 40
= i
B S
I = SN
- ll © o T+
I
Dy | ©
=] | =4 o
T 5 ] I ¢} @ T +%
| S
B |
1 ] | @) o+
7 | | I _E_Sr
. 40cm __i
A 1
V
WYY Jo JSWS

40y %ZZxA(lo—y +40-y +70-y)

20y > = 2A (120-3y)

10y 2 =A (120-3y)

10y ? +3.14x3y —3.14x120=0
y?+0.942y —37.68=0

y =5.69cm

5.69°

| = 2x3.14|(10-56.69) + (40— 5.69) + (70—5.69)° |+ 40
| =35938cm* — S, = 1/(70-5.69) = 558cm®

:&s]){ﬁb)b)ﬁd{.wl?w
M =12x0.4=4.8ton.m

www.mirjalili.net



rr (25540 3 gt i 5) i) g0 g (510, S0, — 095

4.8x10°
O =

g - 860kg /cm? f, =860x3.14x10~° = 2.7ton < F, =3.33ton

o O dplre
f = % = 2ton < F, =5.56ton

\

2 2
( 2 j +(2'7j =0.13+0.66=0.79<1 O K.
5.56 3.33

www.mirjalili.net



www.mirjalili.net



1o (s 9 0355 (g jlus (518, 80))) 3o ] rig0 £ M) (510, 1S2], — 093 fua

o 9 0390l (g jlungy s, -Y-Y
B yxa V=YY

e ol ol 53 (g 9 039l (18 ) nl 51035 e St (g (im0 1) SB 03l b Sl el el
Ll s

il 05 L8 4 5 0995 g pdvcal 350 o Jsene

039”4» d)JJJu.A.M)] —U)Jl

039U e (5315 g o2 b (s i) (s bt i b ol pa

03l (3 4y o ol 5 SB 3 29290 pde pliandd dlse o2y -
039S 2 3)ly (Sl Slagys Joou slp (ol Cunglie ColiS pae -
g )3 (glojlos cud)ls 5l (o (AiSTL (5)LE8 g9y 229 -

T S il —0

239L5 ) 50 2 ol Cudyb I e s)lid (A5 gBy -

Ingad )3 (lojls (K535 s J et (5 b 128 s S92y -
0 Jod Ly 9oL lacuniingy -

239l 2 SB )3 py55 9 @y dwle (2 )Slg) Jouily 392

o @il Jlisd sl imes g9y 2 & bkl gl logasn wjls olkils g lul pae -

lliee 2 lge Jold 039l 5 (g Lulpd (25)) llllae )
S SulSa o) el el alb S ylie Sl g skl i -
oy Ol Lad 5o g (wajp ol o (65031l casipo slainlejl ploxl g (6 pSaiges LB ) S pwyp -
loaleS cpl )3 5 48,5 )15 S50leS cod osglds jl pdn po3) &0 )3 1oyl 039l g et Lo 039l slul 291 -
A8 oo opp |y las Jlgj (e
st 88l g 8 (gl ya g yglme (sbolie (Skoly daylesd ()0 &8 g S5 (65 USS Jold g ot BT gy -
Sk 5039l 5 plaislo o2l (saaid 5 (g )Sy cwiin jl a3 CleMbl s -
Jebos g giludse -
byl -

cosfs b ) -

www.mirjalili.net



w2 lpp] Olje 5 99050 (Sl b 5105y (6 jlucs (W09 5 U8 15, (sloid); U

239LS (g 3lwoglin UWSw —Y-Y-Y
JSeie e (glozilo 31 (5l oloj 3 518 (ol odglls (siluge VU &g ogMe e lal Md &S 4365 slon

L]
il 9329) 32j OISl b c03gll (5jlopslio plin )3

Oreip b iSen dib slalad | cend | g aldS adsd pg3l )

o 3 G D% S g Gl 15 )3 (a5 ST S g 55 Y

Bye ol asS g baly 3529 cle 4y (gilupglio Cllas Jobo )3 350000l (slas Y

Ot le s> (gl dgame glasyl ¥

obdle glagtiy) g le -0

039l Cgus 28, s, glgil —Y-Y-Y

s34 95 ad 0dlaiwl UG LSy L g iz g 4 alisee sla ) Kaly I lg5 o 009l G 3)l90 28, (gl
by plosil 25 slagsbey j (Ko SaS @ Glsiee |y odglld o s 5 s (IS

(csloslo (5lupe) 39290 039l (lojlur g —)

(SES5955 sjlete) 2 balp 2900 =Y

H palie polis Gl L platls (13,5 S Bo)bo I gmliih 52 )l )k Liald =Y

Slg=e | (w3 (Hy ddlioe i 039S hisl b g chanid 0393 (lojlu (gjlure Jols 0395 (loj) (g5lupslia

waDU dgabes |) (‘_s:) 0.39.‘1;» 25 Sk’ Ja.;]).w W)Y

st 9 03990 (Gl S, S, —F-Y-¥

a5 ke a8 515 d93g gl ogdi (¢l aliste ol Kaly ¢ o g 039l 1D 9390 Chrs £ 4 drgi b

i dold slojl (g jluge —dll
039 sled Lil5él -
S0 039l & JLd (39581 -
oSy S B L o3l by g (oS gl -
S0 soged Cuoglio uljel -

1ol (S5 il —

(Sl LMY 55 -

odyy -

www.mirjalili.net



rv

(s 9 0355 (g jlus (518, 80))) 3o ] rig0 £ M) (510, 1S2], — 093 fua

(o) 02gls pj 5l cogdi -

LN W W L P R e o

0390l dlal o) 581 |

ay yome pladl ol a S cwls o p sl sl i g ol Jilidlly o p (el pdaw le oo 03g)li dlel isl58l L
S o lbuds (o jd 250 LS ials d] JWd 4 5 0090l sl il 381 b piomads D9 o 00g)ls (g 5L cudyls iul58l
Gl o 031y i hgy ol 3l (glaiges Y=Y=Y o V=YY cla S )3 b o ialS 58

12,1 2959 0350l sl Liul38l s 9o

(V==Y JS5) ol & Juasie ygiaw 9 039l sl )81 =
(Y=y-Y JS5) (ol 4 o0l slal il 58l =Y

oue — |
O 35290 (2

www.mirjalili.net

Ll

&
ks

R
\\

F. A
(2l AL

SEC. B—-B

Ol & Jaio (ygins 9 039IL5 dlagl i 1381 -V -Y-Y IS5

e
W NI TEA YTV M 5




w2 lpp] Olje 5 99050 (Sl b 5105y (6 jlucs (W09 5 U8 15, (sloid); A

039S (3305 Canund Sl 1l 39290 039l Cungliio il 33l sl NYY JSS ilas (g 5 039S (gilupsglie Lalpd 5

HL b odglis  aee 4y peS 00,5 Jlosl 00gllis a4 CileSl @yan 4 Lb o adlsl S jLid g, ol o by [islsel)

bl 039U (0 g (i AS'gy (oS (Stogey JLio 4 bl e ol 3 nles Jie ol 5 SB 4 ojls SBg lacend
ol s Sl e oy 4y SSn VL5 ool | 238 (55 s (355 oy 3 o3 b yol 2] o

1 0 g (linuanns &y Jlas] kil 00 (sjlupslio gt 5 03, iy Ll 039l slal g5 5 o

e 38,5 )10 8 55 mg0 005l g bause )0 a5 (glan LSS Al 1 eolasl b yel pl 00,8 Jaie dgn50 035l 4 Losditino

(Y-Y-Y JSK5) 3,5 51,8 ool 390 4l 55 b awlio ()35, g5koy] 51 bly ol 55 35,5 oo

WD dlay! w‘;ﬁl d.l,\.m,g bb,]la.f: LS)L“"Q) —Y-Y-Y USS

1Sl ) s & 039l sl LRl Saly el 2l oy
silopglia Sidyge (3] it (0ye 0}l & S o 2 5l B o sy 5l Sl eaglls bl S SIS )
0395 (390c 0929 9 YU > (s ghaw ()5 popie -V
(o) ©oge 1) (a55ue) SELD 3l (sl 039l BT > (Bl (slnglygm sl -
el Lislidl asl o Slsl Ko o slpl -
0398 bl gshaw (59) 2 Syesh cuwr Sl oS golaw (13,5 o pde g e 0
el claais glhe s e o5 glp Sl claygile)] clpl -5
L o glpl -V
T losiitns |y 039l L5 35,8) s (sl 395 L (52 g (3L L 039lLi 51 o g B 3,810 —A
(3980 ol 225 SloaY (s & i 15 905

(poy ©rge ) g Silopglio A

www.mirjalili.net



14 (s 9 0355 (g jlus (518, 80))) 3o ] rig0 £ M) (510, 1S2], — 093 fua

3l 0B wSTye MalS &S Lilies (cloay¥ y> &ls cadyd cSK b brs 5 039l saome 3,5 -V

o3l 555 b i 3 S 8 SIS 1)
0390l a4y 5Ll 429381 -1

(F=Y=Y 5 Y=Y-Y USCE) 00)5 oo odlatl odgllds (yiws (gly 5Ld 5l jolaie ppod il g0 (il
_|_.,__
p

f
/

L]
’ / ,
S50 2 L Sde 5l ._f/ YO @4/
| S o

o

Ll Sl

Bt

5nd b 039l cytamn o 41 Y-V JSS

5L b Lodglls (o o2 4 -F-Y-Y UG

www.mirjalili.net



w2 lpp] Olje 5 99050 (Sl b 5105y (6 jlucs (W09 5 U8 15, (sloid); fe

0390 (g 3lwan LSS -1

ol 9 29 Sasl gt 93 o e By ed b Aol 4 2,8 oo 1B dag5 3,90 (63130 )3 Ygese (il £55
ORIl s 039l )l (ol (slag s Jeod sl (ol Cunglie 039l (Lied g (B byl (IEN  ogMe (ilane E5
ol (33,8 sl bl Uslyo §) (ool odimo sl 55 SV S (d-Y—Y JSi5) atl e

o 4l gyl il

oleidlo diny
Son S
g Ol 515
O __, ok b eadiSg) g
X —%
V00004
ad) o3l
L ol 0438l 02g)L
g //////
e %D/B\%
o5 03938l 039l _// ///A / 3Vo 5t
d9>90 039.“.&3

SEC. A-A
oud gl ailad (gl odglls cosls M

03gLS (g 5lwan LS —O-Y-Y U

www.mirjalili.net



F (st 5 095/ (5l 510, S0],) i) 2B g0 £ Meo) 510, 1R8], — 1093 oS

03gLS (g5lwan LS —F-Y-Y JSUS

o i S L 239l (g jlune -1V

Ygane il o glaie o (S Sy Jlosl @3glld (b g s byl I3 5 (it sloySal 51 (S
SLehls yoe L plodoa |y gl (o g St (pdiod Cud )b Bl (Sien ()lose Jd3 0 YL jl a9l Bas 1381 (B
Al l38l doag] (93,8 00ty 9 ol 032y 9y i i 53 b 03glls sk 53 (gl 05 4 (glmo i )3 sy
b il ecl L8 (S (i slagys Ngde Jlasl 039l 4 (Bl g (e390e dlitel 93 ) 398 (S4B Sy
Lo bl dluwgy (8] (S Gy Ngd o lojon job d (e g (B Cud)l (lalial el (B8 (Sas h slogys g (S
VY=Y JS5) 3,8 Lo 90 FRP gl 31 oslizl b o (S5 Lty 5 Jshite slo Jgtho 9

www.mirjalili.net



w2 lpp] Olje 5 99050 (Sl b 5105y (6 jlucs (W09 5 U8 15, (sloid); rr

= = - s = - - -
v R . \ . s ' 3 [ s ‘ 2 ’ A ' N
[ i . i ' . y ’ t i " ‘ L) . 4 ‘
= -t - e -t - a - e -t - - [ " - e "t - e "t -n s
B = - - - - - - - - - - - - - - - - s
LR .- .. -. .- - ..~ e~ e [T
v [ " [ ' ' ' '
. : . ra_t : i H i ’ s - ‘ 4 F
- > it G, ] I N Vs Ny N
. . ~
v # LS
’ ' ’ '
] ' 1
| [ 1 '
L} , ]
* .
- = ;- - - - - -
- - - - - - - -
£y ¥ - 5 d oY e S N
" ) . ) . ) . H 1 i (1 i \ ]

- =~ “u - a e ] -t = . - - "m -t = e - w = e a
- - i - & - - - - - - - - - - - - - -
L D L] LR - - . - m L -
¢ ; [ 5 . 5 A i ¢ v ' ’ 1
L . L) i L) . L) i . ¢ L ‘ L] i . .

L e LI ~_ ~_ - LS i
. - - . - - - - - - - . - . - . -

A2 slLls

239U g5lantr (812 o3lB g Bl S iy Jlos] —Y-Y-Y USG5

39590 (SR Cuoglio yiul38l -V
S Caglie (ol gla)l ply g lie ©jgo 4 WleE Cunl (Sae lgad zadd (g9, 0d sl clilaislo )
Bl ol JSie Jled zed pu 4 Jlasl ore 55 Cansl (Sae b gl (riznan
ol ) 28 4 god Canglie ol 8l 09
Al dgpede pad (2l &S (e B e (ST )
29 &bl e o) MAlST 50555 S o IS5 0 o LD (slacond b g o]l (s oY Y
Olisebl 39290 g Ly (Lol (slaygila)] (Sauog 16 295 Ll b o j p0 A=Y=V U5 aiile S MS
NP WE N

wShte laly S L odglls dazme (08, —F
GS el -0

www.mirjalili.net



Fr (st 3 0955 (Gl 510, 1S),) 1] o290 £ M) (510, 1S0), — 1093 JuaS
TN =
e N — P = = ey
\  oRuw I= \ |= /
I f \ - —
\ \\;. TR E / . CEEEE /
' . A\ E E /4
x 5 = L/f SR 3,80 l-_,_ /
==, A : g
i 7R it S e
5 (2) (b)
" T dede gjlds
ol |§ mﬁ /h e
- =1 : L 1|:
“Bulp!  rrEEEEETY / S R [ = ) /
R / #F N | | /
: = & 3\ | : £
(c) (d)

39590 (W aows Cuoglio (yiu 38! —A-Y-Y JSLS

2l gLodgllis Cugli -VI

dal 53 5905 (ilwpglie A=Y=Y S aile oy ¢ ygile,)] oS @ Wl o ye 3905 8Ll b ol o 1) (ol (slmodglls

iloy] g lygm 515 395 0 3wl o Y B +/0 abold ;> Slaglygw 33,5 o bles o Chomw 93 )lgs Blbl S o8 JB L
2505 gy {IFAT-Y JS3) 39 (68l 3 S (S5 6 06l 6 mde o Bl 1l 5 Lo Shan (5 i 390
loolgd 50 a8 (A-Y=Y JSS) bl oo Hlad Cow 93 ) s (5 (sla g ookl (glogld i (slodglls (g5lwpolis (ol y

www.mirjalili.net

gl o Ly HSASG A pumo

(&)

hano o5 b (G105l K 03905 Croglite sl 581 -A-Y-Y JSUi5



w2 lpp] Olje 5 99050 (Sl b 5105y (6 jlucs (W09 5 U8 15, (sloid); rr

Gollae bl aisl g d L 50 009l g Bl el Cugd bbyh bgy b ol Hlasd (LY 4 L aS (63)l0 )

D503 Cogls ) 039l B9y men b ol o0 VoYY S

N

il
i

1
[ g

0 | |

sogls & 33 5 5

O AN T T
m..\':\‘.\\?\\\ % \\\\'_ \\. - / 7 //.'J /'J/ //// & ////”.,
Lo o/ -
e o/
v s 50 Jlasl 55 T
eV Jolg e Jlasl ol

o ¥ b 0395 Cangliio yigl381 =Y +—Y-Y JS

(ST 955 53 lte) (st (S jme (Sl SR, Y- F-Y-¥

WAL gy JLisl b 5 15 Ll 35y oSS 403l 55 0me5 b Sl 2 om (S5555 sibote by
il oo 0390l cwid dlal ]38l ey ¢ liod gy 4 edgllls (5950

92933 dgo &1,55 31 o3l L S Lyl o gm0 |
S LIS 1 Gan el By F D) At o S8 elams b 1 53938 dlgo L S sl 15 b33] gy ol
Sl S LIS el (60000085 L g (o850 Cngliio ()L Cuoglie Jiud jload g Mol (SuiSSg55 (sl yialyly 4 (pbicawd
23358 55 SB > pde albend Slge (13905 Sl g (3,5 dgae
3 s Sy o 31 03lil Sl a2z 39800 bglse ST L (0l b a8 ) 0legd g o Yons
Dgd oo Bl S oz 1o )d Ve BV o Clegd pos SB g9 s Gl Hgado
tgdige Ao Jald bn 2953l
(stlosd Slge ol Sl 0,8 0l pus Sl 1S < lasms
9d e plxl 0 Jolye 3k Cligd col
LWET (gl Vb )95 (6l juSn L ¢35 o LIS pias -

www.mirjalili.net



1o (s 9 0355 (g jlus (518, 80))) 3o ] rig0 £ M) (510, 1S2], — 093 fua

Ok 59> Spjen bolyen Clégd cge 08D Joe -
Sgo 5 gldlonMe S5 olin Sl cloSB 4 bgd o bsls stius coSB | oske Yoane siipus pé kS
2)8 Juols luabl oliulos] 15 bUS] i 3,8dee j conl p3¥ ol Sllas g, 5 L3 g 3905 a8l Bl S53933)
Sos go5 9 MBS (65,5 e 4 ds Mol g, D905 Mol 1) RSB olisio glgl g5 oo Joro jo S LWAI L
2wl douty (ogud (p i golaiBl | S Mol slayog) plo b dwslis 0 o9, cpl py S j5 .l wglite  S5g38

9 kil o b 53 e ST iy (S5 Slaoguas b it s (lgin

(Micro Pile) gows 31, glpa! -1
bl 039l a9 Blybl 13 ble b (3508 Cijguo 4 AilgH oo aS” Mitud yiaalio Yoo B Vev Hlad b slozed doged sy,
903 odlawl (o gyl cud )l (iol38l gly medds | et dgnge 039l (Sud5 0 olad slacudgiste Cle 4 dSS ae ) WNigdd
St S (S ol (S 53 plapw Dlgd 398 iy aged oy sl b8 oditl e e logass 3 3l ol
ey (ins 4o |y Loyl g 03,8 3985 039l s | i (es )3 Wagedsy pmmen b GI3H ol oyl byl g il
(MNV-Y-Y JSS) ol 5 200 & ged 9 32)5 (2854 c)lis > o ¥y Jatdie zaid ) sl (o)
)l Sllas 398 podl jiagleo Voo BVDY Jlad 4y Elygw (5)lix b il aodin) sl JiagS (el &5)50 1> -
P9 s plsl Jlygs 5)li> plas cilisee (louiy) &

L VA RN TN R AN TR WAV LR

k.

Bd)lb ‘_5)1.5.5 [ﬁl&j ‘_'J..L..u..s“ Oy )E'TL‘)T s
s 5 a5l o

Qowi 31y Gl Jolpo VY -Y-Y UG
ol bwly ol g0 o (o)l ladileS Joro )0 jiawdio Yoo U VDY Hhad 4y (o0Ved Siiio slaalg) ingSh abld -
EVPE-R sl ys a8 ygmo )D Ngid o ng,gjfj ol uate C)T & Lf”?‘“’ slodg) o g 00 oJ.:.g; 3% gfy dg

o 4y o ligs el pad oy cloaly) 395 o cisio Sllos il jrasle Vo I Lhe g eb5 cosS sl Jlsie

www.mirjalili.net



w2 lpp] Olje 5 99050 (Sl b 5105y (6 jlucs (W09 5 U8 15, (sloid);

03y 953 0dd (5)lin Eligw (93 ladlgl 5 Cons Y Ayl (1108 ()li> Pl ©jg0yd it erdio Ve B A Sg0>
g o0

Pdise 3 b Y S Glgin perdee Ve g jlab 4y (5 Sl b Sede sladlg) I L

(295 b S5 2, Sho g p5Y 5kl 0l 3

039S (i g @ed 1) o culie Jlall (el g (i) )15

5 o) i b el g alisee glasl )3 o2y 55 Bl olye )3 (52)55 )L )lid cod plogw ClEgd G5 pl]
g VO L5 /0 o390 )3 lass o Of G 2235 00 09ax0 yiuail Vo Slis & g 039y puite (o (SIS sl

sl goid 2y oy elil 4 p)S5hS Vo v 3925 Vgass Bpe loses e

A e Cp
o

Ager
%../ Solg 039l

AN < T 0. 0

(s aagli 2l

o 32 1 030l U gy (SwSTg55 Cuoglio ]380 -V - S

www.mirjalili.net

rs



rv (s 9 0355 (g jlus (518, 80))) 3o ] rig0 £ M) (510, 1S2], — 093 fua

ol 0as 03 LS xeui 3oy gl 5l g gl VWYY S )

'”m ?J

2 9 0390l (g3l (6 owd 31y 3l 0O -V Y-Y-Y USUS

Qo Slasl -1
o Ll Jladl g aie laged Gl b Glg e 05290 lagadd slojlu 5 (ST )l Cad )b (I3l pslato
(IF=V=Y JSD) 2905 adlol 35290 rod 09,5 (odod g (S (g)LiS Cudybs & 392 90 g puo

L S

T30 O —— Sgrge Ao

Saga (‘:“t.?"

i e Z OF 1) Ao |
. _\ , waz 1S QYMFLN /
T ’l v AN

L
-

J 1 . ! * O -
- 1 I I e 0 i
G L IR [ A R T A
Vel 0 1 1t L\ | Vs
A1y A AR o T A A
+ + L 4 i L
+ +

owis (61,1 5 00lisan! b SiST o35 (61, Sl 381 -V F-Y-Y JSC

(035 B 2) gowd KoS &y (ST 1)l Y & e3glli ;L JUs! - 111

@l o3lwgy sl u‘?’u" P9y u.:‘ s oolatwl b cadl s elis! o5 cud s b L;B 89) 2 O9>90 a.u?JL:s 4\5\..,)940 5
300 Jitie il oo (6 ebin Ll sl &5 S5 s sy

www.mirjalili.net



w2 lpp] Olje 5 99050 (Sl b 5105y (6 jlucs (W09 5 U8 15, (sloid); A

039Gy Rowe g1yl Jolpe
Blige o Bilae 039S 55 zadd sl 2l e

039)ls 'y 05 Caonnd U ypao (59 3l 039l yg0lpm ST )

’ ""'\ — ’ _‘"‘\

I - 1 y

N - L

(oM)
o S0 sl
Eoby 9y8 - )
\ — /39;59 03glLs
1] 'l I 1
u ]
- - éA-uJ
Pssl

T () T
)19 039U 25 Bgand (6 55 51,8 092 -V F-Y-Y IS

www.mirjalili.net



9 (s 9 0355 (g jlus (518, 80))) 3o ] rig0 £ M) (510, 1S2], — 093 fua

e

039l Bbogd ) (65 5}l b aed iy 5 1S )sle)l 5 i

gy 58 SIS )gle)] 5 (B < JE 2l ¥

&ow yo 3B glaoylgnd gan B ¥

ol Gosldes g gadpw Sl O

slaly 00,58 S L ad ouiS glacowd (05, 5

Jpd Bl ela by i g S (gl Y

Slo @yglome 53 51920 ST (VY=Y JS3) 26,5 5158 )lead 5l Glasy (glalol L g cdr & jg0 & canl i loges
Ao )0 WS 8 S Cod Cal (See ygedd 3550 cpl )3 0L o deldl Chows Gl b reds ST HL & il dlued

Hgd (b S glp b

N-Y-Y Jbe

039l ] (elyr )5 18 wpe sieule g p,SokS Y/O e Cusglio b ey »» Py =145ton P, =70ton L L S
sl liel 5 WWe jlde 4 et 055 b 5 U (g)ygmme 3b cloid e (6505l puw b ol oids b e XY alal b (63580

oJ9JL§3 LS‘)'.’ C,uyu C)Jo 431)‘ w.u9ﬂa.n |

f, =4000kg /cm? f. = 250kg /cm®

adgl cla (gl 0390l ol b sl
P, =145ton
P, =70ton

039l 5,8 oy59=15t0N
P, =145+ 70+15 = 230ton
pYA=230+25=9.2—> ;¥ B=3.03m
Dguis oo bl o ¥XY Jolee 02g)ls dlasl
OIS Elygm 82 ol 2 039U Caolids (pun
O Sl 60x 60Cm

P, =1.25x145+1.5x70 = 290t0N (039)ls (y59 0,5 yokate (y9)

www.mirjalili.net



w2 lpp] Olje 5 99050 (Sl b 5105y (6 jlucs (W09 5 U8 15, (sloid); a-

V, =2v.b,d
v, = 0.2¢,/f, =0.2x0.6425 = 0.6MPa = 6kg /cm®

290x10° =2x6x (60 +d)4d = 48(60 + d)d
d =53cm — h=70cm,d = 60cm

q, = 290 _ 35 2ton/m?
X
1 2 _1 2
M, :gqu(b—a) :532.3(3—0.6) =23.2ton.m/m
5
p =232 4y a70meim
0.85x 4000 % 60

D9 oo 03wl yiop @ y0 yienils VOV colue L 20/200 5,XLs ;i

Jslis A =0.0018x100x 70 =12.6 <15.70cm?* /m

—hl—_

| 600 |
o
l O20@200 N
! 3000 L

839IL5 gl Curdg- IV -Y-Y Jlis JS5

gl sk
P, =145+ (70+120) +15 = 350ton
p5¥ A=350+25=14 - ,;¥ B=3.80m

b Giol8l eagllis sl pewsle Fr jlade 4y )b ol cunl oY

e ABLS) 3 iS5 J S
AA=2x3.8%x0.4+2x3%x0.4=5.44m?
o = (120 +5)/5.44 = 22.98ton/ m? < 25ton/m?

b oo 03g)ls slal isli8l cde & 5 D Hlade

www.mirjalili.net



")) (s 9 0355 (g jlus (518, 80))) 3o ] rig0 £ M) (510, 1S2], — 093 fua

A Cuoled pand
b ol adlsl S e 4 B B usl (o)lde wba Culbis

V, =1.5x120 =180ton
3 3
180x10 6 5. 180x10

VC = = —) e
4x300x(a—5) 4x300x6
a=30cm

Rl e 53 25 S s o e

\ .
:7 R \{ af
: O
)
S
A, TR
400 400
l l C\ l UG s Gl Jsb ot v sl Pl phis
FYY U T T Py
| 3800 !
GV-Y-Y e S5

b Cols pnd
Wb b cwlus s sly
il (B oniS Flygw by Janl ly S Colsus sl

A3k u_‘alf 039]1..13 e Jo?u LS‘):’ 3990 )93‘@)" H

DS E gm0 (i1 JED! gy S5 Colbud J S !
P, =1.25x145+1.5(70+120) = 466.25ton
V., =2bd
466.25x10° = 2x 6x[60+ (60+b)]4(60+b)

466.25x10° = 48(60+b) (120 +b)
b =13.02cm

www.mirjalili.net



w2 lpp] Olje 5 99050 (Sl b 5105y (6 jlucs (W09 5 U8 15, (sloid); ar

10390l Lyiod 51y 39290 555l ] J S 10

®20/200, A =15.70cm?/m
_ 466.25

q, = =32.3ton/m’
3.8x3.8
M, =32.3(3.8—0.6)2/8 = 41.35ton.m/m
5
A - 4L35x10 _1570m? /m
0.85x 4000 % (60 + b)
60+b=775—->Db=17.5cm
b=20cm
) 292 JalS St B39 i elS (pgiar (5l g 00 o e HalS ol 030U (50 o035 s et Jl ol
€ Jgb Cour
23,5 (oo delne (5 59y 2 i SIS G5 J S el 2 € jlade
F., =0.3f,

F, = 0.3x 250 =75KV 2
cm

F. :75ky 2
cm
P, =1.25x145+ 1.5(70+120) = 466.25ton

AP 466.25x10°
F 75

A =2[(300c) + (300 2c)c | = 6217
A = 2[600c —2c2] =6217 = 2c2 —600c +3108.5=0

¢ =5.3cm

=6217cm?

g 0 bl : C =25cm

www.mirjalili.net



or (S sl 518, 80),) i) (290 g M) 518,80, — 1095 S

I e s, a0, -Y-Y

polio (slansl L anl iyl i 1) (381 651,33 5 ,Shae g (Jg sdbiso 1 1) 36 (slayly Joou sy Sos bn Sl
LBl 1098 (S Caglie g (B 5l g anily Jlasl ojl (Sl

S gl (S5 0 b5 (B sl ey ol b 358 ore ale ol platels slaciond )3 Ysane JIs slace]
WLigd oo b liie

kol =l 3 oY conglie (> o 4 S &5 (590 3 9 aile oslw ojl slasl plu 4 Cons b I 2o

2,5 odlau! O—l Sl gl slodbos jlows sl gy 5l g5 oo AL ail 1) ‘_'j 2 3,ls

JId Cosli b,y glgil —V-Y-Y
a5 )le a8 3y D93y o gl (gl e ol Saly (I )0 39390 Chns g5 dg b

ol L YL 5)) b cwlbs ildl -Y
(sd¥ed Sy S aslsl Y

JIogrg 0 (60Yed slayly og0s adlsl ¥
(JI> 0939 )0 FRP alas jl odlizwl -0

ey o> 4 S Jlail ilupglie -7

I (051,800 5 Shas dgups -V

PV IR S U

D903 32,5 LS 5 31 3 Glgie 1) plosw Clegd b Syl (gy0uly Slge (5 53 S92 90 (SIS yras (4

D903 o3l (g (sla)lSal) bl o) Rhe sl g bS5 (i (Sads B

apie (glaygilo)] 0ayd sl dlas (3905 b jlam 457 W65 s 31 Pl V=YY S Billae g po |y I e
S2y95 4S5 bl ) il dgzge (0 4 4nd Wb e b Slastie WS e (B 39290 laygile)] 4 5 5K

JSis JRaSu L 028 5 s slaygilo)] a8 i sl (55,08 (45 5 95 s oad ()Gl W (slaygile )] il w0

23,5 o ygiloy] Mas (33,98 4 yoie yel ol a8 wims o SO SII o

JIs Colbeds Ligl331 Y- Y-

B oo Koo g 50 D900 &8 1y cus ol g3 o0 ol Cales il b sl o s (5w g Cglio a5 (63,lg0
(Y=¥=Y Js) 23,5 2l Wlgs oo 39290 JIb 25 L g law 59 2

www.mirjalili.net



] Slj 5 39090 Sl bl (Tojp) 6 jlungr (s Woguns 5o 135, (5loid) or

= ogde g el oo il3 8l 5 (pdied Cuogliio 35 o0 g0 )] (SBod Cunnd | Cualius il 4 3y,
53,5 oo Ll 35 ke b ygile,] 50 Bes Lol

dad o2 _""'—"'?"".'J).’L'JT

o —\\ /, . _

PFTTLT TSI TTIEID 7.7 0 F O DI, v

pir = a T TR AT
o P LR At
I_-I‘ s ;_ W I
| - \ | t\_.

.1' dpdoe oy g% ge Jl)

agoly g &S LI adg0 pori —V-Y-Y S

20,5 o

dntr e s e e T
e
R A
,-',., LR .. T gt .:\ e :'___.-; 5 “1'_, ] ,4 s 227

b S

LR i s s 00 e o P i S & B S S A SN S S 4

: "‘ ; gt gk T - f;.:.. et

1> Colbes 331 -Y-¥-Y S5
Sl o 31 I e GliEl sl g ol Gaalsl SlBgh Cumnd 1y b canlbied (lgioe Jsane (6320 b

g oozl | Bl oy bey el sz o

! Shotcrete

www.mirjalili.net



20 (I il (510, 88),) i3] o290 g o] 518, 188], — 295 fuad

D9y o=l S pob g 4Bl Sl 5 ST (051,33 3 Slee sl Sl 3)50 (s (I3 (9 5l cuelius il L
(F=¥-Y JS) bl gl 5 5 glate gy Il Slow Cuand | cuslius (I3l g, 4 Cund

= CST5 Ly 5 Ly sl (051,300 5,Shos 9i0e el 0,85 Sge ol o0 o ) b colbes 33l 3]
Higd (5ilupglie

o ST U (Fliod Cuound 31 J15 Colbud (yin 381 -YF-Y-Y S5

cewlio (b dog glyal slp el oY Sy dog (635,10 wods e (5 b dgzge I (3905 42 )L

Dy 80 ) 25 slaby) GlFse
[GIFFToY JS5) 15 0 o) oS s3] o 5 K 03,5 L oS ey o —

e gl ——

V¥

s Y — £ P -
awzslagl 6 )lsmely o5y O .',;rC:' oSul ¥ —BE L ST T e
90 Y100 3 NN O | PR g N T

Jaz e Jl} —

(<) (Al
i P>

T L e VW

e JIs

N

Al

i 4 gt
oot b gz dyrae JI
oi fals oS azl s

(<) (@)

dy> g JI! —

)
—- ity b
SR T PP

I Cwlbes bial381 450, 40 paad g duda 5 (1909 w43 Joliie (sl g, —F-Y-Y JSUS

www.mirjalili.net



] Slj 5 39090 Sl bl (Tojp) 6 jlungr (s Woguns 5o 135, (5loid) 0

(o F-Y-Y SS) 00V 68 (glaone 5,8 -

(o F-¥=Y JS) L oo oM ol s 5 o syl JI celalas Jshs 5 a5 lo) oz -

Dy Jate B 5 & SN gy Sjgar b (S gl cuns b baasue 9 095 0 Il (66 amse b &S b5 Jdgp -
(S FoV=Y JS) 235 (o0 e g w28 (5 (0D 42 )LSe ) ke (o 92

) dees ol amd o Gl ) e g Lol (G (Shhimy (et olS' sy ol (5 s (3500 25

ol plosl i pdaw il b g of co o tbawle b olgs g0

©3Vsd S p5 93,5 aBlSI Y- )-Y-Y

pie dal (Solo & (g o sblie 51 ablise (52Y5h Sy (3905 BLST (> g Ygo sloas 5 St sl ]
S o518Ls (e aljdl g (SOl &) sl esSa i3 bl S )] ialS (> ge gl Graldl (IS g Rl
A3l Sinlen I b 18, b oS 355 plosl 6laisS 4 bl (03Vh Sy 5,5 8Ll (d-Y-Y JS5) 3905 oLl

125 ey g (ki syl (Vg Sy ol
il e Jae 46,128, &g WS 5 Al ol 93 48 (slge il — il

g 3l J5 U 25 3 (1) Sy K038y g0 a5 o8 cblise il — o

IS ZEE S IRANC LIRS AR R

3lige pj ilas (63Y98 Sy sl pl e

S8 Sy el Gl BBASS dxio Cual )

! sandblast

www.mirjalili.net



oy (I il (510, 88),) i3] o290 g o] 518, 188], — 295 fuad

e > (38 Sy ai Y

s ol o wles sl I o ladgl 58 o g Shaon b @ 1oSoxe 15T 4 jekey Sps 5 005 S =Y
255 50 g I3 5 a8L L oS gl

Lol bl (55 5t g Sy VL i —F

S 35 AT Ll oS5 -0

Cawl 00 03> uL”" Y-y ng: 5 63Y9§ «_f)...’ @‘Pl ul.:j)>

// / BE BN B B

it g s b G TSN SRV AER.\ 7

= =
; Do L b e e
L — LJ SVl 5 //:|
z = 4 ) T T

A ST aio i

WVed Sy oyl Olisa —F-Y-Y IS

©OVsd sb,lei 3900 adlS) —F-Y-Y-Y

2 Ll 0,8 e L g by Gk jlsoVs (slayg (390 a8ls] (Il Cuoglio L2al38l (ola b, 5 S0 (S
Sl cnglie hgy oyl )0 el oaid 0oy jlis (o0Yed (sla5ys b 1o Cosdr V-Y-Y S5 jo il o I 28] 6o g
il oo el 3Bl wgucme MalS IS5 &y IS doxbo

gy 4S5 1y IMSUis Cpiorod 9 33,5 e ojl (59 il Ay poxie gy cpl (I caolus iol38l yhgy BMS
VY8 Sy elal 4 Cous (V58 59 Cuolbud 1y 0l cylad oo bl leidlus (gylaxe (sl (6558 15 b (gilwpslio
Abiee o5 jlo

www.mirjalili.net



] Slj 5 39090 Sl bl (Tojp) 6 jlungr (s Woguns 5o 135, (5loid) oA

T A

©3¥98 sl 5,9 5l oaliiw! L 1> Cu gy —V-Y-Y JSUS

FRP zlas ;I odlaw! -0-)-Y-Y
015 e (£ yorly s (5,5 1l o FRP sdlias 5l o3litusl ¢ ndgo yobas o s sad gt (clool, ,Sy5
qul;u.o L’Jl)‘)l 9 OL»T Sl OT d‘)?‘ ogos FRP CJLa.n Yl b 3939 Mbuﬁ )‘3)95){ uj\fb u’....“af

Dged |2l (S g ol 59y 3 Slrio b g ba)ly g e ) FRP 08 o dlas da JIs (sjlopglio (sl
Slrio Uy Laylgs il b olsise |y ool o545 | adyb Sy (el 15 sl oid o0l 5l A-¥=Y IS5 5 oS aisSilon
3505 (5 jlopsglie ¢ Jobo (slily )3 5 gl Slow zglaw ;5 FRP

s Jb ;8T 0,8 Gygo caz 90 2 0 A=Y S sillas FRP (sla)lgi b (gjlupglin 48, 95 sla Iy 5o

www.mirjalili.net



49

(I il (510, 88),) i3] o290 g o] 518, 188], — 295 fuad

@:.;Jla_\

rre_ /"

kol coa P FRP (glaylei b JIs (oo Cogli ~A-Y-Y JS6

v

7
7
7
e
/]
/1
vl
/]
e
/]
e
e

L~
L~
L~
"
L~
j FRP
2T
ey
L
e
Ve H
st e r#27

www.mirjalili.net



] Slj 5 39090 Sl bl (Tojp) 6 jlungr (s Woguns 5o 135, (5loid) Fe

N=Y=Y g VoYY JSii lae g oo ol aladie p3 hio ;S alol g IS (slaad )3 153 o5asS 939 & yguo y

Dged odlaiwl 1> SBgd asg )0 FRP (la)lgs 5l

e 5 Ay SFRP c,led 51 a3liienl b J1s Caygls =Y +—Y-¥ IS0

FRP aluogs siio 5,50 13 J15 55lweglio =V V- F-Y JSu

www.mirjalili.net



A (S sl 518, 80),) i) (290 g M) 518,80, — 1095 S

=5 g an JIs Jlasl (slupglie g (sai)loe (sl xidl oad Jate (B le2d 4 (Slosl g o5 2o l> 5
(V=YY JS5) 395 ol o 0 5 03 YU Jlgpd o 51 i 5 1, FRP anio bl (lyicse

FRP—mMm—

J = )l%D

= b

1%

923 89, & FRP dlaiel b 5,0 Job ool -V Y-Y-Y IS5

i o 3 b 5 48 sl lnglypes 353 4 FRP (2l lg colim gl b (slocuond (cdisylao gl 5 5ig0 ol
(WY=T=Y JS5) il ot

/ = =S 32!

! )1.%3

] Jb

1'

JLast Ja15 ;3 FRP slaiel U 5,k Job ool -V Y-Y-Y JS

Olaise 8y U slegal GBlybl el o oald Lis VF=Y=Y S 0 b (69, FRP (g)e Jsb umb sl gy ple

ol odds 0dly LS VO-Y-Y S )0 (hgy oyl 5l (slges D903 Cugti FRP Clas L 5 4lgily

www.mirjalili.net



] Slj 5 39090 Sl bl (Tojp) 6 jlungr (s Woguns 5o 135, (5loid)

www.mirjalili.net

loydo . 2 )
Sl = JR alEass anls

A
Y

s gl

Lo glo aile

s

A
¥

wJls 59, FRP aluiel b (g, le Jgb cmoli (go yog, ol —VF-Y-Y JSS

> 4

FRP U 15 (slagus 5l Gl,bl ca gl —1O-Y-Y JS5

£r



Ar (I il (510, 88),) i3] o290 g o] 518, 188], — 295 fuad

i ylard & I Jlail g5lweglie —F-V-Y-Y

Jlas] e 2le o] wlatels (glacnn > yiiior 15 (slocam] b o)lil 5l 3 (8 (slacond )3 4 455 olon

78 ol polie slaplall plos b (381 051,805 lsie 4 b ol 4Gl Jy (pgw 1 Ngd 0 odalie By s 4 JIo

S8 d plaie 1y sl 4 U JUail il ol (6y908 (B > 9 I (w598 el dgpg 1 sl ansly JLas]
ol ol VEF-Y S5 silan (adi) 3,Slue) Jluss] (glmd,Shn

)ly.) ) BERCS 4.w)) )ylao)l
L 4y
\ / o

; \\

7

90 o>

y

R -

Sl 5 53,5 ABLSI b I (g5lws —VE-Y-Y USUS

sl S la a5 (glaseS 4 00,5 o dund Hlad 10 olagligw ol jl slaciewd o JIb ;0 GIKE sl 5l
= Slodigd o (658 (5 b3y g0 SIS (g 903 Juale Jlgwd 4 (uS gl cenr bawgs aglgw ol 325k 1 ada)
D)5 Jobs liseb] Jlasl s 3 Slas 160,50

2SSl iy (P9 sl g slad slay (3,5 AL Lhp lees 4 S Jlasl cosl slaby, J) e
Cand > olgiee 1y 14 5 23905 Sl gl (sla s gile)] STl g o35 ) Jlnd g U (sjpe Cennd Gl ey )
Dy Lyl (VAY=Y IS3) o] Sbos b g (VW=Y-Y JSGs) b SBgs

www.mirjalili.net



] Slj 5 39090 Sl bl (Tojp) 6 jlungr (s Woguns 5o 135, (5loid)

39290 )led ——

o Jlail gl guelS 1

RURC - IPNEY

dyrge g

adly S

ot Jlail 6l EelS

B> (5 & A8

www.mirjalili.net

S
AN

L N L] L] L] sk
R

M.

w8 o b
2l w8 > o)
(53,5 (o piao SMelS

YU 51 glad o5 93,8 a1 b JI5 (g5lunge —VV-F-Y USG5

RS

aly e J

/

e
39290 Jo
sl sl

=

omb 3l glad i (3,5 LI L U1 gl IA-Y-Y USSS

£F



< (S sl 518, 80),) i) (290 g M) 518,80, — 1095 S

089y =2 bl Hled b s poled Jome )3 (i (13905 e (B Sl 4 JIb JUal (silopglie gl S5 (59,

DAY JS) a8l e bt jlan 305 4 Lo sbpins 8l
/

f N
NN
/ N \\\\%‘“\

/ gy > o3Vgp &) 1

/ \ g0 o

$Alw i yle9 9 JI5 JUail (g 5lumge —VA-Y-Y JSUS
J15 (051,805 5 Sl dgup —V-V-Y-Y
il e ST 5 St sgse sl > g 2,5 a4 s (55l > sm < (6,500 sl
395 B3] 15la S, ol e s s 5 030 5t 35y (ol sl Jasl a3, Juxs  opdle Ll
(7YY JS5) 8,5 15,1y I 55 39290 cslogil sl b 5 51,85 (5w Dl (sl (bl 12 e

N

Vg8 ied B

=
=

H - H

[

%
N\

AVERAVERVA
/ N/ \/
ANEEDZ AN AN

& 5-‘6/ @l g3Ygh
H< H ME >H
. =]
©dYed clasosl 5 Wb s
i P T e

d‘)—e >

J> il

H

NN
N

= &
H H MF H
31 S )lee Alpwgs BaSTH8L5 (65lwgs — T+ -Y-Y UK

www.mirjalili.net



] Slj 5 39090 Sl bl (Tojp) 6 jlungr (s Woguns 5o 135, (5loid) #

N-Y-Y J

Gl gllao sl Bl (I3l mipo o o p S VO« 4 ol 055 )l (6l8 i L sl 0dd (Sl g o p)S5S

s sl g b 1)

£/ 22009 F = 40009
cm

cm?

e (5 lSe I ()b

AxB =6x6m
axb =5.60x5.60m
™ 6.00 o L 6.00 N
il 5.60 5 i 5.60 %]
™ 'I I |
B 11 I B 1 I
. 4 = YT B
8 8 ZZ::IZZ:;’.‘E:ZZ::IZ: 8 8
© (v . ©| o
Y B S EE = v Y _| L
1 Sibopslie 5l am JI> A 1 Silwpslie 5l g3 > A
AV -F-Y Jo S0
Cwols J s
P 1
h =——=2x(2x5600)—— =140mm
160 160
h =150mm
SIS 5 e
03,0 ,b =1.25x600=750kg /m?
oaij ,b =1.50x200=300kg /m?
W, =1050kg /m?
f2 b WS
m :@:1.0
5.60

www.mirjalili.net



%4 (S sl 518, 80),) i) (290 g M) 518,80, — 1095 S

1 Koo ad y> S S
M ~ =0.045x1050x5.60° =1480kg —m /m
M, " =0.018x750x5.60° = 423kg —m /m
M, * =0.027x300x5.60° = 254kg —m /m
M, =680kg —m/m
13, o 4b
aske 10+ Canles b s S lis dad cub b
d =150-30=120mm
b =1000mm
o =06x085x-2 x990 40153 M  —5560kg —m/m
400 600+ 400

G glan] (o)lid oY 48 o

1 Blas 2Yed dwlow
A, =0.0018x10° x150 = 270mm? /m
13 5490 S¥9 phale o
M~ =1480kg —m/m = A; =386 mm
USE 10@ 200 =392MM°/*
M™=680kg—m/m— A =171<A,
USE®10@300 = 261MM"
10853 4 G 51y JIs g
el wanlgd (plpls ccunl 4Bl GR13l @ye e g p SOk VBY & @pe oy p)SekS Ve Sl S 05 L

Q, :1.25x600 = 750kg /m?
Q, :1.50x750=1125kg /m?
Q, =1875kg /m?

9 & b ol b il oad b cosil (lp 60V ed 4l jl odliinl 4 preuad 39 Jb (glp b coldS pas @ asgi b

Db oo plosl (swd g PgualS Jdo by,

www.mirjalili.net



w2l Sl 5 9990 sl leiblo (Sojy) 5 jlungy (sW0gud gL s03, slod) A

J15 9 3¥55 15 05 yo Jos 1 03liw] g (g 5 gmols’ Jalos 1

M =3.50ton —m (L6 59melS Jso gt jl edlinwl L) (638 45 0yle b
F, =1440kg /cm? —a—]

_ s _ s | >
S =3.50x10° /1440 = 243cm } i

»]

b o LIL
"
"
1]
1]
(N ]
"
< [}
o  saferagondlniceff e ol 2ottt
W 1"
1
"
1
n
1
1
r — Ll L

N abegmd 11

IPE 220:S =252cm*®

6.00

|

R A A

(8 oy ©ygpas) 3 (wd (g 1

3,5 Jlosl 33 55 4 055 e plad 3950 58

2.8x0.75=2.1 ton/m

i

ey
A | ?
294ton |~ 2,80 &l 2.94 ton
- 5.60 .
G -YY Jle JSi5
2.8
M. =2.94x 2.8—2.94><7: 4.116 ton —m
5
S :M: 286¢cm?®
1440

IPE 240:S =324cm?
,s & ““o“ J);s_
18,8 o g lise syl din sl o a0 )b 4Ll (gl bib 15 ol 39 e dlindlo oS ohailen

g dalsd o0lgs IPE240 Cluslre (yo5) 0 cdd o5 b el cpl 3008

www.mirjalili.net



A4 (S sl 518, 80),) i) (290 g M) 518,80, — 1095 S

el ol o 31 0ad b Jlesl (60Ve8 i a4 a8 0,8 Lol g5 o il Cunl BB 1> 59y JuB 5l 0aye b =Y
Ll (dYe8 45 &S 335 d)lg b 4 dlpl pl cunl (See qemled Caze (6508 1y b g 40 S SoS 4 (08
sl Lb oYl sl pd ol odlael BB 0 (S 0, Sles clls pl jd Wled Jood j5 1) 00pe bl iewdd

53,5 S (6358 i 38 pete )l Sl (sl e

www.mirjalili.net



www.mirjalili.net



v (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

W (g5l oSl -F-Y
sl Jitte Waygio 41y 355 s9oa 03l o8 (sla)l 9 35 on 51,5 o3l 53 Jlauss b g (8] oy gos s
wigled Jood 3 1) a5l 8U (Bl la)l b 8 slajl Jood y 0gMe Ly o pied CB L slaojl )
Sy Jiio asidl b g Wy 4 b (hyr g (oS 5008 slaate 5 S el LS boppsio 0 sladljl; 5
Al ol 4 ate gt 1 g Wl b (gilupglie 5 0)lgen silupglie plSin 4y jolais
Al lae b CudsS g cawliel Cal (Al Sl a3l (b ST by el
azly ol 4 dabl )3 &8 205 sy s (glate sl 53350 slagshy) o culre 5 (Y5 b () 5 95 oll
SISk 55 ilepslie grb QLl 3 S50 Jelge sl o
(o lame JS 40 (g plsd) oo )3 o5 4y (oo piaod (520 @
(iS5 g cdy g glite gla)b S lpsy (slajl) o3)ly (slo)l Comsg @
Sl 2)90 (et g (S Canglie (Il o} @
«Silopglie 1y plas lgl 4 (> @
oLzl ol s @
I pam 3 395 plad (Koo Gloj (2 ylsS 53 b IS Gyl (a5 Lol cunsl QLI (i sy sl 3ylge (S 52

SO0 sl D e Cuoglio 5 YU plgd a5 3505 odlitwl Wb Sdlas I 1o (B 5358 Sy5 Ll ablis awdin slal 3)lse

50

@m O dux;—\—\c—"

4_3 . . ~Lw LS A O i/j) \ ﬁb,u—n L};{ dl-m)-f; ).) . S e oS ul} 53 P N 5 d:})_! dlﬁ . S B

45 3y5l00 ol B 1y S5 daome 15y Sl p 3 CenSld amd o Lt 365 | (65,000 IS ) 125 ol ) ey S
B3 xSl Camdy & GOpa Gy ki Cuo b 3 e 3 (sl g L)

P Ly (A NFY S )3 0,80 Gge abend (lagyp w2l cde 4 Wlg o e (0 15 (oS Cpizen
sl 0 030> L5 sloj) slagye b g obend slacyg w2l

ged odlitl o5 sla)Sal, Sl plgise e 2 slo S gl 4l

e (5 1S9 )

Y98 iS, -V

FRP S, -V

B SaSoke Y

8,518 oy 2)90 325 0 SSE 4 398 slagby) | Su e

www.mirjalili.net



] Slije 5 39090 (Sl oSl (o jp) (6 jlungr (s Wogns 58435 5loid), vy

0 Sy (Sascawl I bdiges -V -F-F IS

o 22 (459, -V-V-F-Y

b9y ol L dges ool (] caglio (al38l g gilure slp 5 dg e b g w3 (S GiSTg) ) e Wy
255 Cugl b (G sloiSy) bl s )las g (oS 4l plyie

L Jlast sloo S (0 (g2 9 cor8 oy aw (13905 ) s> g 0238 s (g 9y JWl pulSo JaSS (61
= Loy silwpglia sly gy npdee 5 4oy ke b > i 1S9y shpl Ml (y9p0 8 g Lk slaygile
Gk 1 g LS lpl 258 o5 il Culus )3 Wl 33,5 (o0 039581 15 (VL dag 4 &5 i Cualis oged (] 5 Al e
2085 42y ke ) (R iS'g) I Sliged Ml oe pdy Bl 358 e Sl il S5 3 e 4 Sed5 Jolh )3 &S Lo g
ol 0 odly i Y-¥-Y S

Sy Cwglio (a3 (6 S S9! -Y-F-Y IS

www.mirjalili.net



< (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

> o Ll g oo plosl @3B (slayl pl 3 35 (Lo g (oot byl Gl sl o dg a3 (S iS5, Sl
Jds il 1S9, oYL sla ds Sl lagels conlio Hlge piliune o9, cpl CutBge 905 Cugll A5 Sl layl blie
OS5y ) glasiged il e (b ol eolitl (e o]y o o iy Sl 15 VL1 G ) 5 I8 ) slisel 4SS

ol o 00ly L F=F=Y o Y-F-Y S )0 50 dog dw o o

11l

2

(TSI

11/

s3290 55l

C([ | | |

l / MWTL_HA ot | ] ]

3,800 9

C ‘[ RVRESSY 3] st
DET. G SEC. B-B SEC. A-A
s9250 )5ilo)]
il
ﬂr i Jidon
% L y5le H LN
SEC.C-C DET. F SEC. H-H

2 Ay dw yd (Gl S g, sl ! Y-F-Y UK

www.mirjalili.net



] Slije 5 39090 (Sl oSl (o jp) (6 jlungr (s Wogns 58435 5loid), vr
it e 0 0| kSl 3
B> Ggld
e o o o
e o
o
-
. Lapgals (oliaSs sl e
| 523 0 s o Jee o
E - Ll Cgals
| P
o ude
leggals alass (sl alee
.L

Ly gilweglio pd Jiy HiSg, 3l ooliiw! —-F-F-Y JSG

S Gogo b yo ¥ SRSl g Jolsh 5 oad (Sl

OS9) b s 5 55 Cusl b canl glhas qumd (60l Ll (asshS Yoo oles (SLSI S jeie sl sl 1y o) eeplese

www.mirjalili.net

V-F-Y Jlo

KNIM g 03725 595 sl ) o3l o 9 55

:w



va (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

b P,=300 KN
= ¢ ol W,= 100 KN/m Y
! I y! Jv Y + R
o : ! A
I S H =
ol
3 ! I | I
. 110,14 014!
© -
400 < 6m >
WV -F-Y Jta S
i Fse oo ,e
el 3 polae 5l Jlade o SeeSL plp b S5 oy
2 B} 2
EX5720 = 2300 D1 ales Jgb g -
16x150+ 400 = 2800 : .5 s> 5ye opde 4 JIs aolseds V& -
3000 glee 3 93 35 po 4y 35 o alold -
e b Jlosl 51 U8 (s ;5 9 (o2 (S99 510905 ) 08
300KN
230KN
a+d=0.7
|
M2 (S9 13905
450 KN.m
|
!
!
:
I
F
G VF-Y J JSS

www.mirjalili.net



el e 5 3990 sl leiblo (Sojy) 5 jlungy (sW0gud gL 403, slad), vF

Ul aobigml (bl 2 5k l381 51 Jd Comdg (g1 (210 Y o
fy =400MPa, f, =20MPa

f , =0.85x400 =340 MPa
f, =0.6x20=12MPa

6
Ao My 45000
f o (d—t/2) 340(560-75)

1 )95lo,l (ont 85 oS
USE4®30, A, = 4x 707 = 2828mm?*

_ fuA 340x2828
0.85f b  0.85x12x 2300
a=41<150mm
M, 450x10°
A= f,o(d-a/2) 340(650—41/2)

USE4®30, A, = 4x 707 = 2828 > 2453mm?
1.4 0.25\f, 2828 f. 600
X(_ —\/—) <p=s——"—+ max :0'6ﬂ1_

= 2453mm?

1 <p e~ .
f,of 400 % 560 f, 600+ f,

y y

P =Max(0.0035,0.0028) < p =0.012 < p,. =0.0153

pmin =ma

oy slp Sk
V, =230KN
v, =0.2¢,,ff, =0.2x0.6x~/20 = 0.54 MPa
V, =0.54x400x560x10"° =121KN =12.1ton
V, =230-121=109KN

3
A _V, _109x10° _ .,
s f,d 340x560

yd

29 odlawl D10 wgels 51 31

A, =785x2=157mm?

S = ﬂ =2745mm
0.572

www.mirjalili.net



44 (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

Vs :%(cos f,)d =%(0.85x400)x560x10_3 =149.5KN

V, +V, =121+149.5 = 270.5KN

4016

107200 ] [ $107300 - [-ot07200 ]
] 300 ros0_] 300> [
< 1.5m >l 3m >l 1.5m >
eV -F-Y Jle UK

S )b Sl e Cogli Y o

23,5 (o0 o) (B3l 9 39290 ISl sl (et S g (B 595 yl900 Il Cugi )b (6

450 KN
T~ 380KN
150 KN
-150 KN
1
I
900KN.m -450 KN

519KN.m

6m

Y

A

Y- e JSS

owed (8l G ghs

D)5 o i Vo 0505 3, 8o ¥ (glie yy cied Cid )b ]

www.mirjalili.net



] Slije 5 39090 (Sl oSl (o jp) (6 jlungr (s Wogns 58435 5loid), vA

A, =4x707 =2828mm?
a=40mm

M, = 2828(0.85x 400)(560 —4—20) x107° =519KN .m

AM, =900-519 = 381KN .m
Sl §) b odye b Lilsél = 1.25(2x0.45%0.05+0.5% 0.08)25 = 2.7 KN /m

2
_27x6" 15 15kN m

AM,

Js M, =381+12.15=393.15KN .m

15cm
.__/L,_
[ ]
[ ]
L J
_/l/_

g 1
Q|5 ®12/200 »H—H<— 5cm
e
e o o o S5l
- 8cm¢ =1 | »
3030
Cugli Oliza —&-V-F-F Jlo JSSG
W yg5k0 1 (o p 5 punnS
M 393.15x10°

A, = u = =2083.5mm?
fo(d—t/2) 340(630-75)

330 =3x 707 = 2121mm?

USE 330 =2121mm? >1881.3mm? g o 0313 518 15 ol 4> o oyl

www.mirjalili.net



v (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

oyt 8l S
2>k Ve caglis gy o > S5 Jloinl cpiz g w8 o0 o 428 JolS 3, Ses pae 5 )L 1331 L oS Ll ]
D98 g0 aid o

gV ; =380 = V ¢ (wg0l5) =380-149.5=230.5KN

V, = 230.5+2'7—2><6 = 238.6KN

3
A, _ V. _ 238610° .,

s 085f,d 0.85x400x630

s =200mm — A, =222.8mm?
®12/200 A, =226mm? >222.8mm?

ol o 00l L Jle V==Y S )y et ld s

GOVgd S q,-Y-V-F-Y¥

4 3y9 Vb Sl 15 S dg 4 Sl iy L) oS Cubie 4 olaGyg (e e by ded Cogi sl
2 shed Sl Ll cage Lo Jb & §yg (Wl 5 (GBp Cad)b Gl carge LaoliasS (035 50 by 3B 4y
ooy JWsl gl gylee socdgs g gy 1 b i Colus b oladd)g jl ookl 4y 5L @ yge p3 (0-F-Y USE) 20,5 0
L )liSle &ygio dn bagry day g 0dd odilaes oS gl i b 60V 98 559 100l D4u5 o0 duogi 35 s Cpl 53 505 ooliil
(Y=Y USS) 0,65 518 oolatwl 390 o atslS

wa¥ gyl sl

-
-
I e
ﬂ,,i.-;:’-‘-\‘:_r Amwdbu - —\
EL 2 Jabs
= 23 T
[V JE—
O —"

S 9 o b oS Cwlbud b (63Y98 (s § 9 il b Ly (o g (ohod Caglli —O-F-F IS

www.mirjalili.net



] Slije 5 39090 (Sl oSl (o jp) (6 jlungr (s Wogns 58435 5loid), A

Oyguay Lgb\f9_é Lgl_muw )‘l Lo o0 uldd pui 0939 4D a5 63\195 Lg[m‘j” )‘| odlatwl (gbou O]?:;uo Y-¥-Y Jiw L§)Ua.p

Dged odlawl Sy g (uds

o o o o o o ‘_r-«fgsj 61\!—‘\; ;,/—JJS
o 1 © e ° | | | | o ° d—f=p Y
L —+ = = =+ —+ ; A
S G L S &9 — s G Sz Y —/ ‘L &
w2V

393 359 by (o g (oihed Cugli —F-F-Y JS

‘:'-u
i I
255 9 (o Jold (53¥ 93 (B L oy (o ) g (ohed Cogli -V-F-Y JSUS
YoF-Y Jto
16oVg 1S, A=Y Jlio do)l ot 55 Cushl bl ogllas
V93 (9, b ot il
SRS -
2,5 (o0 (sl S92 90 (o Cadylo
V, =121KN

157

200
V, +V, =121+149.5 = 270.5KN

Vv, :%(gos.fy)d =="(0.85x400) x560x10~* =149.5KN

www.mirjalili.net



A) (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

4 0545 50 5l Jobo ol lion sy sl clys oY g Ll Sl 5 99500 032 (o (5958 o903 89y 398 o
3638 Cogis 5 39 go 4Ll d jlade 4 o 4 cnl Slawle Jgb opl a0l 0 a5 b cawl yio VA L plp ailed by Caonw
il ooy 63 Lawy Caow 4y (BEAST joxo I yio VIO (goluno Cugii Jobo ol plis 39 515 (gl dlais
(5 Cag Byg o 420k g JoS 3, kas pas g )l Sl L oS bl Sl g e oolital (o3Ygb Sy, 5l (b Cagi (sl
P9 slaidpo (b 1> Ve Cuglio jlg)0 (i 3 S 5 Jloi

gV | =380 = V ¢ (wg0l5) =380-149.5=230.5KN

450 KN
380 KN
Nm.s KN
e 150 KN

|

8 18m »|

DT

: -150 KN

|

|

I -450 KN

! |

-Y-F-Y Jlo S
Dgd o gye yewilo p p,SohS Ve s 55 L ST sVed 5l ol 5y sy
v 230.5x10°
t = u 4mm

¢, 0.6F,d  0.9x0.6x240x450 _
Dgas g0 03wl 45 Byl 93 33 e VIO Jobo jo jieulis ¥Ox¥ )4
A, =2x4=8mm

O 9 Cgll (B9 (pm Vg oo odumd ol 4 05w wilod S joue il 31 0 olagligw 1S olagy bwgs 5)9 93 (pl

.)w‘f IR wfy‘ e )‘ )a..’ ul>

s (5l Cagl
23,5 oo (e Vo 0y0d 0,80 ¥ sl (oied bbb

A, =4x707 =2828mm?
a=40mm

M, = 2828(0.85x 400)(560 —% x107° =519KN .m

www.mirjalili.net



el e 5 3990 sl leiblo (Sojy) 5 jlungy (sW0gud gL 403, slad),

15x +30x —

2
10" 519

5x > —45x +51.9=0

X =1.36

Ar

1l sty o ¥IVA (gle gl Slulo Jgbo 235 s Cogit Jobo U 2945 00 037 (ied ,Si) jlog05 (59 (398 ke

AM, =900 -519 = 381KN.m

AM, 381x10°

A =

f,o(d—t/2)  0.85x240(600 - 75)

= 3557 mm?

13955 g0 03lizsl F,=2400KG/CM? | ST 5Y8 j| o (lys 390b oo 48,5 a3 )3 y20 FID (golue slas yolas &S

i oo odlatwl yi Sl maw 50 sieadie FeexVe 5y 3l

3557mm’ < 400x10 = 4000mm* O.K.

23)5 o sl (S ol e 55 050 (p s e g (Byg O Ved e Sl (5 & (6l Sl I edlatul b 59 (]

Dy el 5 S 4 sl 2lod 2ok

5 2500 X C 2500 N
™ | = »>|
o (] o (=) (] o
2 G [IES | | | = | 2 2

R + T — - -
PL 450x4 PL 400x10 L PL 450x4
1 1
oS3 ‘W% “le— PL 450%4
Ssiay—) A PL 4500%400x10

www.mirjalili.net

Y -F-Y e S0



Ar (xSl 10y 188),) 1] 2S0 £ (510, 158), — 1293 faS

2By g o 3l ol o

Dgd o ool b 93 5l ealinl b oS Cenglie ey oyl

g olS’ i (50 53y 4 YU Jl 5 Bigio G (o5 4 by 31 ool Sl cul 53 5 85 (a8 8 S 3 oot ol
g 5 Dgb oo 00l H18 b olee 60V 93 daud gl> 4y Ladd .l (0258 (ladonsd 4y apd dl Sluoloee 5 g 0 5l g
o8 bl 199,555 5 ) 9 S e 3)Skas 5 5 55 4 ol 05 e sl 85 30,5 o Sl Sl S
Db aidpo (phb 3 Vo cuglis jlog) o i 3 S5 Jlaisl )l a6l

Fed Cugl gl (2lib

6
AM, 381x10 _ags7mm?

T f,(d—t/2) 0.85x240(600—75)

A,

39 g0 03lizl 2L100X100X10 5 o3

A, =2x A(L100x100x10) = 2x1920mm?* = 3840mm?* > 3557mm* O.K

T A

N s s s s mm m e

L7 7Ar

\— 2L..100x100%10

2L..100x100%10

tewW S

A, Vv, 230.5x10°

S .06F,d 09x0.6x240x600

S =200mm — A, =592mm?*
®20/200 A, =628mm? >592mm?

www.mirjalili.net



el e 5 3990 sl leiblo (Sojy) 5 jlungy (sW0gud gL 403, slad), Ar

FRP &llas j salisw! -¥-Y-F-Y
sl (S5 ol FRP glas 39 oo slad &) s T g, FRP (25900l8” cdlias b ity csliae] (siluspglic

o Ll )] a asalsl j5 aS 5 IS0 5 oo Cuglie g (i Cenglie ¢ s Canglie ol 38l (gl g5 oo |y FRP pdlas
g o3lal ) FRP o ¢ 3 gaw b FRP sdlas 5l exlisl plin 45 35,5 oo

1ok g (33,5 o3le]
035 e 1 g8 oo 550 4 b e ol (i e 69 jl e 9 FRP asio (08 087l (6 1S ol> 6l
w69y 0 FRP S50 a0y 6 (389 05,5 lgen g Blo b (¢)laenl g (3Lob 3lge plo Liwly opl 53 33,5 (gjlwosll
Gl 5 9l il Blo 4 bles 5935 o (1S s 485 )15 bas)lgenl (59) 45 FRP (slagiond 09 odilins (i jlgenl
st bLas ol j3 (S 538 il A dume o dy | e Gl (See 487 20 5 0 oaiiS s sla i ]

g

FRP zhaw (53lwosle]

O guis 4l FRP pdaws 1 oy 9 (5391 )3 )31 Jlo lgie  wguis o3lol cowlio ygbo & FRP axio pdars 31
W20 &y cuwx LFRP Hlg o > Jlasl ol col

R S
5y90 FRP GLJI g balgs 5l ooliiwl o yulaws jd wilgs oo a8 bl o (o yiwd )0 (gdied )8 jlus e polbs b
A3 o Fy oy pd ConSs OVl el )3 D e g ol i 4 Ceoglie I LT Caaglie 45 (claigS 4 15,5 1,8 edlatul
Jarm oSl iogllasls g e (dlyal L g canliol cuny jlhoslitul g0 )3 bl 30 &) @) 4 cunz 4 )3 Cunsldy

W3 o Fy i g iy S yiddio pdaw 2D b g FRP § s Syidio pdas 0 JSie (] )b D939 o Y > SUis

FRP lac b p (odod Cogl —)-Y-)-F-¥
dblie Cosil asges (sl D95 oo 4Bl FRP (13905 3LAIL ity )5 (odied Caglh Al 090 & (350 (nl
35S 158 ool yg0 55, i JKS y gl Wl ge 00d &) ol uplie lond pusyy JS5 T 5 libatns
il el sl (ol gae S Jib e 3 ol SUI sl o )5k 4 2 (o35S 4L 4 FRP s JLa
STy 35l o polie 3y IS (oted OB (slasl hed Cuoglio [l sy cul cole 205 o g ol (el Cunglic
GRS (53,5 55 )3 b o Cagi QB ) Wl Vb l (Sl 53 358 (i 1 3 il o] > Sty e St )l

www.mirjalili.net



Ad (e il 518y 180))) i) ridg0 g (510, 5], — 095 S

Alae p gl byl 13U Cumsg cpl > Griomed DS J)B )0 3590 04 Cugll slaciond 3 Lodl g i3 )2 dvgi JB
S5 oyt b 3 FRP

ol 05 0313 L3 A-F=Y IS5 53 FRP sdlias b 4 (sed gt sl ybs, 5 (liged

&iweglie 3 FRP mdlas 3,5 -A-F-Y JSUS

Oludpd - Y-V -Y-)-F-¥
35000 50 FRP s | ol U 5 glale e g lobra 3 5 s

Al oo 005 Co gl gac plas Sluogas g 3y Sls )l yiil 095 g0 (ABlg dlal ulul p (S Slusle —

5 SIS 5w g S ot S5 gyl 4 sl 55 jgme ) gl alold b calize FRP dlae g o p3 (5,87 —
a3 ees &y o 9 FRP G (o (833 95

Dy a5 033 (ol o (S s 4 argi b e &Y 3 (B S5 e —

25 n i 1Y i b S Sl —

D9 o laidpo (i (S Cunglia I —

g b s KVl g & ] i s BFRP (5,8 — a5 oo, —
Sbls o Lyl oozl g S od wSxio [y FRP L iied ooy 3.8 L8y 558 sl 10,8 5l (pam oS Cuib do g L anll
pie Jb o )b deng by JSE s 40 o FRP owd (058 s 4 cans Y 0 Jlie (gl o0l oo luslre Sl

a5 alg5s FRP L o0l Cosls guias oo Canglio y (gllanMo LB 13 loaps b (38> oo
o oy Canglio ~Y—Y-F-)-F-Y

S Jo | o g S 13

www.mirjalili.net



el e 5 3990 sl leiblo (Sojy) 5 jlungy (sW0gud gL 403, slad), AF

39590 (5 oy MY i ,S Y)YV -F-Y
pas 59y 3 St sors L g ol 0js JoLd sias 55y syl (oles FRP gdlas cua ) J8 & 5)50)
ol ol gl 5,5 laie & 55 ) 295 4B i )3 i (S s > dgge Ayl 55 bl gt 4zl
8 0 b gae Sl oo 5l eolitwl b Wles oo €hi ¢ oy cppei aY 5 adel (15, e 03,5 Tas FRP )3 39590 45 )
03)53 Sy alaie Gluoga s aly p oo pl &5 00,5 o duogi e yusd FRP cuai s )0 00)lg (gla)l olad (o8 )

D9 el

ol I cul o —F-) Y-V -F-Y

oy Ligh o 48,8 Jai 3 MU Gl ot ol pl 3 gidie blss eluly g 3V g8 s el S il
Sde oo 3l e ol )l (St IS asme bbb 5 ol £ @ (IS g5 5l itbpo By, FRP las el S
e Cusd 4 05 o0 00l ame (ISl & (g (silute i) VO Jgda b calite jylie )3 +/AD
FRP dlao b by oiod 5ilweglio colre owyp —0-V-Y-)-F-¥

ol plod )3 el 485 ©j50 FRP Clxis g add g jl ookl by (odied Cugli 3)90 3 (S95UsS (228 (Sbo o) 2
Jb s> alde (B8l gy cpl b ey o (LS eldd Cogl b b awslie 3 (i s b 0dd Cogl y5 da o)l
odpny FRP (glaodiss Cogli b (yied 53 odd Cogll ghane (5 gudae (SinS (sadge (S johay sl 0l ()5S 13 ol
295 e 13 Sl 4 Ll oo gl )

s ol S 5150 FRP (Si5e cls 4 ek (Gl

25 B8 axg yd hed 5l Bl HLES ST 5 45 (o)LiS i b 05 e a0 sl (o

e

753 ot ey i e (©

e JIFRP (a8 b g o (o8 Cunglie (438 (g 1 (&

Sy ol Hlil g 5 wlad dle )3 phed (S 9 5l (AU (a9 jgo 4 (SWne S (&

ool il g wlas Jgb )3 Sy ble S5 9 1 50 o 9 FRP olad o 5 (S (290 58) o il (&

NS L9y
G 4 Byl oo Clus 4 00 okl 4Y (Gl ) (St ansld YL I (&) 5 (©) glaclls jaods &)
il 618 Joo 35 (53,55 55 o 25 FRP 5 5y 5 e gl 13 (St o | ) 5 () csloc o
Ol g oyt (50,9 S Ll g by a8 (2) 9 (2) @V 4 YT S 50 ol ool ol cunsls oY plos

2 Gilopglie Cunsls aSu) il o (SLSU 905 CunSll OVl Wad o Fy (Pl Ohgar D (G 5l 0dd slilue dorio

www.mirjalili.net



AV (e il 518y 180))) i) ridg0 g (510, 5], — 095 S

Mal cxlaiio 3 by g ded 3Yed Glasuin plal (oodsio Jolgs 4 0ply Gy OV pl 5l SLlas 3 w0 S

. FRP oS
‘ﬂk////N EEAR NN
s ZZFTSS
“"’“ /////)\\\\\j

(<) /‘_“/xmm %
A '
[T (]

+'l/é]ﬁ|5fu5ﬂ~5
NIEETIPWE
) //’//%ﬂiqﬁ-J Jl
S5 G

Y i b 4ol

o[y 1

A dfwwf

d)Lié&Om 35 (LTJ FRP ,_w /(g_éjl

O Oy (b dByg (& (L (SBuS (@
kel > o o FRP Syie uad )0 yigls (&

s S5 A S e Juad 3 sl (g

i SF b S e Jab 3 Sl (g
FRP aoxiuo b ouwd Cugll (i g (SiSumS (sdgo ~4-F-T IS

www.mirjalili.net



el e 5 3990 sl leiblo (Sojy) 5 jlungy (sW0gud gL 403, slad), A

. RPN s &

Joo BB e Sl cod By 55 Canl (Sen il 0l jloe (295 4 0ad osilue FRP asio (clol 9> )51

ahie (5)lid Cuond iy &Sl L g (Wl Cdb) 398 (Hied I (8L (2iS” L) FRP edlae (Susens Jlos 9,5 o 518 255
(e cdb) 0508

sl (om0 amd oo & 5 315 (G225 3Y8 A5 ()l ] ey ALolEN FRP a2 S Logos

sy A8l odp b (S ()l S IV 5 o 98 (S (KBS Jld FRP (85 ()9l8) oy (b jlade (1992 3L 5 S

ST Gopen Al oo FRP gdlae i osliial b (i (sloys (slupglie ol 9 (sl S5 JialS g caoglie (ial3él S

e guas ials cel ghis ()lid Cuowd om0 25 il 0 Cusl g odlaiwl (gilwpglis s FRP L jolie

5 Jales (6 pdy S5

:w‘s,.g CnSod

baid e (50 (sl o (Al 53 098 CnSS s (o J1 )0 SLSL 925 g0 4 Cunl (Saa 01d (ilupslio 15
SN Bl o oy Sl 3 CunSs Wil osis od Ll (> by Caaglie Ll 38l g aisl odds (gilupglio pied clayb ply y
r Sgys Jlhe 1> 2l (2l & 5 55 (B byl alpd iz )3 Al 0l (Gilopglie slay 455 ol sl g
Db by slag s Jood 0 (SHl s phaw (SLS dxg 4 oad odiluws FRP jlg 5 1S Coglis

A &l sle by canss B 2yS plxl ded (gilupglie lilge 4 b 8 s oy (B ilepslie
s 2 Sl (sl CanB K3y sy e A 4 (a1 €6 (oo Sl & 15 5 33,50 5 e Cungli

Amd o (LS D93 1 (65 pdy S JlB) 5 (W CanSlh ) S (Jg Ml o0 55 FRP L o oo
[0S pglie 5 (Sl (yid oS Al 43 ConSlh

Hasl 390 (ied Coaglie pSTs 4 aSGl Gl LB 5,5 0 LB (IS)L cod By ied plp )3 0l (ilupglie S
J&:DUA uL.w ‘_;Lo.c L;lh&»))_j .DJ; L)"’ )‘ [ XW) OA:‘L:AAA% Ao U“\""’ a.\J5 )1 ngl; L)")')9} S )l%.) Cawl u.io.a cJ.w)g

& bl (S5 o b g domio slogl 3 b el ol bl (5o Gider (B odS ok jl domiun A5 s Sl o 5 Jgliie

D)5 o aate 4y jl i iidey | tewd b olpad doriio a4 yoxie g Jad 0

0P g Cy DS gy T

&y FRP ¢ o (St maw 50 58 cansll aSl b 9 cwnl oydg) cunslls b o 5 glaie clls oyl
oS palie doxio sl (o o i 35,0 cde 4 el clls pl el Shis cusls Sl Lw: L ol Ol ees dmd o
Al o CansSls A ol | Chogs 5 380 yalls (0 €eps Gibgy o Ty eMawsl LAl e

&l (59095 b g 0as oxilws axio (bl ) (53,50 5 ey S cwnSis 4565 ol 3 g Liubgr oMb D.LSLo%D

bl (055 )d o ) S5 By awd e 7y 0diS pglie amio SLSU s pled I (SU Jloy g (b i S ped L

www.mirjalili.net



A4 (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

Of g oM M caw B9y ol 45 g el Job sad She Silge caa 3 ol oS g Uil (e cpl 4 ()

WRTAPES

:&wa@awjlaﬁb&%wdﬂ‘&

ool Ssngr sy a4y ks el ol Ble o e 5 s o Jball 58y o ) e 4 cwss b oyl
oledl Joos o 3l s ol &S Sloj op (] e &) 008 el b bl (S35 b g Jore 0 (b Sy (ot
& ol 99500 1 Lond ads I cane b ohyor 5 1 S3U Y Yoane <o ol 13 39y 5,5 Al oo 5 Ysare & jhunds
295 )0 CunSid g Milse CanSld g ooy b bl e Syglre )3 o e S (S Sl Y o cedl (gline
O Jor Sy (b aw cuwlie pe by b g canliol b g Cgé ol o 5l ool ©ygo p> aldl dad o5 7y e
b oo Rl (S

5 03 Jsb 15 G (395 5 5 il S sy Cand
Job > o (B g (oS S 5 gy Sl 3 g (dge g 4 (St () O il Gl (See DByl (28
opl b il g iy orio (closl cuaws 4 (Sab I o] 5 e g dmd Fy od el axio (bl g3 5l 9 gy dlad
Vgon ol g5 0p) 13 25 oo 90 s ygome (52 J) (S J6 Y (05 0338 by 00 ooy dxio (05 i 35 3,90
sl o 0 la dio s 4 (limes glae kS ) g o 5 (S36 4Y

(503 OYb &) G 65y IS 58y sl Loges 5 3o (g5 os oS oo b (gl 55 yide ConSd b )l
-Ml{uﬂ . §.~.

W Job j5 (oot (S 5 5951 JWId A (Shme 38 o

A )d &S 05 o Jiie FRP diio 4y (55,5555 Jomo )3 (bl o il cddd 0 &) (50 )0 (SHp Sy By
S i o3)ly (slayl jlude (I8l L bl o dgn g ((S3y55 S5 ore Spslne 3y 9 FRP Luled o 3 (55 slayis
Ao (A [KCS Xiww y o0 Do u.il).’xg o polae opl &S L;c,li;..zz, by oo uwl)sl Joee ol 0 FRP asas j» w‘““f 9 swled
5S0p sk logos 45 osd obilns domino sl 43 5 (S0 o 4 gy ol e 9 90,500 ST e cpl 5l o
S o iy bl o0

PSS 5l S5 ad g 88l i8S Alol (S yme Jole (pied GlaS S Sep Jore > (Shiee 8) o il bl
5 phed oS5l oS5 a8 il o Ll ama oo ¢ 55 g ygme g2 dgee slialy )3 oed sloS 5 Vol |y il oo
2ol ol 48 )l o B plomle S 4 s S ad 90 lplly g 23l lo Wl (658 Cunig cilool S0 b

www.mirjalili.net



el e 5 3990 sl leiblo (Sojy) 5 jlungy (sW0gud gL 403, slad), i

w3 PSP ad 9 o 2brl 5 Cul (griage H5 (o8 4 Cond ) g3 BI olul) S Ay (ud (A & Cul

Db 8 Coenl gan

FS Mo (5 O e ol
o) 5 el GBI B isbe Joxe > Ll kS b Lo & lagially S Ssp b (S5 s ja s
o Ol audl )8 o)Ll Coe gl g cumliol slacwe 1 edlatwl g S, Cunpl g cans slpl & Glg o el

by JBls 12l )3 (S ey Byo L) o sl el

FRP olas y3 i )S —5-)-F-)-f-Y

(PR YNI CanSd ey o)lid oy oS el D FRP 35,8 e 51 03,5 dloul FRP pdlas 1o Wlg5, 0 a5 L5387 S Tas
95— M Hlis oy &S (ldads 0 Olaee e )S 2 Slgiee &S
Aol oo Cawdg V=F=Y daly 5l e cpl ] e Cands 03,5 o a8 FRP &S clabaiis

h—c
Etp = € (?) — &y (\_\G_Y)

(ol &S
O S gaw ) adgl (IS = &y
O e GBS = £
FRP gllas i35 = &
ik o J5 gl =
Forke e (5)lid Cuoud £l = C

FRP glae ;3 i -Y-)-Y-)-F-¥
G o) 33,5 slowl gade pted S ) S FRP 3 bl o & sl (o5 i 35S « FRP sllan )3 yige (i
33,5 dpslome JulS K21 5, (55 L FRP (58 o J 0l (oo

frp

:L)1 ).) 45

FRP gllas (i3 = &1

JEwbEe FRP plas dipiwY! Jado = Efrp

JSblSe FRP glas )5 isS is= f o

www.mirjalili.net



1) (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

s (55 524 Cuogliio ~A=) Y-V —F—Y
O gl amd oo (Ui oled s> b ) Ghed cod Lt glafe (JBI 155,879 (A5 @ji VoYY S
(elaie (BT 50 jg8 Aoy & o[V Ll (L8 S8 0n )90 )3 i (e S S 98 L Gl ]y i )L
2,5 el j Slaseie b Pl
a0 5 PX Alols 4 25 yge lilgn g slee 6 )lid 4l sq) cdloiSy ke 45 (0.85¢, F, | ) s — il
S (ol 09 o0 390000 (55L25 )1
SrSojlasl (2B e o dgee dliel 3 X (B jgoee I i S5 S Sl Sl (g)lid b Aol — o
g 50
2 Sl it Slgeglie lp sl HJAB L ply ¢ JSWlIRe Ve b dasedio (6)lid Caoglio b oy sl Pr cups — ¢
e J8las b o yialS /e r A ojlil 4 Jad Gygo 4 B jlde ¢y dastin (6)lid Cwglie iulEl JSWLIe

NS o Caogi 1y 398 )le Y=Y alayly b 0 d9a5e /50 4 Py

0.65< 4, =1.09—0.008f, < 0.85 (¥=f-)
(L)
NAL L .
h
As
@
D

et ot s glale (515 oo Jgb et — (T Jlogei —) ¢ —F-Y JS
lige s @ Y lay SIFRP o s atiws clalie (5> Ceoglio glato Jols Vol Jo- |
a a
¢ =9 fs A, (d- E) + ¢frp E frp€ frp Afrp (h—- E) (¥-¥-Y)
:J DS
FRP glas iyS = &4,

FRP C'n*a‘" Lf“"‘ﬂl WP e :¢frp

JE&wbKe FRP pdlas dipuguo¥! Joso = Efrp

C’)"'}""“‘L"‘" «FRP CJL"" é'\a"“" CJQ“’ = Afrp

www.mirjalili.net



el e 5 3990 sl leiblo (Sojy) 5 jlungy (sW0gud gL 403, slad), i

Wob el (2ja copd =0

& piache (ot yle)] e gdaw = A,
JEblRe (225 3V g8 > 28 5 =
oo (zhaio IS glis,l= h

yioska (03 5)Lt6 Sl glis) = @

Seboe il Fbflade 568 Lalgy 55 ¢ it 3V 98 s )90y

& i 3V a8 glyly Jakiiuno (6l o o led Cuoglio —A4-V-Y-)-F-Y
ol 03 03,9l VW=F=Y S5 55 (65l oV gd chyly atns glae 4i5)S ¢ (5 @9
ol oo oy 0-F=Y bl I glade (gao Cunglio cls cpl

M, =¢f.A(d _%) —9 fslA; (dl _%) + ¢frp EfrpgfrpAfrp (h _%) (a-¥-Y)

> Tp,

lwed Cod 5, Wid 3Yad 115 ubaiune dlafie 4 S— i laged — Y V- F-Y JSS

IS5 T sy oaleg Cengli =) +—)—F—)-F—¥
oobsl 32 (Sl 5 3500 (58 U Jibats glaio cdl Nf 5 1SS @ (o)Lt Soly Jsb 4,90 3 oy ol
S Loyl b 1y $-FY alaly sl azils Llatus )13, o8 U5 T sl pi 23,5 oo plosl AV Y\ —F-Y

> ¢s fy As + ¢frp E frpgfrp Afrp
t O85¢c fcﬂlbe

Ll 00 o.))arl VW-¥-Y L}iw).) JSJW ° Juol> Jl.) M}f 9)9ul> Jah»w.o

(F-¥-)

www.mirjalili.net



ar (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

9dien Jols V=¥=Y a3l glaiis (g5 Ceoslia ol ol 1

h a a
M r- ¢S fyASf (d _é) + ¢5 fy Asw (d _E) + ¢frpEfrp8frp Afrp (h _E) (V—\‘:—Y)
:Cj AR

a= Asw¢s fy
0.85¢_ f b,

~ 0.85¢, f, (b, ~b,)h,

f @, fy : Aw=A-A
P
o EENNNNANWEN\SN\ B\
_NA b L §\ ________________ \\ |
= +
o0 0|A o oAy o |A,,
Y. Y
B A Ano
brry M, — M., i M.

U5 T i mlie y50) ST 0350 VY- F-Y IS

i Cagl —Y-FY_FY
25 Job yeoe  dges B cliwly & (gpskay 355 oo obilns 45 (o5l o2y 4 FRP o (bg) ol ) bl oo de)l
yol opl 48 298 o ua p5 1) g (Sl A2y 93 (59 Koo Sy FRP dlas (JSS U ()8 S, il ol il ble b
s34 e 153 1 o (b o s IS Gl Sl 95,5 35 FRP i Cogh 5 e S v
ot JS5 U oS, (sl & o1 g sl s b il spiome (s e b 45 (o OF-¥Y S5 5 o
wl X W) L}""’L u.:LQrJ‘

0355 1 srmilio CdeS Sl dg2ge 5 9 0 d930 1i5 £l)] 4 FRP (sla ISy cuai (gl 3250 Jobo o8 ool
St S | sy joliio 4 g pae s poi Ciygo 5 g odlatwl 3y50 FRP Blas sla giiojls b cuslie Ll o pdaw il
855 3,5 sk YO s £lad 4 11 oS () 8 e sl 3 25 35,05 51 3 FRP sla )
Canglio 9 Vo ¢ i bawgi 0ad (ol (old (o Caoglio g 23l (o () 5 el oyl 4l 0 iy el 55 008 ke b

www.mirjalili.net



] Slije 5 39090 (Sl oSl (o jp) (6 jlungr (s Wogns 58435 5loid), ir

.

—_—_—————————

{

o Cagl il s VYT JS

) é\_la.sl) )1 odola_ul L’ eVr ¢ cja.ma L;‘LG(’ Ls““’)" “"""91‘“ ol o adlsl ‘j LY FRP u“"’)” «.,05.0.& ok ub)f bl dl).’ ‘Vfrp

www.mirjalili.net

Db se dpmlone

V., =V, +V, +V,, (A-¥-Y)
W9 oo dplne o j baly) I Vs 9 Ve dally cpl 3 o8

V, = 0.2,/ f.b,d (A-¥-¥)

V. =¢.A, fy% (Ve-¥-v)

Dedise (m pj Oz & by | FRP allas wo
N ¢frp Efrpgfrp Afrpd frp (Sin ﬂ +C0S ﬂ)

frp —

\%

(VW-¥-Y)
sfrp

NIRRT
Fodso FRP (o S 3550 b 35 50 dlols =Sy,
) gae Job oo LFRP 5y (2585 )l agls =
FRP gllas (55 = &4

JSblSe FRP s dtpsis¥! Jyao = E

oy iorks eilio oy Wo¥—Y ala, 51 45 FRP lao glae b = Ay
FRP EJL"" u""‘"‘ @ L"’)“" :¢frp
sodeo FRP gl S5, 50 B = d frp

35 o 1 FRP gl by 043 (s ales oyt ol = Vo



4 (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

Ay, = 2t Wy (3v=r-v)

frp frp

:u‘ ).) 45

Fosko (5 ok sliwly 13) FRP (230 (0985 )lgh 90 (120 = Wiy

yioskio FRP 048 ol Y G dlols = tfrp

oS Ao 53 g 29 g0 43S )l 5 63V b slacigals 25 5 b o o] ol dbold ol ) FRP (sla oIS Sgo 3oe
(VF=¥-Y JS5) s 00 058 (5 €y ) Nl 23l 0 g 590 JolS ok laiie

oy 53 9 3o Sty VEFY g Wo¥Y L) i SIS0 568 9 Oalol ook Sl 8 FRP s 9o 238
i) ¢ 29— dgaome o/ ¥ JlMde & E e Sge ()5 b S 29800 48)5 JlaS 13 595 By 93 il oel Cuwsy jlMde g oS
Dgyee Cand S Susil s 0 ol Sl Cuw g Ja8 ¢ 415,50 YL sdgae 1

Epp = Rgf,pu (V¥-¥-v)

D9d e (e pj Oy 4 a5 Wbe FRP (sls () ) (oled ()5 4 Fige )5 Cand R ke

f 2/3 /,{2
R 084, . i (VF-¥-Y)
frp —fmp
2tfrprrp
- (Vo-¥-Y)
" bwsfrp
sl 5 Gilas Ay Ay gl VFFY e
4, =135 ;
4, =03 e
=1.23 ]
j: 2 A 9 ol GBI

Db e 48)S 5la )3y ylde dw (3518wl e (25,5 FRP (sladd)g il (Sl (i8)5 jlaips jglaie 4
Ep =0.008 S0 58 o

AY=F-Y alayly 5l ool oy lado —

AFF-Y alal, )5 ond &) ke -

0.84. k.k.L
Eirne :M (V5-¥-Y)
P 9525

www.mirjalili.net



] Slije 5 39090 (Sl oSl (o jp) (6 jlungr (s Wogns 58435 5loid),

95

5 oy pFRP 5y (gla 0585 — il

Ne=2

N

dfrp

Le

74
/\ 'y

450 L;:J)JJ)J

Lul sk, S =90°

FRP JSa U a5, -0

ne=1

NS

FRP (gla o5, b i (oo Capls -V F-F-Y JSS

)‘ u.,.a_>L.o kl N-¥-Y A_Lvl) Bl ol 04 M;)Lu o «IA )g])g )J}D L)“J){ u.@lf uu)J.o \Vo—¥-Y 9 VF-¥-Y 104‘9) o

D9l o xS i g A "y Mb@ FRP EJL@-‘ QM")] 9 LS);)‘)‘Q 0975 LS‘)’ u‘@b“ k2 9 OR w?“a“

1

k,

2/3
k=] =
27.65

d

n.L

fro ~ 'le

d

frp

e

(\-¥-v)

(VA-£-Y)

53) dib o VY=Y IS ) oas o0l (LS g0 4y ¢ i Coows S 40 FRP ela oISy o151 (olosl sluss N 398 Laslg, 5o

K, <O ol5 o .(Ne=1 asly JS5 U g 4 FRP IS, 31 N2 putly 4zl FRP 15 ils dng ¥ 10 ks &5 300

e

33,5 oyl uslio g 4 FRP oo a5yl Ko sl 2055 551 55 FRP s cssly

Do oo dumlne sl 0ad dlpdis 055 slodld wloly a8 5 a5l eslazel b Ly ¢ o slayloe Jgbo

25350

(t frp E frp ) 0se

(Ya-¥-)

el ool 40 50350 598 polae dwlowe a4y (g5l ¢ LS o y9 1y alate plad JolS jobo & FRP iy ooy a5 (60150 5o

www.mirjalili.net

3dign 435 a5 3 <1 ¥ iy e



14 (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

u.d;).g %953 dlbu‘l«g.bgm —V)-Y-¥-)-¥-¥

P9 e d9axe 0 e dy b Cogl dlold S by Cogl 4l gy
Stp SWpp + (Y+-¥-Y)

oy gl IS Tas Y- Y_Y_)_F_Y
Dgus g0 dgae o jlake 4 alake ol (B Cueglde

V, =V, +V, +V,, <V, +0.84,/f.b,d (Y\-¥-Y)

oW Cugdi JBlas —Y-Y-Y-)-¥-¥

Sy 4y FRP i &, 5 (sl b cs5lopstio 313 3 5 158k o i 558l il 286 8 39250 ilaglazsle
Sygmo d A min =25 Csl Js SIFRP (g Job cagii gllal LIS )3 390 0 dpogi el (oled Cogll
S et S o35 syt A+ S IS U (slo ) glale g cdlo )55 95,5 oslizd IS U slo 5,
o 335 s S5 U sl oy /o olan o255 o5 oble < FRP o1 olab b (lacogd o6 (525
D)5 o Cyend VY=Y alayly 5l oy costy JBlas 008 o

Afrp,cut ffrpu (YY—\‘:—Y)

A\/frp,min = 008E

frp

2l oo FRP S p0 cogii glhasil oo 1> FRP colue « Ay i dasly ol 5

Flygw 113 Sy mdg0 Caoglie yig]331 —Y-Y-)-F-¥
9 ol Bl e (Sl Voono) Elhgw s (sl yd (ndge Cunglio Ll BIFRP (slas IS 51 Sos (S

55 g FRP L adgn ey g Sl
FRP culro 2, 51y ol ol by, S0, - F-Y-)-F-Y

5 oins 45 0 gty Sl o ol FRP Culas sl 5 0-V-Y=\=¥=Y a5 5 o o)Ll oles 88, Cag>

Dy pbly (S5 e Jlesl g i) loe 1 oolitnl ylg co 0l (B e sla)Kal) dlex I bles o qiiye 1) (i ()]

www.mirjalili.net



] Slije 5 39090 (Sl oSl (o jp) (6 jlungr (s Wogns 58435 5loid), i

FRP ¥ gl 45 (sl s Jlos! - - F-Y—)—F—¥

Iy oalawl Coled FRP s (6500l Cud )b 51 la a8 5,5 o )1)8 oolainl 3)50 cqa oy 4.35\19.@| Syl s
Qb)_f =90 5l P9y Q—.’.‘ PRI W PR N IV P Sl L%.c FRP ey ‘_;.\.w K b dbw Dy
D)5 oo 03wl FRP I oo )lgs lawgs FRP gLl oIS

www.mirjalili.net



44 (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

gob b 48 ola)ls it alid BB o JI> 3929 3 41 39290 (sl o5 4l Vgame oSul & 2255 |

FRP 40Y slel 3 pogasce slagey jl odlatul 4 (lgie s gy plo 1335 oo oalittul ailigy oo 1) 58 (Sl 9 b

bl 08y (o 5118 ool )90 (6358 Cloxhio (g )las g Gl S &S 035 abey (sl e ) ol 2 pU

donl s Jie Jg a3 0 i 393 I gte Sl g 035 cawlio J jorels Sy g9y 2 09y (il 0 plsl lalllas
23,5 2 FRP 3 (25 3 13 sl cael g cusly salgd ol 5,Shas 1 ogllasl 3l aS 039 FRP &Y 0 #lygmw 1S o

"A Jsa U g S Uy

I ]
b e 5 e

S35 Jlos b 5 (obhod Cugli -V F-F-F USS

FRP &Y ;3 (Suwd i piwmsns Jlos! -Y-F-¥-)-F-¥

s 4l (S Sl sl g ol )3 s eilbio FRP Y (sleil 5o sin)loee b9 i Ly (90!
A3l FRP &Y (gysl Jos g JolS i | I8 (S e 968 Jlosl c0bay ol 558 165 -l £3Y (o)

S sl gl S cal Lol o 358 005 iy <5 853 2 Sl 3] 8 1y FRP a5ty Slomio b bl olsices
250 el )l ey ) Lol 85 (el g Bgbion mates Slall )l > Gl 9y 2 0 08l 1 ey o)l iz
dS92ge S 5 ye pialS el bajly () (S cpizren A8l s Gledl 03l bl jlade (S LS & (il
Cuaglio FRP zdlas aSiul s Ll 2 ogMe -l (s 5 (Sl o £9:590 )l90 (3 53 (] & 9800 pledl Jsbo 5
IS oy Aoils gy ol 4l 235 o gl 51 (9000 2l Bl 5 it o2litel s gl (28" 0By o)l 2Vl S
Al Ll g (2l )3 i c85 g 5pale

o2 5 o e (855t o s Lol 485 15 S o8 e s U FRP I3 (5t s (5ledlel 51
oXilws FRP iis cod lg 4 b 29 00 030 Vb (o 5 WF=Y S8 Bllae (o 395 00 03] o )] o 59,2
2 g slroyS (gygl s plail Sl ug 2900 P8l o spglJos FRP g5 g9y 2 (Sl 5L Jlosl b o ) amy 093
3 &) FRP g cssinylee Sldos plosl g Jolye cpl 51 g 535 (oo cuad (B (i)loe e FRP g slosl 93 (S0
I8 ATy 4o (99) «3Y 5 05 93 Gl 13 Cuw)d FRP 3l loxiio g 9850 0 2 (045 (5302 lgee 0395x0
4 By )l g s Sl ol s (s ) alag]gw e pgldes 1 25000 ol o o 485

Sa5ldos 3l g igS e 0351 9,8 dodlyge cul JBIS 4y (STl B2y 55 L olyen Lidgy o 9 33,5 o0 Sbml iy 5 9

www.mirjalili.net



2y Olje 5 39050 (Sl L (5ojp) (6l (Wogui Lo s, (sl e

Sl jl 255 Jlss ol (BLol Jsbo g 3980 4ty 0405k g ol 93 (3Y 58 sloyS dacdsy ol Skl G

R Ry e

FRP asivo ,5 (5w iy o9, -V V-F-Y JSU5
el olacose GBI FRP > (Sas i (S8 jsla

e ol 38l

SF @ig g use Rl -

Pl9> 9 s pycndd d900 -

(oo (12)955 S 5 ) gde (o 9 (o8 Canglie dgut -

FRP @Y bl g Sy anl o i diwgy diwgy | il cunslls gladge 5l Clan! -

(5 18 Fomb ol Gl e b & Cons (25 )6) o cud)bo iulél -

A8l e ghae e s I3 -

oS o s slom) 5l sy 5 425lg S5 oS |y FRP &Y (ool & 0 o Jos (claisS 4 003 ol ey 99 ool el

el @S sl FRP @Y LolS' (S la 5 (553

www.mirjalili.net



1+ (3 Sl 10y 188),) 1] 2S0 g3 (510, 58], — 1593 faS

Oy
o

-------------------------------------------------------------------

998 9k s road Jlodl Lo

ookt ot yadad Jag S0 S

;Mm& A d)‘.&f)k S DJ-\M-; 9 DJM-S G:ﬁl’i: dlﬁ)ﬁs )l:-é) ‘;N A —\A—f—" JSA.;}
9 15U Onizpen 5 48l oY ol 3,15 8 5,8 118 aie (g Cumlipe el (Sl sty 3l o3lizl Jos )3
cu.il.e(‘:}l wa U LSL“’)‘%; )'| oslaiw! L LSJJ..{)LQ(O 43)194 )'l d)lﬁmg 20 C;L,S’l 4 o9 FRP L;M Las 51)4 O] (S0l g
sl 6503 bl ol Y (93150 (i 53 S Lok oye b sl (silopglio diilos ail e S50 b g pdy (Sl
e (I clojlae 51 o3lizal dinoly ol 31 (S 33,5 £l g gy (Sl (gl

F-F-Y JUe

5 0% 2 gl LS e e 12)8) FRP Lidgy 9 iudS (cloygilel b doylig 5 (cded Cudyls dnloes Cunggllas
ol 015 4585 15 13 oMo e sl ol 0 030l o gyl oo by inyS B 51 [l 32 5V g0

«  b=400

»
»

u,».\;m .)l.ul A

b =400 mm
h =600 mm

h=600
d=546

SYed

As = 1200 mm?
f, = 300 MPa
d =546 mm

FRP
L)"’ :

fc = 25 MPa

www.mirjalili.net



oy Olje 5 99050 (Sl b ($ojp) (6 jlus (W09 58 g, (sloid) V-1

FRP :
At = 48 mm?
Esp = 220 GPa
Py, =0.85x0.95=0.807 (S5l =c2)) Mo e Lyl s CFRP Ul
Efrpu = 0.015
o9, Sluwlxe
o p dule

f/ = 25MPa < 30MPa = f3, = 0.85
B

X :¢s fy As +¢frp Efrp gfrpu Afrp
0.85f, ¢, A

slid anb ela)l ol
« 0.85x300x1200+0.807x220000x0.015x 48

0.85x0.6x 25x0.85x 400 25
X =100mm
a=/x =0.85x100=85mm
d—x 546 —100

= () =(0.015+0.0)(———
gs (gfrpu +gb|)(h_x) ( + )(600—100)
&, =0.0134 > £ (= 0.0015)

= +&.)(——) =(0.015+0.0)(————— e
€ (gfrpu Epi )(h _ X) ( )(600 _100) ConS jolaio 4 pdlae
&, =0.003 < 0.0035 A2 3550 >

g, =0.003< s, s & >&,(=0.002)

el 5 258l o Bl S b s 13

a a
M re ¢s fyAs (d _E] + ¢frpEfrp‘9frpu Afrp(h _Ej

0.85x300x1200(546—875j+ (0.85x0.95)x220000x0.015x

48(600—8—5j
2

M, =225.3x10°N.mm =225.3KN .m

Uil 225.3 KNLM & o iied oy FRP L g clls 3 g 0393 158 KNLM FRP (jgty 55 iad b s 355 o dnlito

www.mirjalili.net



1-r (e il 518y 180))) i) ridg0 g (510, 5], — 095 S

F-F-v Jle
dopd B 5 005, cgyld o ,me Y @ Lol odd e D28 Job jgilo] dw bawgs yio VIY dilad 4 (closbe y5

cdb gl pied Cwglio Sy 0yl coles )b iolidl clls o by Cuoglin oS s o iy Julod ol a8l ]33
Gl gz 4 b Glasuie FRP SaS 4) 45 Co gt Camsllas Cung (S 20

30 Cm.

T WDL , WLL

| & RERRERRERRRRERRRRERRER

§°

m'_l . 3 ¥ 28 mm. 7777|777Y E&E/ . An7g7|'277

f"RPt I : !

GIFFY e JS5
) 05 03l 40yl ol Lalg) I ACI-2008 aabiyml b osslys il pobiio 4 Jlta oyl 5

f./=35MPa
f, =420MPa

(FRP 1) gM , =355 KN.m
Wy =146 KN /M (5 555 Jold)
W, =17.5KN/m

g, =12D+16L =1.2x14.6+1.6x17.5=455KN /m
M, = 45.5x7.3° /8 =303KN.m

0355 b Lil33l =8.75KN /m

Aq, =1.6x8.75=14KN /m
AM, =14x7.37 /8 =93.3KN /m

il 25 28 & (B pas FRP Clasuie
ue,e =300mm
t; =1mm
f. =620MPa
£y, =0.015mm/mm
E, =3.7x10° MPa

www.mirjalili.net



2y Olje 5 39050 (Sl L (5ojp) (6l (Wogui Lo s, (sl 1o

Sl ()5 Mo (oo bylyd
Ce (e ulys (22l cups) = 0.95
Py (ceglio SiolS o ys) = 0.85

FRP sl clasuis - pl§
f, =Ccf. =0.95x620 =590 MPa
&, =Cgey =0.95%x0.015 = 0.014mm/mm

as] Slaslrs =Y oI5

10 Olasuie
fI
=1.05-0.05—==0.8
Py 59
E, = 4700,/ f; = 47004/35 = 2.8x10* MPa
I)}?L:)] QLW’ o
2
A =3><7z><%:1847mm2
P _ 1847 100-1.14%
300 x 540
FRP laseis

A, =2x300x1=600mm?

o =—% _100-0.37%
300x 540
1SS ) ) dg2g0 1,8 JpuS T o
ol 485 )18 0350 51 v los FRP s plin 13 g 0398 S5 5 48 395 00 pbl o8 cpl b gl )8
&, =0.00061
s 2o GBS el = p6
f.
&y =041 <0.9¢y,
nE;t;

&y =0.41, fi =0.009<0.9%x0.014 =0.013
2x37000x1

Dgud oo 0D [y 0.2d Golwo (5 U gyl dl> o oplyd

(i, EE)] s 0 8

¢ =0.2x540=108mm

www.mirjalili.net



140 (e il 518y 180))) i) ridg0 g (510, 5], — 095 S

tFRP glas 3 3290 (135" s = ¢

£, = 0.003(%) e, <éy

Ere = 0.003(%) —0.00061=0.0131>0.009 — &, = &, =0.009
fygle)] 315 50 dgse S5S Y B

h-c

& :(gfe +gbi)(d _Cj

540-108

= (0.009 + 0.00061)(
600 —-108

] =0.0084

f, =E.g <f,
f, =2x10°x0.0084=1680 > f, = f, = f, = 420MPa
f, =E, e, =3.7x10° x0.009 = 333MPa
il lalgy Jpus -4 o6
oot > ol Gltes gblio 1 ACI-2008 b o slpo (i (5)Li8 Sshy y> G5 (s @i & bonye ) oy
Dol o 48,5 Jlas 150.85
Af +A T,
AN

co 1847 x 420 + 600 x 333 _137mm

0.85x35x0.8x300
C =137mm=108mm

55 LS5 03,5 L3y ol abayly a5 oy LA LS Jnlye g b gl C e b
1€ ylaie 2Nl Vo plS
w5 el i 5 an

c =138mm

tFRP dlas )3 39290 (155 (s =7 6 )10
h—c

Eqe = 0.003(—)—8bi <&y
c

Eq = 0.003(%) —0.00061 =0.0094 > 0.009 — &, =0.009

fygle)] Sl 5 dse 5,8 Y P IS

d-c
& =& + & )(Ej

www.mirjalili.net



2y Olje 5 39050 (Sl L (5ojp) (6l (Wogui Lo s, (sl 105

540-138

= (0.009 + 0.00061)
600138

j= 0.0084

FRP 4 yile,] 55 i —A pl5 S5
fo=E.& <f,
f. = 2x10° x0.0084 = 1680 > f, = f,=f, =420MPa
f.=E &, =3.7x10" x0.009 = 333MPa
: Joks Ly, 8 8 615 1S5
A fo+ A fg

o, f/Bb

c 1847 x 420+ 600 x 333 _137mm

0.85x35%x0.8x300
¢ =137mm~138mm

c

D olb ded Caglie duslbxe —V) A5

M, >M,
¢M n :¢{Asfs (d _ﬂ_écj—i_l//f Af ffe (h _ﬁ_écj:|
M, = 0.90[(1847)(420)(540 _ Mj +0.85x 600 333(600 _ %ﬂ «10°°

dM = 0.9[376 +92.5] = 421.7 > 396.3KN.m

D-F-¥ Jleo
o5 031> lasuie a;l.hn FRP A_QU‘ L)"““’y l; CJ‘“‘" O s UA:)J u.d)b d.wl.’x.o Wslha

«  b=400

»
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swiid Sl A
b =400 mm

h =600 mm
d =546 mm = dfrp

h=600
d=546

3Y g8

Ag; = 300 mm?
A, = 157 mm?
S =150 mm
f, = 400 MPa
o=

f. =20 MPa
CFRP

trp, =0.12 mm
Wyp = 500 mm
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<
«
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Ep = 220 GPa
1rpu = 0.015
ne =1
P9 Olow e
V. =0.2¢. 4/ f.b,d
V. =0.2x0.6x/20 x 400 x 546 =117.2kN
VszgzﬁsA\,fy9 IR PP PSRN
S UJ..;).‘ w5ln.a
546 3
V, =0. 85><157><4OO><E><10 =194.3kN
V. +V =311.5KN
2t Wy,
pfrp = bf p__Tre
wsfrp
2x0.12x500
=————— =0.0006
P = 200%500
Afrp = 2Wfrp ><tfrp
A, =2x500x0.12=120mm ?
25350
L, = 0.58
(tfrp frp)
L, = 25350 oz = 69.1mm
(0 12 x 220000) :
. 5IFRP gl pie
1 sy Caoglie
k, = =0.806
27 6
" -n,L,
2 d frp
K, = 546 -1x69.1 08750 OK
546
0.8><(15frpk1k2 L,
gfrpe =
9525
» = 0.856x0.95=0.807
(Ssal =3258) weMo Jrzeo byl : CFRP Ny
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v, - B E 1rp& trp Ay 1 (SIN B + COS )
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iZOton (250)

f ' =250kg /cm?
f, =4000kg /cm?

28.68

71.32

200

100

J>

ol ors (b ol jobay (L8 (sla)l (sl 5 plod o 1259

1xbde owiid Olasuin s
askad A y Ay Ay? Bh%/12
20~90 1800 45 81000 3645000 | 1215000
200~10 2000 95 190000 | 18050000 16670
2 3800 271000 22926670
y, =271000/3800 = 71.32cm
2
| =22926670 _ 2710000 =3600000cm*
3800
S, =50476cm®
S, =125523cm’®
PL 20x20 _100tonm
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T, &) /5 b ol 900 = 24.8t0N
T, SA5 i See 590 = 0.55x24.8 =13.64ton
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39550 03wl 8yl )3 BV (5856 95 I
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= — _— 4 —
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V =ql/2=5x18/2 = 45ton

M. =0l?/8=5x18%/8=202.5ton.m
C,=C, =34cm

A =540cm?

| =510160cm*
r =30.74cm
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A, 64 1 1

_— = <
L 1800 281 240
20 1 1 1
L =—< X = <
50 281 700 360

q=6t/m
f =1 _5,1349.6 1620 kg /cm? > F, = 0.6F, =1440kg / cm’
5
6
A, :gx6.4:7.680m
A _768_ 1 1
L 1800 234 240
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600

—p— o (1) —
2 =
A =700cm 10} :PL.GOOMO
| =857373cm* ¥
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C, =44.97cm — S, =19066cm - - - 5500040~ S 1220
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#3¥ P =40.5/0.63 = 64.29ton
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AC = 5
E.A  2.1x10°x27

=0.66cm =6.6mm

S gl
il 390 S 9= AxF, =27x2640 = 71280kg
_T.L  21280x820
T EA  2.1x10°x27
a=11A,,b=14A.,c =038,
10 =0.25A,,LS =7A,,CP = 9A,

=1.03cm
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Frame Hinge Property Data for FH3 - P

Edit
Paint Force/SF Dizp/SF
0.4 -10.
0.4 -10. "l
0.4 1.5
0.4 -1,
0. 0. *—+
1. 1.
1. 12 |
0.8 12
T 15 [w Hinge iz Rigid Plastic
[ Spmmetric
Secaling for Farce and Disp
Foszitive Megative
[w UseYield Force Force SF | |
v UszeYield Disp Dizp S5F | |
Acceptance Criteria [Plastic DizpsSF]
Fositive Megative
- Immediate Occupancy ||:l.25 |-EI.25
Life Safety 7. [-.
- Collapse Prevention |9. |-E.

[ Show Acceptance Criteria on Plot

Tupe

{* Farce - Dizsplacement

" Stress - Strain

Ii
™ Cancel

V¥ Jbe UG

sl 0 0313 s by 5 Sy gl Sty o liasles

F,. =1.1x F, =1.1x 2400 = 2640kg / cm’

IPE330 y5 ¢l
Z =804cm®,¢, =7.5m,1, =11770cm*
Qe = ZFye
Qe =804 x 2640 = 21.23ton.m
D _606< 20 _g17
2t,
ye
h 4438 g
t, F
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a:96'y b =119y ,c=0.6

10 =0,
LS =66,
CP =80,

_ZF,l,  804x2640x840

Y BEI,  6x2.1x10°x11770

Frame Hinge Property Data for M - M3

=0.012Rad

Edit
Moment/SF Fotation/5F
0.6 12
-0.6 -10 '
-1 -10 Lkl
-1 -1
1] i
1. 1. .'f
1. 10.
0B 10.
0E 12 [w Hinge iz Rigid Plaztic
[w  Syrmmetric
Scaling for Moment and FRotation
Puozitive Megative
™ UseYieldMoment  Moment SF |21230, |
[~ UseYield Rotation  RAotation SF [0.012 |
Acceptance Critena [Plastic Ratation/SF)
Positive Megative
- Immediate Dccupancy |'|. |
[ Life Safety 3 |
- Collapse Prevention |2 |

[~ Show Acceptance Critena on Plot

Type
{* Moment - Raotation

" Moment - Curvature

Ii
B Cancel

E-V-F Jbe JSCS
Ogww Sy Jardo duw e
IPB 240
Z,,=1053cm*,Z, , = 498cm®, A =106cm’

Y
Qe =M =1.18ZF, (1—P—) <ZF,

ye
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F,.. =1.1F, = 2640kg /cm*
P, =AF, =106x2640x10~° = 279.8ton
p =41ton
&5 caz»ZF,, =1053x 2640x10°° = 27.8ton.m

Cand Cg 1 ZF, = 498x2640x107° =13.15ton.m

i:i:o.wgo.ls
P, 2798
ZF P
g = Sweleq P
Y~ 6EI S ye)
27.8x10° x330 41x10° )
_ 1- —0.0055 Rad
T Bx2.1x10° x11260 © 279.8x10° P 097
5 3
1315107380\ ALAQ oo

Y T 6x2.1x10°x 3923 279.8x10°

09331 )b Jalod 3T o8

2 Objer yobo & 303 cae e B Yo7 b ki 050 car Ban Gl i Ve T 39380 )b el plSn 5
20,5 o Jlas! o3l

T T T T T T T 1
R SN S s i o

|
400 ==+ — == R A e e ]
S T R T T R S
300 - o sl o sl o e s
R
200 R
. R ma o R s e pa pa
| I
100 | A% .| I DV . T AR A [ R A . |
T I
L T
05 10 15 20 25 30 35 40 45 50 55 60 65 70 75
(CM) (e s
SV-F e JSd

0=C,C,C,C,S, =
012 3a47z_zg
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s > Te = 0475 e gy adlso Ki = Ke a5 bl §1 5 0o sy 496 017 1305 clslone ol 53 Ti i

P9 (o 485
C,=12
T
{1+[R—1]TS}
T.=07>T,=C, = :
09625
v x1=0.55
291 5
{1+(0.55—1)>< 0'7}
C, = TS =171=C =1l cqr o 2

0.5
Dgd e 48,5 a5 13 ) plp ¥ 4,85 Y-F Jous ool L Cy
g P35 3355 o 48,5 S\l 0> 0) sitn St (s g ok S o & (lo oibo o1 Ca Y50 w55 3

Cil oo Cute licred Hlaged s palud 3 w9 Gl Cutte B (yld il aS D5 o 000 i doxiis S pusi — by

1

N

C =1
C,=1
C,=1

3

T 2
5t :Coclczcssa ;zg
4

2
0'172 x981=1.24cm

0, =1.2x1x1x1x1.44x
Az
ol Jlosl gl lanl 3 Gun (e s Yeu ol G i bl a8 I8 i ¥ s cov pledle oS bl

33,5 oo Jlas] s ,Se3 sbisly a5 G o] S 43 s 5 (0.3x1.24 = 0.372 cm)

22,k 53 9559 9 SIS et
Al e 4.6MM dgi> o] (gygm0 Jsbo i 9 289 10N 1l iy)loe 13 35250 (59568 Jgl il

PRI
IPE 240,M _, =1.76ton.m IPE 270,M ., = 2.52ton.m
IPE300,M ,, =6.0ton.m IPE330,M ,, =7.05ton.m
IPE360,M ,,, =11.3ton.m IPE 400,M ., = 21.0ton.m
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5 e ; glie Seiubly S5 ahlia b b 4 jlo
(cm) (ton-m) (ton-m)
IPE240 Y5V V2l VIvs A
IPE270 FA¥Y VY/YA y/oY Y
IPE300 YA AVIINN K Ivs
IPE330 A¥ VA/YY v/ vy
IPE360 V4 Y&/ WY <J¥Y
IPE400 Wy Y¥/0 \/- <153
Me =2Z.F, =
OF (5B 5
44.9 ton 1597w (slag p
4.52 ton.m 1598 yoro Jo> e
0.52 ton.m s jee Jo s
5 4 Jladl oo 5 gt S8
R 44.9
—E=—"=0.3<05
P, 149.6
29 (o JyS 5 Oy (iS50 dolee ol ol
I:)UF meMUDx + Cm)’ UDy <1
kP, P B
KL= Mg, moi|1- kIL:J’F M e,
ex ey

P
KA FyLB

m, &M peg, myKM PCEy

M M
Lw.ss{ Uox 4 — }31.0; M yox S M &M pegy 3 Myp, <M &M oo,

opmxed bl ok = 0.75 (V-F) Jgis solae BT Cops lime (B)leie) SleMbl plaw g (0329) (5ilunte Bt 4 4 g5 b
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Poe =44.9ton, M o, =0.52tm, M, =4.52tm

449x10° 0.85x 0.52x10° 0.85x 4.52 x10°
+ +
0.75x149.6 x10° 44.9x10° 5 44.9x10°
2x0.75x|1-———— " [x528x10° 2x075x|1-— " |x15.15x10°
0.75x 94370.23 0.75 x 270880.7

0.4+0.23+0.22=0.83<1

3 5 5
4.9x10° o 0.52x10 . 452x10 ‘10
0.75x106 x 830 2x0.75x5.28x10° 2x0.75x15.15x 10°
0.68+0.85(0.07+0.20) =0.91<1

Muoe €Mk Mg, ; MUDy = myKNI PCEy

0.52 <2x0.75x5.28:0.52 < 2x0.75x5.28 = 0.52 < 7.92

(Roke (& (oo Sl b SLi (5T Glaidlw (g 23y ol () 52) T-F Jlo
RObe (o (ohed SB L ples b -

Jgl il 5 oSl loidls ol pgd dibo (6)l8 0y Jlas > W-Y=F S gallas |y LS 85T 3850 Bk 90 ezl
Abbge ST Oliaas g lapmile SLSHb g (655 50 5 (15w 93 gl
lodd et (2l lo Clile Ay 4 (28ye 9 Jobo slinly Sl il (o Jgene s (ptied OB ojl )l s
sl Sgby a5 98 5 plaid b il e

5 Gl osd (S w0 (g5505) ddbais ) S50 (loilails bl 3l s s L 51 L 25T 5 e el
0l il 3l g0 3 g Jai 3)50 03l sy Cunmgllan AL iy g 0atsl g5 51 ] 5 Slos s 11l

590,50 satb o gliibo do2g 5l (5 slayly slp (Pl )3 & sl 2 (28 g 00 S g5 5l el Jiloo
D (o w85 Hlai 3 lplile S (Sl o)l slp (b > ks
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4315 (655, dplna Y 015

V =CW
C,C,C,S, =1.0222

o 39=1325KN
Js) > 35= 350KN
555 £see =1675KN
V=CW=1.022x1675=1712 KN

clab g S b @iy

F (KN) hi(m) W; (KN) iy

1512 6.0 1325 pb

200 3.0 350 il
> =1712

2l e Ao 151,505 £55 5l CiSan aib ¢ ply G

A8l (oo Logio sl
E =5000,/f, =5000+/20 = 22360MPa

| oye slays éx 40%55° = 554583cm*,0.35x | = 0.35x 554583 =194104cm *
| Jsb sla, 5= %x 30x35° =107188cm*,0.35x | =0.35x107188 = 37516cm*

| g = é x 40x 60° = 720000cm*,0.7 x | = 0.7 x 720000 = 504000cm*

b dlas Soilke Olasuin
ool 0 sl FEMA 273 o5 iy olie e olisles bty sdlias Seolslo lasiutio

s Ll b Clilee ol plas (6)lth Canglio iSTus o =6200K%2 =62N/

f_ =1.2x6200 K% , = 7440 K% s (ol s o)ltd Lzl 5 Cuoglie)
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oo bl b Glitke ol pdlae Szw¥! oo :E - =550f = 550x 7440 = 4092000 K%z
s byl b Olile ol pdlas S Cosglis iSlis : F :140K|\%nz 20'14%m2

f, =1.25f, =175 K%z =0.175 %mz (ool s oS el LS Congli)

o emclio:V. =190KN /  _0 19N
by Cenglio V| =190 AZ 010N/ ,

V,, =125/ =238 K%z (ol gWlas by ezl L5 Caoglie)

oot ol las i colses : T = Jlgd cuals = 20 om
bolbe 51 (ow) ¥ o
S Oygo & S b )3 C ol dib 1 )l § (2)6 ol slajleed Y7+ Joallygind )3 0ad )] 3o, olsl
235 (oo Jhe (5Lis
= O & Polee (5)lid Sy (oye eluly s s ol las lile Bl (gl doio S5 StV 5w
23,5
oo oy 25 Lalgy 31 o2lizal LA o e 5 A5b e wlile Bl b alio Sutu¥] Jgde g Cualbies sl Joles St
A
a=0.254(4h,, )%,

10E_t . sin20 ]
_ me “inf Sin
’11_[ E.l_h }

fe " col " linf

hco!

(5L St 5l a5 g-T-F o S
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C T 1 | 1
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Ll A T
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c-V-f Jlo JSSo

slassl 90 L lged 0y 0 oo duwlie Canl Y335 ey ladl (glosl 9o Y| 0P b ayley by — Lbed S

ol (gawyiwd o1 Ai ol 5l o] B g odd duwlxe 5 Sygo 4 I3, S
f

Ph® 1.2Ph
= t—
12EI AG

E =l glas SVl Joio

| = g glaiie oyl oo (593 (o0 02lisl 0.51 Jluo 51 (S8 S5 3l 285 Las o (4 a2 9)
A =)lp> glaio g

G = op Jodo = i dlas 5 2 1 0.4E

A dis a3 by s 50 Aulons
P =1KN

Ph,*) (1.2xP.
A (hW’LW’tW):iz.E .|)+( AGhW)

I o Seyeis Agyg =4 (h, =2.5m,L, =85m,t, =20cm) Ay, =0.0011mm
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1(KN
wall = # Ryar =10000KN /cm
Awall (Cm)

YU dids o> by = oded 5w = 10000KN /cm

| v !
O A .
AT ] n
[ |
B C D
T [ 1 1 | | T
1 1T T | I
[ ] I I [ ]
T-V-F Jle S
gl 53,5 Loy ol lgsd 80 i Agig =A (2.8m,8.5m,20cm) A, =0.0013mm

(A)YL‘ )19’ uls“’)“’" AA = Asolid —Astrip

Ag =A; (2.3m,1.2m,20cm)
Ac =A; (2.3m,3.6m,20cm)
Ap =4 (2.3m,1.2m,20cm)

ol )y calisee lenisn 8 s

11 1
RBCD :AB +E+AD RBCD 25037KN/0m
1
Agep = ; Agep =0.002mm
BCD
Ayar =Ap +Agep
A,y = 0.002+0.0003 = 0.0023
A, = KN R,., = 4347.83KN /cm
A,y (€M)

omwb b ey by — e 5w =4350KN /cm

a =4350/10000 = 0.435

www.mirjalili.net

=A,; (2.3m,8.5m,20cm) A,y =0.001mm

A, =0.0013-0.001=0.0003

Ag =0.015mm
A. =0.0027mm
A, =0.015mm
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Jo 10E,t,  sin 26 . —| 10x4092000x0.2xsin(2x17)
E_I_h ? 22360000 (5.04x10°m*)x 2.5

fe " col " inf

a=0.254(4hy, ) 1, ,a=(0.254)[(2.0)(3.0)] *“ x8.9=1.1m(110cm)

L Conl plp ol adb s Jole (o)lid Swd sligg oplply

Qoo = & X 8, = 0.435%x110 =47.85cm

top
ol ol @ as a8 55 C olazal Hlged 9,5 Jae (sl dol cawts D slasal ol dilbs Jlgsd (¢l a8 (g)lid Joleo Swd ) an g5
9y o )%

oo dutel (oMol (sl ()l Siwd Slaseiae dpulxe

E.lh (22360000)(5.04x107°m*)(5.8)

fe " col " inf

. 0.25 ) on T4
/11:|:10Emetmfsm26’} 9ﬂi:[10x4092000(0.2)S|n(2><45><O.38)} 184

a=0.254(4h,, ) xr,,a=(0.254)[(1.4)(6.1)] ** x8.2=0.78cm = 78m

6.1m
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wgg

Job bl clibe —z-Y-F Jlo o
phie ol ladle 60,5 Cpd A Cops o b (Bolad ior Sl qelaiel sloslesdlo ions )3 1 88 iow
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(25l o 3l oluzel o 3g0e Can ) leidlo iSad dib 51,800 L g pb 151,805 sn len 88] amy 720

lad iz (59 dawlxe
el 315 (W

= oy slly djl; goys

e, =5%(18.4)=0.92m, V =1512KN, Tx = (1512)(0.92) =1391KN .m
= Job sbuly il 5950
e, =5%(9.4)=0.47m, V =1512, Ty = (1512)(0.47) = 711KN .m
b 515 (@

= oy by dj; soys
e, =5%(6.4)=0.32m, V =200KN , Tx =(200)(0.32) = 64KN .m
= Job sty 3l (5950

e, =5%(9.4)=0.47, V =200, Ty =(200)(0.47) = 94KN .m

blis oloule amubxe sl SAP2000 aabys 5l Jite cnl 53 10800 G381 o o Gt S B (ol dpwloxe
s 25 sl olmls 008 0)lg o5l alBlis job 4y Bolal aizo sla low g (b (glrg s cCanl ou edliinl (»)F
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(s Sty A3 5958 Sl

One =42mm, 5, =55mm Omax | One =55/42=1.31>1.2

! P max

el Gl A o bl odye slisly A3 el (ol oy ool b

A Heta]
1.25,, (1.2)(42)

ol oo sy oye A5 soyw sl Bolad oy

www.mirjalili.net



1o ojlw (il (o g Coglo /i8]~ o, g Jua

el ly: T =1.2(1391) =1670KN .m
i 5l T =1.2(64) =77KN .m
iJsb sty A5 59 ol

5,. =18.4mm .5, =19.4mm &5 /5, =19.4/18.4=1.05<1.2

max

8l (o3 (Jsbo sty A5 (sl (Bolas iomn Rl 4 glast cnlple

S ol 5 o8
IS gt g 0digus J 518 sbas! (gl (5,135 ,)L bS5
Quo1 =1.1@Qp +Q. ) +Qgx +0.3Q¢, Q,os = 0.9Q, +Q,, +0.3Q,,
QUD2 =1'1(QD +QL)+QEX _O-wa QUDlO =0'9QD +QEX _O'SQEY
QuDS :ll(QD +QL)_QEX +0-:{?Ey QuDll = ogQD _QEX +0'3QEY
Qs =11Q; +Q.) Qg —0.3Q¢, Quorz =0.9Qp —Qgex —0.3Qgy
QUD5 =1'1(QD +QL)+QEY +O'32EX QuDlS = 0'9QD +QEY +0'3QEX
QUD6 :11(QD +QL)+QEY _O'nEX QUDl4 = 0'9QD +QEY _O'SQEX
Qu;=11Q, +Q,)—-Qg +0.3Q, Quozs =0.9Q, — Qg +0.3Q¢,
Quos =1.1Qp +Q. ) —Qgy —0.3Qx Quots = 0-9Q, — Qg —0.3Q,,
5 Jaasss a3igad S (shse! (g2 5,138 e
Qe
= i—
Qr =Qe C,C,C,.J
C =131
C,=1
C,=1

29 o B 5 53 JZ2 ke 03l (o (535 e e sl 0350 s e oS & a5
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el ol
QUFX = QG * 0'38QE
QU,:Y = QG + 0.38QE

3l oo 5 Bilas 3l py5 ol Lbyme (slayl oS 5

X -
Quex: =1.1(Qp +Q, ) +0.38Q, +0.11Q,
Quexz =1.1Qp + Q) +0.38Q¢, —0.11Qy,
Quexs =1.4Qp + Q) — 0.38Q¢, +0.11Qg,
Quexs =1.1(Q, +Q,) - 0.38Q,, —0.11Q,,
Quexs = 0.9Q, +0.38Q, +0.11Q.,
Quexs = 0.9Qp +0.38Q, —0.11Q,,
Quexs =0.9Q, —0.38Q, +0.11Q.,
Quexs = 0.9Q, —0.38Q,, —0.11Q,
Y o -

Quexs =1.1(Qp +Q, ) +0.38Q,, +0.11Q.,
Qurx1o =1.1(Qp + Q) +0.38Q,, —0.11Q,
Quexin =1.4Qp +Q, ) —0.38Q,, +0.11Q,,
Quexz =1.1(Qp + Q) —0.38Q¢, —0.11Q,
Quexs = 0.9Q, +0.38Q,, +0.11Q,
Quexa =0.9Q; +0.38Q¢, —0.11Q¢,
Quex1s = 0.9Q, —0.38Q,, +0.11Q,
Quexis = 0.9Q, —0.38Qg, —0.11Q¢,

Ay balgs iF o
B (Sl g,

P G 355 i 9 58 e ol (el flyy JS s g oz 5 (SO0 S IS J5 Sl
w5l it ol b Lol 5 ol (gl ojle (sl o Lasl )3 IS s abisd ,nS (sload il oliilo sl

mQCE 2 QUD
Sla)l Jolie ceglio )3 g uiS (oo <850 (sl 0j)) (glajl bl )5 Cunglie ) baid liile glo bl i oBle bl by 45
Fob sbuly libe s Jiby

359 KN = (g lid Saws jd 5y ($95 pou S o

Sawd agli= Arc tan (Job / ¢lis,)) =0.79Rad
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Uit il adlge = (359 KN ) c0s(0.79) = 252 KN

QUD :Vine = Ani fvie
= = KN
fe =V o =238KN/
Ani = ke Bl colses x il Job

A, =0.2x5.75=1.15m?
Qcr =1.15x238 =274KN
m=1.0

MQee = (1.0)(274KN ) = (274KN ) > (252KN ),0k
iSan il 15 VL D oslazal gy 2 s e sl (lile (SlebL
)lis Sawd )3 )57 S5y peuSlo = (419KN)
Sawd 44l5 = arc tan (Jgb / ¢lis,l) = 0.29 rad
8l by adlge = (419KN ) x 05(0.29) = 401KN

Quo = 401KN
A, =0.2x85=1.7m?
Qg =1.7x238 = 405KN

m=1.0
MQ. = (1.0)(405KN ) =405KN > 401KN ,ok
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w2y Olje 5 39050 (UG ol (§1ojp) (6 jlutr (5 W00 58 15, (sloid); 1A

D 95w 095 alb Job lgsd —3-Y-F Jlw JSCi

iy Sl lElo ol
Gy g gl 5 (52 g9y 20l o 03 slogibil s> chan diibs 515 ils s> 1iSan aiilo D slazel gy
D9 (o @98 Ledil (s Bl o (e
il Sawd agl; = arctan (Job / gls,l) = 0.32 rad
5wR, =R, =66666KN /m

R, =370370KN /m
Y R =503762KN /m

C sl 4lgsd
S)lis Seod )3 ()57 (59565 meuiS e = 150 KN
Joles o5 il aidge = (150 KN ) x 0s(0.32) = 142 KN

V, =V, =V (R/XR) =142KN (66666 /503702) =19 KN
V, =142KN (370370/503702) =104 KN

) 8.5m
V=142 KN

Va=19 V=104 V=19 "
’“‘T“’“T—‘ S . *?] |
] T T 1 s 2.8m

. C T T T 1 e
1 r_l 1 l 1 l 1 l 1 l 1 1 [ 1
1.2m "L 3.6m "L '|1‘2 m:l

C Pl el L.QSA.Q 4.5.‘.]9 ‘_;l9]o )ly‘.) —)—Y—f JL:-D J&»}
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:C oAl
Quo =19KN
A, =0.2x1.2=0.24m?
Qe =0.24x238KN /m? =57.1KN
m=1.0
mQge = (1.0)(57.1KN) =57.1KN > Q_, =19KN,0K
:B al
Quo =104KN
A, =0.2x3.6=0.72m?
Qe =0.72m?x238=171.4KN
m=1.0
mMQge = (1.0)171.4KN) = (171.4KN) > 104 KN ,OK
oz slazal IS 5 sgps = 57.1KN + 57.1KN + 171.4KN = 285.6 KN
D slael ylg23

ol (6Lt Siod 3 (g5 (9 wonSlo = 181KN
sy bl ailge = (181KN ) x €05(0.32) = 173KN

V, =V, =V(R/XR) =173KN (66666 /503702) = 22.9KN
V, =173KN (370370/503702) =127.2 KN

8.5m

\,
V=173 KN _

V=229 —[—L'l—"'l Ve=127.2 [-'—’—‘—r' Ve=229 |‘
] | (R . - |

1.2m 36m 1.2m

D jore ion il Jsbo 1o —5-V-F Jlio JSCi
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Qup = 22.9KN
A, =0.2x1.2=0.24m’
Qe =0.24x238KN /m? =57.1KN
m=1.0
MQge = (1.0)(57.1KN) =57.1KN > Q,, = 22.9KN ,0K
:B Ll

Qup =127.2KN

A, =0.2x3.6=0.72m’
Q. =0.72m?x 238 =171.4KN

m=1.0
MQ. =(1.0)(171.4KN) = (171.4KN) >127.2KN ,OK
Sged slazel S iy 69,0 = O7T.1IKN + 57.1KN + 171.4KN = 285.6 KN

iSon dib C olizel Jld: od)e Clile (sl il
ol S b > D gl g wilen Jlges opl Juboos
§oLid Sasd 53 ()30 5958 ez sSle = 250.6KN
i Sawd aygl; = arctan (Job / gls,l) = 0.32 rad
oy 88 adlge = (250.6KN )x c0s(0.32) = 238KN
5wR, =66666 KN /m =R,

R, =370370KN /m
Y, =503702KN /m

V, =V, =V(R/ZR) = 238KN (66666/503702) = 31.5KN
V, = 238KN (370370/503702) = 175 KN

www.mirjalili.net



1) ojlw (il (o g Coglo /i8]~ o, g Jua

8.5m
-
V=2536k
Va=5.0kT— T JVg=437k— T Vc=50k ‘|‘
I 1 1 | [ ] " 3
1 A L i e | |
1 i 1 1 l 1 ' 1 l = | I 1 1 ! 1
Lk D
1.2m 3.6m 1.2m
o-T-F Jle S
Quo =31.5KN
A, =0.2x1.2=0.24m?
Qe =0.24m?x238KN /m? =57.1KN
m=1.0 (FEMA 310 Table.4-5)
MQ¢ = (1.0)(57.1KN) =57.1KN > 31.5KN,OK
:B al

Q,, =175KN

A, =02x3.6=0.72m?
Qe =0.72m? =238 =171.4KN

m=1.0 (FEMA 310 Table.4-5)
MQqe = (1.0)A71.4KN) = (171.4KN) <175KN,N.G

Jp3 slizal JS by 595w = 57.1KN +57.1KN +171.4KN = 285.6 KN
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] i g 3990 Sl (5Tojy) (6 jluntr (s W0gud 9L 405 slaid) ror

1,_40cm — D ,9@

£.=20 MPa r_

(ot 4D |y i
| o 12@300 g 3 hed J S

60 cm
— ©9

- ©28

.

it i — Y- F Jlio S

OS50l dmy oo sl bate s (slodgiw S5l died Cnglio 398 Lo g (558 j5o 50 Jo> laigiw
Do oo JyiS i alaly b (gyeme 90 (iS00l Ll sl s Sluolee (gl ol o oolaiwl ko cpl 0 &7 s,
M M

@1—“‘."&“9&"‘MCEY’MCEX 'MJ@C)UL")W'Q‘\gM@])demUw My'MX 45 X + J Sl.o
mMCEX mMCEY

pas Gpin Sl auang LVb dal) 0 abd)) Ko M cops aidbie VX glajgme Joo (ied sl 5y S5 laz] L6
Dgd o 0 LS w5 IS5 43 5L (63955 e )0 digiw S 00 )5 o duwlxe

A Slazel ) Lggie S

M, =Q., =732KN.m
M, = Qg =62.3KN.m

Sy 9y =0
33,5 o dssle Job celaygilo,] Uil LB malud 28 (a5 by Mg oyt sl B dad Conglie
woond] ik 5 = 1.25(300MPa) = 375MPa

33,5 (o0 dlro (6 gals ol oluly (gt cub b

M oy =439KN .M, M., =266KN .m

M, My _jo__T732 623
mMm MM o, 15x439  1.5x 266

=1.3>1.0,FAILS

CEX
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266 KN-m=2350kip-in
o (5mw (gl s~ g 200 0ged 439 KN-m=3888 kip-in
1400 —— Strong Directio
| = Weak DimmonT
200 <=
\\
800 : \
P
Kips) 600 \\
0o > >
200 /
i 1doo 0 oo 500 6400
200
-400
-600
(Kips-in) _iod 453
|
P-T-F e JSCi

Wyl 45 s J 8 5 ol

JLS) B by 5 sl Moe 0l 55 JUSSI B Conslio 353 J,58 15 Jgo 19 b 3 3 3y
dlxe (¢ gnalS Aol 5l odlitnl b p5  ied b )b o ol a5 = 1.25(300) =375 35,5 avwlee Job (claygile]

] 045
. 40 cm i .
- 5026
3026 55cm
g 4026 ~
T— on2@300 — | |
ailas gladl g lail b8 ahids allms by b8 zhis
-V Jle S
Pb 3l 5o by
i Sl 52

Cuto pied S = Mp" =220KN.m
Lo s Sid= My =408KN.m
o sl sl b cwglio= M e " =164KN.m , M.~ =389KN.m

M "D /C =220/164=1.3<2.0

D /C ratios :
M D/C =408/389=1.05<2.0

(il oo o5 gy D 5L YE e Jadlljgind 9 V=5 Jod> (3:b)
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] i g 3990 Sl (5Tojy) (6 jluntr (s W0gud 9L 405 slaid) ror

Gyt 305 (s 28 0339 S o o8 by (o Cenglio o & a2 L b paiols D/C o 4 12y

p_fd);.\_’kﬁ_.u)l_u l_: 4_9.99 = odla_wl .))_{La& éb_m)) \/6) l_>)_;|); J"J])H) u*’l—“")’él“‘—" u,a_“_;Lib).J L;b.»m
Ll o

MM " = (L5)(164KN .m) = 247KN .m > 220KN .m,0K
MM~ = (1.5)(389KN .m) = 584KN .m > 408KN .m,0K

Syrge Cule i ,S0 = Myp" =155KN.m
S0 (s (phed Sl = Myp ™ = Cunl sl alad b (ite )X e
15 by Hlasl LB cuoglie= M " =316KN.m
D/C ratios:M"D/C =155/316=0.5<2
(8l (oo (05 ndy KB 5LV Joallygiisd 9 Y5 Jgu Jgao (3:b)

MM = (1.5)(316KN.m) = 474KN.m > Q,, =155KN.m, OK

o il 15 gy
2 skl

Cato piad S 05,5 = Mp" =119KN.m
e (oot S 8,0 = Myp =399KN.m
75 kel 3 )l B cuoglio = Mz " =164KN.m , M.~ =389KN.m

M "D /C =119/164=0.7<2.0

D /C ratios :
M ™D/C =399/389=0.9<2.0

(43 o oS sy JS5 15+ Jodgins 5 75 Sy Sy 3)

mM ;. = (1.5)(164KN.m) = 246KN.m > 119KN.m,0OK
mM ;. = (1.5)(389KN.m) = 584KN.m > 399KN.m,OK

Cato pied S 05,5 = My =184KN.m

e oot S (0555 = Myp =358 (o0 Jlatdpo dilad bawg )3 e (led S ]
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35 bawg 55 lasl LB coglie = M =316KN.m
D/C ratios: M*D/C =184/316=0.6 < 2.0 (x5 (s, S5 54)

MM “. = (1.5)(316) = 474KN .m >184KN .m,ok

ok bl oy

Jme )3 g (25 lawg 3)She cl Cunl 0350 j5ie diow Cjgo & (gt 4 5 JLal Jore ) 5 by b 38
JBlis ells a8 o alaiie 5 48,5 55 clad,Kho i3S Sglie Y5+ aallygin d-Y=5 iy Lolul i sl o gl L]
(B oo Jsbo 3529 51 (8,5 Jlai )3 0570) 22,5 (oo dslee o5 0 & 134 Blp Ll by

fs :d—le Sfy

b

ol D] BB L, (65108 Jobo b osdyloe 5,50 p> oS cawl i piSTas 0 dlolee oyl jo

blige 3)8he s 25 53,8 b= d,
30cm

- o+
T | ©22 e
35 . ©12@ 300 N 1 &

| B O
-l [

i 42 g 15 L

EARPINERE

boY-F Jlio S5

s 4y el 4l Jsb cd, Sl gy Cuoglie

f :%x 200mm =158MPa < 300MPa,use f, =158MPa

S

Al ol Jlade ) pieS 3, Ko gybaen b (8530 Jsb 1398 (o0 (238 Jlad 15 Slee dlal > (Job (slay (oYL sbad S

P9y ool 1Bl s ge e s Lol Lausg 13 9 35315 (2SS ()lee Jgbo oS aly Cunglie <20d, = 20(2.2) = 44cm

(e oo 5 S e Loy )3 Meos Jobo (slialy (sl Jlo (pl 33 33,5 (oo (i Y5+ Joallygiass @F=F i )3 35290
2% (o3 e Jsb bulps J5uS 9 5)b il
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] i g 3990 Sl (5Tojy) (6 jluntr (s W0gud 9L 405 slaid) ro8

2 sl
o3,ls e LS Sy = My =24.8KN.m

o3ylg shie S op S, = Myp =46.2KN.m
w5 slel sl B cuglio= M " =36.6KN.m , M~ =70.5KN.m

M'D/C =24.8/36.6=0.7<20

D /C ratios : o L ks L
{M "D/C =46.2/705=0.9<2.0 (ool 5 52 S5 515)

MM " = (1.5)(36.6KN.m) = (55KN.m) > (24.8KN.m), OK
MM .~ = (1.5)(70.5KN.m) = (106KN.m) > (46.2KN.m), OK

S el a3 03593 S5 a3 35 STk 3 i 5 s ol slias) 3 e sy o395 555 lacbdb

il (A Cold) 5 byd 4 o9l g ol glasl 3 (g8 oxigd S

QCL 2 QUF

Vo5

OFt 33 (o 51
A Juate liile Jb 4 a5 oledgin 55 590 Caoglio anwloe (gl 1) B9y 93 Y5+ Joally s N-¥=Y-A-Y iy

odean> (glile JSb @ &S ola gt by el BB cuoglio ] )3 a5 Cunl ol oolaiwl ped g, 5l Jle cpl 0 .S o ol

Al it e g e o ol 9 Y 5 (i (oed (Sloioglio ggaoe il AU (59, I L

- Q
lceff -Tsac'<

[ N [hint

M SR

SWle Jb S, 5l ygiw 43 34lg (o (5935 —b-Y-F Jlo S
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Logiw p 03)ly (slag s (ypesd

a
Lceff =
COS HC

hinf - a
COS 6,

tan g, =

inf
O 9@ lym oo s pilio s dng b Loy o 5 o ol o BB G, polie 0 b (61,5 o, 5l odlatul b 598 aoleo

Al e dgsloe 6

O s Gl y3 (552
L ol ol ionds 3ltal 13 L piiad by ol o e Sl loggios cians (slin, yo g oliiles cslebl
M., = 266KN.m

il o2 (Job oile sl Bb (lp Loy dmbxe

a=70cm , h,, =580cm , L, =575cm

oS dloro b )1,
6. =0.7
L. =100cm
hn Slatal )3 (g )> B duslone
V, =2M,, /Ly = 2(267KN.m)/(1.0m) = 534KN

Que =V, =534KN
Y& Jodllygiws F-Y-F ido & dagi b (igiw (o 2 Croglile dunlons
Pl (o8 (s JSb 5l o am (oo (LS ldgie (ed byl ]S
P Lgoid la (o S 3 o8 opdy IS 5l L lacl ) by Cuoglio &S Wled (o gupal VP Jolljgiis
g Laggels (b p Cangliio dumlone (sl Ul () 5 £gd90 ol 0 4295 L 09 (o dsmlne il (500 4ab (ol WY Juad 5l ol 5l )5
20,5 oo odlatwl oy
V, =V, +V,

Jeolgd U Gloww lase 4y D10 o, o5 jg5loyl 5l 930cm Jolgd b cigols olgic & D12 0405 y55le)] 5l laggian 5
sl 04 o3zl 30CM

b sl plp g Cind 5 (698 sliwly 9 ) (25 SV Calus (il
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2(115mm?) +79mm? = 309mm?

v - ARd
) S
2 2
v, - (309mm )(3OK3I\(I)O/mm )(50mm) _105KN

N
V,=024|1+—|Jf.b,d
c l: lZAg:| cMw

V. =0.20(1.0)v'20MPA x (600mm)(350mm) = 188KN

V, =Qq =188KN +105KN = 203KN <Que =534KN . =

SBl g0 (SBU by cud)b (l)ls a5 umd o Ui 39 g0 sledgiu 1) d9b (g03 S ((p8 e slinl))

A&
PRI

o s2yre Il odpus Sl L @ &S Sy Cuoglie duslre (glp 1y (Bgy 90 Y Jaddlygtwd F-Y-V-A-Y iso
38 s Lot Joeo Jgbo &l 15 5148 > oo Coglio g3ose | Jobs 535

a
Lperr = —
sin g,

h.
tang, =—"—— 5

sing,

inf

58 el ol s polis a5 b Ly ol 5 o sl o B 6] polio 615 g, 5l ol L 35 eleo

sl Ao L5 6,
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[ T NS T T |t

Wl Bl Sy 5l i 4 9)lg (S0 G955 —E-T-F Jlo JSb

Job bl slays -
dwlxe Mz =36.6KN.M o M = 70.5KN.M 2L ol il Jsb sloys ol olgs )5 (ded Conglio
(oo Ble slo Bl gl Loy
a=75m , h,,=580cm , L, =575m
:JolS dple b 1S5
6, =09
L,.; =100cm
P Uy dewle
V oy =M "+ M)/l = (36.6+70.5)x10%/1000 = 109KN
Spd S8 5l &5 amd oo U5 by ool Cudjls S g Y Joallygias ¥o¥F s olul By (o Cenglie Al
DL P L gors ol (2ly 50 o8 epd JS8 5l b slael ) by Cuoglin 45 A8 o0 oyl Y5+ oalljgiiod sl o8 sl
g (oo dpmolre bl Al VY Juad 1 g5 ol )
V, =V, +V,

)_,l)_, dg>g0 w).: JY}E éja.o.o e‘a.w u)‘)JLJ sl 0des odlaw! 30CmM Jwbﬁ l) uy:l> uly& L d12 )yl.o)i )1 lb)ﬁ.: 5
2(115mm?) = 230mm? L cul

v — Afd
) S
2 2
V. - (230mm “)(300N .mm “)(300mm) _ 69KN
300mm

V, =0.2,ff b,d
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V, =0.2:/20MPa x (300mm)(300mm ) = 80.5KN
V, =80.5KN +69KN =150KN >Q,. =109KN

(08 58 Sl slay -
Aila o olile sl ok 4y D 5w slazel y» Yl ooy sy g D 4 C o0 dlaial > ddb o o) sbuoly ol
i Sy (Job sy She 5 ol Gl (Ken 85 slays
M =164KN.m , M.~ =389KN.m
raib o sl ys
i o 25 D 5 C (gla bt sluial 3 cope olibe Sl sl Ly dslne
a=4xm h,, =275m L,, =845cm
1), Slawlore I
6, =0.37
L, =130cm
P 0 Al
V oern=(M"+M CE‘)/Lbeff = (164 +389) x10° /(1300) = 425KN
Que =V iean =425KN
2 oy Cuaglio 45 XS o g puas Y5+ Jolygiod sl oS Lol 53 (s S5 5l 4 4md (oo (Ui Iy hed byl ]S
D90 dumolma Ul 4ab oyl VY Juad 5l (2l ol 5l )8 0 b g odd (yle (2l 53 o8 s pdy S5 5L b sl
V, =V, +V,
)_,l), dg>g90 u_w); DY}G é.L:.O.p CL;.» ‘J;‘);L.» Gl 04 o3l 30CmM J.obﬁ L) uyzb ub& L D12 )93[@)] )‘ l.lb).u 5
2(115mm?) = 230mm? L cul

v — Afd
) S
2 2
v, = (230mm “)(300N .mm “)(500mm) _115KN
300mm
V, =0.2,ff b, d
v, = 0.2+/20MPa x (400mm)(500mm) _178KN
1000
V, =115KN +178KN = 293KN < Q_ =425KN Jod BB e
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1Pl 515 3 D jeoee el p3 (0555 (S

il o Y D)?’“’ dlazel 3 poye SBle Sl (slp Ly duwlxe

a =105cm h, =270cm L, =850cm

1S Slwlore 5l
6, =0.43
Ly =250cm

e 0 dmlre
V =M™+ M) /Ly = (164+389)x10° /(2500) = 222KN
Q. =V,,,. =222KN

Y beam

1ol a0 (gl 1 A 35 Cuomd (pl by Cooglie

V,=293KN >Q, =222KN ,0K

(0L 3l 0 C LB, A by sl 3 (S0 s g
Jnad Gululy o by 5l 0gd (o0 ol calisee (gl o)) (sla)l cuS 5 31 0 sl 90y et Juolie b e sla s
5 it o3y (Sl claylb a4 angi L VB shb by (g ol dianly b yd sied byl 4 ol 5 4ol ol pians
.Ai—lL;o&ng Caol Jlail g3 pole &S guae
(s pmelS 4ol ) 5 (et slo i s
2 0 SRy

w
131t I i F 1T 1ty lilills

MpﬂGaT 19 Mpr2

L L s

A A

E-V-F Jle JSb

M " =164KN.mm M ;~ =389KN.mm M ,," =164KN.mm M ,,” =389KN.mm
w = & s,b= 1.1D +1.1L =1.1(30KN /m)+1.1(6KN /m)=39.6KN .m
L=8.5m (4l b Jsb)

V, = (Mpr 1+ Mpr 2)/L +WL /2 = (164 +389)/8.5m + (39.6KN .m)x8.5m /2 = 233KN
Qe =V, = 233KN

V, =293KN (ool 005 dlms B 25 )
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V, =293KN >233KN ,OK

Ao g D508 Cd D (Wil s BL oL, o5
e il 5 3350m S5 o sl Sl o awhn ) )l 5558 Bl WP Joalgis YVV-Y iy ol
23,5 oo duwle
F, =B xS, xW
Al e
W =440kg /m?
S; =0.875
B =0.6(¥¢+ Jodl)guos @Y Jgu)
F, =0.6x0.875x 440 = 230kg /m?
o D508 s 4D ke Jb Cwglie
IV sl e s 1) awed S bals leadles cpl 3 oslatwl 3yg0 sla L FFe Joadljgiwd V-Y-A-Y 55 wlal p
ch] o sy 5 Sy 4 Jealljgied opl Y-Y-A-Y 0 4 a9 b Ll ceglio
Onb 1S g gue s ols dlas Clike Sl S Cunglie ol 1S 09000 485 5 ) (gd (S & Wn
i 5 ol gl JLanl 390 (23S Cuoglio il Y b (solus 1l Fi s 0 58 Ft pied > ol las iiS cunglis
Dicn 8)5 a5 )3 39 0 (el (8 pime ales] gy G &
F. =140KN /m?
m=1
m x0.7xF, =1.0x0.7x14000 = 9800kg /m? > 230kg /m?

g s ) 355 dxio j A3 plin o lazile el g ol
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—
-
7

-
iz

\>9.>9a 25 4 Jlail ol GuelS

74

g

d12@ 45
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S oo dlan Mo .Cawl 00 dewlro F=F Jodo j0 adb » glacl by Cud )b 4 by (9w Cuns bawgiom Y=Y

ol o IS en i b by ol

Ok hwgio DCR awilxe #-7 Jgoo

FLOOR1 FLOOR2 FLOORS3
ID | DCR;q Vi DCRic*Vi | ID | DCRi¢ Vi DCRi*Vi| ID | DCRic Vi DCR; *V;i
7 3.3 49.98 164.93 10 1.9 37.79 71.80 13 1.73 23.69 41.00
8 3.6 59.58 214.50 11 2.6 52.97 137.72 14 2.36 37.38 88.30
9 3.3 49.58 163.60 12 1.09 37.89 72.00 15 1.73 23.59 40.81
1 3.40 42.34 143.96 3 3.10 40.63 125.95 5 1.80 31.64 57.00
2 3.40 42.27 143.72 4 3.10 40.60 125.86 6 1.80 31.64 56.95
> 243.75 | 830.71 > 209.88 | 533.33 > 147.94 |  284.06
DCRuyg1= 3.40 DCRuyg2= 2.54 DCRuyg3= 1.92
mxmo :Mxloo =25%
DCR, 3.4
wxlgg — Mxloo = 24%
DCR,

S by ol g 28l s 1 iomn of 53 el o)lite g (simgd (o) 3)90 (S B Al 4 g LYY
20,5 o
Dedie S8 3o paw byd Clib sy ol loj oolie 4 dag b Y

T =044 <3.5T,
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olibalass: N=3<20

.b)lJJ d9>9 L)M" » Syl =¥
by el 4o 53 5 Conl il o bawgtio Jaie L s 5 (ol oS5 5S> alis 039 (535 99 & 25 =0
23)5 0 JyiS 38

Il bwgie (e yudi JpUS V-F Jguor

b Hle bwgio (e et
(cm)
\ A
Y YaA/A
Y YA

MxlOOz%xlOO:55%

2

ﬁxloozwg—;%xlooz 29%

3
D)5 o JpiS w5 o Y byd cplpl
JW@J)_‘jdl‘.auJyd,\ug.)‘Ub}’L’)“‘"b)‘:"u"‘_v

Aile Jre Loy ol ) ool ad Sl gy 3,8 (godgame Laylyd plad JyuS 4 dags b ol

vy S yle JyBS e

QR 4 3290 A Ll (9208 gl dumllo pslile 4 (Bl (glaline J)HS 092 gl Sl ey G ] 0

2358 (o0 dualio (Bl (slasline Camd b VA aabippnl (ol p ()b 5 jloxe

S5 brawgd 0igd J 505 SIS @
23,5 00 351y 25 SN DS 5 by JSb s awgs oigd S (slo s
Quo =Qs £Q¢
DQup: =1.1Q, +1.1Q_ + Q¢
2)Qup, =1.1Q, +1.1Q, - Q¢
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3)Qups = 0.9Q; +Q¢
4)QUD4 =0.9Q, - Q¢
235 o JpiS pj by olol 3 Sy slajline (B (e 1
QUD < mKQCE
Al gae Jas e 1) slis gl o ps M g il )00 byl Que alayl) ol

i Gib o5 55 s sy M Gy 93,5 o (5SS 0e85 Lasgs s S5 G306 plsis & oy 53 od
P et (i slise Sy 58 ol sl oad 485 e 13) plp 35 K (BT Coyi 09 oo s Y50 (s it F-F

ol 0 S AF Jgaz 33 (o Sl oS 5 ol Ly

B 43 s (B0 e J 38 A-F Jgur

YA+ asbiom] Goluly b
9“,’9 o Lo M ub mKM CE M UD M
’ (ton.m) (ton.m) maM (/)Mun
1 64.0 56.4 1.13 0.97
2 64.0 56.4 1.13 0.97
3 59.2 56.4 1.05 0.97
4 59.2 56.4 1.05 0.97
5 34.5 84.6 0.41 0.90
6 34.5 84.6 0.41 0.90
90 by oaigud J S (W @
29dc0 (wyp 25 SISHL OS5 b 9,0 bawgs oxigd S (sla oM
Qe
-0.+— “<E
QUF QG ClCZCSJ

Sl Yoo i (YAN-F-Y) 0t b 36 cops 08 asie Y5 Jgio 9 Cy 5 C, 5 C) ol
Db e 48,5 5lai )3V ply 3L jlees 9 3L (g ylad L addaie
C,=1075 ,C, =C,=1
J=2
1) Q. =11Q, +1.1Q, +0.47Q,

2) Que, =1.1Q, +1.1Q, —0.47Q,
3) Qur; =0.9Q, +0.47Q,
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2] Slije 5 3990 (LGBl (§Tojy) (6 jlutr (W09 gL gy (sloid), fFoF

4) Qur, =0.9Q, —0.47Q,
23S0 JyiS oy sy polol (B pdy slajline da S (e 1 ey
QUF < KQCL
JriS G5 plgie 4 yging s > by bl o (2T cops K g ol sailS bl Qg iy ol
A =Fdghe 3 Sl sl S 5 polul 2 gt 5 by )3 (b (o pd Jlre Uy @l 3)5 (o0 (A gy L 0aigd

w‘ AW dj‘)l Ne—F 9

Wyd 4 oy o2y Jlme J08 A-F Jouo

Vv &/ V., YA+ aab ol ol Slb
gac 0ylod UF cL Y v,
CL (DV
(ton) | (ton) "
1 28.6 41.8 0.68 0.97
2 28.5 41.8 0.68 0.97
3 27.9 41.8 0.67 0.97
4 27.8 41.8 0.67 0.97
5 24.0 41.8 0.57 0.83
6 23.9 41.8 0.57 0.83
Boygin 53 (052 W2y Hlare J S Ve-F Jgux
B> u;‘“l““‘ o9y N @L’.)’)‘ YA+ asb u“' bl u")]a
1V KV
gas o los UF cL Ve Vv,
ton ton kVe oV,
25.1 58.9 0.43 0.94
28.0 58.9 0.48 0.94
9 24.9 58.9 0.43 0.94
10 20.0 43.1 0.46 0.93
11 24.9 43.1 0.58 0.93
12 20.0 43.1 0.46 0.93
13 15.0 43.1 0.35 0.93
14 17.6 43.1 0.41 0.93
15 14.9 43.1 0.35 0.93

L ogiuw )3 (oihod ;5 9 (5 y97%0 (S90 Syl J S @

P18y a3y Ly anb Canglia iyl 51,5 0y 93 (ied 5 (3900 (9 ply 1 Cov & i sy sl
ol yeme ja e b Mup (Sl sla K ] cowd 4 Y8 a5 (F-Y) s Gollae g5 Lawgi odigd J S sla )l
Cawl 2 dolro L)"’L‘A)’ u»)).\) SHNe .).:] Cawdy (\c—\ﬂ) Ao d.;ugo JSW )a.w ]a.wy b.ﬁyﬁ J),uf dLb)l; ;4;5).: u»lw‘):
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(ol &S

Pur ()57 956 Sln Xy Js> (b (sed )S0:M g

Pur crs7e 508 sln Y s J> (b (oded S Mg

Pur ()57 95 98> L X ygme Joo 5Ll 3590 (ool Caoglin :M e

PUF 570 5508 s3> LY e Js> jlaiil 550 (odied Cuoglio :M e,

ECROE

Xygome Joo (hed (sl (gt M g 5 M

Yoo Jo e (sl (g M a2 :My

90395 0)95% 93 (o JyuS &y L Cunl 0 4S5 jlaS 55 (e 93 Jlie (] 3 (i (ied OB Sl 4 g5 L

98 o0 03l 2 G900 4 (59 alai

Gl 04 dMENN=F Jous 10 Loy o pds Hlxe S ol

B gt )3 ey e J 55 N Jga

ol | pue | Po | Pue {MUD} el ol pulud » Sl

sac | (ton) | (ton) | Por  |LMAMee YA--
7 90 700 | 0.13 1.05 0.87
8 116 700 | 0.17 1 0.85
9 90 | 700 | 0.13 | 105 0.87
10 56 460 | 0.12 0.52 0.78
11 76 460 | 0.17 0.73 0.78
12 56 460 | 0.12 0.52 0.78
13 25 460 | 0.05 0.53 1.01
14 39 460 | 0.08 0.72 0.71
15 25 460 | 0.05 0.53 1.01

loj) il (g, & gjlumy ¥V e-F
Healy Sha caai )il en 5 gt k0l er g 15 e 08k 2 S ceal (lpl Plee 4 g L
Oy Pl LS8 ol Y 0l 0y 2 (ygies o Capmd 00D 0 2 (g (E3LaS cpd Sl Wl 40 (g 0l e

BImgre Sl o S olyen 4 B cpl 4l 53,5 (el (GBI (GBS dhigy B e VL 15 53 0 0k
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W8l e Sl b Sl il
Sy O5S] Xdgr 4185 115 (pwe) (S9)) CiSan disb LS 69y p &S 05 g 03pe (slayl s S Bl 4 v g b

DL=4 t/im
LL=1t/m
— A A | | A

35m DL=4 t/m
LL=1 t/m

35m DL=4 t/m

LL=1t/m

DL=4 t/m
45m LL=1 t/m
||

1.2

- FET e T rT

8m | 8m

W phed OB JBF )15,L -YO-F s

Silwlis piuaw (s (651051 9 00,8l o J& (6)l08,0 cuis S sbul b 0 o dlanMe YU > &S jglailen
9o plxl 25 g o

b (Sl (o9, @

b o5l Gualy Gmend (sl 03l @¥lao 1 oS canl (e yis 2 (Sse (Sloj)) (gjlliz ;> (LSP) (as (Sl s,
S (b é Shogas i Seo alie g Fgo (B Laily) (S b (ot (g ol 4251 2980 oolial oad

8] o 3l g ilolas i 5 lil (s lilSe sty Canl o 03lug)y daus 0 (1S58 o5, (il 5wl ol Lol

www.mirjalili.net



feq bojlw (gilugs 43 51054 (sl — puind Juad

slos oz oolyb o

(PoLsLimad o9 cp oS (3970 )b 9 (WoLsir, Worsooun) ojle JS" (159 omes =)
WDL+LL:272-4 ton
P (DL+LL)maX=136.2 ton
WhL+02xL1 =234 ton

To o gilobi ojle gl (loj 9 Tr ojle (ol sl (loj (s =¥
T4 =0.07H** =0.07 % (10.3)*" = 0.40(sec)
T, =2sec>3T,, =3x0.40=1.2(sec)

fix
(Ko ) LSl J5 Sge (oSlo (50w dlne =Y

2 2
Keio = 4”2 Wowsozu _ 4”2 « 234 _ 535 4(ton/m)
T, g 22 ] 981

(Do)l 80 puuss dpusleo ¥

(V8 s VA 90s) eyl oy =S¥ Shas gl ao 3 YO il glyme (lyee cas (5,8 L
B, =25% —> B, =1.6

T 2/3 O 5 2/3
T, =1(sec) > T, >T, = B = (S +1)(T—5] = (1.5+1)(Tj =157

1

S, =AxB,, =0.35x1.57 =0.55

D, = gz}lslTD :{9.83.}0.55><2 _017 m
4 B, 4 1.6

(Pett =25% ) Sl (alee 3053 (olslyy (a0 s Conlue dpwloes =0
S 5 2 (551 SVl iz -0
W, =27k, .Dp*. B =2xmx235.4%0.17% x0.25 =10.69 tom.m
W,  10.69

Qs 4D, 4x0.17 s el o3
Qq 15.72 ton
K, =k, — =% =2354-—"°=143 — Sl 4yl s Y0
d eff D, 017 m Sl 490 (o
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k, =10k,
:Lm ’1 - ’KA se _a
ok, -k, 9x143
15.72
Al =Q—d=—=0.013 m? Oy clna i ~0-0
"R 1200 2y Sladion J5 elibo glaw
Atotal O 013
N _ " Y _ 2 _
Apb N _—3 0.0043 m Reg =4 CM Indion glas
Q, =18 ton
Q, 18 ton
k =k, -——-=2354-—=1295 — oY 5L e —5—0
rubber eff DD 0.17 m - O 290 (SO

e iS5 Codgamme Hlae dws | odel Canty glatio paw yiSTas ollp (Arp) e Shis KoY colue dulxe —F

Py e odgions Py sy G55 Cadgions Al

N 'P(DL+LL)max _ 3x136.2

_ =0.408 m?
A o 1000
p = OWor _6x12x2724 00 0
E..r 50000x1.5
t= & = Oﬂ =012 m
y 15
K t
AS _ rubber _ 129.5%0.12 =0.31 m2
G 50

Avat = A A ,=0.408+0.013=0.421 m?

A =%=%=o.m m’ . d=050 m

Sy Y Cubus s -V

d 50
f=—= =1.cm
4S  4x125
t
n==2_12
t 1
(a8l (o STBZ 358 Jl 5,9 i) 1S oY (yle (£3V 98 (6o 59 Cold (s —A
4t P 3
t, = ——ouhimee 4X1X136'2X1O =0.22cm > 2mm t, = 2.5mm
A F. 0.1128x 10 x (0.6 x 3600))

A = 0.5(0.52 sin‘{%} -0.17 x 0.47} =0.1128m°

¢ =(d* - D2) = (0.50% ~0.172) = 0.47
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oS )b s A

P, =+/P.P.

crit

=0.00307 m*

| _7Zd4 _7z><0.54
64

64
P, =GA, =50x 7(0.24> —0.04%) =8.8 ton

2(E| 2
p -7 (EDa _7*BY _g9550n

E t2 0122

0.00307 _ 51 tonm?

(EN),, = E. (%)I — 50000

P, =+/Ps.Pe =+8.8x34955 = 554.6ton

SF — Pcrit

PDL+LL+EQ

_ 5546
166

=3.342>10

gl by, Jyms =)

2l oo Cawd 4y lallg) 5138 L 51 ol 5 S

2
_EcA_50000x7x0.25° oo 0 ton
t 0.01 m

r

K

_ P(DL+LL)max _ 1362

£e ~ > =0.0139
Kyt 9.8x10°x0.01

fo = 656, = 6x20%0.0139 =1.043
4

o o 2 003 01+ 395 5 Vgane ialesl | ool (V) Sta¥] (S5 olog 25,5
g 5
< =3 ~166=1043<1660K

Esc S

S gl ) 6,55k 1)

K
K, = 1850 gy g7 TON

N 3 m
h=12x1+11x0.25+2%2.5=19.75cm
D d'PDL+LL+EQ 0.5x166 —0.46m

S =
T Poiee T Ky xh 166+ 61.8x0.198
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Vb 4l oY

_1856 O
m

Qs _GAu , Qs _50x7(025°-004°) 18

ke =k +
STk T t Dy 0.12 0.17

V =K,,.D, =185.6x0.17 =31.55 ton

(Sl Jalos) oyloid b g5 )1 3 90 2395 @

29 29 Wb 5 Ay B Lol s SBs8 ojlw glis)l o Vo al by pla

=y
;wj h;
ojlw W 13 (Nl U 598 Jgsa VY-F Jou
o aib o5y | adb gl | al sl el | wh, F ton) | vicon) | M, em)
(ton)W, | (m)H, (m)h, (ton.m)
2 68.1 3.5 11.5 783.2 1451 1451 50.78
1 68.1 3.5 8 544.8 10.1 24.61 136.92
S 68.1 3.3 4.3 292.8 5.43 30.04 263.05
SV 68.1 1.2 1.2 81.7 1.51 31.55 273.9
o 180 11.5 — 1702.5 31.55 —

ol oads 03 i s Jde (gl S s o A5 3L 59 YE-F S 5o

14.51 ton

3as5m

10.1to

35m

5.43 ton|

45m
1.51 o

1.2m|

Aas A5 L oas gilwlas OB g9y (Slwl 6,135,L slod -YE-F USS
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[VIgo iy jlare Jiis o

Slaslne b 35290 (5 o (20 ol dunlio jglaie 4y (b pdy gla)lme JHuS 0976 ot Sl e Ceonnd ] )
235 e J5S Sopdy

IS M=1 oo U s lalyy i o IS5 et g Wog s (sl 1l o (ilobir pladls (dlipl (Jas 39, )

145 g
MkQce = Qup ISy Loy 003 yiS
kQcr = Qe 5 bawgs g S

(V]S e b otigh 55 sl 30 @

el ot 15 Iy S5 Loy S0 b oig J5 o 230

DQup: =1.1Q, +1.1Q, + Q¢
2)Qup, =1.1Q, +1.1Q, - Q¢
3)Qupbs =0.9Qp + Q¢
4)Qups =0.9Q; — Q¢

Db JS pjdaly eluly Ghpdy slasline B (e 51
MkQce 2 Qup
il g gae s i )18y slie Mol o s Mg il o)5e b B Qe g8 alaiy

PV Layd gl oadlis ojlw )0 M (b g g oo (A S 0nd bawgd onigd J,uS o lains oy )3 jied
Db o (10) addy yoin (g odlaiwl 3 Slas paw ojlw b))l sl ks se 5 Slas GL:.M:MQ.C Lo Do oo 4i8)S a3
w]amw)f).‘a;)b&_g;);]fl?w]).)](uﬁlf—lwro

Al W8 g 258 4 0ad (il S 13 (Gl Jb S5 (bl oy ed (hndy Jline J 58 gl
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2] Slije 5 3990 (LGBl (§Tojy) (6 jlutr (W09 gL gy (sloid), FIr

Voshd mhw )3 By )3 Ghed (s jlere J S WY-F Jgur

PR 3 PR . . ;] L..J‘ ‘
| Mo M. mkM . b il | enis il | oS! ol (b
3o o)l (tonm) | (ton.m) | (ton.m) Mup Moo by A o el
Mk M MkM N
6 -30.83 34.3 34.3 0.9 1.13 0.97
5 -30.83 34.3 34.3 0.9 1.13 0.97
4 -38.01 42.8 42.8 0.9 1.05 0.97
3 -38.01 42.8 42.8 0.9 1.05 0.97
2 -42.85 42.8 42.8 1 0.41 0.9
1 -42.85 42.8 42. 8 1 0.41 0.9
Added 4159 | 428 428 1 i ]
beam-1
Added 4159 | 428 428 1 i ]
beam-2
[V] 950 bawgi onigd J 08 sla b @
lign Casds 25 (NSl S 5 Lawsgi 5308 Laogd oind S8 sla 26
Qe
Q. +—<E
QUF QG C1C2C3J

C1:1, C2:C3:1, J=1
S ggle 1L J 9C5 (C, (Cp Cpp Cilps onds (silulin slojlo 3yg0 50 ¥ oledd a5 V-V=A 4o b sllao

Ci=1, Co=Cs=1, J=1 gl s
oo Jlosl (inlS g A5 g9y 2950 dlinMo VL 3 &S yohailen

1)Qup; =1.1Q, +1.1Q, +1.0Q,
2)Qup, =1.1Q, +1.1Q, —1.0Q,
3)Qups = 0.9Q;, +1.0Q¢
4)Quos =0.9Q, —1.0Q¢

g e JysS pj daly oluly (b pds slo)lne d i s 51
KQCL 2 QUF
085 S (MG (letn gt g oy 53 by Al oo (BT s K g 0l a1 cud )b Qg alally oyl

o1 &3l el > (Sl )L S 5 ol bagysios 5 By 53 G Gy slore J)5S ol 33,5 oo (5 58 Lawys

Gl

T8 & ond il 3o 53 Slzm sk oS polulp g 9 Ly 53 (b axs ln BB slire S8 @l
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Byd 3 oy i prdy Jlme Jp0S 1F-F Jouo

o0l (55l
gas o)l Vi (ton) kV¢, (ton) Ve

KV,

6 22.34 41.8 0.53

5 22.34 41.8 0.53

4 24.5 41.8 0.59

3 24.5 41.8 0.59

2 26.04 41.8 0.62

1 26.04 41.8 0.62
Added beam-1 26 41.8 0.62
Added beam-2 26 41.8 0.62

W oygiw 3 o oy jlmo JUS 10-F Jguo

00 (g5l
gac ol Ve (ton) | kV,_ (ton) Ve
kV¢,
7 18.3 58.9 0.31
10 12.11 43.1 0.28
13 11.75 43.1 0.27
8 20.16 58.9 0.34
11 13.53 43.1 0.31
14 10.1 43.1 0.23
9 18.3 58.9 0.31
12 12.1 43.1 0.28
15 11.76 43.1 0.27
Sub column-1 13.9 58.9 0.24
Sub column-2 13.9 58.9 0.24
Sub column-3 13.9 58.9 0.24
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5l aSke YU olle
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Pur 570 508 sln Y s Js> (b (odes S M

PUF 5)30 9,65 gl Xy Jo> )l 390 (odied Cuogli : Mg

PUF 5)90 965 ln Y s o> Jo )il 590 (odad cunglio :M o

2B oo K

X e Jg Gled sl g My 1My
Y see Jo> Gied sl g M ey My

oo Moo (o 9 e 4385 )085 13V ol Lingygis (sl ol ol 13 M s o sl 55 4 p3Y

b oo (Operational) aady o ol s, sl Hlasned Slos
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Al V8 gt £ & Iosghe 13 e 5 e S S el e Sy ol

B oygimw 53 (it 9 (6197w (5950 oSyl iy Hlame Jp5S VP-F Jgux

ol (53l
Jo o)w I:)UF IleD 53 MUD mk IvlCE 5SMUD
(ton) (ton.m) (ton.m) —
Mk M
7 81.34 36.2 47.06 67.8 0.69
10 48.83 23.96 28.4 55.18 0.51
13 22.38 27.45 26.28 50.53 0.52
8 116.48 38.44 50 68.8 0.73
11 76.14 26.56 34.97 56.23 0.62
14 38.81 22.75 20.55 51.69 0.40
9 81.34 36.2 47.02 67.8 0.69
12 48.83 23.96 28.39 40.41 0.70
15 22.38 27.45 26.28 48.07 0.55
Sub column-1 101.91 16.7 25.05 68 0.37
Sub column-2 151.44 16.7 25.05 73.5 0.34
Sub column-3 101.91 16.7 25.05 68 0.37

Glo3) Sld b odd ilag ol obi)l 6,8 4 o

M=1 s eioned g 0392 (RalS (oo 9y bawgi 0xigd JyuS (sliael JyuS sl dljlj (69,0 aSl 4 2247 L
Dy oo JyuS adBy oy o3kl Culild pdaw )0 (gloj) Slas b ond (gjlupe ol a)SlA;’MAcIJJ Do oo 4i8,5 Jai >
Cowd ddby ol 03laiwl (glojlo 5 Slas pdaw 4y S jlad mdaw A (gl ja30 00 (gl ojl YU zols 4 4o g5l
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! Bed-joint sliding
2 Diagonal tension
® Rocking

* Toe crushing
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S 4 5.51 20.79 | 1528 | 795.50 | 12155.24
ool 5 26.41 | 72.83 | 46.42 | 838.50 | 38924.01
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B 10 10.10 | 51.71 | 41.61 | 795.50 | 33101.55
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°

w = 14.84 + 207.715 + 521 x [0.620+(0.2><O.150):| = 561.205 ton
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Wall.NO.1

Wi/ OP, (Jrf; f:’]’)' 1/6 x (Li-1+Li+1) | 2/3 x Min (Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 1.02 | 330

OP | 232 1.90 G
WL | 110 | 330 0.77 127 G NG

op | 232 1.90 G
WL | 1.02 | 330 0.70 127 G NG

op | 1.87 | 1.90 G
WL | 130 | 330 0.72 127 G G

OP | 245 1.90 G
WL | 110 | 330 0.82 127 G NG

OP | 245 1.90 G
WL | 125 | 330 0.78 127 G NG

op | 225 1.90 G
WL | 110 | 330 0.75 127 G NG

op | 225 1.90 G
WL | 127 ] 330 0.75 127 G G

OP | 225 1.90 G
WL | 110 | 330 0.75 127 G NG

op | 225 1.90 G
WL | 1.10 | 3.30

Wall.NO.2
W1,/ OP, (Jr;’“) frl:))‘ 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 630 | 3.30

oP | 1.02 | 3.06 NG
WL 1.05 | 3.30 0.34 2.04 G NG

(0] 1.02 | 3.06 NG
WL | 115 ] 3.30 0.62 0.53 G G

OoP 2.70 | 0.80 NG
WL | 227330 0.62 0.53 G G

OoP 1.02 | 3.06 NG
WL | 150 | 3.30 0.55 0.53 G G

OP 2.27 | 0.80 G
WL 2.15 | 3.30 0.55 0.53 G G

OoP 1.02 | 3.06 NG
WL | 1.59 | 330 0.55 0.53 G G

OoP 2.25 1 0.80 G
WL | 2.15 ]330 0.55 0.53 G G

oP | 1.02 | 3.06 NG
WL | 123 ]330

)I%DZWL

Spd 3 3390 (5955L =OP
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Wall.NO.3
W1,/ OP, (Jrf) Erl:))' 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 1.11 ]330

oP | 1.02 | 3.06 NG
WL | 2.56 | 3.30 0.49 0.53 G G

OP | 1.90 | 0.80 G
WL | 223 3.0 0.49 0.53 G G

oP | 1.02 | 3.06 NG
WL | 2.15 ] 3.30 0.55 0.53 G G

oP | 2270380 G
WL | 1.62 | 330 0.55 0.53 G G

oP | 1.02 | 3.06 NG
WL | 2.15 ]330 0.55 0.53 G G

oP | 2.25 | 0.80 G
WL | 077 ]330

S92 953 9> oo Legl Jobo )3 a8 ol Jlalsyd a bgyo ¥ g ¥ bgy s J,8 a8 55 5 a0 ™
Slal la 88 g 4 iy ogpbe by, s ol S s od3b SO gl las a S Slajley (o 1] o)l

33,50 J5S 35 o )3 bajlond ool sl (F b ) 925l

Wall.NO.4
W1,/ OP, (Jr;’“) fm)) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 1.65 | 330

(0] 2.90 | 1.90 NG
WL 1.75 | 3.30

Wall.NO.5
W1,/ OP, (Jrf) Erl:))' 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 130 | 3.30

oP | 245 1.90 G
WL | 110 | 3.30 0.82 127 G NG

OP | 245 1.90 G
WL | 1.25 | 3.30 0.78 127 G NG

oP | 225 | 1.90 G
WL | 1.10 | 3.30 0.75 127 G NG

oP | 225 1.90 G
WL | 127 ]3.30 0.75 127 G G

oP | 225 1.9 G
WL | 110 | 3.30 0.75 1.27 G NG

oP | 225 | 1.9 G
WL | 1.05 | 3.30
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Wall.NO.6
N
W1,/ OP, (Jr:; f;’) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 13.15 | 330
Wall.NO.7
WI;/ OP; (‘Jrip) fm)) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 5.86 | 3.30
oP | 1.02 | 3.06 NG
WL | 0.55 ] 3.30
Wall.NO.8
65 |
W1,/ OP, (Jrf) Erl:’) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 6.12 ]330
OP | 3.06 | 3.30 NG
WL | 644 | 330
Wall.NO.9
&3l . .
W1,/ OP, (Jr;") Em)) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 6.12 ]330
OP | 3.06 | 330 NG
WL | 6.44 | 330
Wall.NO.10
W1,/ OP, (Jr:; fm)) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 6123230
oP | 3.06 | 330 NG
WL | 6.44 | 330
Wall.NO.11
65 |
W1,/ OP, (Jrf) Erl:’) 1/6 x(Li-1+Li+1) | 2/3 x Min(Hi-1,Hi+1) | Cond.2 | Cond.3 | Cond.4
WL | 6.12 | 330
OP | 3.06 | 3.30 NG
WL | 6.44 | 330
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(Cond. 5, Cond. 6) 48 by, J,us —o

F 90 boyd J,18
| il Jeb | hik colue |l IS Job | colue
oo pb ) (m?) ) (m?) cond4. | cond5.
1 20.41 38.78 31.72 104.68 NG NG
2 12.32 21.38 31.72 104.68 G G
3 9.48 14.49 22.07 72.83 G G
4 2.90 5.51 6.30 20.79 G G
5 13.90 26.41 22.07 72.83 NG NG
6 0.00 0.00 13.15 43.40 G G
7 1.02 3.12 7.48 24.68 G G
8 3.06 10.10 15.67 51.71 G G
9 3.06 10.10 15.67 51.71 G G
10 3.06 10.10 15.67 51.71 NG NG
11 3.06 10.10 15.67 51.71 NG NG

(Cond. 7) Jlgss ()5 5 3l 55k alols Jpus -

Josll 5503 U 3lan Uagadly abold J 5

S o6 | () o> Jsb | (451 s> Jsb | (2/3 hops) | (2/3 hopo) | Ly> (0.66hy) | Lo> ( 0.66h,)
1 1.02 1.10 1.25 1.25 NG NG
2 6.30 1.23 2.02 2.02 G NG
3 1.11 0.77 2.02 0.53 G G
4 1.65 1.75 1.25 1.25 G G
5 1.30 1.05 1.25 1.25 G NG
6 0.00 0.00 0.00 0.00 G G
7 5.86 0.55 2.02 2.02 G NG
8 6.12 6.44 2.18 2.18 G G
9 6.12 6.44 2.18 2.18 G G
10 6.12 6.44 2.18 2.18 G G
11 6.12 6.44 2.18 2.18 G G

25 Culd 3929 J 1S5 -V

P Opge gl lbdids 4 g b il e el g DS o A e Jladl dad lge 4 pScuia gl
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t =06 CM
W, =0.06x260x3.60x2.5=140.4 ton

V =0.33AIW

total

V = 0.33x0.3x1.2 x%xl40.4 _ 8.339ton
V., = 66.67+8.339 = 75ton

A = 31.72x5'—§5 =94.37 m?

A, 9437
A 521

=0.1811

total

V,=0.1811xV
V,=0.1811x75=13.582 ton
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kshot _ Ectc % (T) i 25
k E _t

wall me “me (:])2 +2.5

1335 o dubre Cund (pl 5 Sld b bg ) olad i sl
f, =150 %
E, =15100/150 =184936 (jn—gz
t. =6cm
fe =15 %
E.. =550x15=8250 -4
t,. =35CM
h =360 cm

L. =1131cm
Koot [184936 X 6}

=3.84
k 8250x 35
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V ot _384 V 4or =10.776 ton
wall =
Vot Ve =13.582 ton Va =2.806ton <V . =2.95ton ok

Oloyd g @lew 4 dgi b uomed 5 398 00 030l Hled (69) 4 cawliol CoudS 5 o8 Clbs b oy aSol 4 a5 b
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Dlgd p 3y by G 4 drg b (B slad Ko Jols

_Afd

\Y
f, =0.55xF, =0.55x3000=1650 C%
d=0.8L,,

0
If use D4 =5 — 0.125><O.55><3OOO><(1131><80/0):>S 1731 em
10.776x1000
o8 583 Sho Jolgd
23,5 o0 drolone 55 alal) 5l (e CnSls b ablio (gl o3 5)So plaile Colis

D><1.4><V —lx(\N1+W2)

| 2
A =

0.35xF,
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A3l BES5y 0is b sl sled oje = Wi

g g0 4B 5l 50 yho by plled Sl o1jg = Wa

W, =11.31x3.60x[ (0.06x 2.5) | = 6.107 ton
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V =10.776 ton
[fg)lxl.4x10776—(0.5x6107)}
A, = =1.66cm” =use A, min
0.35x 3000
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wall me“me

f, =150 -4

E, =15100v/150 =184936 <.
t, =2x6cm

foe =15 -2

E.. =550x15=8250 -4

te =35CM

h =360 cm
| =617cm

K ghot _ | 184936x2x6 769
k 8250x35

wall

bl gl S 1S9y 4 ed)ly Ly sy M

V ot 769 V 4ot =8.203 ton

wall =

Vot TV oar =9.27 ton V

=1.067 ton <V =1.592ton ok

shot

_Afd
Vv

f, =0.55x F, = 0.55x3000 =1650
d=08L,,

wall max(wall )

S

0.125x 0.55x 3000 x (617 x 80%)
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4 %1000
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A i, =0.002x6x100=1.2=
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F,=0.8x0.22xF,
F, = 0.8x0.22x5000 = 8809/
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use®12 = A =1.13cm’
SHEARCAPACITY FOR 1912 =1.13x880 =995 Kg

for ground floor -V ,, =13.580 ton = n =13.580x1000/995 =13.648

L, =11.31m =3 _ggom
13.648

use ®12 @ 60 cm
S g5 o (g ol J 405 Y
23)5 o0 dlne j Sjgo & (i ()
(335 o0 58" 359y 32 0)ly 9y lp ) GBI Gip -

V .»=10.79 tonin 11.31m
F, =0.4F,
F, =0.4x 2400 = 960*Y/ .

SHEAR CAPACITY FOR L80x80x8=0.8x960=768"/,

= 10790 =9.54<768 ok
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IF use L80x80x8

ﬂ:KL :1><60

=248 = F, =1354 9
ro 242 om
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A 123 om

= 877.23 <1354 ok
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1)3d <300mm = 3x12<300mm ok
2) 2d <29mm = 2x12 <29 mm ok

3) 29 <8t or 125mm = 29<8x8or 125 mm ok

Copz 0,5 Jate i iS gy d MolS sBuw Gl i d)lg by (gopw &S g Ial (5950 4 b VLAl
lod oo 03l jlosd 2 3)ly ey iSlo (2B (g9 I oKy ol J S

V x=13.58 tonin11.31m
F,=0.8x0.22x F,

F, =0.8x0.22x5000 =880"%/ ,

SHEAR CAPACITY FOR 1d4 = A xF, =0.125x880 =110 kg

n= 13580 _ 123.454
110
need 123.454 bolts in 11.31 x 3.60m?
11.31x3.60
:> —_—

123.454
= use®4 @500x500 mm

=0.3298bolts in 1m* = /0.3298 = 0.56 m
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V ,=0.33xA W,

W, =A, x(DL+ALL)

W, =25x680=17 ton

V, =0.33x0.3x1.2x17 = 2.02 ton

T :max[ 2.02 =1.32ton & 2.02 :1.57ton} (for each plate)

2c0s40 2sin 40
F. =min(0.6F, or 0.5F,) =1440%Y/ ,
@zl.og cm?
1440

use plate 50x5mm
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