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s S A ulal IS




Prepared by: Eng.M.Hanif.Hamdard

C;MAO

(Vb)(LD-(W)(2L)(2L/2)-(Ve)(2L)=
Vb=(2WL2+ WL2)(1/L)
Vb=3WL?/10=300t.

(L+L)/2

ASFy=0

. Vb+Va-Ve-W*2L=0.
' 50t Va=Vc+W*2L-Vb
Va=50+200-300
Va=-50t
238 il 50V ) sk el sise by g

S Gie s B adagi )
(smp-0

(Ve)L)HW)L)(L/2)-(W)L)(L/2)+H(Va)(L)=0
Va=(1/L)((WL?/2)-(WL%2)-(WL2/2))
Va=(WL2/2-2WL%2)(1/L)
Section(III-1II) Va=(-WL/2)=-10*10/2=-100/2=-50t.
10m=X3=0 oS Cga s a Slee e | (358 Va derdl (uSie 4dle
Bsd Ol i alaS (san bsaane i Vb )3 1) desd)
A Gl e aS Jaall (sSe 4dle s Gliudaa j)
S
0 Jsh 4 )) (e o585 (L) e ge laslas

LA G s
éMO3ZO

L(Va)(X3)-(W)(X3)(X3/2)-M3 =0
M3=- (Va)(X3)-(W)(X3)?/2
AL a1 X3=0
A 4k ;3 M3=0
X3=10m
M3=- (50)(10)-(10)(10)2/2=-500-500=-1000t*m
A ) sa 3X3= 0 + B 4k
A 4k s Q3=-Va=-50t  >Fy=0 X3=5m, M3=-375t*m
X3=10m - Q3-(W)(X3)-Va=0 AB/2 4kii )
akasi ;3()3=-50-100=-150t B Q3=-Va-(W)(X3)

W#*X3 M3

T

23
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i Section(II-1I)
Ve 10m=X2=0

@M0220

(Ve)(X2)+HW)(X2)(X2/2)+M2 =0
— (Vo)(X2)-(W)(X2)2/2
ASL ) sea 3X2= 0
C 4k o M2=0
X2=10m
M2= -(50)(10)-(10)(10)%/2=-500-500=-1000t*m

=+ B 4\L§A JJ
t>Fy=0 X2=5m, M2=-375t*m
Q2-(W)(X2)-Vc=0 CB/2 4k
Q2=VcH(W)(X2)

A pEX0=(0 455 ) gea yo
C by Q2=50t
2 e8X0=10m 4SS ) gy
B 4k Q2=150t
5 ot LaSs Sonen L3S 53 a (sleal SUn LAl 2
e..&d;m d:\&ﬁﬂ \J dui-.u)\.‘\lm&n clas.u. JJLS e\)SLp

W=10t/m

|

.mﬂ“" \ ""
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el Juad

(Sl (ama prhaie (glgs 5

Lt sl o S Jans 55 Ll (ola alia 4S i) (5 abia a5 S ) S jle (s 8
muﬁwuaﬁ@dﬁub\.@“)ﬁwduaﬁy}méjaw&a}g

(2-2 %)
Ul gy 0 Sra slgilaiala ¢ (1-1J58)aiila(Ledy) LS e laialin 53 L 53

e 03 g s 3or JWBI b 7 )25 28k ) e 4y Cud s e 4SLeE

(a) (€)
Figure 2.2.1 [a) Plane frame members held together by a single pin. (b} A riveted or bolted
connection. (c] The idealized pin joint.

ol s saly i Jad JSE 0 diaae S | (e )3 Sa aS palic

Purlins
Panel Length Peak_ /7
1/4 Point

Overall Splige— L

Dapth 2 __Panel Paints (Typical)
. s% wei;/ i \M Chord
s ~ T ] I~

L "

+ = ~
“_Bottom |‘—1,r3 N . “_ Panel - It
Chord Point Splice Paint Bearing

.

Span {Clear Span)
Overhang Langth (Out te Out Span)

| Panel Length N

Chase (Duct)

Panel
| Opening ~ Point -~ Top Chord
— T3

Overall 4
Depth Web
Panel Point/

"~-Bottom Chord

Bearing |

Overhang

Span (Clear Span)
Length (Out to Out Span}

25
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(Type of Trusses ) L= i g 53

Allaadle 43 b o e g i g 58 AT AS 3 Hly alida aldl 5 g 93l L 5
28 L plaalu g Sldale jalie feliac ja ) aliw () 4S5 o0 5 (Sladala
(o2 sala LA 3 JG) g i alidg pludl 5 & i)

(@) THROUGH Howr TRUSS (b) THRoUSH PRATT TRUSS

/ I\ | /
Z ' =K | =
(c) THROUGH WARREN TRUSS () QUADRANGILAR THROUGH WARREN TRYSS

/AR ARNX

ZA NN Z
(&) ThroueH WHILPLE TRUSS (F) CAMEL BAck TRUSS

\
/) - N

) THROUGH BALTIMORE TRUSS

AKX

ZA

(7] ThrouH PETIT TRUSS
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MNAME

CONF IGURATION

M ME

CONF IGURATION

KING FOST

POLYNEST AN
or GAMBREL

QUEEN POST

POLYNESI AN
or GAMBREL

I MNE

SIMPLE ATTIC FRAME

FaM

QUEEN POST
ATTIC FRAME

Fl

HOWE ATTIC FRAME

DOUBLE W

VAULTED CEILING

TRIPLE W

VAULTED CEILING

®ING SCISSORE

VAULTED CEILING

QUEEN SCISSORS

VAULTED CEILING

HONE SCISEDRE

BOWSTRING
5 to B PANELS

JDUZLE HOWE
SCISSORS

HOWE GIRDES

TRIPLE HCKE
SCISS0RS

DOUBLE HOWE

GIRDER

WARAREM SCISSORS

TRIPLE HOWE
GIRDER

DOUBLE WARAEN
SCISSORS

INVERTED HOWE

MDOLFIED SCISS50RS

INVERTED
COUBLE HOWE

HODEIFIED SCISSORS

MOOIFIED SCISSORS

MOND PITCH HIP ENO|
45° CDRAMER SET |

MODIFIED SCISSORS

HMODIFIED SCISSORS

HIP TYPE “&°

POLYNESI AN
or GAMEREL

POLYNESIAN
or GAMBREL

HIP TYPE "T"
TRUNCATED SYSTEM

MONO=HALF
=HOWE COMP

MDNO-HALF SCISSDAS
HDWE TENSION

HIP TYPE 0"
{DUTCH HEP

MOMD-HALF
SCISSORE WARREN

J}j@n dLAxlm\Cht)yuﬁ_)d45%$&uqﬁ
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lgws i pmalie 53l 5 5 Cllae (lad (5la 4l 5k

2 ghidih -]

Y Fy=0.2,02 252 s a3 (Equations of Equilibrium ) b shabad alabas 53 48 )k ol 50
O 024823 Se dadad (5 sk i 54y W o S 4yl ol (bl () 4448 Y Fx=0
Cadio jS 5 S Cjle 43 by adlioad Juay yiaS W alie dlaad S35 )S 4y s s S

pil siza L o jS kel ) a2y Sl S W o S o0 4y G Jseae 310 L 5 4allas
e 8l 3 1) Jsene s sl g (358 ¥ alra sl 43 48

Gleleal)l (uSe auila salis (slew 53 5 Lelaall (e (52 gad il 53 aS AR il 45686
_J‘)S\:\A&"_IJ}AADJLUL;LAJJ\S

Cad sl 02l dessjw\sﬁ)é.kuﬂ
h=4m W o5 Jleea Jy YL S oadionndi sy
Y F3=10ton<F2=5ton <F1=5ton
Sae aﬁad\dd@dﬁ)d@);ﬁ
Caual G sllae il
N palic jn Jlbgla 5,0 (1
6 2 YL 24 5aS 45 ) g
Cal dm ad gl ) 5 23l

¢ Ve Veggu Janll (Se il gl 4an j\UQu\ejyeg_)éd#@u\;ALﬁ\ﬁ
+ etlal cdly 0 15 H,
IZME:O cpddie )l B jhia 4y (g gl @ adali 4y Hlai e ga g sena
(Va)(20)-(F1)(20-5)- (F2)(20-10)- (F3)(20-15)=0
Va=(1/20)((5*15)+(5*10)+(10*5))=8.75ton.
+

Fy=0
TV§+yVe-F1-F2-F3 =0 sk 3 e ealie 53 A e il 3 sl

Ve=Fi+F2+Fs-Va plaisn 10 S5 pflaion ol (o S o) s
Ve=20-8.75-11.25ton,  °o oo o o2 adls fiadlal sumie 2 Jl0) 248
—.SFx=0 Adle Bl cpe Sl sk s
Ha=0
Tangoo=bj/ab=4/5=0.8
Arc tang0.8=(38.66)°
Sin(38.66)°=0.625
Cos(38.66)°=0.781

+
1SFy=0

F(k-a)=0
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+
1>y Fy=0

0
8.75+0+(F(a-))(Sin(38.66)°=0 1/
(Fa-j))=-8.75/0.625=-14ton (Compression)

>+ Fx=0
Ha=0 A

0+ (Faw)+ (Faj) (Cos(38.66)°=0
(F@-b))=-(-14)(0.781)= 10.934ton (Tenssion)

+
TZFyZO

(14)(Sin)-5- F(-v) =0
F-6)=-(14)(0.625)+5=-3.75ton (Compression)

> Fx=0
(14)(Cos%)-0+ F-n) =0 Aton
F-n=-(14)(0.781)+0=-10.934ton (Compression)

+ 3.75ton
TZFYZO F(o-h)

-(3.75)+ (Fb-n)(Sin)=0

: »  Fo
Fo-m=(3.75)/(0.625) = 6ton (Tension)

—

PR
10.934ton

> Fx=0

-(10.934)+ (Fb-g))(Cos o )+(Fb-)=0
Fb-0= (10.934)-(6)(0.781) = 6.25ton (Tension)
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JQHAL(Q) x F(c-h)

+
t2Fy=0
Fen)=0 6.25 ton Fc-d)
— —_—

C
-+ > Fx=0

-6.25+ Fe-9y=0
F(c-0=6.25ton (Tension).

+
$5Fy=0 10.934ton

-5-(6)(Sino)-(Fh-d))(Sin)=0
Fh-0=(-5-(6)(0.62))(1/0.62)= -14.06ton (Compression ).

> Fx=0

10.934+(F b-4))(Cos % )+Fn-¢)-(6) (CoS0) =0
Fh-9=-10.934-(-14.06)(0.781)+(6)(0.781) = 4.733ton (Tension).

Joint (d)
+

12 Fy=0

14.06ton F(d-g)
-(14.06)(Sin%)+Fd-¢=0
F-¢= (14.06)(0.62) = 8.72ton (Tension).

6.25ton
=>4+ Fx=0

(14.06)(Cosoe)+Fd-¢)-(6.25)=0
F(d-ey= -(14.06)(0.781)+(6.25) = -4.73ton (Compression).
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+

$ XFy=0
-(10)-(8.72)~(F (z¢)) (Sin)=0
F (g-0= (-10-8.72)(1/0.62)=-30.19 ton (Compression).

P —
4.733ton

—>+>Fx=0

-(4733)+( F (g-e))( COS0°)+F (g-D =0
F (¢-f=4.733-(-30.19)(0.781) = 28.31 ton (Tension).

(€) oS L Joint(f) Ly (£) oS auil s ef 4lia 0 (5530 (59 (2 a3 Dy 3 Hhalasy
8 ki (e) oSl o ledS alaidalid ],

Joint (e)

30.19ton

+

T > Fy=0

X0
F en +11.25-(30.19) (Sin)=0 2
F (n=(30.19)(0.62)-11.25 = 7.46 ton (Tension). 11.25t0n

4.73ton
—
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Gl o o 4l a3 R0 (sla 5 a0 gad dnulaa |y e ealy (Sl truss : asd JUa
€ avilas

F1=50ton | F2=50ton

s da

piSae (s IR il o 8 5315 i ealie(]
eﬁw&g)d}bdwum\Ju&\&uw\w&G(z
Ha , Va Vb sl Jaall (e &dly 3 (3

2FX =0

HA=0

2FY =0

VA+VB-F1-F2=0

VA+VB =F1+F2

VA +VB =50+ 50 =100ton

VA +50 =100

VA = 50ton

>MA=0

—F1*4-F2*8+VB*12=0

F1*4+F2*8 50*4+50*8 600
> = = =0 = 50ton.

VB = 50ton

VB =

cpalaine dae i3 (5 sk Jl s o J 58S ()
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>MB=0
VA*12—-FA*§—-F2*4=0

* *
50*8+50*4 _ 6020=50t0n

VA=
12

#FUQJJL@_'JJJ‘\S\JLAD;TRUSSHUQ)JL&M\W&Q)A&\).}
5 3 sla o g alai snd lan o 8 )3 5 o3 gai laa add 4dy )k 4y TRUSS ) Lailaine
e lulad (A

a = (26.56)°
sin ¢ = 0.447
cos a = 0.894
2 Fx =0
F(@a-4)(Cosxo)+ F(a-1)=0
> FY =0
50+ F(a—-4)Sinw)=0
F(a—-4)=- .50

sin «

50

F(a—4)=- VR —111 .85ton (Compressio n)

F(a—1)=—(=111 .85)(0.894 ) = 100 .04 ton (Tension ).
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ol e a1 Jlea s KV

YFEX =0

F(4-3)+(111.85(COSa) =0
F(4—3)=—(111.85)(0.894)

F (4 —3) =-100.04ton.(Compression).

XFY =0

—50—(F(4—1))+(111.85)(SINg) =0 111:85tn
F(4—1)=-50+(111.85)(0.447)

F(4 —1) = 0.(Inactive).

eiSae ki 0516 8

lF(4-1)0
Fa-3)

/

100.04ton

2 FX =0

FA-2)+(F(1-3)Cos x))—(100.04)=0
2 FY =0

—0+(FA-=-3)(Sina)=0

F (1 -3)=0(Inactive ).

F (1 -2) =100 .04ton .(Tension ).
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YEX =0 100.04ton

—100.04 + F(2-b)=0
F(2-Db)=100.04ton.(Tension ).
2FY =0

F(2-3) = 0.(Inacteve ).

100.04ton

AT LLLLLTS

2 FX =0

—(F(b-=3))(Cos a¢)—100 .04 =0

F(b-3)=-100 .04 /0.894 = —111 .85ton .(Compressio n).
Chekingfor (b — 3)member

2 FY =0

50 + (F(b=3)(Sina)=0

F(b-3)=-50/0.447 = —111 .85ton .(Compressio n).
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:(Section Method) L s 4zdad 48y yha Jass o Lo 33 Jalad 2D

4@5m=20m

Va=8.75t |~

ot Ly )3 dadad 48y sl Jan 531 ) ab alie D3 1) 058 ) sAae (358 (s 0
AALE&ULJJSSAM,}AASH@M&JJLU@AMJAm_mcgg.m' Solas i Yl
Free Body x5 e ) se aal) g adaii S5 ) sailaly sl alie alad S0 caila )5 280
pdbeiie a5 3 5 )5k | Diagram

+

J3Mi=0

(8.75)(5)-( F @a))(H)=0
F @b= ((8.75)(5))(1/H)
F @a-6)= 43.75/4=10.93 ton.(Tension)

,ﬁjﬁemjaa%)dm}gﬁuﬂgjd\kadﬁ)d\)cﬁ‘\seﬁ\ﬁﬁ\
438 S Hli 0y )medale ol sane b aled il o | g alie s ) 084S aaal 53y S
Y Fy=0. =054
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:(Frames) &\S s>
Gy gy 4S paic by guinc Nia ) 4S g sdie 5 ) slelaiali 4 5 pindl b IS 2
Ls S s ol |y Lgilaialas () 4S8 e ST 005 Josle jSged 40 Cady S,

.2 S b (Frame)

40 Ll Jalation gai 4 T o )5 las (ame sl IS ) (gl de gene 4 1) Lgilatdlu o) S
s o o2l L La HalS 50 D84S 2 gy 28l A (5 5 sk le

A 4l ) g 5l e Sae ki 50 ) ) dad glaitl ¢ saa ge (ol g 35 L5 O3 5
ha ol glaiali 1 M sia ) sk ) sise 1) glaiabs ol 5V CD 5 BC 5 AB ssleiand
o2y edalia 3 Sp a1y 1813 (sl 5 ausses el ol T ) S (53 548 ) Ly g 02 e
D)) Cuwddn ) yodd

(Paint Load) » S s o 58 s w=4ton/m 2% 4 (Distribution Load) »_riia b
s Gl gllas 2 5la ) 8 F=10ton_late 42 (s &
Reactions .3 slglasll (Se @
Shear Forces .S sa (s abia alad )3 (G sla 50
Axial Forces .<\S g sla alie olad jo (5 ) 9na sl g
Bending Moment.<\S s (sb alie alad 5o gsliadl (sla e se
(358 a0 g8 A slgal SL
.(Joint Control) Ls 28 Jsis
.(Final Control) Ls ¢let Jsis
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G358 balai 3 (So 1 Reactions. S sleleall e (53 5 il )3 (o) (358 DS 5 0
Sep 3 Ak s il kel 4y 3 515 5 058531 3l |y S s ol g m Sse iia s E s A
edde )l 8 dallae i) e S0 Bk Sl e o)k

W=4ton/m

ﬁIVIE=O

(Va)(L)-(W)(L)(L/2)+(F)(hi)=0
Va= (1/L) ((WL?/2)-(F) (h1))
Va=17ton.

Va+Ve-WL=0
Ve=23ton.
YFx=0........ -+
-Ha+F=0
Ha=10ton.
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M
M= (Ha) (h1) (Bending Moment Equations).

If...h:i=0, T
Ma=0..... (at point A).
If...hi=3m, —"
Mb=30 ton*m.... (at point B).
(Shear force Equations ). <
(Constant from point A to B).
(Axial force Equations). Ha
(Compression from point A to <«

1
O1
A

Va

M:
M= (Ha) (hith2)-(F) (h2) (Bending Moment Equations). @

If...h>=0, 02
Mb=30 ton*m..... (at point B). —_—
If...h>=4m,
Mc=30 ton*m.... (at point C).
(Shear force Equations ).
(Constant from point B to C).
(Axial force Equations).
(Compression from point B to C).
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(Bending Moment Equations).

(at point E).

(at point D).

(Shear force Equations).
(Constant from point E to D).
(Axial force Equations).
(Compression from point E to D).

W=4ton/m

Ly

(a
M;= (Ha) (hi+h2)-(F) (h2)+(Va)(L)-(wL?/2) (Bending Moment Equations).
If...L=0,
Mc=30 ton*m..... (at point C).
If...L=5m,
Mcd2=65 ton*m.... (at point (CD/2)).
If...L=10m,
(at point D).
(Shear force Equations ).

(at point C).

Qcd2=-3 ton (at point (CD/2)).
If...L=10m,
(at point D).
(Axial force Equations).
(Constant from point C to D).

40
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0

Axial Force Diagram

.(Joint Control) Lis 2 S Js 5 o
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uLSPdJL’.JLAA)LBMJOIHtQ}o)SJAJJGJ;\JLguojs)S\J\é}AQLSﬁ
23S e J s S

30

_oy

0

N

30

$T,
w

0
ol K adaii Gl plal 4 oA sla o8 ) S pa Jala (02 54 o shaa LA 4
sl o 58 alaig 03 sai axlllan a1 Sl Jale oa s sl o8 il ) 4S | CilS s
Crl A8 25d a4y (5 ghuse 2L K adai ol plal 43 iS5 (YL ddle a4
O 2 eailie ) DS 5 4L AL a1 (5 58 Cladae &y g
238 i s J s S by (958 Cilaslae
W=4ton/m

Ha=10ton

Va=17ton r ’l Ve=23ton
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.(Final Control) bis sl Js 38 o

(Va)(1 )+(Ha)(6)-(F)(3)-(W)(10)(6)+(23)(1)=0
187+60-30-240+23=0
270-270=0

2l )8 F=8ton e 43 > Jla(Paint Load) s S j<ie s 8 s w=2ton/m L) 4
: Sl o sllaa

Reactions .5 slelardl Se

Shear Forces .S sa (sla alua alad ja 23y sl g

Axial Forces .S sa (sla alia alad )3 (5 ) gna sl 5 0

Bending Moment.<lS s (sl 4lie alai o slsil sla G se

RCEL PRSP WL PPN EN

.(Joint Control) Ls & S Jsis

.(Final Control) L sl& Jsis

W=2ton/m
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W=2ton/m

Va=5.2ton r

4_|_§I\/IE=O

(Va)(Lo)-(W)(Lo)(Lv/2)+(F)(h1)=0
Va= (1/Lt) (WL/2)-(F) (h1))
Va=5.2ton.

Va+Ve-WLt=0
Ve=14.8ton.
2Fx=0........ _:r
-Ha+F=0

Ha=8ton. M= (Ha) (hi) (Bending Moment Equations).

If...hi=0,
(at point A).

If...hi=6m,

Mb=48 ton*m....... (at point B).
(Shear force Equations ).
(Constant from point A to B).
(Axial force Equations).
(Compression from point A to B).
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BC=[(5)+(4)°]%
BC=6.4m

Va=5.2 ton

Va=5.2ton

M>=(Va)(L)+ (Ha) (hit+h2)-(F)(h2)-(W)(L?/2)

If...h=L=0,

Mb=48ton*m

If...h>=4m, and L=5m,

Mc=26+80-32-25=49 ton*m (at point C).

If... »=2m, and L=2.5m,

Mbc/2=13+64-16-6.25=54.75ton*m (at point BC/2).
Q2=(Va)(5/6.4)-(W)(L)(5/6.4) (Shear force Equations ).
If...L=0,

Qb=4.061 ton (at point B).

If...L=5m,

Qc=4.061-7.8125=-3.7515 ton (at point C).
N=(-Va)(4/6.4)+(W)(L)(4/6.4) (Axial force Equations).
If...L=0,

Nb=-(5.2)(4/6.4)=-3.25ton (Compression at point B).
If...L=5m,

Nc=(-5.2)(4/6.4)+(2)(5)(4/6.4)=3ton (Tension at point C).
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Y
(Bending Moment Equations). TN3

(at point E). Os

(at point D). &

O3
E

(Shear force Equations). A
(Constant from point E to D). <=
(Axial force Equations).

Ned=-14.8 ton..... (Compression from point E to D)
0

Ve

DC=[(5)+(4)]%
DC=6.4m

Ve=14.8 ton

1 Ve=14.8ton

Wi=[(W)(L)(5/6.4)]/Lo=[(2)(5)(0.78125)]/6.4 =
- 122 ton/m | WI=[(W)(L)(4/6.4)/Lv=[(2)(5)
o VLYY Y YYYYYYYYY VY [ (0625)/64=0976 tonm
) e —————— e 9 25tON)

¢ 3.75 ton Tl 1.5625 ton

49 t*m"’_ 6.4 -
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Ma=(Ve)(L)-(W)(L?*2)......... ....(Bending Moment Equations).
If.. . h.=L=0,
Md=0.........ooiiii. ..... (at point D).
If.. . ho=4m, and L=5m,
Mc=74-25=49 ton*m.......... .... (at point C).
If... =2m, and L=2.5m,
Mdc/2=37-6.25=30.75 ton*m. .. (at point DC/2).
4=-(Va)(5/6.4)+(W)(L)(5/6.4) ...(Shear force Equations).
If ...L=0,
d=-11.5625 ton................. ...(at point D).
If...L=5m,
Qc=-11.5625+7.8125=-3.7515 ton. ... (at point C).
Ns=(-Va)(4/6.4)+(W)(L)(4/6.4)... .... (Axial force Equations).
If...L=0,
Nd=-(14.8)(4/6.4)=-9.25 ton....... .... (Compression at point D).
If...L=5m,
Nc=(-14.8)(4/6.4)+(2)(5)(4/6.4)=-3ton. ....(Compression at point C).
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5.2-(4.061)(5/6.4)-(3.25)(4/6.4)=0
5.2-3.17265625-2.03125=0

-8+8+(4.061)(4/6.4)-(3.25)(5/6.4)=0
-8+8+2.538125-2.538125=0
~10.538125+10.538125=0

14.8-(11.5625)(5/6.4)-(9.25)(4/6.4)=0
14.8-14.8=0

(9.25)(5/6.4)-(11.5625)(4/6.4)=0
7.2265625-7.2265625=0
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(3.75)(5/6.4)-(3)(4/6.4)+(3)(4/6.4)+(3.75)(5/6.4)=0
2.93-1.875+1.875+2.93= -4.8+4.8=0

(3.75)(4/6.4)-(3)(5/6.4)+(3.75)(4/6.4)-(3)(5/6.4)=0
4.6875-4.6875=0

Final Control. sl Jo 58 o

(Va)(5)+(Ha)(10)-(F)(4)-(Ve)(5)=0
26+80-32-74=0
106-106=0
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EXAMPLE NO.1

SHEAR FORCE AND BINDING MOMENT GALGULATION

SECTION(I-II)

(5m=X1=0)
M®MC
Rax=0

—
X1 7
Ray7

SHEAR FORCE CALGULATION
+(c-Ray=0,

(Qc=Ray.

(c=2.5Ton. (constant from point A to point C)
BINDING MOMENT CALCULATION
+Mc- Ray*X1=0,

Mc=Ray*X1.

If X1=0,

Mc=2.5"0=0.(at point A )

FX1=bm,

Mc=2.5"5=12.5 Ton*m.(at point C)

...... END OF SECTION (lI-I)......

SECTION(II-I11)
Mc
Qc

(5m=X2=0)

Roller Support

B

7

N X2
TRby

SHEAR FORCE GALCULATION
+Qc+Rby=0,

(c=-Rby.

(c=-2.5Ton. (constant from point B to point C)
BINDING MOMENT GALCULATION
+Mc-Rhy*X2=0,

Mc=Rby*X2.

It X2=0,

Mc=2.5"0=0.(at point B )

fX2=>bm,

Mc=2.5"5=12.5 Ton*m.(at point C)

...... END OF SECTION (llI-IH)......

External Force | F=5Ton

Beam
* JP
Hing Support
Rax

Ray' | Rby
SHEMAR F@@@E DIAGRAM
25 % 25
(0)Axis (0)Axis
s = P
[BUD]
Ogﬂm@ﬂm@ M@MENT @UA@@AMO
(0)Axis 5 5

+M
-M

N A
REACTIO &

REACTION

7
A

>

(0)Axis

%

BEAM

SIGNS OF REACTIONS ARE VARY

REACTION

PREPARED BY: ENG M.H.HAMDARD 52

REAGCTION CALCULATION
2Mb=0,

Ray *10-F*5=0
Ray=(5*5)/10=2.5Ton.
2Fx=0,

Rax=0.

2Fy=0,
Rby+Ray-F=0,
Rby=F-Ray,
Rby=>5-2.5=2.5Ton.
GONTVROLS

R ay+Rby-F=0,
2.5+2.5-5=0,

5-5=0,

POSITIVE SHEAR T

(+ Q) NEGATIVE SHEAR

(-Q)

/o \

Mmax=12.5 t"m NEGATIVE OR CRESTING BINDING MOMENT
+M

POSITIVE OR SAGGING BINDING MOMENT
(+M)
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EXAMPLE NO,.2
SHEAR FORGCE AND BINDING MOMENT CALCULATION

SECTION(I-I) REACTION CALCULATION
(3m=X1=0) >Mb=0,
A @MC AaX N Ray *10-F1*7-F2*3=0
Sy in Ray=(3*7)+(6*3)/10=3.9Ton.
/ . 10m —
Hay - [SFR) SFy=0
-  SHEAR FORCE DIAGRAM Rby +Rey-F1-F2=0,
Qc=3.9Ton. (constant from point A to point C ) : : Rby=F1+F2-Ray,
BINBING MOMENT CALCULATION 3.0t Rby=3+6-3.9=5.1Ton.
iRy 10 3.9t ' 09! CONTROL:
g ohs ! ' (O Ray—-Rby-Fi-F2=0,
Me=3.9*0=0.(at point A) 3.9+5.1-3-6=0,
£X1=3m, At — 2.1t 9-9=0
Mo=3.9*3=11.7 Ton*m.(at point C ' ’
....C..END OF SECHON%T-HT..(.? Ponte) 0=0...occcen. O
_ F1=3Ton ; g
SECTION(-I) g 5 SECTION(TI-IIT)
(4m=X2>0) - ([BMR) % (3M=X320)

(0)Axis T
RayT 1.7t m
SHEAR FORGCE CALGULATION ; / SHEAR FORGCE CALCULATION

+Qd-Ray+F1=0, y, < +Qd+Rby=0,
0d=Ray-F1. // Mmax=15.3 t*m ad=-roy.
D) / (a=-5.1Ton. (constant from point B to point D )

(0d=3.9-3=0.9Ton. (constant from point C to point M

BINDING MOMENT DIAGRAM,

BINDING MOMENT CALCULATION ‘ BINDING MOMENT CALCULATION
Md-+Ray* (3+X2)-F1*X2=0, @ 51y NEGATIVE OR CRESTING BINDING MOMENT POSITIVE SHEAR +Md-Rby*X3=0,

Md=Rey*(3-+X3)-F1"X2 M ' (++Q)] | NEGATIVE SHEAR M=oy

IFX2=0, +Me <+ M poSITVE 0R SAGGING BINDING MOMENT s |

Md=3.9"3=11.7 Ton*m.(at point C ) %} (+M) (_Q) Md=>5.10=0.(at point B )

If X3=4m, If X3=3m,

Md=3.9"(3+4)-3*4=27.3-12=15.3 Ton*m. (at point Md=>5.13=15.3 Ton*m.(at point D )
...... END OF SECTION (II-1l)...... PREPARED BY: ENG M.H.HAMDARD s ......END OF SECTION (Il--ll)......

|
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EXAMPLE NO.3

SHEAR FORGE AND BINDING MOMENT GALGULATION

SECTION(I-I)
(4m=X1=>

Rax=701 Aé QC

Ray=3. 535

SHEAR FORGE CALCULATION
+(Qc-Ray=0,

(c=Ray.

(c=3.535 Ton. (constant from point A to point C )
NATURAL FORCE CALCULATION
Nb+Rax=0, Nb=-Rax, Nb=-7.07 Ton.
BINDING MOMENT CALGULATION
+Mc-Ray*X1=0,

Mc=Ray*X1.

It X1=0,

Mc=3.535"0=0.(at point A )

i X1=4m,
Mc=3.535"4=

"""" g
(4m=X2=0)

414 Ton*m.(at point C )

14

(0)Axis

| Nb. Wb
Qb

* XZ%’
Ray=3.53€1

SHEAR FORGE GALCULATION
+Qb-Ray+F1*Sind5°=0),

(b=Ray-F1*Sin45°,

(b=3.535-7.07=-3.535Ton. (constant from point C to point D)
BINDING MOMENT CALGULATION

+Mb-Ray™ (4+X2)+F1*Sind5°*X2=0,
Mb=Ray*(44X2)-F1*Sin45°*X2.
If X2=0,
Mb=3.535*4-10*0.707*0=1

If X3=4m,
Mb=3.535"(4+4)-10*0.707*4=28.28-28.28=0 Ton*m.(at point B )
Nb+Rax=0, Nb=-Rax, Nb=-7.07 Ton.

4m

(0)Axis

4.14 Ton*m.(at point C)

(0)Axis

Rayl

3.53%t

[SED)
SHEAR F@E’B@E DIAGRAN

3.03%t

o

3.03%t

@IM@D

7.07]

(

IRy

(0)Axis

% ;

OIHN@HN@ M@MENW @HA@E&AM

030t

()i

Mmax:14.1§1 e

@NF@D

| N@W@M&& F@H@E @M&@E’BAM |

17.07 rO

PREPARED BY: ENG M.H.HAMDARD
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(0)Axis

REACTION GALGULATION
2Mb=0,

Ray *8-F1*Sind5"*4=0
Ray=(10%0.707*4)/8=3.535Ton.
2Fx=0,

Rax-F1*Cos45°=0.
Rax=1070.707=7.07Ton.
2Fy=0,

Rby-+Ray-F1*Sin45°=0,
Rby=F1"Sin45°-Ray,
Rby=7.07-3.535=3.535Ton.
GONTVROLS

2Fy:

Ray+Rby-F1*Sin45°=0,
3.535+3.535-7.07=0,
7.07-71.07=0,

2Fx;
Rax-F1*Cos45°=0, 7.07-7.07=0. 0=0...0[X

(4m=X2=0)

Note:
We can to Calculate section
(II-11) from lift side too.

SECTION(I-I1)
Mc@

SHEAR FORGE CALCGULATION
+Qc+Rby=0,

(Qc=-Rby.

(lc=-3.535Ton. (constant from point B to point C)
BINDING MOMENT GALGULATION
+Mc-Rby*X2=0,

Mc=Rby*X2.

It X2=0,

Mc=3.535"0=0.(at point B )

It X2=4m,

Mc=3.535"4=14.14 Ton*m.(at point C )
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EXAMPLE NO.4

SHEAR FORGE AND BINDING MOMENT GALGULATION

SECTION(I-I)

Ma (2m=>X1 >0
Rax=0 Mc
5

Ray

SHEAR FORGE CALGULATION
+(c-Ray=0,

(c=Ray.

(c=6 Ton. (constant from point A to point C )
BINDING MOMENT CALCULATION

+Mc-Ray*X1+Ma=0,
Mc=Ray*X1-Ma.

It X1=0,
Mc=0-12=-
If X1=2m,
Mc=6"2-12=0.(at point C)

12.(at pointA)

X2 J

[l

Ma
Rax
N\ A
Ra

2m AL

[SFD)
SHEAR FORGE DIAGRAM

e

(0)Axis

IHN@HN@ M@MEN? @HA@E’BAM

Mmax=-12t"m

(0)Axis

@IM@D

(0)Ads Rax=()
3535 {A

PREPARED BY: ENG M.H.HAMDARD
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(0)Avis

REAGTION CALGULATION

-Ma-FI*2=0, Ma=-6*2=-12t"m
2Mb=0,
Ray *4-F1*2-Ma=0

Ray=((6*2)+12)/4=6Ton.
2Fx=0,
Rax=0.
GONTROLS
2Fy:
Ray-F1=0,
6-6=0,
|- QK
SECTION{II-1)
F1=6lon)  om>x2>()

pf

b
Ray’L T

SHEAR FORCE CALCULATION
+Qb-Ray+F1=0,

Qb=Ray-F1.

(b=6-6=0. (constant from point C to point B )
BINDING MOMENT GALGULATION
+Mb-Ray(2+X2) +F1*X2+Ma=0,
Mb=Ray(2+X2)-F1*X2-Ma.

I X2=0,

Mb=12-12=0.(at point C )

I X2=2m,

Mb=24-12-12=0 .(at point B )
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EXANMPLE NO.5

SHEAR FORCE AND BINDING MOMENT CALGULATION

SECTION(I-)

w=4ton/m

(6m=X1=0)

Ray:24t0n¢

SHEAR FORGE CALCULATION
+Q-Ray+W*X1=0,
(0=Ray-W~X1.

IfX1=0

(1=24Ton. (at point A).

If X1=6m,

(=24-4*6=0.(at point C).

If X1=12m,

(1=24-4"12=-24 Ton.(at point B).
BINDING MOMENT CALCULATION
+M-Ray*X1+W*X1*X1/2=0,
M=Ray*X1-W*X1*X1/2.

If X1=0,

M=0.(at point A )

fX1=6m,

M=24*6-4"6"6/2="72Ton*m.(at point C )

If X1=12m,
M=24"12-4*12*12/2="288-288=0.(at point B )

Ray' | “Rby
[S50)
 SHEAR FORGE DIAGRAM

2(011):('3 ///eb/ (0)Axis
7

. 24t
[BUD)
BINBING MOMENT BDIAGRAN

(0)Ais 0: 0 (0)Ais

4

_——— Mmax=72t"m

56

REACTION CGALCULATION

2Mb=0,

Ray *12-W*12*6=0
Ray=(4"12"6)/12=24Ton.
2Fx=0,

Rax=0.

2Fy=0,
Rby+Ray-W*12=0,
Rby=W*12-Ray,
Rby=48-24=24Ton.
GONTROILS

2Fy:
Ray+Rby-W*12=0,
24+24-48=0),
48-46=0,

PREPARED BY: ENG M.H.HAMDARD
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EXAMPLE NO.6

SHEAR FORCE AND BINDING MOMENT GALGULATION

F1=2.6Ton

w=0.5ton/m

SECTION(-I)

(6.5m=X1=0)

w=0.5ton/m

5

8m {

/|
Ray=1.025tonT faf

SHEAR FORGE CALEULATION
0=Ray-WX1.
fX1=0

X1=65m
0=1,025-0.5*6.5=-2.225 Ton at paitt B). 1.0251

>

A—d=2.05m

0=1.025-0=1.025 Ton. (& point ) e am—

ROy |

[SFD)
SHEAR FORGE DIAGRANM

+ |26t

fX1=3.25m, (0)Axis
(1=1.025-0.5*3.25=-0.6 Ton. (at point 6.5/2 under distribution load).
BINDING MOMENT CALCULATION
M=Ray*X1-W*X1*X1/2,

_0,

(at pointA)

= =
> =
||C>|

=
o))
o
=

=

1025 6505 6.5*6.5/2=-3.9 Ton*m. (at point B )

1=6.5/2=3.25m,
1.025*3.25-0.5"3.25*3.25/2=0.690625 Ton*m.
oint 6.9/2 under distribution load )

mz
—OII

tl

05!

I\/Imax:§—3.9§t*m

(0)Axis

_7 | 2.225¢

@IM@D

IEN@HN@ M@MEN? @UA@M&M

SECTION(I-IT) 0 :

>,

w=0.5ton/m g
A (0)Axis

(1.5m=X2=0)

E5!

(0)Axis

0.690625 T*M
1.050625 T*M

o7

REAGUION CALCULATION
>Mb=0,

Ray *6.5-W*6.5*6.5/2+F1*1.5=0
Ray=(0.5"6."6.5/2)-2.61.5/6.5=
2 Fx=0,

Rax=0.

2Fy=0,

Rby-+Ray-W*6.5-f1=0,
Rhy=W*6.5+11-Ray,
Rby=0.5"6.542.6-1.025=4.825Ton.
CONTROIL

2Fy:

Ray+Rby-W*6.5-F1=0,
1.025+4.825-3.25-2.6=0,
5.85-5.85=0,

1.025Ton.

SECTIONII-II)

(1.5m=X2>0)
SHEAR [FORGCE GALCULATION:

(=Ray+Rby-W*6.5.
(1=1.025+4.825-3.25=2.6 Ton. (from point B to point G constant ).
BINDING MOMENT CALCULATION:

M=Ray*(6.5+X2)+Rby*X2-W*6.5*(3.25+X2).

It X2=0,

M=1.025%6.5-3.25*3.25=-3.9 Ton.(at point B )
fX2=1.5m,
M=1.025%(6.5+1.5)+4.825*1.5-0.56.5*(3.25+1.5)=
=15.4375-15.4375=0.(at point C )

PREPARED BY: ENG M.H.HAMDARD
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EXAMPLE NQo7

SHEAR FORCE AND BINDING MOMENT CALGULATION:

SECTION(I-I)

SHEAR FORCE GALCULATION
Q=0 (fromDto A).

BINDING MOMENT CALGULATION
M=-M1

M=-35t*m.(From point D to A)

SECTION(II-II)

SRIEAR FORCE GALCULATION
(0=Ray-W*X2.

It X2=0

(1=9.875 Ton.(at point A ),

It X2=8m,

(1=9.875-2"8=-6.125 Ton.(at point B). (0)
It X2=4m,

(1=9.875-2"4=1.875 Ton.(at point AB/2 ).
BINDING MOMENT CALCULATION
M=Ray*X2-M1-W*X2*X2/2.

It X2=0,

M=-35t*m.(at point A)

It X2=8m,

M=9.875*8-35-2"84=-20 Ton*m.(at point B )
It X2=4m,

M=9.875%4-35-2*4*2=-11.5 Ton*m.

(at point AB/2 ).

...... END OF SECTION (lI-lI)......

MT1=35t"

M

w=_2ton/m

M2=20t"m

o spp)
| SHEAR FORCE DIAGRAM |
(n
- 98751 | | |
0 ///€{/// ’///////» 75 t ‘ 0 (0)Axis
+ <]-6.1251
[BHD)
BENDING M@W@EN? DIAGRAM
s
| | |
— A -20tm
(0)Ais - é/% (0)Ais
1.9t"m

REACTION GALCULATION
2Mb=0,

Ray *8-M1-W*8*4* +M2=0
Ray=4" (35+2*8*4-20)=9.875Ton.
2 Fx=0,

Rax=0.

2Fy=0,

Rby-+Ray-W*8-f1=0,
Rby=2*8+5-9.875,
Rby=16+5-9.875=11.125 Ton.
CONTROLLS

2Fy:

Ray-Rby-W*8-F1=0,
9.875+11.125-16-5=0,

21-21=0,

SECTIONUII-IIT)

SHEAR FORCE GALGULATION
(1=Ray-W*8-F1+Rby.
(1=9.875-16-5+11.125=21-21=0 (from point B to C).
BINDING MOMENT CALCULATION
M=Ray* (8+X3)-M1-W*8*(4+X3)-F1*X3+Rby*X3.

If X3=0,

M=9.875"8-35-2*8*4=-20t*m.(at point B)
M=288.875-35-80-5+11.125=-20 Ton*m.(at point C )

PREPARED BY: ENG M.H.HAMDARD
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PART(D)

PART(]) PART(2)
REACTION CALCULATION SECTIONI-) REACTION CALCULATION
ZM(‘,:O, SHEAR FORGCE CALCULATION Z|\/|d:0’
ST . S T S e e Ray *4-5*4"2+Rby*3=0
fom o Rby=6.667Ton. M=Roy*X Ray=5 Ton.
SCHEMATIC FLOORING | YFx=0, X1=0.  M=0.atpoiniB ). YFx=0,
Rhx=0 If X1=1m, M=6.667t*m.(at point E ). Rax=0
W=5t/m S END OF SECTION (I-I)...... o
2Fy=0, SECTION(I-11) 2Fy=0,

Rby +Rey-f1=0, SHEAR FORCE CALCULATION Ray+Rdy-Rby-5"4=0,

Roy=10-6.667=3.333Ton (. ppy-1. Rdy=6.667+20-5=21.667 Ton

CONVROLs . =6667-10=-3.333 ton.(Canstant from Point Eto ).  CONTROLS

2fy. BINDING MOMENT CALCULATION &7V
Rby+Rey-f1=0, M=Rby*(14X2)-11%2. Ray+Rdy-5*4-Rby=0,

7 6.667+3.333-10=0, B B R . h+21.667-20-6.667=0,
<o>AX|§ 10-10=0 [fX2=0, M=6.667t*m.(at point E) 26.667-26.667=0,

ors (=0 0K If X2=2m, M=6.66773-10"2=0 Ton™m.(at point Q) 0=0. 0K
...... END OF SECTION (I-1)...
LN - S PART(2) PARTQ)
| S SECTION(I-] SECTIONUI-IT)

SHEAR FORCE CALCULATION

FEAR FORGE CALGULATION
@ OREE BRLED . (I=Ray-5*4+Rdy.

- 0=Ray-5"X1.
fX1=0, Q=5 Ton.(at pointA). 1=5-20+21 .667l: 6.667Tpn.
It X1=4m. Q=5-5*4=-15Ton, (Constant from point D to point B).

BINBING MOMENT CALEULATION
M=Ray* (4+X2)-5*4*(2+X2) +Rdy*X2.

BINDING MOMENT GALCULATION
M=Ray*X1-3"X1%/2.

FX1=0, M=0t"m.(at point A). | fX2=0, M=-20t*m.(at point D).
i L 0 V0 e NXI=am, M=20-48=62$ Ton*r(n-(at pomt/zD)). X1=3m, M=35-100+65=0 Ton"m.(at point B ).
[ X1=2m, M=10-10=0 Ton"m.(at point 4/2 ). ON (Il
fX1=1m, M=5-25=25Ton*m.(after Im frompointA). oD OF SECTION IH.....
[ X1=3m, M=15-22.5=-71.5 Ton*m.(after 3m from point

> : E :
> : : :
L ////////////// : H :
T Ui
~

Mmax=20t *m

.. END OF SECTION (-).....
PART2) o0
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EXAMPLE NO.9

THE TRUSS MEMBERS FORCES GALGULATION:

7,
Ray

HEGK STATIC DETERMINAGY

G
AND STABILNN:
1.

static determinacy and stability is
2=m+T
(J)is the number of joints.

Before we can use the equations of equilibrium to
analyze this truss, we must first verify that it is statically
determinate and stable. The mathematical condition for

(m)is the number of members.

(1)is the number of couple.
2"12=21+3

b@2m=12m

REACTION CALCULATION 9.334+6.666-2-4-6=0,

r =2Ton ¢F24T0n ¢F36Ton
> 11 10 9 3

2Mb=0,

Ray *12-F1*8-F2*6-F3*4=0

Ray=2.334Ton.
2Fx=0
Rax=0.
2Fy=0

Ray+Rby-f1-F2-F3=0,
Rby=12-5.334=06.666Ton

CONTROL

2Fy=0

24=24=().(determinacy and stability is satisfied). Ray+R0y-1-F2-F3=0,

B
_
Rby

12-12=0,

0=0.orv, O

2Fx=0

Rax=0

0=0.oiv, O
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0.334

N(1-2)=5.3321

N(1-12)=-7.54t

N(3-12)=754t

N(2-3)=5.3321

2

3

N(12-11

N(3-11)

N(3-4)

CALCULATE INTERNAL MEMBER FORCES:(J=1)

Tang(A°%)=5=1
Arctang(1)=45°
2Fy=0,
Ray-+N(-12*SinA°=0,
N(1-12*0.7071=-5.334,
N(1-12=-5.334/0.7071=-7.54 Ton,
N(1-12=-7.54 Ton.(Compression).
2Fx=0,
Rax+N(-12*CosA°+Nu-2=0,
N(1-2=-0-(-7.54)*0.7071=5.332 Ton.
N(1-2=15.332 Ton.(Tension).

GALCULATE INTERNAL MENMBER FORCES:(J-2)
2Fy=0,

N(2-12)=0

2Fx=0,

-N(1-2+N@2-3)=0,

N(2-3=15.332 Ton.(Tension).

N(2-3)

)

N(3-12)

CALCULATE INTERNAL MEMBER FORCES.(J-12)

2Fy=0,

-N 12*S|nA°N212 -N@
N-12*SinA°=-N(1-12*SinA°-N2-12)
N-12= -(-7.54*0.7071)-0/0.7071
N-12=-+7.54 Ton=7.54 Ton.(Tension).
2Fx=0,

312*SinA°=0,

-N 12)*CosA°+N<3-12)*CosA°+N<12-11>:0,
N(12-11)=+N(1-12*CosA°-N3-12*CosA°®

N(12-11)= (754) 0.7071-(+7.54)*0.7071=-5.332-5.332=
N(12-11)=-28.43Ton.(Compression).

@/A&&@@M\WE HN?E@M\& MEMBER FORCES:(J:=3)
2Fy=0, -N@-12*SinA°-N-11)=0,

N(31 N312*S|nA° NG-11)= -(+7.54*0.7071)=-5.332 Ton.

NG-11)=-5.332 Ton=-5.332 Ton (Compression).

ZFX 0 -N3-4)4N(2-3)+-N3-12*CosA°=0,
NB-4=+N-3)4+N(3-12 CosA° 5.332+5.332=+10.664 Ton.
N(3-4)= 10.664 Ton.(Tension).

F1=2Ton
11l

N(12-11)=-28.431

N(3-11)=

1

N(11-10)=-31.7621

N(3-4)=10.6641

{2
0

4

-0.332

4Ton

61

2Fy=0,
-N@- S|nA° N 1)-F1=0,
N(11-10) N1 = (-N@-11)-F1)/SinA°
Ni-1)= (-5, 332) -2/0.7071=3.332/0.7071=+4.712 Ton.

CALCULATE INTERNAL MEMBER FORGES,[J-11)

Ni-11)=4.712 Ton.(Tension).

2Fx=0,
N(12-11)+N11-10)+Nia-11)*Cos A° =0,
)N( A0)=N(12-11)-N(4-1 CosA° +(-28.43)-(+4.7112*0.7071)=
=-31.762 Ton.
N(11-10=-31.762 Ton.(Compression).
CALCULATE INTERNAL MEMBER FORGES:(J-10)
2Fy=0,
F2+N@-10)=0,

Ni-10=-F2,

Ni4-10)=-4 Ton.

Ni4-10=-4 Ton.(Compression).

2Fx=0,

-N(11-10)+Ns-10)=0),
Ne-10)=+N(11-10)=+(-31.762) =-31.762 Ton.
N(s-10)=-31.762 Ton.(Compression).

CALCGULATE INTERNAL MEMBER FORCES:(J-4)
2Fy=0,

-N-19*SinA°-N-10-N@-9*SinA°=0,
N@4-9)*SinA°=N-11)*SinA° -+ N-10)

N4-9=4.712*0.7071+(-4)/0.7071=3.332-4/0.7071=-0.9447 Ton.
N4-9=-0.9447 Ton.(Compression).
ZFx=0, N3-4)+Nia-11)*CosA°-Ni¢-5)-N@-9*Cos A°=0),

Ni4-5)=N(-4)+N@-11)*CosA°-N4-9)* CosA°=
=10.664+4.712*0.7071-(-0.9447)*0.7071.
Ni4-5=13.996+0.668=+14.664 Ton.
Ni4-5=14.664 Ton.(Tension).

N(4-5)
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N(6-7)=9.332

Rby=6.666 1

CALCULATE INTERNAL MEMBER FORCES.(J-9)

2Fy=0,

-N#-9*SinA°-Ni-9-F3=0,

NG-9)=-N@-9*SinA°F3,
NG-9)=-(-0.9447*0.7071)-6=0.668-6=-5.332 Ton.
N(-9=-5.332 Ton.(Compression).

2Fx=0,

Ne-10)+N4-9)*CosA°-N9-8) =0,
N(9-8)=N(©-10)+Ni4-9*CosA°=+(-31.762)+(-0.9447*0.7071)=
=-31.762-0.668=-32.43 Ton,

Ne-8)=-32.43 Ton.(Compression).

CALGULATE INTERNAL MEMBER FORCES:(J-5)

SUMMARY OF STRUGTURAL ANALYSIS RESULTS,

2Fy=0,

N(-9)+N(-8)*SinA°=0,

N(&-8)=-N5-9/SinA°,

NG-8)=-(-5.332)/0.7071=7.54 Ton.

N(5-8)="7.54 Ton.(Tension).

2Fx=0,

-N@-5)+N(5-8)*CosA°+N5-6)=0,
N(-6)=N-5)-N-8*CosA°=14.664-(+7.54*0.7071) =
=14.664-5.332=9.332 Ton.

N(-6)=9.332 Ton.(Tension).

GALCULATE INTERNAL MEMBER FORCES.(J-6)
2Fy=0,

N(6-8)=0,

2Fx=0,

-N(&-6)+N(6-1 =0,

N6-7)=N(-6)=9.332 Ton.

N6-7)=9.332 Ton.(Tension).

CALCULATE INTERNAL MEMBER FORCES:(J-7)
2Fy=0,

Rby+Ne-1*SinA°=0,

N@-7)*SinA°=-Rby

Ni8-n=-Rby/SinA°
N8-7)=-(6.666)/0.7071=-9.43 Ton.
N©-7)=-9.43 Ton.(Compression).

MEMBERS FORCE
17012 7.54 Ton (compression)
1702 5.332 Ton (Tension)
2103 5.332 Ton (Tension)
21012 0

37012 7.54 Ton (Tension)

1270 11 28.43 Ton (compression)
3704 10.664 Ton (Tension)
370 11 5.332 Ton (compression)
47011 4.712 Ton (Tension)
117010 31.762 Ton (compression)
97010 31.762Ton (compression)
47010 4Ton (compression)
4709 0.9447 Ton (compression)
4705 14.664 Ton (Tension)
5109 5.332 Ton (compression)
9708 32.43 Ton (compression)
5T08 7.54 Ton (Tension)
5T06 9.332 Ton (Tension)
6708 0

6707 9.332 Ton (Tension)
8107 9.43 Ton (compression)
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QUESTION NQ,1

GCALCULATE SHEAR FORGE ; AXIAL FORCE AND BINDING MOMENT DIAGRAMS GROP - A
. | wi=>5ton/m  w2=10ton/m
1= RRACHIONS, o (1 poin) w3="6ton/m F1=12Ton
2_ Shear Force ................................ (1 point) lllll M=20"m
3- Binding Moment........(tpon j
| A° BRax A 25m C D, osm E h .
4-(Q and M) diagrams. - sons ) n o
F2=8Ton Hay| tasm ey

A

N

...... /—
Biiiolite MOMENT GALSULATION s |
M=30.444"X2+5.6568" (2.5+X2)-5*2.5*(1.25+X2)-10*0.5*2.5*(0.8334+X2), X2=0, M=-11.9005 t*m. (at point A ). .
X2=2.5m, M=15.8415t"m. (at point C ). SECTION(V-V)
.. ENDOF SECTION (W.... .~~~ SHEsgFomcEcALcULAToW  SECTIONV-V
CSECTIONOOATY o O=0fatpointF topointf). SHEAR FORCE CALCULATION ... ..
S AR FORCE G G AT SINDING WOMENT CALCULATION —  0=-24.8992+12=-12.8992 Ton.(at point E topointD). |
0=5.6568-12.5-12.5-6"X3+30.444. . X3=0, Q=11.1008 Ton. (at point C). , X3=4m, Q=-12.8992 Ton. (at point D). M=-20 t*m, (at point F ) BINDING MOMENT CALCULATION
BIDING MonENY cacutavo e DORSECTION Y. =04 8090 K-2012°K4,
M=30.444"(2.5+X3)+9.6368" (5+X3)-9"2.5%(3.79+X3)-1070.9"2.9" (3. 3334+ X3)-6"X3"X3/2, X3=0, M=104.394-88.5425=15.8415 t*m. (atpoint¢). .~~~ X4=0, M=-20t"m. (atpointE). . ...
K3=4m, M=248.7972-236.5420=12.248 'm. (atpoint D ). X4=25m, M=12248 t'm. (atpointD).
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QUESTION NQs1

GROUP-
CALCULATE SHEAR FORGCE , AXMAL FORCE AND BINDING MOMENT DIACRAMS * F1=()Ton . .
| =2 5t
1= RRACHIONS, - (1 poini) F21:4T0n wo=3ton/m w1=_2.aton/m
RN
2- Shear Force.

2h=0, Rax-4"0.7071=0.Rdx=+28284 Ton. (tension). - o IO
2Fy=0, Roy+Rdy-28284-15-2-20=0, Roy=22.3284-120004=10.278 fon. owis %///%//%//////%////////////// T~

CONTROLLS

..... SECTION(I-I) B DM.D

SHEAR FORGE GALGULATGR .
0=0, (at point A t0 B, 351 m

........................................................................................................................................................................................................................................................................................................................ o QUL

BINDING MOMENT GALCULATION Ohis %///?////////%//////%//////?///////% — e e (s

L
...... END OF SECTION (1).....

SECTIONUIID. )
SHEAR FORGCE CALCULATION

M=12.0504"X2-35-2.8284°X2, X2=0, M=-35 t*m. (at point B .

........................................................................................................................................................................................................................................................................................ s BB
X2=EN2D5BHFS“E4C=HJN1(ﬁ)tm<atpomt0> ..................................................................................................................................................................................................................................................................... iy,

BT ONU L) SE T ONU )
SHEAR FORGCE CALCULAVION e SHEAR FORGE CALCULATION | e
(1=12.0504-2.8284-3*X3. , X3=0, 0=9.222 Ton. (at point C)., X3=5m, Q=-5.778 Ton. (at point D) 0=2.5"X4"0.5, X4=0, Q=0.(atpointE). X4=2m, Q=2.5Ton.(at pointD).

BINDING MOMENT CALCULATION e, EUNBING MOMENTY CALGULATION e,
M=12.0904"(2.0+X3)-2.8284"(2.0+X3)-3"X3"X3/2-30, X3=0, M=-11.945t'm. (atpointC). M=-2.970.0"X4"0.6667"X4, X4=0, M=0.(atpointE), X4=2m, M=-3.335Cm.atpointD).
X3=0m, M=90.378-93713=-3.336 t"m. (atpointD). e END OF SECTION (IV-)....

...... END OF SECTION (lI-ll).... 65 PREPARED BY:ENG.M.H.HAMDARD



EMHHAMDARD
Typewritten Text
65


QUESTION NO,1

GCALCULATE SHEAR FORGE ; AXIAL FORGE AND BINDING MOMENT DIACRAMS :
1- Reactions.

GROUP-©

F1=(3)Ton=4Ton

iy F3=1.5Ton

9- Shear Force. (1 poin e M=10 ' W=l
3- Binding Moment.......cim e &
4_(Q and M) diagrams.... e Rx o . 25m

% IF2=(;)Ton=4Ton
REAGTION GALGULATION M= 750707162525 47510+ 4°35= 81507 em,
2Md=0, Ray *6-M+F2*2.5-W*2.5"1.25-F1"6-Ma=0 ,
Ray=<7931ag510>/6+=1155325T0ﬂa@
2h=0, Rax7507071=0RaX=+530325T0n<ten8|0n>755325t ....... fddddt >
GOWVROLs - e
2Fy=0, 11.00320+4-4-6.20-0.80320=0, 19.00320-19.00320=0. 7...5.5.32.51.. ,,,,, 2.300320t
O: 0 @K ........................................................................................................................................................................................................ (0)Axis %%y///% %%/9///%/% %///}b///?///??/////% (O)Axis
sCmoNH) o By

|
_y
\

B
a
/% é//////m,, Y

%/////////////// ..............................................................................................................................................................
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PROBLEM NO.9

F3=3Ton F4=3Ton F5=3Ton

1-Calculate internal force in each member of the truss ?
F1=3Ton F2=23Ton

fop)
.; .'QD
Lo
CD ®
=
() ok
-
. 00
~d
—
[ ] @ sV
o

o@4m=24m

PROBLEM NO.5
Calculate and draw the (shear force and binding moment diagrams).

PROBLENM NO.1
Calculate and draw the (shear force and binding moment diagrams).

F1=4.5Ton F1=7.5Ton _
Rby=? w=4ton/m Rby=?
Ray=" Ray=?
M=7 (l\)/l:??
0=? |4 =!
7 y B F=5Ton | o
' T iom * om 6m
|\
PROBLEWM NO.6 PROBLEWM NO.2
1-Calculate and draw the (shear force and binding moment diagrams). Calculate and draw the (shear force and binding moment diagrams).
Rby=? F=6Ton F=2Ton
=9 _
FR{?)})// ) F1=3.5Ton  w1=15ton/m W2=2 ton/m Ray=" W=6Ton/m
= M=?
' AN
Mmax=? Q=? A
(max=?
N:? ( N /a:

rF:6T0n

14m

PROBLEM NO. 7

1-Calculate and draw shear force and bending moment diagrams
W1 =8t F3=12Ton

W3=6t/m

7 ~ 4m ,IV 9m7tL2m1 A7 - 1.5m—

21m

4m
F2=_8Ton

PROBLEM NO.3
? Calculate and draw the (shear force, axial force and binding moment diagrams).

PROBLEM NO.S

1-Calculate and draw shear force and bending moment diagrams?

PROBLEM NO.4 F1=4Ton

Calculate and draw the (shear force and binding moment diagrams).
W=1Ton

F3=8Ton ] by=? f
F1=2Ton [F2=(Ton F4=()Ton R%Aag?
W1=8t/m W2=3.5tm W3=10t/m Q:_'? ) 1
ITTIITYY |Fi=6Ton
— ) )
2m— 10m v 4m —f—4m 1ﬁ’17lL1m7’
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REAGTION GALCULATION

EXAMPLE N@.10 3
FRAME SHEAR FORCE AND BINDING MOMENT GALCULATION: - XRx=0, ‘r —————— |
\ _
HEACTION CALCULATION i :2125'2"5950 1.525Ton. 152 Fggiggg(&”@uﬁfﬂom \
1=6i/m Wo=3m F=BTO0 ;VI\XSD(-)ZH—R:S*ZZ A=66=0 (DETERVINATESTABLE). =1 525 Ton Rl :
> d=y, CONTROL No 3¢ \02 -Hk +F3=3.525 ton(Canstant from J o G). X
'lllllll - !lllllll Vk *10+F3*2-F1*8-W3*2.5*(1.25+10)-W2*6*3 YFy=0, ‘IHN@HN@ MNMENT@A&@@&M@N !
Vk=(-8+064+112.5+54-24-16+4)/10=18.65Ton. - 35.35+0.65-30-6=0, ‘nxz om Mo=6.1 1 m poth)
n an Vk=18.65 Ton. 1 36-36=0, | AIAL FORGE CALGULATION
F2=2Ton « an | W20 SRy=0 0D OK szFka 00
Vk-+Va-f1-10-30-6=0, IR0, | S
2m 2m Va:10‘|‘8+30‘|‘6‘1 865:3535 TOﬂ i Ha-I-FZ—He:O, }NZ— Vk:nEi‘.S%IIOSﬂE-CT'ON (I-1)......
K Hk Va=35.35 Ton, 15254235%5=0,
o AR A GCONTROL Ne 13 - 3525-3.525=0,
7. ZF :0, =U. K
/ 4m 6m /—2m—2 2.5H Vk}ll-Va-ﬂ-10-30-6:0 i 0=0 © i
J/ b )
g |Va 16.5m e 7 18.65+35.35-8-10-30-6=0, | |
| | - 54-B4=0), | ' SECTIONIII-I11)
: E _ | SHEAR FORGE CALCULATION
0=0.cccec. OK | | SFe
REAGCTION CALGULATION | | )
>Me=0, —_— N1 | &]&f?@%@%ﬁé@m@m
Vk *4-Hk*4-F3*2-F1*2-W3*2.5*(1.25+4)=0 | M1 $Fy=0),
Hk=(-8-16-52.5+74.6)/4=-0.475 Ton. | Q1 W=,

—0475Ton. Lo - 03=W3*X3. X3=0,03=0 (at point H).
ng _%475 fon | SECTION(-D ul o 03-25m, 03=10Ton at poin Gp;)m
ka\/; 4020 | SMEAR FORCE GALGULATION . | Hl\hjl]m@ MOMENT CALCULATION

~Ve-T1-1U=U, o XRx=0, - TM03=M3+ W3 X3*X3/2= 0
Ve=18.60-8-10=065Ton. | g1=-tk=-0.475 ton(Canstant fom K 10J). K Hi C =0, M3=0a o
Ve=0.65 Ton. | IUM@UN@ MOMENT CALCULATION - IX3=25m, M3=-125t" pom
SFy=( Y Mot=Mi-HkXt, Mi=HkXd |
HkiHe’-f3=0 i X1=0, l\/|1 vapnk. A1 ENDOFSEHCTION(III ...
MR P X T P R 4@0
CONTROLMo2: |  2Fy=0, X4—}
TFy=0, L NVk=0, |

| N1 =-Vk=-18.65 Ton. | SECT]ON [V-1V)
Vk-Ve1-10=0, o T ENDOF%HECTION(I . |

18.65-0.65-8-10- 30}6 0 SECT'ONYAW
18.65-18.65=0, | SHEAR FORCE GALCULATION

‘ZFx 0,
O | \He+N5 0 ,No=-He=-3.525 ton(Canstant from F to G).
2Fx=0, | AXIAL FORGE GALCULATION He
Hk-F3+He=0, | ZFy=0,

0.475-4+3.525=0 | | Q5=-Ve-F1 =-8.65Ton.(Canstant from F to G).
4-4=) \ BINDING MOMENT CALGULATION

‘Zl\/l05 M5-+Ve(2+X5)+F1*X5=0, M4=-Ve(2+X5)-F1

O 1X6=0,  M5=-1.3 (at point F ).
\IfX5 2m, Mb= 186tm(atp0|nt§

)

— -

SHEAR FORGCE GALCULATION

2Fx=0,

He+N4=0 N4=-He=-3.525 ton(Canstant from E to F).
AYIAL FORGCE CALGULATION

2Fy=0,

(14=-Ve =-0.65Ton. (Canstant from E to F).
BINDING MOMENT CALCULATION

2 Mo4=M4-+VeXd=0 , M4=-Ve*X4.

IFX4=0, M4=0 (at pointE ).

It X4=2m, M4=-1.3t"m.(at point F ).

V%
*X5.
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SECTION(I-I)

SHEAR FORCE CALCULATION
2Fx=0,

(11=-Ha =-1.525 ton(Canstant from A to B).
BINDING MOMENT CALCULATION
2 Mot=M1+Ha*X1, Mi=-Ha*X1
IFX1=0,  M1=0.(at point A).

IfX1=2m, M1=-3.05t"m.(at pointB ).
AXIAL FORCE CALCULATION
2Fy=0,

N1+Va=0,

N1=-Va=-35.35 Ton.

SECTION(I-I1)
SHEAR FORCE CALCULATION

2Fx=0,
(12=-Ha-F2=-1.525-2=-3.525 ton(Canstant from B o D)
BINDING MOMENT GALCULATION X

YMot= M24+Ha*(2+X2)+F2*X2 FQZZM
fX2=0, M2=-3.05 Ton.(at point B ).

It X2=2m, M2=-10.1t*m.(at point D). )
AYTAL FORGCE GALGULATION

N2+Va=0,
N2=-Va=-35.35Ton,

SECTION(II-111) N3 He

SHEAR [FORGCE GALGULATION D E
YFx=0, 03, x3
N3+He=-3.525 Ton. (Compression).

MXIAL FORCE CALGULATION Ve
2Fy=0,

03=-Ve+W2*X3=0,

(13=W2"X3-Ve. X3=0,03=-0.65 (at point E).

(13=6m, Q3=17.35Ton (at point D ).

BINDING MOMENT CALCULATION

> Mo3=, M3-Ve*X3+W2*X3*X3/2=0

[1X3=0,  M3=0.(at pointE ).

IfX3=6m, M3=-50.10t*m.(at point D ).

/ X4

043 N4
SECTIONIV-IY

SHEAR FORCE CALCULATION
2Fx=0,

N4=0.

AXIAL FORCE CALCULATION
2Fy=0,

04=-W2*X4-W1*X4*/2=0,
04=-W2*X4-W1*X4*/2

X4=0, Q4=0Ton.(at point C).

X4=4m, Q4=-18Ton.(at point D).

BINDING MOMENT CALCULATION
2 Mo4=M4-+W2*X4*X4/2+W1 *X4*0.5*%*X4
X4=0, M4=0.(at point C).

It X4=4m, Md= 40T0n( point D).

CONTROLS IN JOINT(&)
3.525 T t 0
b 10Ton
18.60 125

SFx=0, T %

3.920+0-3.525=0,3.525-3.525=0

0=0 e 0K
2Fy=0,

10+8.65-18.65=0, 18.65-18.65=0
0=0 o 0K
2M=12.5+6.1-18.6=0,18.60-18.60=0
0=0. e OK

69

CONTROLS IN JOINT(®)

2 Fx=0,
3.525+0-3.525=0,3.525-3.525=0

0=0. i, 0K

2 Fy=0,

35.35-18-17.35=0, 35.35-35.35=0
0=0. i, 0K
2M=40+10.10-50.10=0,50.10-50.10=0
0=0 oo, OK
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SHEAR FORCE, BINDING MOMENT AND AXIAL FORCE DIACRAMS:

BAIIAD)

il =6U/m W2=23/m F=glor W3=4t/m %/
[T | )
C D E G H
2mM 2mM
F2=2T0n & ahn | F3=4Ton
2m 2m
A o K kg
Ha
/ 4m 6m Z—2M—~7/—2m 2.5H

L

\

18.65Ton
10 PREPARED BY: ENG M.H.HAMDARD
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EXAMPLE NO.11 T PART | REACTION CALCULATION
FRAME SHEAR FORCE AND BINDING MOMENT =olon W=3D-2H-R=3"3-2"2-5=9-9=0 ,(DETERMINATE STABLE)

: e 2Mc=0,
CALCULATION: M= ol e SinA LW L1 "L =0

Va=(f170.98039"10+W171075)"5;=29.902 ton.

0.5h=2m  2FY=0,
F3=20Ton Va+Ve-f1*SinA-1010=0,

N Vo=10%0.98039-+100-29.902=79.902 Ton
2Fx=0,
0.5h=2m  Hc-F1*CosA=0
Hc=1070.19606=1.9608 Ton.
ffffffffffffffffffffffffffffffffffff CONTROL No 13
- 2Fy=0,

Ve+Va-f1*SinA-10*10=0,
79.902+29.902-9.8039-100=0,
109.804-109.804=0,

Wi=
052 NIHHTHE
B

(S —— QK
PART Il REAGTION GALGULATION
2Mh=0,

Vi *L+He*0.5h-Ve*L-f2* L2+ M-f3*0.5h =0
Vk=(-39216-20+799.02-+ 25+40) =84 Ton.
YMk=0
Vh *L+F3*0.5h-M-f2*L1-Hc*0.5h=0
Vh=(-40-+20+25+3.9216)*1=0.8922 Ton.
YMc=0,  Hk=0.
YFx=0,  Hn-13+Ho+Hk=0.
Hh=20-1.9608-0=18.04 Ton.

0.5h=2m  CENTROL No 23
F3=20TOQ SFy=0,
VK+Vh-2-Ve =0
oshom  84+0.8922-5-79.902=0,
8489284 892=0

M=20t"m

8= ( 10+ ) =102m
SinA=10102-098039
Cosh=210.2 =0.19608

2Fx=0, Hc-F3+Hh+Hk=0, 1.9608-20+18.044+0=0,
20-20=0, 1| — OK

n PREPARED BY: ENG M.H.HAMDARD
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‘Vax ~Vi2*CosA=5.86 ton. |
SECTION(1-1) | Vay1'=Va*SinA=29.32t onj

AXIAL FORGCE CALCULATION

2Fx=0,
Vax1'+N1=0, N1=-5.86 ton(Canstant from A to B).
BINDING MOMENT GALGULATION
2 Mo1=M1-Vay1™X1, M1=Vay1™*X1 Vay1'/
[fX1=0, M1=0.(at pointA).
[fX1=10.2m, M=299t*m.(at point B ).
SHEAR FORCE CGALGULATION
2Fy=0,
(01-Vay1'=0,
(01=Vay1'=29.32 Ton. (Cans ant from A to B).

SECTION(2-2)
MAIIAL FORGE GALCULATION
2Fx=0,
N2+Hc=0, N2=-Hc, N2=1.9608 t. (Constant from C to B).
SHEAR FORCE CALGULATION

YFy=0, M2 g W1=10t/m
02-+Ve-W1*X2=0,
02=W1*X2-Ve=0, N2
1X2=0, 02=-79.902 t(at point C )
=10m, 02=20.098 . (at point B ). 12 02 N
BINLING MOMENT GALGULATION 2 /
2 Mo2=0

M2+W2*X2*X2*%—VC*X2:0

l\/l2=Vc*X2—W2*X2*X2*% ,

fX2=0, M2=0.(at point C). X2=5m, M2=274.51t*m (at L1/2)
[fX2=10m, M2=299 t*m.(at point B ).

{2

SECTION(4-4) M4
AIAL FORGE CALCULATION
2Fy=0,
Vk-+N4-Ve=0 ,N4=Vc-Vk=-4.098 ton(Canstant from C to D).
SHEAR FORGCE CALCULATION

2Fx=0, He
04+Hc +Hk=0,

(4=-Hc-Hk =-1.9608 t.(Canstant from C to D).
BINRING MOMENT CALCULATION

2 Mo4=0,

M4+Hk(2+X4)+He*X4=0 , M4 =-Hk(2+X4)-Hc *X4.
fX4=0, M4=0 (atpoint C ).

[fX4=2m, M4=-3.922 t*m.(at point D).

03+Hk=0, Q3=-Hk, /—*\
(13=0 (Constant from K to C).

BINDING MOMENT CALGULATION X3

2 Mos=0

M3+Hk*X3=0, M3=-Hk*X3 N
[fX1=0, M3=0.(at point K ).

[fX1=2m, M3=0 (at point C ),

AXAL FORCE GALCULATION

2Fy=0,

N3+Vk=0,

N3=-Vk=-841t.(Constant romKoC)

PREPARED BY: ENG M.H.HAMDARD
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SECTION(-5)

SHEAR FORCE GALGULATION
2Fy=0,

Q5+Ve-Vk=0, Q5=Vk-Vc,

(15=4.098 t(Canstant from D to E). C
BINDING MOMENT CALCULATION  =——l—

2Mos=0,
M5 +Hk*4+Hc*2+Ve*X5-Vk*Xb=0,
M5=-Hk*4-Hc*2-Ve X5+ Vk*X5
fX5=0, M5=-3.922 t*m.(at point D).
If X1=5m, M5=16.6 t*m.(at point £ ).
AXIAL FORCE CALGULATION
2Fx=0,
No+Hc+Hk=0,
N5=-Hc-Hk=-

19608t (Cans antfrom Do E).

SECTION(G6)
SHEAR FORGCE CALCULATION
2Fx=0,
06-Hh=0. Q6=-Hh (6

(6=-18.04 (Constant from Hto G). b 06
BINDING MOMENT CALGULATION

NG

2 Mos=0 X
M6-Hh*X6=0, M6=Hh"X6

[FX6=0, M6=0.(at pointH). N
IfX6=2m, M6=36.08 (at point G ).

AXIAL FORCE GALGULATION
2Fy=0,

N6 -+Vh=0,

N6=-Vh=-0.8922 .(Constant from H to G).

N5 SECTION(7-7)

SHEAR FORGCE CALGULATION
Qo SFx=0,

Q7+Hh-F3=0, Q7=-Hh+F3.

Q7=-18.04+20=1

BINDING MOMENT CALCULATION

2 Mo7=0,

M7-HR* (24 X7)+F3*X7, M7= +Hn*(2-+X7)-F3*X7

fX7=0, M7=36.08 t*m.(at point G ).

It X2=2m, M2=32.16t*m.(at point F ).
AXIAL FORCE GALGULATION
2Fy=0,

N7 +Vh=0,

N7 =-Vh=-0.8922 Ton, (Cansan tiromGtoF).

SECTIONI8-8)
SHEAR FORCE GALGULATION V8

2Fy=0), Ng /08
(18+Vh=0, Q8=-Vh.

(18=-0.8922 ton. (Canstant from F to E).

BINDING MOMENT CALGULATION

2 Mos=0,

M8-Hh*4-Vh*X8+M+F3*2=0, M8=Hn*4+Vh*X8-M-F3*2.
[fX8=0, M8=12.16 t*m.(at point F ).

[f X8=>5m, M8=16.6 t*m.(at point E ).

AXIAL FORCE CALGULATION

2Fx=0,
N8-Hh-F3=0
N =-F3+Hh=

-1.96 Ton.(Canstant from F to E).

73 PREPARED BY: ENG M.H.HAMDARD
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F3=20Ton

F3=20 Ton
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-

79.902

//////
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SHEAR FORGE, BINDING MOMENT AND AXIAL FORGE DIACRAMS:

F2=35Ton

M=20t"m 1 96t

<

\\.\\\\\\\\ A
\\\\\\\\ =
i \\\\\\\\\\\

77 A=bm—o 2 =bm7H" A

X X

F3=20Ton

1216t
T

i
//////4/%%

36.08tm N\

-

| \
392tm 9\
X\

O

{

o 299¢m 97451 tm

\\ _
. <\
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SHEAR FORCE, BINDING MOMENT AND AXIAL FORCE DIAGRAMS:

CONTROLS IN JOINT(B) CONTROLS [N JOINT(C) >Fx=0.

1.96-1.96+0=0
1.96-1.96=0

(T 0K
2 Fy=0,
4.098+79.902-84=0, 84-84=0
(T 0K
0-0=0,  0=0.......... 0K
2 Fx=0,
1.96+29.32*CosA-5.86*SinA-10*CosA =0
7.70-7.70=0
0=00 oo, 0K
2Fy=0,
20.098+10*SinA-29.32*SinA-5.86*CosA=0, o0t
29.90-29.90=0 V
S o g\ o
ZMbZO’ ZFXIO, 1916 t*m OIO ........................................ OK
299-299=0, 0=0............. 1.96-1 96=0 | SFy=0, T
0=0 oo, 0K . 0.8922-0.8922=0
> SFy=0 - _
- 4.0y98-4’.098=0 08922\ OZK/I?—O ....................................... 0K
00, 0K \ﬁm M 39 16-12.16-20=0. 32.16-32.16=0
2Md=0 =0 0K

3.922-3.922=0, 0=0..cccene. OK
PREPARED BY: ENG M.H.HAMDARD
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EXAMPLE NO,12

REACTIONS, SHEAR FORCELXIAL FORGCE AND BINDING MOMENT GALCULATION IN THE FRAMES

REAGTION CALCULATION

2Mc=0,
Va*Lt-W2*La(La/2+Lb)-W1*Lb*Lb/2=0

2Fy=0,
Va+Ve-W2*La-W1*Lh=0,
Ve=3"10+2%10-27.5=22.5 Ton.
2Fx=0,

Hc=0

CONTROL No 13

He

,,,,,,,,,,,,,,,,

\AB o+ ) 1044m\

‘CosA 3/10.44=0.2873 |
\SmA 10/10.44 =09578 1

PREPARED BY: ENG M.H.HAMDARD

W=3D-2H-R=3"1-2"0-3=3-3=0,(DETERMINATE STABLE).

BENDING MOMENT AND SHEAR

FORCE CALGULATION

~ Va=(3*10%(5+10)+2*10*5) () =27.5 ton

2 Mo1=0,
M1-Va*X1+W2*X1*X /2 0
M1 =Va*X1-W2*(X1)(X1/2)2.
if.X1=0. M1=0.....(at paint A).
f X1=bm
M1 =(Va)(5.)-(3)(5)(2.5)

137.5-37.5=100 ton*m.......(at paint AB/2).
=10m.
1=27.9)(10)-(3)(10)(5)
l\/|1 275-150= 125 ton*m.........(at paint B).
2Fy=0,
Vay-W2*X1*0.9578-01=0,
(01=+Va*0.9578-3"X1*0.9578.
f.X1=0. Q1=26.3395ton........(at paint A)
[f. X1=10m. Q1=-2.3945 ton.
2Fx=0,
Vax-W2*X1*CosA+N=0
f..X1=0 N=-7.9Ton........(Compression at paint A).
f..X1=10m, N=0./2t on (Tension at paint B).

M1
l‘

L<||




SECTION(2-2)
AIAL FORGE GALCULATION

2Fx=0,

N2+Hc=0, N2=-Hc, N2=0........(Canstant from paint C to B).

SHEAR FORCE CALCULATION
2Fy=0,

02+Ve-W1*X2=0,

02=W1*X2-Vc,

If..X2=0,  (02=-22.5ton.(atpoint C ).
If.X2=10m, (2=-2.5ton. (at point B ).
BINDING MOMENT CALCULATION

2 Moz2=0,

M2-+Wi1 *X2*X2*%—VC*X2:0
M2=Vc*X2-W1 *X2*X2*§ ,

If... X2=0, M2=0.(at point C ).

)
If.X2=bm,  M2=87.5t"m (at paint Lb/2)
It X2=10m, M2=125t"m.(at point B ).

2Fx=0,
0+0.72*SinA-2.3945*CosA =0
0.689-0.689=0

2Fy=0,
2.5-0.72*CosA-2.3945*SinA =0.
25-25=0

2Mb=0,
125-125=0, 0=0..ccccoene. OK

SHEAR FORCE, BINDING MOMENT AND AXIAL FORCE DIAGRAMS:

9 \2 W1=2t/m

M
N2
Q

i

02 v
2,2 X2 >
Ve

)

X

=
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