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Example :

For the shown beam Calculate the internal forces
(Normal,Shear,Moment) at the indicated sections.

12t 8t

8t
2 t/m ¢ 12t ¢
4t,|1||||| ||||||I<|— - | 8t,
’4;” 2 3 4 5 6&7 8

Tf 3.33t ng.sn

—2m——2Lm———2m————2m—"

Sec 1
JLaidl o faadl Lane Glusd) Wy @) das ) sass -

((Leaso 40U ol Seo )
LYl Gabs Glacy et o ST Gra Wl o GlusdU o 58
Oned) 4 U
8 o4 eSS 131) SIS Y - <3y Normal force JI auwsd -Y
(L go 505 A% o8 131 5 Ldle 5SS lats

4t TTTTIT1

/ >

( A{f 4t

\ \ 3_)45
N TBt\)

—_——

—>
N = — 4t (Comp.)

© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Internal Forces OfBeams
Downloading or printing of these notes is allowed for personal use only.
Commercial use of these notes is not allowed. (www.yasserelleathy.com) Page NQ‘ 9



oy Jlal) OIHLL3Y g U3y Shear force

JI Caasd =Y

(oSedl 5 camgo J5by e of

Q = + 13.33t T
O dDistributed loadd| Jao (“J

Lls Support JI wwlow Sec JI

13.33%

88

r..n....‘J‘ Js3) o,y g U3 g Bending momentJ] —rusd -€

(Il puSedl 5 5Ll 5T cpadl Go 2lsm Cizge Jind

—_ - e e — —— e ———

2/t(m ¢ 12t
44 TTTITIT ||||||I<|— |

/
N /
e : /
18.33t = T T __l22.67t /
—2m————2m—————2m———2m— /]

© Copyright Eng.Akram Moustafa2013. All copyrights reserved.
Downloading or printing of these notes is allowed for personal use only.
Commercial use of these notes is not allowed. (www.yasserelleathy.com)

Internal Forces Of Beams
Page No. 10



Q = — R22.67 + 8 + 12

3)‘5 YDist. load
+ (2x4) = + 13.33 t¢

I I

Oaed) oo Moment)] oluss o gl
3 5aS 0 O el Glas Lasls <A

PR

M=-8x28 (P2 -8ax4(PJ
- 12x2 (—P) - (2x0) x2 (P2
+ 2267 x 6 @) = 0

U3 4 dasly Ll e oluadU rj_b Sl aeo olaad) e
Gl o 5 sl Jau¥ Lol o lasdls psis 5 aansl
Reactions Jl 4 Jle=¥dl yo JJT dae lay

© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Internal Forces OfBeams
Downloading or printing of these notes is allowed for personal use only. Page No. 11

Commercial use of these notes is not allowed. (www.yasserelleathy.com)



e - 12t 8t 8t
2 t/m \\¢ 12t ¢ P
}Iilllll IIIIIII(l— I I I >
»4?” ’1'2 3 4 5 6 43, 7 8
/
~._1713.33t / T22.67t
—=2m——=—2L2m—————2m m—
S 2 tmo, /,;/t 2 t/m \\\

|
‘ 2 2
\ T /, \ T V j
~_113.33t / ~o_13.38t /
—Rm— —-—2m—

ol 8 Distributed load (yo Licwo Jo o) e3ad)
.1a8s Section J) Jluls £32J) g0 Internal forces J)

—>
N = — 4t (Comp.)

N

Q =+ 13.33 - 4 = +9.33t]
JLtdl o Momentll Glus oyl

<'+VE <;VE JLd ! lay Lels el

M = 13.33 x 2 C' -4z 1 B

= +22.67 m.t

© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Internal Forces OfBeams
Downloading or printing of these notes is allowed for personal use only. Page No. 12

Commercial use of these notes is not allowed. (www.yasserelleathy.com)



——<

////// \
T 12, 8t 8t
T2 t/m ¢ / 12t i 8t
p/[IITTTYTTTTTTIVE | v,
»4?” 2 /s 4 5 6 43, 7 8
/
. 18.88t 7 Tzz 67t
—2m———2m———2m m——
///////// N\ ////”’——§\\
T 12t - 12t
2 Y/m ¢"r// 2 t/m ;/
(4] TITTTTY (] : 4»
A A L Ay s
\\ T // \\ T /
~.__18.83t - ~__18.38¢
—-—2Mm —-—2m—

olus (o8 Distributed load Ho Lice Jou M) o52J)
U as g Lads Sectiondl Jll £52Jdl 40 Internal forces JI
Llee culsa 728 ) 5T e

—>
N = — 4t (Comp.)

T vy

Q = + 13.33 — 4 — =—2.67t¢

M=1333zxz2 (f— -421 R —

= +22.67 m.t

Internal Forces Of Beams

© Copyright Eng.Akram Moustafa2013. All copyrights reserved.
Page No. 13

Downloading or printing of these notes is allowed for personal use only.
Commercial use of these notes is not allowed. (www.yasserelleathy.com)



Sec 4 ¢ ot gLl Lol e caan

—>
N = — 4t (Comp.)

v v

Q = + 13.33—4—12—4=—6.67t¢

M=1333 x4 - 122 2 — (4x2) « 2 = 13.33 m.t (

Sec § : JLeld) Ll o s

M=1333 x4 - 12 2 2 — (4x2) v 2 = 13.33 m.t(

Sec 6 : ool aad) Lol (o amans

—>
N = 8 = 8t (Tens.)

Vo1

Q =+ 8 — 22.67 = —14.67 T

M=—8x2=—16m.t)

Internal Forces Of Beams

© Copyright Eng.Akram Moustafa2013. All copyrights reserved.
Page No. 14

Downloading or printing of these notes is allowed for personal use only.
Commercial use of these notes is not allowed. (www.yasserelleathy.com)



SeC 7 ¢ fuf jusd) &l g o

M=-8z2=-16 mt o
Sec 8 ¢ ol judl 2l o s

—>
N = 8 = 8t (Tens.)

Q = + 8t

M =0
Drawing Internal forces diagrams

r’_3_1§Jl p s ool Internal forcesl) Diagrams s ) Loyl 131 4
oL pled! g 4Ll

5 3a8)) ;90 g2 arle DiagramsJ) pr pol Al Datum J) -y

Gsdtvedl pwy ol aes¥ Normal forcell Diagramaw ) -

s —ve Il 5% GedFved) Law, o S 5 ains of DatumJ|
Datum JI Ged+vedl 445 Shear force I Diagram pw,) -¥

aisd  —wvedl 4

Datum JI G5 —vedl 45 Bend. Momentd) Diagram mw,) -¢

aiss +ve JI 4

© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Internal Forces OfBeams
Downloading or printing of these notes is allowed for personal use only. Page No. 15

Commercial use of these notes is not allowed. (www.yasserelleathy.com)



80 Diagram J| auw, i J glal IS olusy psd o) LasSd
dJlﬁJlS &ld.l.u.\} O9L 3d:>-‘_9
N.F.DJl aus,)

ais g NF.D I (ga (55535 550800 03] (od () (oot pmand Ay %
Jisl-veleall g8l 5 5,u8) gm0 Gdtveald) (o8 aus,
s90~e 03l 5 S50 Jam g2y wie @l s e g 53080) ) g
Jood) s 80y 53000 Jeaod) Ju3 8y Gize oluasd) ol 856801
Jasd) ia BN F. DI bansy o 010D Esams o camu 5 85500

. NF.DY ;yiiand ao g of ass

A Jaos 058 o3 G0m 5 4

) ol 6,801 e Normal Jecis (Ul Forces)) gow o 3 -
53a80) olods) (o8 (655

Forces JI obos) oass o Jlad of fues gudsdall asd o Taw -¥
cal Jects (Mo Ll g daky Jactis ()

Co3 sy dats B8 131 Sy Lallss 558 Jof pusyy Tas v
G5d ey Al WS 130 5 Ll (5555 ( Datumd) ) 58]
CAasge 595 9 ( Datum JI ) 5,8

¥ 558 0los) puis (8 Labl® 558 (f5 §5u80) g0 Ly -2
595 1 5 ((Jiwl of eV ) sl 550l o5 LS 03 LS &y

5581 o8 45 ,0d) ool S Uy ¥l 858 LuSe lablis
IR

© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Internal Forces OfBeams
Downloading or printing of these notes is allowed for personal use only. Page No. 16

Commercial use of these notes is not allowed. {(www.yasserelleathy.com)



S.F.D J) sy

& ) gl geas w5 JL Lol Go Sblesdl Tay b 4
0655 e WS 131 g SFD I o oS 5,a80) gle ogac ol
Jool pss5 5 —ve 0555 Jawd IS 131 5 55680) God mus S 5 +ve
) Lnls o SLlusd) ColS 131 g (uSedly 8 5aS])

ST SOLV| PCORPI ISR POV SOR) PERKPPSPRR ] [E U PR DR
Gy Byl Jesd) aes B0 mlie Jeod) a8 550 (50 oluasdl
ax g 3] doo g Jend] 1ie ae S.F.DJ) Gawsy b drop Saso f

. S.F.DY yiiesd

AW Jasy o585l By0m 5

Gl T 6,801 e Shear Jacis (lIForces)) o gy ¥ -)

. 8JAS“ d.].c R o‘:f.ﬂ ‘_;_‘} L')’S'.'\
Jledl o Bl 136 Jlatdl Lady oS0 5 2l oF oo T -y

5505)) 3555 Waiasd muys ple ¥ Lablss 855 Jof cslS
o3 Wailed awy Jiwd 558 Jof col§ 131 5 ( Datum J))
( Datum JI) 5,5
55a80) God Latesd masys ole¥ 553 (I 5 55a80) olas) 45 & yois ¥
53e8)) o5 Laiard masys Jhes¥ 853 (I 5 ( DatumJ))
. ( DatumJd! )

© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Internal Forces OfBeams
Downloading or printing of these notes is allowed for personal use only.
Commercial use of these notes is not allowed. (www.yasserelleathy.com) Page NQ‘ 17



L as

o Ll ) Gl s dad JS S.F.D JI g N.F.D JI %
o L)) 2yt gle pnd BT o5k 2 o of

God ladall 5 5,801 o Al ay (S NFD N Al 8 %
. 8,8

oSe po Grad) o pesyd) Ll (S SED I U 5%
o 5 5,08 o3 laew e 5580l o e of o), LEY)
508 598 Laew )y Jhuw Y 548

ha gl s yha law ol s FD Uy NFDU LY *

B.M.DJ) )

Al 5 bl o) Guadl Ga b (o plaS (o) ie pied) Gl ol
Jawd pwy Jaw¥ poredl by o BB pesedl by Lol aw)l
cpdl Gn Jes @5 puSedls

w8800 goe 0laS) (68 3S5e pre Sszy i of il po

Gy yslwepied) aco 50y 50l pied) Ju3 550 G550 olusdl

A g ) aa3 g Jasdl 1de aie BM.D Il daws, o3 drop Sodow o

. B.M.D U ysieis

© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Internal Forces OfBeams
Downloading or printing of these notes is allowed for personal use only. Page No. 18

Commercial use of these notes is not allowed. (www.yasserelleathy.com)



Laie BMDJ) olan ol (gl Lol

Concntrated load GT -y Support GT -\

odcs g i Conentrated moment ol -v

Distributed loadJd) Llas 4 Ll - £

Distributed loadJl dasd o5 ;a3 Ogas dae -0

aiar§ Y momentdl cuass ¥ Intermediate hingel) aie -1
Koo ol

Fuo colbwmomentd] Lasaie L8l ¢ 8,80 Llasy Llas - v

Fization sf Conentrated momentssas il 43 ¥

1] IRTS

8 alos dlale ao g3 Diagram JSJ
N.F.D. JI -

Ja.’c...,.a.” 9§ >0 d.::aJ‘ ) D’Lag'ram J‘ d.].c 3_)‘.&2‘ t‘.«,’aj (.)'° "\fy
- Diagram J) a0 Aad pads L o o (ol

S.F.D. JI -y

253 DA 5 Byl e ol ¥l 5 Ayl e Lagle L5, Y]

oladl e WL asl
BoMoDo J' -‘“

Moment JI awys aauadl (bhd Lol Lols Jax Jax ane o3Vl

oS o) o i dS Diagram J) do o gads laad Lilale o)

© Copyright Eng.Akram Moustafa2013. All copyrights reserved. Internal Forces OfBeams

Downloading or printing of these notes is allowed for personal use only.
Commercial use of these notes is not allowed. (www.yasserelleathy.com) Page NQ‘ 19



Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
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DISTRIBUTED LOAD
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
4t/m

ft HTITITM ft

%Z'n‘rﬂ%m ~——6m 2m ——
- o4 12.8t

4t

, v

R21rre—2m ———6bm 21 ——

12.8t
7.2t A N.F.D

3.2t -6,/ 2— 4t
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.

4t/m
161

v
4>

4t/m iGt

S.F.D
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
3t/m
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AN
— 2m m ——
16t
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8t
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.

+6/V'8 - +6/37
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.

6t/m
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VAR 15t

10.392t — 61 — 21 —
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=N v 196t
A 15¢
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Example :

For the shown beam drow N.F.D , S.F.D & B.M.D.
6t/m 2t 8t 41

) 2t/m¢ 3t/m
IS S ¢¢”é”

-—A4.5m— 3m —=—33m—-2m-~'=—3m——=—5>m——

N

Ya b YC
—~—4.5Mm— -—3m— 2m —=33m————>_"'m—
Part 1
XM @ h =0
6 x 1.5 — Ysx 3 =0 Y, =8¢
XY =0
Y,— 6 + 3 =0 Y; = 3t
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Part 2 :

Y =0
Y — 135 — 8

I
S
~

tS]

(]
-y
<
O
(5 )

XM @ a = 0
M, ,— 1835 x 1.6 — 8 x 4.5 = 0

Mq.= 33.756 m.i1

Part 3 : ¢3t
8t 4t

R N £

kO i
)4

v
aso
5m—

SM@®C =0 —3m— 2m —3m

15 x 25 + 4 x5+ 9 x 65+ 8 x 8

— Yyx 10 + 65 x 13 = 0 Yy, = 24.56 t

XY =0
5 — 245 + 8 + 9 + 4 +15 — Y= 0

Y= 1651
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