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2 sin® ¢
sdilaal) Agaall e daslll 4dalall (gell
N _ —Psing,
¢ i 2
sin‘ ¢
N, =—N,
¢ | 478 15 25 35 45 55 60
NyoL) 0 -35.63 | -39.39 | -42.05 | -45.15 | -49.16 | -51.64
Ny 0 -10.76 | -11.53 | -11.75 | -11.83 | -11.88 | -11.89
N,p) | =120.01 | -12.44 | -4.66 -2.55 | -1.67 | -1.24 -1.11
Nyroy | ~120-01 | -58.82° | -55.59 | -56.33 | -58.65 | -62.28 | —64.64
Nyou) | =77.73 | -39.72 | -31.29 | -21.84 | -10.00 4.43 12.64
Nywy | -23.83 | -11.64 | -8.18 | -4.36 | -0.17 3.98 5.89
Nyey | 120.01 | 12.44 4.67 2.53 1.67 1.24 1.11
Nofrowy) | 18.44 | -38.91 | -34.81 | -23.67 | -8.51 9.65 19.64
NooLwp) | 4228 | —27.28 | -26.61 | -19.31 | -8.34 5.67 13.75
Al Hhasl e Jouanll (L e Lad) Algeall o o) Lidadd) Ugeal) pe Linall Alganl) pan

saliny) ddad vie dualaeY) cilalgay)
~ N, “S12000S

=-0.6MPa<7.5MPa (C)

Toma T AT T T 1000% 200
3
o = Nemax . 389DA0 _ 4 194yps < 75MPa ()
A 1000x 200
N 42.27x10°
A, = —ome - ZECETIS - 320.23mm?
o 132

aSladl oY ok e 598/ M (grual milusty amjes sk mibos Suds A 2 (pag
.500mm? 5Ly 20cm
1.2

———bd
1000

ASmin =

240



L});An th _2
¢ =30 L =12m; P =64.64xsin60=56kN; g = 6.5kN/m?;h, =6m;S, =3m

siud) cNgeall Jal (1e

—g{r-s?)
* 2Ssing
cos’ ¢

=03
s sing

:ulaal) e¥gantl Jal e

P =V =N, Sing =64.63sin60=55.97kN
~ —-PL
°  S.cos¢
N, =0
telall Algen Jal o @
cot .
Ns:y——fh( s*)sing—3h, (L2 - s?)]
h2
N, =/5| = Cos¢
sing
S 3 5 7 9 12
Ns(oL) -292.5 -154.7 -88.2143 -45.5 0
Ng(p) -448 -268.8 -192 -149.333 -112
Nsw) -702.27 -311.542 -134.179 -43.35 0
N -1442.77 ~735.042 -414.393 -238.183 -112
No(o) 29.25 48.75 68.25 87.75 117
Noee) 0 0 0 0 0
N ) 233.82 303.1 303.1 233.82 0
N, 263.07 351.85 371.35 321.57 117
tiaadac Yl clalgay)
3
Gy = Noma _14428X10° _ 2 51yps _75MmPa (C)
A 1000x 200
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N 263.07x10°

Ay = —omax ~1993mm?

132

O

10412/ m ek US 3 20612 = 2260mm* skl il moled s aadies

H(3) (st Jla

10m 10m .

ED e alie ¢ JSEIL Gl 1A Lual
z — e deng o des ) dajene 44l
\] . Jas csle Agan ) payre Ly il g 2o
Bl Jsiie Jang Cise
deng Cue das ] dajes dilghu)

g -2acp 1 .

| Sl b Adala) gl ) -

P

IS,

8m ekl Cilslgay) Cualy D

Al Lo gl 53l WisS (g

B2 5 B1 daall (il b sl aa) -

&5 =0.55f, =132MPa Msill 3 zsaall 2lgaY)

G. =0.3f/ =6MPa (5l 3 zsawall Jgay!
220cm byl dSlaw 1.5 kN/m LSyl ¢ 2kN/m dall dgaal)
(Bshaa g g yiall £ 3a (e IS 8 2M aliig Al 5 100 al3)
:Jall

rAand (yen dog S Ad-doglal) Ayl —1

a®=10°+(a—4f =a=14.5m
SiNg,. _10_10
a 145

g =6.5kN /m’

i) Jlal) e dall) Lalall gl e

= o = 43.6°
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N -ga

?  [1+cos¢]

_1
1+ cosg]
dal)l Jlal) e dall) Ll gl @

N, = —ag{cos¢ - [

-ga
N =<
buriarg

N, =—%c032¢

) 0 10 20 30 40 43.6
Nyou) | —47.125 | -47.4857 | -48.5902 | -50.5084 | -53.3679 | -54.6639
Ny | -14.5 -14.5 -14.5 -14.5 -14.5 -14.5

Nyrowm | —61.625 | -61.9857 | -63.0902 | —65.0084 | -67.8679 | -69.1639
Nyoy) | 47125 | -45.3324 | -39.9759 | -31.1145 | -18.8318 | -13.5893
Ny | 145 | -13.6255 | -11.1076 -7.25 -2.5179 | -0.70832

Nogrogy | 01625 | -58.958 | -51.0835 | -38.3645 | -21.3497 | -14.2976

By Al el Y gl sl
H, = N COS@,, = 69.16c0543.6 = 50.04kN
tgsbdy lall jsne g dils T 38 ) Teals ala B 005K dainm 558 i pag
F, = H,r, =50.04x10=500.4kN
salmay) ddags die dualac Yl cilalga)

Nyma_ 69:16>0Q0

Oy = -0.3458MPa <6MPa  (C)
A

1000x 200
3
o = Nomax . O163x10° __ ¢ 35001p5 ~gmpPa ()
A 1000x 200

aSladl oY ok e 5P8/M (grual milusty amjes sk mibus Suds A 25 (o
.500mm? Syl 20cm
1.2

=——hd
1000

ASmin

iy da g —A0ll) dyal -2
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h, = 4(cot45)+6=10m

L=+10? +10? =14.14m

S, =+/4% +4% =5.66m
¢ =45 L =14.14m; P = 69.16x5in43.6 = 47.69kN;
g =6.5kN/m?;h, =10m;S, =5.66m

il c¥senl) Jal e @
> g.(L2 ' 82)
: 2Ssing

cos’ ¢
sing

N,=09.S

:adaddl el Jaf o @
_ —-PL
°  S.cos¢
N, =0

el dgen Jaf o @

NS:y%%?hﬂf—sﬂgn¢—3m0}—szﬂ
N, = ;)S{ _h2 —S}cos¢
sing
S 5.66 8 10 12 14.14
Ny | -136.341 | -78.0975 | -45.9324 | -21.425 | -0.00013
Nspy | -168.491 | -119.208 | -95.366 | -79.4717 | -67.4441
Nsw) | -381.611 | -167.622 | -69.102 -17.222 0
Nrow)y | —686.443 | -364.927 | -210.4 | -118.119 | -67.4443
Nyo) | 26.01336 | 36.768 45.96 55.152 | 64.98744
Noe) 0 0 0 0 0
Now) | 339.5083 | 347.52 293 181.92 | 0.427028
Noow) | 365.5217 | 384.288 338.96 237.072 | 65.41447
By Al lall ) i) (gsdl)
H; = N, COS,,, =686.44c0545=485.4kN

244




V, =N, 0 SING,,, = 686.44sin45=485.4kN
ity lall jsma e dila Jaiin 58 ) leals lal) el 05 Jain 568 i A
F, = H,r, =686.44x 4 = 274576kN

sdaadac Yl cilalgaY)
3
Gy = Nsmac _ 686AI0"_ 5 payips comPa (C)
A 1000x 200
o = Nome _3843x10° o 10 (T)
/M A 1000% 200
A = ST S54 337104 29114mm?
G 132
dada JS 5 20414 =3080mm* alall slatVl iy ohll jialls milis iada padis
10414/ m

1A gL gl 28I A yial -3
N, =-P—-g(H —x)=-48539-6.5(10 - x)

X 0 2 4 6 8 10
Nx | -550.388 | -537.388 | -524.388 | -511.388 | -498.388 | -485.388
tiaadacY) cilalgaY)

N _ 550.4x10°

Oy = e = =-2.75MPa<6MPa (C)
A 1000x 200

() s g

Al Aol Akl Adal jealie 3 ApadaeY) chalgaYly 28I (gl aaf

1l agiall Cavalg Adylall leadl I Algiial) (ool ansl o5 ¢ IS

Jd5cm cbyial iSlew TKN/M? - L)l Agen 1.5 KN/m? cLusY) ¢ 2kN/m? 2l dlgaal)

a=5m
B = 90°
g =0.15x25+1.5=5.25kN /m’
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X=+10

10 m
tdnal) Jlaa¥) oo daclall 2s)a) gl —1
N, =—g.a.cos¢ = 26.25C0s¢

N,, =—29g.sing.x;x =10m = N, , = -105sin ¢

2

g(L 2
N, =—=| =——x? |cos
; (4 j y

a
¢:¢max :900:>Nx =0
2
¢=¢min :OO = NX :_g£l_j_x2}

a

2

X=0= N, :—Q(L—jcow
a\ 4

tdaad) Jlaa) e daalill sl gl -2
N, =-g.a.cos’ ¢ =—10cos’ ¢

N,, :—%q.sin 2¢.x;x=10m = N, , = -30.5in 2¢
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2a
2

Xx=0= N, :——(—Jcosw
a\ 4

izl Jleal e dalill 4dala) gl =3

N, =+P.asing
N,, =£P.cosg.x;x=10m = N, , =+10cos¢
2
NX:iE Ly sing
2al\ 4
P(L?
=P =90° => N =t—| ——x°
¢ ¢max X Za( 4 J
¢ ¢mln_OO:>NX:O
2
Xx=0= NX:w_Li L) sing
2al 4
foh WS dalgaall bl gy
N¢
1 0 15 30 45 60 75
Nyou) | —26.25 | -25.3556 | -22.7332 | -18.5616 | -13.125 -6.794
Ny | -10 | -9.33013 -7.5 -5 -2.5 -0.66987
N yw) 0 -1.2941 -2.5 -3.53553 | -4.33013 | -4.82963
Njrorry | —36.25 | -35.9798 | -32.7332 | -27.0971 | -19.9551 | -12.2935
p(DL-W) ol C ~ ] 3 -
N 3
O ymax = omae __36.25x10° 35 1oMpa < 6MPa (C)
A 1000x150
NX¢ - x=10m
@ 0 15 30 45 60 75 90
N, so0) 0 -25.88 | -50 | -70.71 | -86.60 | -96.59 | -100
Ny 0 -15 | -25.98 -30 | -25.98 -15 0
N, yw) -10 -9.66 | -8.66 | -7.071 -5 -2.58 0
N, (rotal) -10 | -50.54 | -84.64 | -107.8 | -117.6 | -114.2 | -100
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Nx¢(DL—W) 10 B B B B - B
O pmax = Nx;max = —11223:115?; = -0.784MPa <6MPa  (C)
Ny - ¢=90
X 2 4 10
Ny(ou) 0 0 0 0
Ny 60 57.6 50.4 38.4 21.6 0
Nyw) 10 9.6 8.4 6.4 3.6 0
Ny (rota) 70 67.2 58.8 44.8 232 0
NyoLw) | -10 -9.6 -8.4 -6.4 -3.6 0
Ny - ¢=0°
X 0 2 4 10
N,o0) -105 | -100.8 | -88.2 -67.2 -37.8 0
N, -60 -57.6 -50.4 -38.4 -21.6 0
N ) 0 0 0 0
Nyrowy | 165 | -158.4 | -138.6 | -105.6 | -59.4 0
Nx - Xx=0
1) 0 15 30 45 60 75 90
N, o) -105 | -101.42 | -90.93 | -74.25 | -52.5 | -27.18 0
o -60 -51.96 -30 0 30 51.96 60
N ) 0 2.58 5 7.071 8.66 9.66 10
Nyrowy | 165 | =150.79 | =115.93 | -67.18 | -13.84 | 34.44 70
O = NXA“W =— 1106050xxllc§0 =-11MPa<6MPa (C)
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bkl el (A (sl
H = N, cosg =1+5c0s90=0kN /m

V =N,sing =-5sin90=-5kN /m {
V =N,sing=+5sin90=+5kN/m T

-5 kN/m
Y 1 | ;Y | |
r 10m o 10m -
5 kN/m
1 ) L 3 1 1 |
10m 10m
0 kN/m
AN AN
20 m
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Absolute maximum moment (M)

Allowable-stress
Angular displacement

Antisymmetric loads

Approximate methods of analysis
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Axial forces (N)
AXis

Average
Applied force
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Assembly
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Bending moment
Bending moment diagram
Betti's law

Boundary conditions
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Base

Basic Method

Cable

Carry-over Factor (COF)
Cantilever

Cantilever beam
Column

Compatibility
Composite structures
Compressive force
Concrete

Curvature

Concentrated loads
Conjugate-beam method
Continuity conditions
Coordinate systems
Couple moment

Coplanar

Dead loads
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Degrees of freedom
Determinacy

Displacements

256

550 5

dnll il dayl
4] Jag
cildlany) Jea
pe dagdie

QQM | L;-’L‘:'

Fue Jlaa

O\}M—\
3\4); Q\;‘)J

U

o



Distributed loads
Distribution factor (DF)
Double integration
Dynamic analysis
Diagonal

Design
Determinant structures

Elastic curve
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External stability
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Flexural rigidity
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Force
Frames
Fixed-support

Free-body diagrams

Girder

Global coordinates

Hinge

Hydrostatic pressure

Inflection points
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Internal stresses
Internal stability
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Kinematic method

Kinematic indeterminacy

Lateral loads

Line

Laminated beams
Linear displacement
Linear elastic material
Live loads

Loads

Magnitude

Matrices

Maxwell’s theorem of reciprocal

displacements
Member
Moment-area theorem
Moments

Method of least work

Moving loads

Nodal coordinates
Node

Nonprismatic members

Parabolic shape
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Plastic Analysis

Plastic hinge

Planar stresses

Portals

Principle of virtual work
Purlins

Primary stress

Principle of Superposition

Shell

Sawtooth truss

Scalars

Scissors truss

Secondary stress

Sections

Series of concentrated loads
Shear and moment diagrams
Shear and moment functions
Shear force (V)

Shells

Sidesway

Simple trusses

Simply supported beams
Slabs
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Slope-deflection equations Oheally JEy) Y alea

Space trusses de)p s il
Span BiEW
Stability g
Statically determinate structures <l 5y j20 i
Statically indeterminate structures Lol 5y 00 e i
Stiffness factors Dl D llas
Strain energy ey 48l
Stresses lalgay!
Stiffness matrix Dbl ddgina
Superposition S|
Symmetric structures 5ylaline culiia
Sidesway motion s A<a
Support Al
T
Temperature (T ) Bl dayd
Tensile force (T) 33L5 848
Thin-plate structures 4ad) il @y clae
Three-hinged arches ol D5l g8
Tie rods daly oluad
Tied arches aaly (pulgdl
Torsional displacement A cla gl
Total stiffness factor (KT) S ABlall Jales
Transformation matrices Jiga ddshias
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Tributary loads audaliie) Jlaal

Trusses AKes oling
Two-way slab (system) ol 4l Dl
U
Uniform loads Al dege Jlaal
Unit load daaag 5ed
Unit matrix Joaalg ddghine
Vv
Vertical components Adgls yalic
Virtual work 2l Jac
Vertical loads adgils Jlaal
w
Webs Slall g da
Wind loads b Jleal
Work Jac
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