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dqgiay FeE400 Es (v Jaxiwall Nodll (G = 740 KN;Q = 533 KN
fezs = 30 MPa hlaaidl ilu Al
 qiplhall

- 3gall okl mddll Guual @

gl papl) maludl) il e

Agle Juanal) giliill Loy 2tk @
1 Jall

DOl asand) (g diua ) JBIL 1 quaatl Jok e

I: =0.707.1; = 3.18m
_“\_ Ol gl adalall of Lag ABladl) e

| I 4
| Az—_f=5.£f=31.30(c: 50)

I = 0.7071,

/ ‘
f : Adladl) Jalaa @
.' 0.85
' a=——5=0.73
ﬁ 1+n,z(%:]z *

(huaall) paiiall daiall o
_212  p(35-2)2
B, = Z22 35D _ 854 87cm? = 854.87 X 10~*m?

: A Al aad) Dla 3 gl gl mdodl) Glua @
Ny = 1.356 +1.50Q = 1.35 X 0.740 + 1.50 x 0.533 = 1.80 MN

e [& B,. fczg] Ys [1 80 854.87 x10~* x 30]1.15
e o 0,9.y, 0.73  0.9%x1.50 400
Ay, = [2.466 — 1.900]. W: =16.27 X 10~*m? = 16.27 cm?
() skl mladl) Glua o
Apin = Mmax {4u(cmz) 9.2 B(cmz)}
100

A(4u) = 4(2nr) = 4(2:.1 X 0.35) = 8.79¢m?

0z 2 _
A(m.B) 100(35) 2. 45cm?
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D ddag

0.2
A,in = max {4u(cmz);ﬁ.8(cmz)} = 8.79cm?
D sl bl Guuad |al
Agy = max{Ay; A i } = max{16.27;8.79} = 16.27cm?
(9HA16 = 18.09cm?) Uil maladl) Jgaa ) 5asallyg

b end) el
H(QhUay) ) L) oludalll jhab AL
@y 16

®, = 6 mm
s dga ) (laadl) oy ae bl 326
S <min{D + 10;150;;40cm}
S: <min{35+10;15 X 1.6; %—M*x
S5i=24cm

5 =20 cm
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[ aY) il J

 Aaay) cad) ciy i (1

: B 5 A kil s e
GAB B(XeYs)
Lagibilaaly (i yaall

. dalatia 3 daildl)
A( XAYA) P

S5 On Bypanall LaNY) Al ¢ AB ol AlaaY) Ciawd) Cipd e
Qlis st olai) i AB sa)l oladly (L Jlad) Aasall cusil
sl
laaY) cand) ol (2
p A AN Jahal) uadB slaid SlaaY) cadd) ilaa Al
Pl (3989 Jualgdl) (398 qlua @
AX =X — X,
AY =Yg — Y,

1 g paidall Gad) Qlua @
iy AB sayl) olad) G 8)sanall (Balad)dyshlly eaidall ciand) cipd
LAl g
AU patiiiall Crad) cawad

AX
tan g = ‘E - g
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Bs AX

e e e ikt

: G é\.\a\ﬂ Cand) zUSu) ©

2alsh o1 aully suaifal) crad) dad o alais¥h HaY) Cad) Gy
p A Jaaad) B Gste 2 LS AB sla¥) 4

& Ak Al Js¥ &) Al
400-9 200+9g 200-9 G G AlaY) caud)

s oliala lidaadla

Alcal) Glua Sy 48 Bad quijilly Jualsdl) (358 Qlua (ald o

P Al B g A kil oy 488
L =AX? + AY?
Gpa 3 Gapom s A ABdal) Badl JiaaY) Crand) Gilua (hala o

" | Dea =D4E

D | G4 =648+ 200 6on

:g.hj

GBA = G}lﬂ + 200 gr

dadl@l) cldlaay) alua (3

S B Al BEY clila) clua oSe Al alsd ol addl e (4
A Gad) A cililaaly U G Uale 1Y) S
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—_ X

KA XB
D Qi) JSA 8 B Al cildlaaf b elld o Jlasy
Xp=Xs+ 20X =X, +Dyp.s5inGyp
Yg =Y, +AY 5 + Dyg.cos G
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: ;59;\1\ el +
s agllal) daslal) Eldlaals cuidpall B g A (priladil) dalatia alra A Gudi
XBE=270.00m ‘ XA=344.00m
B (YE=2'?2.ﬂﬂm A (Yﬂ=322.ﬂﬂm

¢ Lyp 488y Al cual (1
§  Gap ¢ AB sl JAlay) caddl cual (2
: Jal
: 488y Ablual) Glua (1
L=VAX? + AY? ;o
= 270.00-344.00AX = XB — XA

AX = —-74.00m
=272.00-322.00AY = ¥B — YA

AY = —50.00m
L=+(-74)% + (-50)2

L=89.31m
1 Gpp Sad) Glua(2
AX
‘tang = ‘E

‘—?4.00
—50.00

tang = 1.480
g = 55.95 grad
Dddag GBI al D L& oad o) (AX<O ,AY<0)
Gas = 200+9
=200+55.95
Gag= 255.95 grad

ANy pail) e
: Al LEldlaaly A8 aal) LAl Aliad Jgaad) B Jaas
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D C B A o Llad)
71.65 51.47, 563.65| 527.83 115.35| X-m-
263.65 37.68 63.65| 317.92 95.37| Y-m-

. dalaia alea b BlAL) CAliAAl o 85 sy a8 (1

. Goa » Gog > Goc » Gop :Afihayl cuul) ual (2
: Jall

LAl Caliie cillan) oS (S5 auid @

L

:GMA L;\JAY‘ w‘ G,\LUAA o

AX =X, — Xy =527.83 — 115.35 = +412.48
AY =Y, — Yy =317.92 —95.37 = +222.55

ax‘ d1zas
AYl ~ 222.55 U0 T I T 0ORR AT

p o Alillg ¢ JY) gl Ay B L Glass AX,AY O Ly

tang = ‘

Gys =g =68.50gr

sl sl al Ala Blefi pa ccaanl) Al ilual cllead) (udly aghi @
padiad Jgaad) B Aadlall A0 il aad AlaaY) o) 4

G-gr- | ) g9 tang | —m-AY | -m-AX | LGN | dhaa)
68.50 | Js&¥ | 68.50 | 1.853 | +222.55 | +412.48 A

104.50 | A4 | 95.50 | 14.133 | 31.72- | 448.30+ B m
253.24 | &y | 53.24 | 1.107 | 57.69- | 63.88- C

383.83 | M | 16.17 | 0.260 | 168.28+ | 43.70- D
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G [ | VR B

LJSAl) b riaga g LS blis 435 A,B,C ¢l
« =120gry Ya= 70,00m, X,=150,00m : ;i cuale 13
Yg=120,00m, Xg=180,00m
. AB  ddluall cuual ®

C

.Gap Syl ) Gual o
0 .Gpc (Al cad) dad miliul o
: Jadl

:AB 48lial) Glus @
L=VAX? +AY?  : ala
= 180-150AX = XB — XA

AX = +30.00
= 120-70 AY =Y¥B — YA
AY = +50.00

L=+/(30)2+ (50)2
L=58.31m

. GAB (é':“a?‘ ‘;\A:ud‘ G?im [ ]

ax‘ +30
AYl 450
b Ay ¢ I ad Aaag B W Glase AX,AY o) Ly

tang=‘ =0.600 - g =34.40 gr

Gap — 8 =34.40 gr
:GBC g."\\da‘i\ w‘ Gm‘ o

81

——
| —



p o) ael) (e a2
Gpe = G + 200 + «
Ggc = 34.40 + 200 + 120
Gge = 354.40 gr
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[ Glabwall Glua }

: cibages (1
dalgl) 48)8 gulall Jlast) (pa cilalucall Gl yiiay
Lpudig liall gaea A ) gliad Gua o
oo BIAYN (e ol claleadl dlagly Lyl

W KV EATR I

s Aaluadl A Lgwaal) daluadl Glb 5L
ofiaal) Jaall (Llau) A8 g giall

: Aailal) clflany) 48y cilabusall ol (2

dipdl Qi alaal Gl o8l e
Ayl Al cldlayl

) Aaudly aghi aliaall 18 dalua Glual

dhaia sludl clalu ds gana

Byl uad Sl aldaad) dalus o)

X W

s(1234) = 5(4"433") + 5(37322") — 5(4'411") — s(1"122")

Y A Y A
V77 r2 77 777 VT 77 77 7T
WA AN ’/////,/;/.?'} s,
LSS /’? . VALl 7 s 7,
7, Y WL Lt A
e /; /,:',f",_-’/./;ji,f/// /;_f/,/.-/
. ,,;:;f-';_ 2 / "F;j/’}"f; ,':-,:;gwf_’/;_,;,/;,
AL LSS T LS TASLS
N AP SIS IS 7] PILLL GG e TR
1 alad 2 dalieell

i Ales dagg ¢ odlel Aduall cijadal) sLudl Aalual Aluadst) 4USY (o) o
t ) Jsasily W and cilpfand
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1
5= E[Xi(yq- —Y,) + X,(¥V; —V3) + X5(¥y — Yy)

+ X4 (¥ —1Y1)]
§ = EZXH(Y 1= Yoit) D dale AT Blay

1A lall) cildaay) 48, by crlalual) cibaa (3

o aiad Y ¢ A ARyl e ST Alas 1ggS; A5 k) o2y i @
. Llgslly clblcall Auiiasal) culualidl)

: @M\ Gliltial) Glua Gk gaa) dldicls o

1
S = ELi.Lz.sina

oLy gLy cmallal o by ganal) gl a1 dua

9 ¢ Adnall ) Clilial) dals ggana V) Gl agesal) plinall daluwa ¢ Badl
pAQUS) oSy S e el

1 1 1 1
S=—-L;.L;.sina; + ELz-La- sin a- —|—§L3.L4.sina3 —|—EL4.L1.sin oy
s dale Al Bl

1
S = EZ[IH. l,+1.5ina,]
|

1
5= EZ[EH En+1- Sill((;n+1 — Gn)]
P okdel

a, = Gn+1 _ Gn

daaal) (68 Jla b dalual) luad A8Mal) sda (gadad () ¢ Aals Adiadla o
Anaal) cils 1)) Wl ¢ Jd) of zoba ¥ Ay Ao gl aldaal) Jala
Glial) dabu (Clabual) goana (pa) ok Of Blelia g Alld allaall &

- Lo By guanal) Lglilly ala Aly s gl o 23aal)

A
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tJ Y (sal) e

DAl Aadal \galdlaaly Adjaa £ e () @
c{}{:znm B{XzSOm A{Xz?ﬂm
y=30m y = 20 mm y = 80m

Al cililaay) 45k ( ABC) (oY) dadad daluw Glua tciglhal) o
p Aadll) cliiaay) A8y phy (oY) dakd dalue Glua 1 Jall
S =% [Xn(Yn—l_le)]
S = ~[Xa(Ye-Yg) +Xg(Ya~Yc)+Xc(Ye~Ya)]
$=2[70(30 — 20) + 50(80 — 30) +20(20 — 80)]
$=2[700 + 2500 — 1200] = 1000’
(UGN (i) e
o Bl (818 gada alh (Alla JO& @) ()l Aadad (puylialy Aalss Ajpa (2l
milil) cilsd 1,2,3,4: bl & A aaall sy Agiall Slea Jlatuly S asa

t by Las
allaaMall | — daldll o clebAl | Agghl el | aay bildi | ddasal)
-m HZ-gr-
Lint Lsup
gl | ——- ——= 0.00 1
il | 0.982 1.432 80.55 2 S
V=100gr | 0.665 1.515 112.15 3
1.205 1.775 148.35 4
 iglhadl)

L s1, LSZ , L S3 . m&‘ Q&M‘ ‘TIMAi (1
A 1S2; A 283 ;A 1S3: Glitlall claluwa c,u.nai (2
Atz t caial) dabuss gt (3
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s sl
:_cilblusal) il (1
t ol (V =100g7) 488 clysall of Lay
L = ( Lsup— Linf)~100

= (1.432- 0.982).100= 45.00mL,
h - (1.515-0.665).100 = 85.00 mL,
e ~( 1.775-1.205).100 = 57.00 mL,

: cilabal) Gilua (2

e ol=112.15-80.55 =31.60 gr
S1=-.L1.L2.sinay
S1 - .45.85. sin 31.60 - 910.80 m2
e 02 =148.35-112.15 =36.20gr
S2 = %.LZ.L3.sin oo
S2 = 1/2 .85.57 sin 36.20 = 1304.46 m2
e 03 =al +a2 =67.8 gr
$3 = ~.L1.L3.sin ag
S, =§.45.57.sin 67.8 = 1121.92 m®
b (Clial) s Anaall ) Aaleal) quuad |l (3
S=s,+s,-5;=1093.34 m*
. fasa a LS JSAl Adl () Aakad s AW oy i) e
p A Jaaall B Agaal) Aailal) Lgililaaly ddjpa CBCA :hlail

[

[ ]

¢ 6 AQ X(m) [ Y(m)

275.00 | 475.00

A
A B 263.35 | 458.70
C 259.50 | 484.15
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tagilaall Janll
¢ Dace Dap 14,881 cldlowd) quual (1

¢ Gace Gap: Adlaay) ) Guual (2
¢ o A8 Aghl el (3
148 oy ABC Aadail] dabua quwal (4
¢ Al wldlay) e
¢ Akl cldlaay) o
:Jall
: A8 clblowal) clua—1
:Dpp A88Y) d8lwall @
1)) alad
D = AX2 + AY?
AX = X — X4 = —11.65

AY =Y5 — Y, = -16.30
D =,/(~11.65)% + (—16.30)2 = 20.04m : dlag
:Dpc 48Y) dilucal) o

AX = XC +XA — —1550
AY = Yp + Y, = +9.15

D =.,/(—15.50)2 + (+9.15)2 = 18.00m : dag
p AdlaaY) cand) Glua—2
:GAB Crand) @
AX| |—11.65
tangz‘— = ‘ ‘ = (0.715
AYl  1-16.30

- g = 39.504gr
tAdag Gl Al A cadd AY<0 9 AX<O ¢ Ly
Gag=200+9=239.504 gr
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:GAC M\ (]

—15.50

+9.15

- g = 66.051gr

tddag ) ) A cadd AY>05 AX<O o Ly

Gac=400-g=333.949gr
to Al Qlua—3

= 1.694

AX
tang = ‘— = ‘
AY

0=Gpc—Gag=94.445 gr 2 JS& (ra
rdaluall Glun—4
tAadldl) cldlaay) A5,k e
§ =22 Xn Onos — Ynsa)  plas
28 =X,(Ys — Yg) + X5(Vy — Yp) + X (V5 — V) =359.25
=179.62 n"
iyl iyl diy ke o
S = %DAE.DAC.Sina: = 179.67m?
Dbl el e
D A Jasall B 3t sa LS Ay bl cijeall ABCD aliad) ol
D C B A Jaldil)
40 Xe 100 40 X-m-
40 Ye 140 100 Y-m-

(60,60) daidl) Lulilaaly O ddads il
loe = 100m ,Goe = 100gr  : s LS
: ugllaall
¢ C Akl cililas) aagl (1
¢ AWl cldlaay) A8y jhy aliaal) dalua Guual (2
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JskY) Goa,Gop, Gop Ay Gl i (3
Loa,Los, Lop
¢ Jaadl J3la ¢ Apdall] cullany) A8y by aliaal) dalua quual (4
2 Jadl
:C aldla) (1
X = Xg + Loc.sin Goe = 60 + 100.5in 100 = 160m
Yec = Yo + Loc-cos Gge. = 60 + 100.cos 100 = 60 m
Gawd) Of Asadag C 5 O (pibaiil) Lmidag awy cbilaay) odd alag) (Say
Gﬂﬂ' = 100 ar é\hY‘
: AWl cldlaay) 48y ks dabual) clua (2
1
§=2 ) Xalfus — Varr)
1
§= 5 [Xa(¥Yp—Yp) +Xp(Ys —Y) +Xc(¥p—Y¥p) + Xp(¥c—V,4)]

1
s = E[4{1(40 —140) + 100(100 — 60) + 160(140 — 40)
+40(60—100)] = 7200 m?

: gk )y 4daay) Gand) claa (3
:0A slaiY) o
ﬂXﬂA :XA —XD =40—-60=-20
ﬂYﬂA — YA _Yﬂ = 100—-60 = +40
500 > g = 29.52 grtang = ‘%| = 0.

Dbl el B i AXLAY W) ) il
Goar =400 —-g=370.48 gr

=44.72mLg, = VAXZ + AY2 = V202 + 402
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:0B slaiy) o

ﬁXQB = XE —Xﬂ =100 - 60 = +4'0
ﬂY@E = YE —Yﬂ =100 — 60 = +8'U

40
tang = ‘ﬁ = 0.500 - g =29.52 gr

sl AX AV M Y kil
Gog = 8 = 29.52 gr

89.44mLog = VAXZ + AY? = V402 + 802 =
:0D slay) o

) Al B e

ﬂXDD:XD—Xﬂ:"‘l‘U—GU:—ZO

ﬁYﬂD :YD_YD — 4‘0—6{]: —20

. 20
dn = |/
&~ 120

I gl B el QUIWIAX, AY L) ) Bl

=1 —->g=50gr

GUD = 200 +g = 25031"

Lop = VAX? + AY? = /202 + 20% = 28.28m
p Agaball) cldlaay) 48y oy dalual) il (4

1
s = EZ[.sn_ Lisq.sin(Gpyq — G)]

1
S = E[Em- igp-Sin(Gop — Goa) + lop-ioc-sin(Goc — Gop)

+ loc-top-sin(Gop — Goc) + lop-ipa-sin(Gos — Gop)]

1
5= 5[44, 72.89,44.s5in(29,52 — 370,48)

+ 89,44.100.sin(100 — 29.52)
+100.28,28.sin(250 — 100)
+28,28.44,72.5in(370,48 — 250)]

$=3200.05+ 7999.55 + 1999.70 + 1199.80
= 7199.55 ~ 7200m?

- Al cldlaay) A8y phy Lgnle Juanal) Lgadd A daluall Aadl) 2o of Bad




[ elaial) 48)5 J

148 yal) :Lyxb\(l

; ' oo lag Alalgie e A Al
T_._}_ ...... — T R ) ey Je
-~ :r’“; !v/_ cJBEl) e sl
‘ i LA B PLIPVY RV

' clile  alial BN cladas)

| | . . . . .
@ aaly Wupal gy s L)
sliall gl

: 4 BLAY) 4850 (2

cobaal) o Baest) Al cpe aslill L) Alead) s2a G pall

DA Alaad) Jafpall Gaa Algiall jlgas dglenl) oda A3
A glal) dgalsh Juial o S daaa b Slgal) gy
Ah . il
g ) Aughl) Be )iy A Akl vie paial) Jiud da,

: |: ° uA:G
Dol Ay Al selig B AL s i) o sa
; TS

T DS 1A Lagle Juanall i) gl Al

I ARl yainl) of Jski :HZ, = HZp
r .’r TN 3\&4\

|
[

AI
1 A3Dally 48) ) leaa alig

Ah
tan(AHZ) = —
H g
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Ah = Hﬂﬂ' tﬂﬂ(ﬂHZ)

. &ﬁhﬁ\ yaiad) calad) Jlata tAR : dua
‘“’Jﬁm\ il (&WJ\) s H,yp

O el Seld om G AHZ = HZB — HZA
(Oidalaia (pidlida Cilmiag (e Ad LAY A8)pe Ales Al ) dall (et ABaNa

el Agld paaial) o JoB)) (Say o
: Aqasy) 4.8) e 3

- il g adlg N 488 (e aslal) ) Llead) oda ipall

'I‘ Ad

. A jaial) Al 0 S Aaaa B Sl g
Jwais A 3gBLAN Aghl 3e )y A AL Mo il dBla Ma,
Laic AdgLAl Agll 5e)hg B Akdill) Mie juaial) Adla M,
OIS I Lagale Juanall Cpil LAY iyl 4\
Bua Ay 8 paial) o Jobi iV, = Vi
4Bl 4Bl Gl g B8 8 puaial) of Jski W, # Vg

Ad
tan(AV) = —

DAB

Ad = DAE- tﬂﬂ(ﬂV)

. AN painll Cilad) ke tAd iéua
. A paiall b :Dyp

oGl BLAN gl Seld o 38 AV = VB - VA
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"

rop g iy
D I il e
Dh Gl Aady Al Al i aa LGS Ldha sy
Hyzy & A ail) aic 488 5040 o 3]l culs 1Y) o

H = 3.80m  Cildanal)
= 1,80 mmAh
Hm =20 ar

B 4kl aie Hzg 48890 5,040 o 8o Al dad aa gl
AN

s-‘uﬁ
c

Ah
tﬂﬂ(ﬂHZAE) = E
' tan(AHZap) = 1.80 _ 0 4710
;o ran AB/ T 3800

K 5 AHZ,p = 0.03
&HZAE == HZE — HZA

+AHZ, 5 = 20.03 grHZg; = HZ,

 SEY (ypall) e
b O Aaugia S dhaaa e Agie ey Alesh iyl 58] 4,88 A8
B yA 5a))

Das=5.00m,V,=50.100r ,V5=50.16 gr : & cualc 13 e
(eal)) Cibad¥) dad Cuual ¢ 528N Ly o asal
: gall
VA= VB o Lads e
P Al ey gidag ¢ A8 e BaB) oY)
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Ad = D 5. tan(AV) = 5000.tan(50.16 — 50.10) = 4. 71 mm
p Gl el e
. d=5mm dijaiy) dady Alile Wil oui D= 6.00m Lgdgh 3.28), 4,88) 48)00 2y

sic Be Al of cule 13 AN ABlal) wicV, ANgBLAY Aglll Beld (eSS @
V=50 gr Jg¥ Al
:dad)
d w s .
tan(AV) = > 0 ?"“ °
5

0.83.107°> AV = 0.05 grtan(AV) = S = —— =

AV=V2-V1-V2=V1+ AV =50.05 gr
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ABsl udi ¢! Agulia sl B —lgest ad) — cibld) &l : Jasa(1
Nleal Lida) a2,
ssle 839 Gl aew bl Abu gia (e JSAE i) Gl ale JSdg
- gstal) Laiall e gana JSd  jualial) (1o Asgara (e (1685 s glaia
: Bassd) (2
Jla ) il AdBLL dabla jalie A o gally chyadl 4
le Al Aghall JEEY) Jaad B ol Wyge Jiadilid)
- bl ) elua s
b BaesY) Cilal tiilall) wk
CApdd o) L o dalua LilwA daes] ) adal) Sala e
c cliiae g8 Ao ol Ay ol Aldaia Saasi ) 2 JS @
cAggly o) Al of Lala Saasi ) Lmagll o

——l

(3
aasl) Cilida (py das A8 dabla palic A gally iy el ek
ASdaall (598)) e Jlly L) LRI o Janl) B Wyge Sl
. Baasy) gad lgale
D a aBlg ) Chlaal tcialalll e
CApda o e o Aol Alud ) : adal) Sala @
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s J8& o gl ST ha JSa Ao of Aldaions adlg; )2 JSAl) o
(el ) dygitiy (sl JLiia) dpuipdmdsl o
: calua Y (4
Glsh Alida (p Juals 48 dalua gpalic & 1 gally ciypili
) elmagl cgaal) Julid 5 Galohall aaad B 0 Jland Uy
. ad)g 1)
p L Gy Ol ) @l ) dilal @ cilal) w
109 el aalt dyguaal) clua ) e
Cladig) (e oS Jlaaia) Aaild iyl A 0 Agaa alual @ld clua)
Aaale cilSudy dalun dolua halial) Aglhg 48 gaa alualy

b Jial daly paie J<8 o 0585 i) a0 Bpgles AL @l Glua)
K AN tilaal) aaey Laial) Araaly Gglady dlac il daluie dilua Ay
CApafi) gle
LSl b pdasi ¢ piall Abpe Gy go Bbe o 0 Bl clba) e
. dad)l) Laulyy Sasly Lles (b gt danaiial)
2 ol (S
G B g il ¢ ABLE dalue palic b 1 gl iyl
. Qe ladll Jieg
e Ghaal) cilal ;i) e
Llapdd) o a¥ ol qaddl o) 5jlaadl o) qughall (pa Ghaa ) : adall 5ala @
. uaall gl datoall
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D olest diidall) 1 e myalig el @
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