LR LT T
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Common Relationships

0 0 Constant
L O a d [ N:/ —.- \\\l 1 I [ I‘L— LLL"L_;‘L‘*
7 4 A\‘ < C’\_J)
Constant Constant Linear
Shear l .
Linear Linear Parabolic
Moment
4& If,f,-——”’f', I/,/ S
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2000 Ib

Py

TP R 28

(AR slas¥ls cisuills $5all aydl)

M = 4800 Ib-ft

|
Aﬁo
3 ft 4- 6 ft 3ft

Ra

2Ma=0
12Rp + 4800 = 3(2000)
Rp=1001b

Ro
Jusy) 393 clua
:*MD =0
12R 4 = 9(2000) + 4800
R_-g =1900 1b
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LUTE P 2 L B

Segment AB: Al Y

Vag = 1900 Ib t._"_.|

Mag = 1900x 1b-ft R, = 1900 Ib

Segment BC: 38/ 412000 Ib
Vec = 1900 - 2000 |'_ ‘18

=-1001b A ?
Mpc = 1900x - 2000(x - 3) l |

= 1900x - 2000x + 6000 *

= -100x + 6000
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Segment CD:

f f Vep =1900 - 2000
M v

M = 4600 b | Mcp = 1900x - 2000(x - 3) - 4800
" = 1900z - 2000x + 6000 - 4500
= 100y + 1200
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2000 bl M = 4800 Ib-ft
8 C
Al J [ Load
t_ 3 ft .‘_ 6 ft 3 ft Diagram
R, =19001b ' ! Rp=1001Ib
| 1900 b ! i 5
| |
i : Shear
\ ' Diagram
i -100 b !
5700 Ib-ft E

Moment
Diagram

>y

6)jliaJl

(91900 daysll

Iua.é_”éjﬁlaja_'znﬁ_wja-
dic Lalatio (adll 558 8395 095G AB ¢ 5l (§ -1

e 100 -
s e LieesY e).c blbx, o) b

. 4das Wslas (MAB=1900X (AB ¢ j=Ji Joi oy -1

MAB=0, X=0 e -
MAB =5700N.M X=3m e -

:BC sl Ja) e -2

Lbad Aalee MBC= 100X+6000  Adataall
MBC= 5700N.M X=3m & -

MBC= 5100N.M , X=9m , s -
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Layl ddas dalall:CD ¢ jodl (i o0
MCD=-100X+1200

X=9m ,MCD=300N.M wic

X=12m ,MCD=0 e
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PEENT s N

80 kN
l 10 kN/m
A w o
+B
Ra 2m 8m Re
. JL:JZQ‘ 2923) ‘.ALW-"'

2Ma=0 2Mc=0
10R = 2(80) + 5[10(10)] 10R4 = 8(80) + 5[10(10)]
R- =66 kN Ri=114 kN
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LUTE P 2 L B

10 kN/m

A Segment AB:
X Vap =114 - 10x kN

Map = 114x - 10x(x/2)
=114x - 5x2 kN-m it

Segment BC: | 2 m
Vec=114-80 - 10x ‘ B 10 kN/m

Ra= 114 kN

=34 -10x kN Avvvvvvvvv{

|
Mp-=114x - 80(x - 2) - 10x(x/2)
- A X =
160 + 34x - 5x 2 = 114 kN
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deoln .
80 kN ?J..,.LI“...—E...J.! ua.n_‘\ szﬁ.la.]am ) J.?\ M
‘ 10 kN/m
To draw the Shear Diagram:
il (1) For segment AB, Ve = 114 — 10x
C Diagram is linear; at x = 0, Vasa = 14 kN; at
8m x =2m, Vag = 94 kN.

Re = 66 kN (2) Vec = 34 — 10x for segment BC is

linear; at x = 2 m, Vgc = 14 kN; at
x = 10 m, Vec = —66 kN. When Vec
=0, x=349mthusVg.=0at 1.4
m from

i 2

'
:g . . . l I S ‘ .
To draw the F‘:)ntentj-c Diagrfl:::) d} oo
(1) Mg = 119x — 5x* is a second
Shans degree curve for segment AB; at x
2 — =0 Myg=0atx=2m, Mg =
oo i 208 kN-m.
(2) The moment diagram is also a
second degree curve for segment
BC given by Mg = 160 + 34x —
Sx%; atx =2 m, Mgc = 208 kN-m;
at x = 10 m, Mg = 0.
Mossent (3) Note that the maximum moment

1.9 m

217.8 kN-m —66 kN

z
2

occurs at point of zero shear.
] Oingram Thus, at x = 3.4 m, Mgc = 217.8
' kN-m.
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30 kN/m
A D
B C
im e 2m —€1lm
Ry Ro
s prrin B Y Je) 233,
VAB =20 kN F "I
Mag = 20x kN-m * YMa=0 YMp =0
Ra =20 kN 6Rp = 4[2(30)] 6R4 = 2[2(30)]
Rp = 40 kN Ra=20kN
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dsola
6ol
Bﬂ:& Vec =20 - 30(x - 3)
=110 - 30x kN
.| Mec = 20x - 30(x - 3)(x - 3)/2
= 20x - 15(x - 3)*
ot Segment CD:
B!lllllli! Voo =20 - 30(2)
C = 40 kN
NS = Mcp = 20x - 30(2)(x - 4)
=20x - 60(x - 4)
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30 kN/m o)lioJi

Load
Diagram

: Diagram
: 0.67 m
: ] 40 kN
: : : i :
] ' 1 < '
" : i ' :
E 60 kN.m ' ©96.67 kKN-m ! !
: ' = :
K '
§ e mi Moment
' | Diagram

ua.a_" LSFL.E.‘ZAM)J?“}A

To draw the Shear Diagram:

(1) For segment AB, the shear is
uniformly distributed at 20 kN.

(2) Vgc = 110 — 30x for segment BC;
atx=3m,Vgec=20kN; atx =5
m, Vagc = 420 kN. ForVg. =0, x =
3.67 m or 0.67 m from B.

(3) The shear for segment CD is

Sl e WSS AT

Todrawthe ntDlagl:Q)
(1) For AB, Mg = 20x; at x = 0, My =

0; atx=3m, Mg = 60 kN-m.

(2) Mec = 20x — 15(x — 3)* for
segment BC is second degree
curve; at x = 3 m, Mgc = 60 kN-m;
at x = 5 m, Mgc = 40 kN-m. Note
that maximum moment occurred
at zero shear; at x = 3.67 m, Mgc
= 66.67 kN-m.

(3) M = 20x — 60(x — 4) for segment
BCis linear; at x = 5 m, M = 40
KNm; atx =6 m, M = 0.
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JadY) 390 claa

2Ms=0 YMp=0
6Rp = 1[2(50)] + 5[2(20)] 6Rs = 5[2(50)] + 1[2(20)]
Rp =50 kN R4 =90 kN
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Segment AB: 50 kN/m
Vag =90 - 50x kN Wi
Map=90x -50x(x/2) A

= 90x - 25x° " _4
Ry = 90 kN
Segment BC:
VBC =90 - 50(2)
=-10 kN

Mp-=90x - 2(50)(x - 1)
= -10x + 100 kN-m



Py

Segment CD:

50 kN/m
T Dm0 =90-2(50) - 20(x - 4)
i m = 20x + 70kN

Mcp=90x - 2(30)(x - 1)
-20(x-4)(x-4)/2
=00x - 100(x - 1) - 10(x - 4)?
=-10x% + 70x - 60 kN-m

https://manara.edu.sy/
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""""" 20kN/m 50 5 To draw the Shear Diagram:

(1) Vag = 90 - 50x is linear; at x = 0, Vi
= 90 kN; at x = 2 m, Vgc = =10 kN.
When Vys = 0, x = 1.8 m.

(2) Vge = -10 kN along segment BC.

Rp = 50 kN (3) Ven = —20x + 70 is linear; at x = 4

m,Vm=-10kN;atx=6m,ch=-

s'-\.n.m“ﬁ\ Ja.]a_zn (

Shear |To draw the entmagruljd}w

(1) My = 90x — 25x° is second degree;
atx=0Meg=0;atx=18m, Mg
=81 kNm; at x =2 m, My = 80
kN-m.

(2) Mgc = -10x + 100 is linear; at x = 2
m, Mge = 80 kN-m; atx =4 m, Mg =
60 kN-m.

(3) My =-10x* + 70x - 60; at x = 4 m,
Mg =60kN-m; atx =6 m, My = 0.

https://manara.edu.sy/
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0jli_gJl .
L JSa1 § i) Al syl agies (il 98 cllalases syl (5) s
20 kN/m

|4—— 3m BﬂF 2m

40 kN

Segment AB: 20 kN/m
Vaes = —20x kKIN |||I||I||
Map = —20x(x/2) A

—10x2 kN-m I‘_ x _.l
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Segment BC: ___ 20kN/m
e JOlm
= -60 kN )
Msc = -20(3)(x - 1.5) i3 s |
20 kN/m =-60(x - 1.5) kN-m F— 2
A Y'M'u'm'u: ——  Segment CD:
le—— 3m —T—Zm—-t Vo =-20(3) + 40
40 kN =-20kN
€ X Mo =-20(3)(x - 1.5) + 40(x - 5)

=-60(x - 1.5) + 40(x - 5)

https://manara.edu.sy/
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To draw the Shear Diagram

(1) Vae = —20x for segment AB is linear; at
x=0,V=0;atx=3m, V=-60kN.

(2) Vge = —60 kN is uniformly distributed
along segment BC.

(3) Shearuniformakmgsegmentd)at

‘i.
Todrawﬂleﬂmtotﬁw d} e
(1) My = —10x* for segment AB is second

degree curve; at x = 0, Mag = 0; at x
=3m, Mg =-—90 kN-m.

(2) Mg = —60(x — 1.5) for segment BC is
linear; at x = 3 m, Mg = —90 kN-m; at
X =5m, Mg = —210 kN-m.

(3) M = 60(x — 1.5) + 40(x — 5) for
segment CD is also linear; at x = 5 m,
Mp=-210kNm,atx=7m, Mgp = —
250 kN-m.

—210 kN-m
Moment Diagram —250 kN-m
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R . .Gl " " X -t
M‘QW‘M Sllani P99 ua.a." S92 Ol seg MJ‘I(G) Jlus

15 kN

SkN/m
S0 kMN-m

{ T ——
A C

-n_ =
- -

I——5m -|- 5m !
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) Ii iﬁm,]’igﬁ-?ﬁ:
{3, =1 SN -V =0 1‘ i ——v
/= 551N ) e

$I0=0 AN - SNy )=
W=(n s 0Nn ()
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Sm < x5 = 10m, Fig. 6-Tc: I5kN 5(x;— 5)

+13F, =0 ST5KN - ISKN - SKN/m(r, - Sm) -V =0~ S0kNm b—t_
—
V= (1575 - St kN 0 lj
"—Sm 'I' —AV
[+IM =(; -80kN-m - 575kNx, + 15kN(x, - Sm) xgs,ng
+ﬂwmﬁh% Zhj+M=ﬂ 575 kN )

M= (250 + 15750 + 925)kNm (4



[

S)lial
15 ki 5 KM /S
0 1 oo

575 kM 34 25 kM
YV ikMN)
575
xired
— 9 25
10875
=0
xirme)

&A™

re Ly | A9 ua.&." 655 Ll (=)
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+13F =0

C+3M =1

|,
0- = -V =0
;

M+IE(I) 0=
3t

i
M=(9:—*;)m-m

LILEE PSS et
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shown in Fig. 7-12¢ are obtained by plotting Egs. | and 2.
The point of zero shear can be found using Eq. 1:

V=29 f—o
3
x=3520m

NOTE: It will be shown in Sec. 7.3 that this value of x happens to
represent the point on the beam where the maximum moment occurs.
Using Eq. 2, we have

s
(S;O) )kN- m

M, = (9(5.20) -

= 31.2kN'm
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https://manara.edu.sy/

[

. 0jlioJl .
JSad! G Akl Agall seatdl agjey padll g9 Sllakais syl : (8) Alie

[ZMC=0]

[ZMA=0]

9R, =5(810)
Ri=401b

9R, = 4(810)
Ra=3601b
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b 1 1 }
_— et At b

L7y

ﬂJLI_uJI Segment AB:

LILEE PN S et

y 270
X 6
y=45x
F= %xy = +x(45x)
F = 22.5x2

VAB " R1 - F
=450 - 22.52%1b

Mas=Rix-F(+x)
= 450x - 22.5x2( +x)
= 450x - 7.5x% 1b-ft
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[ 4ft

270 bfi Segment BC:
Vzc - 450 - 810

= -360 b

Msc = 450x - 810(x - 4)
= 450x - 810x + 3240

i = 3040 - 360x Ib

https://manara.edu.sy/
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270 Ib/ft

%
,
5

Moment Diagram

[

6jliall

To draw the Shear Diagram:
(1) Ve = 450 — 22.5x% is a second degree
curve; at x =0, Vag = 450 1b; at x = 6
(2) At x=a, Vas =0,
450 —22.5x* =0
22.5x* = 450
x* = 20
x = Y20
To check, use the sguared property of
parabola.
a*/450 = 6%/(450 + 360)
at =20

a = 20
(3) sz—mlggﬁ% I-I . ﬁ*‘"{)d—?i(}‘

To draw the Moment

(1) M, = 450x — 7.5x° for segment AB is
third ree curve; at x = 0, My = 0;
at x = , Mas = 1391.649 Ibft; at x =
6 ft, My = 1080 Ibft.

(2) M, = 3290 — 360x for segment BC is
linear; at x = 6 ft, My = 1080 Ibft; at
x =9 ft, Mg = 0.
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