T3t Aol G Ay 1 ) sy ggadh)

Olldly Olbws bl 815l Ao gl 4y 51 8yl
2016 :3,95 P! o) by IS Slowzal

Py GB Al
5305 L 04 3.l [CORVE USRI NINCE - PP R e

N £ guda gal)
(7 a3 adal A7 a1 dadal) ) claia 03 o JsY) pacasall g siny

(5185 05) : e Adlusall
Ainne 58] LSS Laus) (1) IS ey

(1) Jsad (B) Laps visa o 25 (IPE) §55 (1 lgakaia
q=10KN/m (A) @s3re ATy
At - B
4 IF=20KN
e—200 . S5.00 : gllaal)

Ovinnal) & JadY) 2535 Gl -1

bl Jola Ao (My) slisi¥) a3 5 (T) pdaldll agall ci¥alae i€1-2

(M) £bai¥) aie 5 (T) abaldl) gall cilladadie an)) =3

« Mipmax =be) clia¥) aje aitinl —4

Mimax=80 KN.m 5 =160 MPa: cide 13 auliadl cuinall Jsaall (e 3325

457 w419 daia

Ya
v IPE | h(mm) | b(mm) | a(mm) | e(mm) | Wxx (cm3) S(cm?)
} =S 240 | 240 120 6,2 9,8 324 39,1
270 | 270 135 6,6 10,2 429 45,9
300 | 300 150 7,1 10,7 557 53,8
a ‘ 330 | 330 160 7,5 11,5 713 62,6
=
7 o 1 dmie




(a5 07) 4l Al
{(B) s LAY 5 (A) Jas diaa (o S e Uil LS5ila Ly (2) 2D iy

1 gllaal)
B AUl dagd 33 —1
g,_‘m a .

B 5 A Cpaiwall 8 JedY) 39y ueal =2

cdas (8l st 5 lgtimnda paad ae ludadl) (8 i) dgeald) Cuual =3

T5e o) ine oo Ble ol leakie o) Lo alead Glaaidll (S 53 (N) 2l aval =4
o=1600 daN/em®  :3ill 4 = sensal 2lgay) any . 5=2,84 cm® IS aialiue

10 KN ¢ Ciﬁ.uﬁ [\
20 KN
10 KN ¥
—YE
S
- YF (2) Js&d
S
~ 10 KN
a2 pl) adalall
‘;a.ay.l éks.d A . B
7 C 1 4
10 KN
2.00 2.00 2.00
e f—}

(b\ai 03) A Al
st Gl dun )Y Al b Jig (3) IS 8 puasal) L)
Mgy e Jaladall 8 Al gall a8l llg 5aecY) Gl 1

©
.
.
.

___Ii__
E
C

@ﬁﬁﬁ‘

®
il
-

©
.
"
.

. . . 28l 5lls eV e JS 0 SN -2

457 w 420 dsda



(12185 05) :Aasdl) Dlesal

asiall 5 Jsaall 8 sUarall L gy ) A3 ClElaY L ddyee (ABC ) i)l dxki

A (4) IS (B pase 2 LS (D) ghiall Login 20 (2) 5 (1) kel
- Ym) X@m) blad)

212,40 | 112,70
137,00 | 275,00
100,00 | 100,00

Q= >

1othall
(ABC ) 4akaidll dalis caual -1
(4)Jsid 0) Ahl Aed i) 5Gac 5 Gap AaY) Gisend) a2
5575.50 m? : & (1) Gakadl) dalise off aale 13-3
.AD glall Jsh cal =i
D il i) sl —

Js¥) & 9uda gall )

-

IR R T

457 (m 421 dada



AL g gal
(7 ¢ 7 daiall L) 7 ¢e 4 dabal) () ciladea 04 Lo BN gauagall s ging

(Bai 07): Ag¥) Adlusal
:(Ol)ds.&l\ o Jiaall Al J<agl) Ay ap

F,=100KN

L 3.00 m =i4 3.00 m

(01)J=a
tplhaall

Sl I dapda 23 -1
dap dise B 5 Caclime diwe A s il 3 JladY) 2535 Canal =2
Aginds 3083 aa (38a0) Jie) Abiail) daplal) Jleainly Glacail) pes 8 L3N 25eal) 0d Caal =3

A gl Can Jaaal) b il (504

el 8 (KN)2g2l) Aaplal)

Al G sl e d) Geline (b cine e S il Sl land calS 135
S (5) ) 5 St SV Capalll o Lo il (g3l il (01) Jsaall (o i =

6 =1400daN/cm? : s 4 zsend) Ll slgaYls  Ns=198 KN

(01) dj—\a
(s e o) cind Ly | (em?) alud
50x50x6 5.69
50x50x7 6.56
50x50x8 7.41
50x50x9 8.24
7 o 4 inip

457 (m 422 dada



(B85 05): 4 Dl
q =20 KN/m, F=15 KN:c¥seall il cuas (02) IS 8 Aliadd) Aol 8Ll o<l

=20KN/m
_ 1 JF=15KN
A 2 Yy V.V Y \ AR 4
-
5 1.00 m e 0.50m
» e >
(02) <
1 gllaal)
A i) 3 e8] 2505 ad Cawal —1
sabll Jsh e My(X) sl e 5 T(X) ol sgal) i aleas () -2
32l Jola e Mi(x) 5 T(X) (sinie Jia—3
elady aje s adaldl i) alll il —4
(02)d 52> (ad) clﬂ all (gl aal T
h(mm) [ Ix(em®) [ Wx(em?®) IPE200 cise o Bl 38)) glade S 1) =5
200 1943 | 1943 6 =1440daN/cm? ;5 (02)Jsall Llo 4miliad ma

¢ ds8a o 5080 ) Aa glaa Ja—

(ks 04): A2 Ul

& Al A \@EEal dbpee leusy) (03)JSE) b dlied) g3aY) dely ABCD ()l daks

:(03) Jsasdl
(03)Jsasdl
AY C
B Lalal) X (m) Y (m)
A 100.00 100.00
B 120.00 140.00
A C 179.00 145.00
D X, D | 161.00 | 72.00
(03)Jsa
T o S inie

457 (w 423 dada



: gllaal)
adlel) calilaay) A8 ey ()Y Aadad Aalie sl —1
. AB osaDU Gy Shay) Crend) ual -2
. Lapg 48y dilid) caal -3
. CD dxkdll caatia E ddaall o<l —4

 Lap sy dla)) o) —

(Lalas 04) 4l Alusal
ashyal) dadsl o cpal) (Johall jedaal) Slag) 5100 m adsk Gayla e e3a Agh Bale) (ajal
(tana =0.03) 3 % : 2 3% Culi dae 53 g pdall Jad Cua (7/7) daiall 4
: gllaal)
(7)7 Aaiall) Za ) 4adg) e asupall skl jedaall cilily Jsan e e aadl —1
Pr consll jelaall dpmiag 23t ) Cililal) Caal =2

Ay bl ae (7/7 Aadaall) Gdyal) il alad — :Aaadks

7T o 6 imiv

457 e 424 daiu



} Geobll e 5al Akl elad

1/100

T—V 1/1000

+578,00
l P1 P2  P3 P4
@ 3 3 3
MLJ\ 4..1)'.'\5\ L_Lj.uau.a — < o o
e = o 3 S e
0 0 ‘el 0
8 . .

Lo

il il 20.00 30.00
iaSlid) clibud)l | S
gasiall Jsae
AU £ g gall i)
T o T inde

457 (s 425 dada



2016 :3y93 LIS Olwsal £ gk drdgad Dol

3305w 04 3.l 2Ly @B hal (Esde dedir) L P oS B3 L
At (Y £ sagall) LlaY) yualic
P 9 a il ra
£ 5aa| Bl ¢
05.00y : o ALl
IJ\&'B‘Y\ 393, ;.)L..a-—l
0.25 D> F,=0=H, =0KN.
0 02 S F,=0=V,+V,-10.10+20=0=V, +V, =80KN.....(1)
75| 0.25 > M, =0=-10V,-20.5+10.10.5=0=V, =40KN
0.25 > My=0=10V,+20.5-10.10.5=0=V, =40KN
V,+V,=40+40=80KN.....(1)
daze )
LY
Dbl A b e sl
F
VA=VB=22 Y =80/2=40kN
q 1 M T <Y¥sies dLS—-2
AR A8 AR / 115 Mt 0<x<5.  1-1aaad
t—X,l Y F, =0=-T -10x +40=0=T (x)=—10x +40
0.50 40 T(0)=+40KN T(5)=—10KN  T(x)=0=>x=4m
M/ =0=>-M, (x)-105"+40x =0
1.00 2
’ 0. 50 M, (x)=-5x>+40x
. M (0)=0 M, (49)=80KN.m M, (5=75KN.m
| M)
A*uxuup S<x <10, 220
40KN sm__ POV T S e —0= T —10x +40420=0=T (x) =—10x +60
0.50 X T(5)=+10KN T(10)=—40KN  T(x)=0=>x =6m
1.00 2
M /0:O:>—Mf(x)—10x7+40x +20(x —5)=0
0.50 M, (x)==5x2+60x —100
M, (5)=T5kN.m M, (6)=80kN.m M (10)=0

457 (s 426 daia

10 oo 1 die




2016 :3y93 LI Olowsal £ gogh drdgadl ity

3305 L 04 3l Py S Al (A edkin) L g cEske e

M; 3T olal2 P"’)_3

| ZJ;}“ JL
‘hr T 77" M, (©0)=0
M ,(5)="T5KN.m

40,00 Mf (4) =80KN .m
0.75 ﬁﬁjgﬁkm i ra J=
1.50 i \I M, (5)=T5kN m
075 | L o
: , , M, (6)=80kN .m
MF olasd) Ll o36—4

Mf 75,00 MfmaXZS OKN.m
&0,00 -60,00 wu‘ wﬁ‘:\ v\gv\;_s

0-25 qu max Wnlax 80 100 100 3
o . <o>= ”1): > . . 5()0 m

0.25 IPE300 b ity sy W =557em’ sl (e s

0.25 | 0.25

kY

(B AR by e ) Al Al S
S5 07.00y - BLL
0.50 271-3=2.6-3=9 b=9  n=6: s sst sl of o ot
LS s alladl i

0.50

JL’&S{\ 393, -2

0.25 D> F, =0=H, =10KN .
> F,=0=V,+V,=50KN..... (1)
o075 | 925 S M, =0=>-6V,+6.10+4.10+2.20+103=0=V, =28,33KN
> M,=0=6/,-6.10-2.10-4.20+3.10=0=V, =21,67KN

aaaz (1y 8V, +V, =28,33+21,67=50KN

\NBF ! R AEANUIEPV? INWEEK ]
Ngp <+ 10 L
tan(a) = % =0,5=> a =26,56°.

28,33 sin(ar) = 0,4472; cos(ar) = 0,8944

Y F, =0=>N, sina—-10+2833=0= N, =—41KN (C)

0.50 D Fy=0=-N.cosa—10-N,, =0=N , =26,66KN (T')

0.25

0.50

10 0 2 inie

457 (s 427 dada




2016 :3y93 LI Olowsal £ gogh drdgadl Aty

3305 L 04 3l 2Ly B Al (Ede dudir) L P g:Sl 83k ylLas|

| ) RXvH
\Nor ) .
tan(ﬁ)=§=1:ﬁ=45 .= sin(f) =cos(f)=0,707
0.50 NCD‘_%_' Nos SF, =0=0,707N ,, ~10=0=> N, =14,14KN (T')
0.50 10 Y Fy=0=N =Ny =N psin(f)=0=N . =16,66KN (T)
Ncr C:addalt
0.50 ] 2 =0= N =0
5.00 | 0.50 |Nga . S F, =05 Ny, —Ng, =0= Ny, =16.66KN (T')
Ncp
A 8adal
Nag Nra tan(ﬁ):%:1:>ﬁ:45°.:>sin(ﬂ):cos(ﬁ):0,707
0.50 Y F =0=>N, +N . sin(f)=0=>N . =-23,58KN (C)
21,67 Nca Y F, =0=0,707N . +N ,, +21,67=0
0.50 = 0,707N ,, +N ,, =—21,67KN =N ,, =—5KN (C)
10 DRV
0.50 0 Y F, =0=10+N .cos(a)=0=N . =—1L18KN (C)
\I:IEF
5 2l (KN)Lgd a3 in bl
AE 5 Ll
AF 23,58 P
AC 16,67 =
0.50 FE 11,19 o
CF 0 Ry,
DC 16,67 =
FD 14,14
FB 41,00 Dlaasl
DB 26,67 =
:N gda.c‘:l\ @ ole—4
0.75 N o= _
0.50 B <o=N<0.5= N<1600.2,8=4544daN = N max =45, 44KN
0.25 N =41kN @ o 4 5ST o Baadl Jsaal)l DA (e 1zl
717 N__ =4544kN : & 4z samall 2¢all 4

10 ;0 3 die

457 (m 428 dada



2016 :3y93 LI Olwsal £ gogh drdgad ity

3305 L 04 3l 2Ly B Al (Ede dudir) L P g:Sl 83k ylLas|

2.00

1.00

33

0.125x4
0.125x4
0.25

0.125x3
0.125x3

0.50

0.50

03.00) a3 UL
a8l 0 5 saeeY) aian - ]
aacy) Caia —
CA-1, A3, C-1,C-3 Ayl sl *
.A-2,B-1,B-3, C-2: dgalsll saecl *
B-2: il saech *
28l )l gl —
A,B,C:dpd) Ml *
1,2,3 .4.-\*).\1.335\})*
DJ.AC‘Y\ E) Jﬁ\}‘)n PEL -2
s eyl -
Gl ) Llas g Y seall Jlsiad o
38 550 e <l ) asend o gl JSaed) IS dala jeaie 5 o
. JS\)JM -
saae Y1 ) Lol g Y gaall JLiad o
3aec V) e <l i) anend o gl JSued) IS5 Jals i 51 o
Ty (ad (8 da il SLlaY) area Ji ; Adaa3l

10",&43.’;6.‘9

457 (m 429 dada




2016 :3y93 LI Olwsal £ gk dordgad) Bl

3305w 04 3.l Uy B Al (A ledin) Lrgd g Bsbe L

(05.00) :dx 3t BLL
ABC dal it Cla—-1

1.50 | 1.00 S=%2Xn(yn_l—yn+l)=%[XA(YC—YB)+XB(YA—YC)+XC(YB—YA)]

0.50 S == 9600,05”’12
0.50 4 Ax Ay o | Tan(g) | g(gr) | G(gr) Y e
1.25 AB [ 16230 -7540 | 11 | 2,15 | 7231 | Gap=200-g =127,69
0.50 AC | 12,70 | -112,40 | 11 | 0,11 | 7,16 | Gac=200+g=207,16
o 4xsl ) Aad
0.25 a=G,.—G,,=207,16-127,69="79,47gr
ADiabas)l Job ol—i-3
0.25 Ly =yAX,c +AY 2,0 =113,11m
0.75 S = %LAD.LAC.sina = 5575.50m>
2.5
L, =—=2__=103,94
0.50 AL osina 03,94m
D kil olilas] olee—o—3
150 | 0.50 | o =Cus=127.69¢

0.50 | AX.p =L,,sin(G,,)=103,94.5in(127,69) =94,26m =X , =X , +94.26 = 206,96m

5/5 | 0.50 | AV.o=Lipc05G,,)=103.94.05(127,69) =—43,79m =Y , =¥, ~43.79.=168,61m
== D(206,961;168,61m)

10 ;0 S dmie

457 (m 430 dada




2016 :3y93 LyISII Olowsal ¢ g5k dxrdgod) LilrY!

3305w 04 3l 2Ly @B hal (hode dein) L P oS B3 s

-

Aadlad) . .
= L) £ g gall) AiaY) pualic
£ 3aaa | aa (L) €52 54l1) »a
(Bl 07)_: Ja¥) Dlawal)
e F1=100KN N 3
0.50 | 0.50 Pl JSoell Al o ]
2n-3 = b Ualaadll Bulay
I 23=ll 2ae p=4 : WAl
=] 1 U\-"‘Ad\ Qe b =5 3
o Adag
h A 2n-3=2x4-3=5=b
fa t 3.00 7 _T Ll g8 2o (Allal) o) 4da g
VAI‘ ik VBT Cpdisal) aie Jlad) 23y Qls 2D
O sl ¥l ety
0.50 Y Fy = 0= H, = 0KN
ZFY:0:>VA+VB_F1_FZZO:VA+VB:F1+FZ
=V, + Vg =160..... (D
1501050ty p =02 —Vy x6+F x3+F,x9=0
- VB — 100X36+60><9 = 140KN
0.50 V, = 20KN 335 (1) b sl
D) Je A8 play Al JSel) lusal 8 S 2 geall o Gl -3
oAl Glea D A 3asall Ay
= =12a=45° p
050 |tana=3=1=a= i N
Y F, =0 = Nypsina +V, =0 /’“”
—_Ya _ 20 _ _ ad 5 o '
0.50 | = Nap = sina 0707 28.28 KN (LM‘) &3 A: : '& > ——I—\f+X
Hy
ZFX=O$NAB+NADCOS(X+HA=O |
= Npp = 28.28 X 0.707 = 20KN () Val
0.50 e
: B sagal) Al ja
Y
ZFY:0:>NBDSina+VB:O N ‘,‘
=08 140 _ Ll &
0.50 | = Npp = =5-5-=—198KN ( ) |
3.50 Y Fx = 0 = Ngc — Ngy — Ngpcosa = 0 Nsa O#\!  Nac X
= NBC = NBA + NBDCOS(X _______ B~ 7 >
0.50 | 5 Ngc =20+ (=198 % 0.707) = —120KN (Llaail)
Vs

10 ;0 6 ixie

457 (m 431 dada




2016 :3y93 LI Olsal £ giogh dordgadl drlr )

3305 04 3ull ol o claddl (ke dadin) LrgpSHl iBsb L
PP
- LY palic
goana | Bhaa
B Al Gl 0 C 3a3al) 4y
0.50 | tanf == =10.5 .
= B = 26.565° ;
ZFX =0=> _NCB - NCDCOSB =0 i
Nep
0.50 _ ~Nep _ 120 _ . F2
= Nep = cosp ~ 0.894 134.16 KN (M) Nes b C ............. »X
P des Al Gpew 4
ixs (KN) 21 ol
lecail 28.28 1(AD)
2 134.16 2(DC)
Llecail 120.00 3(BC)
i . AB
0.50 | 0.50 - 2000 4(AB)
Ll 197.99 5(BD)
HERT RN | ng\)'l\ sl abiﬁu‘ -5
. QAJM‘ L‘)‘J BA.\L.U“ '..
N — N 198x102
0.50 Omax =2 ST>S22=——=5>7.07cm?
1.00 | 0.50 S=7.4lcm* il A L(50x50%8) (sl cuinall 3aL Jsanll (1
7/7
(Bali5 05) : Acll Al
/" : " Y ANA N | ‘; Jlady) 29y bl -1
L’ ! T YFx=0=>H,=0
0.25 Q2R ! : f—wm\ SF =02 V,—Qx1—F=0
T >V, =0X14+F=20x1+15
Ha A_;(’lv\ wr:v!rl E 4=Q =V, = 35KN
0.75 1t 00 m |9.50m, 2
0.25 M&’ — : | ZMF/A=0 ﬁ—MA+Q1?+FX1.50=O
. I I > My = QL+ Fx 150 =10+ 15 x 1.50

457 (s 432 dada

10 o 7 it




2016 :3y93 LyPSI Olwaal £ gogh dordgadl Aty
3305 L 04 3l Py B hal (Ede dudir) L P g:S 83k ylLas|

Ll
: DY) ale
goana | Bhae
teliad¥) aiey adalall agall c¥oles Ay -2
(1) i
0<x<100m I
YE=0=>TXx)=-Qxx+V, ( Q=20KN !
_ T(0) = 35 KN % A{m’l—p y
05 = T(x) = —20x + 35{T(1) e kN ‘. EIT\
2 X !
ZM(,_,):0:>M(x):—Qx7+35x—MA M&’ [l
M(0) = —32.5KN.m Va
0.5 = —10x2 _
= M(x) 10x“ + 35x 32.5{ M(1) = —7.5 KN.m
([1-11) i)
2.00 1<x<150m , I
YF,=0=>TkXx)=-Q0x1+V, P ;
0.5 = T(x) = —20 4 35 = 15 KN (<ub) Ha A0 440044 ) :\M
ZM(II—”) = 0:>M(x) = —Q(X—0.5)+VAX—MA J"“ X :lT
05 = M(x) = —20x + 10 + 35x — 32.5 M, 1l
. B B M(1) =—-75KN.m v
= M(x) = 15x 22'5{1\4(1.50) _OKN.m A
] Q—20KN/m lF =15KN
-~
Aglvwrr1 rvl
57 1.00 m L, 0.50m _,
1* 1 >
T(KN)
35
15 15
0.5 Jid
o >
1.00 =
0.50 \
o Xm)
o »
M(KN.m) |
0.50 | 0.50 M, max = 32.5kN.m; Tmax = 35KN :: x| aje 5 aaldll agall gpaill il -4

10 o 8 iriw

457 (m 433 dada




2016 :3y93 LI Olwsal £ gk dordgad) Bl

3305 L 04 5.l 2Ly @B hal (Al Ledar) Lrgl gl B3l e

Aokl
‘ Y jualic
g 3
2 328)))) adaie daslia (pe (38l -5
0.50 Omax < O 10 slall oyl (3aat Cany
4
0.75 | 0.25 = —max _ 32590 _ 1679 67daN/cm? > & = 1440 daN /cm?

5/5

1.00

1.50

0.50

1.00

4/4

0.50

0.50

0.25
0.25
0.25
0.50
0.25
0.50

0.25

0.25
0.50

14
max Wy 194.3

sl Y sl alaa (3

(Llis 04) A8 Al
;A lEaaY) Ay ABCD (i )V) dakad dalise o —1
SaBcp = %Z[Xn (Yn-1 — Yn41)]
= Sapcp = 5 [Xa(Yp = Yp) + Xp(Ya = Yo) + Xc(¥p — Yp) + Xp (Y — Yp)]
= Sapcp = %[100(72 — 140) + 120(100 — 145) + 179(140 — 72) +

161(145 — 100)]
= Sapcp = 3608.50 m?

ZGAB @\J;Y\ Cradd ub.u; -2
il 39585 Jualsdll (3958 b

AXABZXB—XA=120—100=20m>O

GAB=g‘L'\Aj d}\i“ e«)j\ﬂ,éﬁ&" AB b\A:\Y\
=% =0.5= g =29.517gr Bl g claa
— GAB = 29517g7‘

AXxaB

Ayap

Tang =

LAB = \/AXABZ + AyABZ = V202 + 4‘02 =44.72m :LAB @Sﬂ‘}“ 4alieall L_ILMA -3

. Lag 4aY) dslieal) Glua —4
! E ddasl) bl cles -
_Xc+Xx,;  179+161

Xp = =170.00m
2
. =< ; Yo _ 145; 72 _ 108.50m

L, =(x; =X, )2+ (y, —y,)* =70’ + 8.5 =70.51m

10 ;0 9 dmie

457 e 434 daiu




2016 :3y93 LI Olwsal £ giogh drdgad Aty

3305 L 04 3. Pl S8 daid) (A dodan) Lrj,.ﬁ:l\ 83L ylam

Pdlal)
. LY ale
goanse | Bhaa
(Bl 04) :dawala) Dlaal
t skl edaall culily Jsan Ska ol —1
35l i
0.25x2 +578.00 P e o :
; P11 Epz i P32 Pqi
F 2 =) =
Gl (A e = 3 = e
n & @ @
= [i= =i o=
0.5x3 T = E = Z
- 173 3 i 173
3.25
Lgsall clblead 20.00 30.00 50.00
0.25
IR TP RCRE DO | S g g E
0.25x3 2 e e =
A
L_ ki X
0.25 Bt o 100 mide o
P4, Pl oaJdahd gl
Pr cansll Jedaall Ay sans A 38Y1 liluall Glua =2
0.75 0.25x3 _ LXAHp, _ 30%(584—580.60) _ 1oz _ 20.82m
1™ AHp1+AHp2 ~ (584-580.60)+(581.50—580) 4.9 '
4{4 L, =30-20.82=9.18m
20
20

10 o 10 i

457 (m 435 dada




