Problem 1:
When 1k at point D:

D A .B C E4
20 10 30 30 10—~
RB - 1.5 k
RE - _O.Sk
VA =-1 k
M, =—-15k— ft
When 1k at point A:
Ry =1.167k
Ry =-0.167k
V, = —1 k (when 1k at slight left of A)
V, = 0 k (when 1k at slight right of A)
Vg =0.167 k
Ve =0.167k
M,=-5k—ft
J‘
D A B C F
20 10 30 30 10—~

When 1k at point B:

RB=1k
Ry =0k
VA=0k

Vg = 0 k (when 1k at slight left of B)
Vg = 1k (when 1k at slight right of B)
V.=0k




1
D A B
20 10 30 30 10—

When 1k at point C:

20 10 30

VAZOk

Ve = —0.5 k (when 1k at slight left of C)
Ve = 0.5 k (when 1k at slight right of C)

My =15k — ft

When 1k at point E:

30

10—~

D A .L.B C ! F
20 10 30 30 1

RB=0k

RE=1k

VAZOk

VBZOk

VC:Ok

When 1k at point F:



1k

;i F
10

30

30

10

20

0k
Vg = —0.167 k
Ve = —0.167 k

Rp = —0.167 k
Rg = 1.167k
My = —5k— ft

Va

IL for Va
IL for Vb
IL for Vc
IL for Ma
IL for Mb
IL for Mc
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Problem 2
Draw ILD for shear and moment at a,b & ¢

a b C
A AN, Y B
Ok 0k
IL for Va
1k 1k
0.4k 0.66
0k
Ok IL for Vb
0.34k 0.56k
0.4k
0k
Ok IL for Vc
03ak|  TT—— 0.56k
1k
Ok' Okl
IL for Ma
20k’ 11.2K'
Ok’ Ok IL for Mb
9.52k'
13.2k'
Ok' Okl
IL for Mc
28k’




Problem 4
Draw ILD for shear and moment at b,c & d

I——v | 4} | 12: 18 |

B | | c RC cos 45

bl ‘ ld Rg\sin45‘ﬂéc|1
E C Md. Ragib Nur Alam
L CE 13
N ragibnur.ce@gmail.com
RA
1.4k 1.2k
007725
RA
Vb
-1k
0.4k 0.2k
7 Ve
om%
0.4k 1k
: 0.6k
0.2k
77 Ve
0.4k
Mb
-6k’
3.2k' 7771.6k' Ve
3.2k'%
7.2k’ 8k’
Md
7.2k’ ﬂ3.6k’




® 1k
3 '_l 3
% U'__ 1 ;n Cc
RA l —] RA
5 8 when 1k at B > J > .
! | | RA=32 =1.4k b
| | ¢ | RC cos 45 RC cos 45 =-0.4k Left side of ¢
T
b ' _ RC=- 5245 =-0.566k 1
) sin 45 CA RC sin 45=-0.566sin 45=-0.4k a ,
! Vb=-1k 8
1 Ve=-RC sin 45=0.4 e RC cos 45
I Vd=-RC cos 45 =0.4 18 _
Mb=-6k' B
Mc=3.2k' 2 b 1
‘Aﬁf Md=-7.2k’ 2 | Left side of b V Right side of d so, Vd
& o in opposite direction
RA ! % O RC cos 45
[ rkl | |
bl 5 I $ ¢ |RC cos 45
d c
5 csin4s| /1
18 When 1k atb 1
< RA=38 =12k
= I —T— C
I C . |RC cos 45 RC COSOA;S =-0.2k When 1k at left of b
b b d RC=- 55¢55 =-0.283k
sin 45 RC sin 45=-0.283sin 45=-0.2k

Md. Ragib Nur Alam
CE 13
ragibnur.ce@gmail.com

C
Al
1

Vb=-1k(left)
Vb=0(right)

Vc=-RC sin 45=0.2
Vd=-RC cos 45 =0.2
Mb=0k'

Mc=1.6k'

Md=-3.6k’

c RC cos 45

RA

When 1k at right of b

C

1
1

RC sin




When 1k atd
c RC cos 45 RC cos 45 =0.4k
sin 45 RC= coos;is =0.566k

A
A
RA
T ‘WI "’
B | I C
b D
‘ d sin 45
1
—T—c
When 1k at left of d
A
A,
RA
6 ™ 18
T |
B I C
b D d
sin 45

S

RA

When 1k at right of d

c RC sin 45=0.566sin 45=0.4k
41 Vb=0k
Vc=-RC sin 45=-0.4k
Vd=-RC cos 45 =-0.4k (left)
Vd=-RC cos 45 =0.6k (right)
Mb=0k'
Mc=-3.2k'
Md=7.2k'

RC cos 45

C

RC cos 45

C

RC cos 45

When 1k at D
RA=1k

RC cos 45 =0k
RC=- z22= =0k
RC sin 45=-0.283sin 45=0k
Vb=0k

Vc=-RC sin 45=0
Vd=-RC cos 45 =0
Mb=0k'

Mc=0k'

Md=0k'

Md. Ragib Nur Alam

CE 13
ce@gmail.com

A
A,
RA
ragibnur.
6 12 18 .
T
| CRCcos45
bl D
sin 45 C

S

RA

When 1k at C
RA=0k

RC cos 45 =1k
RC= mazs =1.414k
RC sin 45=1.414sin 45=1k
Vb=0k

Vc=-RC sin 45=-1k
Vd=0k

Mb=0k'

Mc=-8kK'

Md=0k'




Problem 5 ﬁ {

When 1k ata

Rb= 1k

RBC sin 26 .565=0k
RBC =-gr¥zss=0k
RBC cos 26.565=0k
VC=0k

VD=0

MC=0

MD=0

When 1k ata
Rb=%k

RBC sin 26 .565=4 k
RBC =-g3855=-0.894
RBC cos 26.565=-0.8
VC=0.8k

VD=-$ k(left)

VD=2 k(right)

MC= -3.2k

MD=2%k

When 1k atB
Rb=0k

RBC sin 26 .565=-1k
RBC =-grobzs=-2.236
RBC cos 26.565=-2k
VC=2k

VD=0k

MC= -8k’

MD= 0k’

Md. Ragib Nur Alam

CE 13

ragibnur.ce@gmail.com

Draw ILD for shear and moment at C & D. If the load moves from A to B. b
b g
o 11
A
)
A a b | K
| L 10:
10 8 } 12 L
b
2k g
b.8k
A
1k
1k ik |
L 10
2k
° b
g
4K
3.2¢
(g |
10
6k’
[¢
)
A b
bk
b
When 1k atA
o Rb= 8=k l 10- 8
) 4 =
] RBC sin 26 .565=% k -
RBC =grifezz=1.118k
RBC cos 26.565=1k
A VC=-1 10
VD=RBC sin 26 .565=3 k
MC= 4k’
| MD= -6k’ p— o
} 10
r ot
g 12
Rab
wl
) -
A a b BL cos 26.565 }
BC sin 26.565
| | | c
L 10: 8 } 1 1 1
/L R
: R !
g t 5
a
A b \RBC=RB=RC

o
b | —_ ° ¢

P p—




Problem 06

Find shear and moment at 1,2 &3 and reaction at

C if load moves from B to D

B ,

X

0.595 k

1.27 k

1K 1.108
7 7

Shear force is sum of all the transverse forces
(perpendicular to the member or beam)

2 Cc

When 1k atB

RC=0.324K]

RA=0.675 K

RC=%=0.324 k
RA=1-RC=0.675 k
V1=RA cos 53= 0.405 k

M1=10* 0.406 = 4.06 k'
M2=15%0.324 = 4.86 k'
M3=0k'

When 1k at 2-2

Md. Ragib Nur Alam
CE 13
ragibnur.ce@gmail.com

@]
@)

Cc

4

RC=0.595}J

|
IL for RC C 3 RC=%&-= 0.595 k
RA=1-RC=0.405 k
0.405k 4 V1=RA cos 53= 0.244 k
0244k V2= -0.595 k (When 1k at left of 2-2)
RC=0. 595|J V2= 0.405 k (When 1k at right of 2-2)
IL for V1 V3= 0k
0.065K] 0.162 k M1=10*0.244 =244 k'
0.405€ mg: gskv 0.595 = 8.925 K
0.324k IL for V2 4 | |
‘%é‘ 0.27k
595k
RA=0.405]
1K 1k IL for V3
|
4.06K W 244K C 3 D
/77| - IL for M1 A
ook 1.6k
RC=O,595PJ
l8.925 k' ]
4.86K W-
iz IL for M2
.38 k| 5.95k' | /
IL for M3
6K RA=0.405 When 1k at left of 2-2 RA=0405
I k\ When 1k at 3-3 |
r 2 C 3 D  Re=#=1108k o
16 RA=1-RC=0.108 k C
1 V1=RA cos 53= -0.065 k
;J V2= -0.108k
RC=1.108 V3= 0 k (When 1k at left of 3-3) _ }4
ancas st ooes V3= 1 k (When 1k at right of 3-3) RC=1.108
M1=-10 * 0.065 =- 0.65K'
M2= 15 * 1.108 -19*1 = -2.38 k'
| | | | M3=0k"
j . j
c/N\3 D whenkatc 2} !
RC=1k D
1 RA=1-RC=0 k C
V1=RA cos 53= 0k 1
Re=1K v2=0k
V3= ok e
M1=0K
M2=0 K
M3=0 K

RA=0Q

Cc

RC=1.108}J

When 1k at D

RC=#=127k
RA=1-RC= 0.27 k

V1=RA cos 53=-0.162 k

M1=-10*0.162 = -1.62 k'
M2=15*1.27 - 26*1 =-5.95 k'
M3=-6 k'




Problem 7

10 30 4-
13k
\Q -1/3k
1k
0k
\4 -10 k'
0
sk
T )
2k
Md. Ragib Nur Alam
CE 13
ragibnur.ce@gmail.com
b
2 2
I k
1k
A |1
! b

w
(=]

N

1K When 1k at A
Rc=/ k Rb=% k
A 1 Vi=ik
M1= 0k
1k D V2= -1k Left clockwise moment +ve
B M2= -2 k up shear +ve
2 i 2
10 30; - © ZE
1K I ¢ ! When 1k at B
Rc=0 k Rb=1 k
V1=0k
|t M1= Ok
| V2= 0k
4 D M2= 0 k
10 30 | © | -4 |
2 12
When 1k at 1-1 r
Rc=1 k Rb=0 k Tk
V1= 1 k(left)
V1=0 k (right) 1 I
M1= 0k
V2=1k D
M2= 6 k B
o " | |
30 & 4
2 12
Ik |
k
1
D
B
10 30 | & | 4 |
When 1k at left of 1-1 L
2 12
Ik I
1k
1
D
B
When 1k at D 0 - | |
Rc=4 k Rb=-k e - M
Vi=-1k When 1k at right of 1-1
M1=-10k
V2=£k
M2=8 k'




Problem 08
Draw ILD for shear and moment for f & g for the unit load moving 1k
from A to B.

20 28 20 28 20 28
| | ! |

A Q ) B A B A E F B
a b c o { c
aJ/b CJ aJ/b CJ
C IQ Olf D C IQ If D C E' IQ Fof
[<6=

D
—~6— = A —~6— —P= A A == A
10 20 1 ~—10 20 16 ~—10 20 16—
1k When 1k at A
o o Take moment about F Y ME' 0
© | 20 | 28 so, unknown reduced =-1*8-c*20=0
Q to1 =c=-04k
A | | B "<_8 20 | 28 sum of moments at
o | | SMF =0 SFy=0
| | | | A E F B >_1*28+a*20=0 =a+c+by-1=0
_28__ - 1=
0043k l l IL fror Vf =a=5=1.4 k zg;'z 00'4+by 1=0
| l0.217 k a=14K b=0 |[c=-0.4 k Then take moment
| | |-O'652 k 21,261 K / about E' YFx=0
| 139k 4 aand b passes =bx=0
| | // through E'
| IL fror Vg E'L Take moment about C
| YMC=0
| b1se i 7.654 K a= 1.4k =0 =04k =1.4*10-0.4*30-RD*46=0
0.608 k' / % '
| IL fror Mf C E' F

I f D SFy=0

g
I |
6.902 k' B.51K B.128 Kk | | ~6~ — 2= \ =1.4-0.4-0.043-RC=0
%‘e N * e
S 0.957k 0.043k  yf=-0.0434k

| | | | IL fror Mg
| | | | Vg=-0.0434-0.4=-0.4434k

Mf= 0.0434*14=0.6076k'
Mg=0.0434*30+ 0.4*14=6.902K’




When 1k at E
1k
8 | 20 | 28
A E F B
a=1k b=0 |c=-0k
/
|/
| 7/
/
EIL
a= 1k =0 =0k
C E' Ig F' i D
A ~6~ —2= A
~—10 20 16
0.783k 0.217k

Take moment about F.
so, unknown reduced
to 1. sum of moments
at

SMF =0
=-1*20+a*20=0
=a=1k

Then take moment
about E' . since, a and
b passes through E'

YME' 0
=c=0

SFy=0
=by=0

Y Fx=0
=bx=0

Take moment about C
YMC =0
=1*10-RD*46=0
=>RD=12=0.217 k

SFy=0
=1-0.217-RC=0
=>RC=0.783k

Vf=-0.217k
Vg=-0.217k

Mf=
0.217*14=3.038k’
Mg=0.217*30=6.51Kk’

When 1k at F

20

0]

a=0k

c=1k

~—10
0.348k

Take moment about F.
so, unknown reduced to
1. sum of moments at F

YMF =0
=a=0k
Then take moment

about E' a and b passes
through E'

YME' 0
=-1*20+c*20=0

=c=1k

2Fy=0
=by=0

YFx =0
=bx=0

0.652k

Take moment about C
YMC =0

=
1.4*10-0.4*30-RD*46=0
=RD=32=0.652 k

YFy=0
=1-0.652-RC=0
=RC=0.348 k

Vf=-0.652k
Vg=1-0.652=0.348k

Mf= 0.348*14=9.128K’
Mg=0.652*30-1*14=5.56k'

When 1k at B 1k
~—8 20 28
| |
A E F
|
B
a=-1.4 b=0 |[c=2.4k
/
7
| /
e/
Take moment about F
so, unknown reduced YME' 0
to 1.sum of moments =1*48-c*20=0
atF =c=2.4k
YMF =0
=a*20+1*28=0 SFy =0
>a=-1.4k =1.4+1-2.4-by=0
=by=0
Then take moment
about E' . a and b YFx=0
passes through E' =bx=0
a=-14k =0 =24k
cp—Ed g Fof 0
A —~6— = A
~—10 20 16
-0.261k 1.261k

Take moment about C
YMC =0

=-1.4"10+2.4*30-RD*46=0

>RD=32=1.261 k
YFy=0
=-1.4+2.4-1.261-RC=0
=>RC=-0.261k

Vf=-1.261k
Vg=-1.261+2.4=1.139k

Mf= 1.261*14=17.654K’

Mg=1.261*30-2.4*14= 4.

23k’




Problem 09

Draw ILD for RA, RBC, shear & moment at 1-1 & 2-2

6
A B pHi Iz e
I 20 ! 8=t ! 10 ! 15 !
Wl 11
| | | | IL for RA
| | . |
| 1.667k | | |
V% I I [P
| | . |
ok | | | | ILforv1
&L
| | . |
OkI | ILforv2
| | . |
' | i i i IL for M1
rq%-mk- . |
| | . |
| |y | | 1L for w2
|
|

| 26 k' | |
,,Q, J RBC %36.87“‘
o Ao ool s

When 1 k at A

RAXx

inge
nk L
6q/< |
B I

20
RAy

1k

RBC=0k

36.87°

20
RA=1k

JRBC cos 36.87°

RBC sin 36.87°=0k

YMB =0
=>RA=1k

2Fy=0

=RBC sin 36.87°
=>RBC=5357=0k
=RBC cos 36.87°

0k

0k

V1= 0k
V2=0k

M1= 0Ok’
M2=0k'

When 1 k at B
‘ 1k

6

RAX

A } B

RBC sin 36.87°=1k
1.667k

BC cos 3_6%87

=1.333k
ME 25K

D1 [2

|—e——L—1 0‘|<—1 5—

(E 7REx 1.333k

YMB =0

=>RA= 0k

XFy=0

=RBC sin 36.87° 1k
=>RBC=g3557=1.667k
=RBC cos 36.87° 1.333k
ME=33*1+ 1.333*6= 41k’

Vi=-1k
V2=-1k

M1= -41+ 25= -16K’
M2= -25+15= -26k'

1k
BC=1.667k

RBC cos 36.87°=1.333k

20
RA=0k

RBC sin 36.87°=1k




When 1k atD

$MB =0

=RA= 0k

2Fy=0

=RBC sin 36.87° 0k 36, 7

RBC sin 36.87°=0k
667k

ik
| RBC cos 36.87°=0k

ME=25 k'

=>RBC=52%57=0k

EJ REx=0k

RBC sin 36.87°=0k
1.667k

36.47° Tk RBCCO&-%$7°ZOK ME=25 k'
|

D1 [2 [ E / Rex=ox

ME
1 2
RAX - ? =RBC cos 36.87° 0k e g-=le10—=le—15—=REy=1k
| ME=-25%1=-25K’ .
Ioéa~|‘1o——l~—15—— Just left of section 1-1
V1= -1 k(Just left of section 1-1) REy=14 Rec Sm%'w;:é’;k
RAy V1= 0k (Just right of section 1-1) ' 1K
V2=-1k 36.87° RBC cos 36.87°=0k _ ,
M1= -25+ 25= 0K’ ( ;mé ME=25 k
M2= -25+15= -10K' | N
D1 [2 L E / Rrexcox
l<g-steqQ—ste—or15—+
Just right of section 1-1
RBC sin 36.87°=0k
When 1 k at 2-2 _ RBC sin 36.87°=0k 1.667k
XMB=0 667k a1k
=RA= 0k 1k !\ RBC cos|36.87°=0k _ ,
SFy=0 36.47° RBC cos 36.87°= ME=15 k' 36.87° \I ME=15 k
=RBC sin 36.87° 0k i
RAX 0 2 D1 [2 E J Rex-ok
A =>RBC=gr3537=0k D1 2 [T eco
=RBC cos 36.87° 0k 81 0—=t=—15—=]
ME=-15%1=-15K’ i -
gl 15— Just left of section 2-2
RAy Vi=0k REy=1K RBC sin 36.87°=0k
V2=-1 k(Just left of section 2-2) 180Tk 1k
V2= 0k (Just right of section 2-2) !\ RBC cos 36.8]°=0k
. ME=15 k'
36 87 \\w _%
M1= -15-10+ 25= 0K’ i |
M2= -15+15= 0K’ D1 [2 [E / rexox
8t 0—+ 15 -
Just right of section 2-2
When 1k atE TMB =0
=RA= 0k RBC sin 36.87°=0k
YFy=0 1,667k
RBC sin 36.87° 0k & : ik
RAX g st 0 _ RBC cos 36.87°=0k
A =>RBC=gr3s57=0k 36 47° ME=0 k'
=RBC cos 36.87° 0k i \I | k'—\
ME= 0k’ D1 2 [E /) Rex-ok
RAy V1=0k
V2=0k 1 15—

M1= -25+25=0Kk’
M2= -15+15= 0k’

REy=1K|

Created By -
Md.Ragib Nur Alam(CE- 13)
ragibnur.ce@gmail.com




Problem 10

Draw ILD for RBE, shear & momentat F & G

|
Ly B F c\_ D
E
H
| 10 |3-|‘3—|
1.238 k |‘k 0762k  0.286,k
VX7 /77 7 F Ao s

gzl | Lo

IL for VF

0.238 k|

IL for MG

Created By -
Md.Ragib Nur Alam(CE- 13)
ragibnur.ce@gmail.com

When 1 k at A

ik

A

|
'[;3 ¥ c\ P
BE=1.238 k

H
RH

I3

[¢)]
A
(=)

O

=-0.238k

SMH =0
=>RBE*21-26*1=0
=RBE=1.238k
Y Fy=0

=RH= -0.238k
=RH cos 53.13° -0.143k
VF=1.238-1=0.238k
VG=0.143k

MF= -0.238*16= -3.808k’
MG= -0.143*5= -0.715k’'

g

YMH =0
=>RBE*21-21*1=0
=>RBE=0k

3Fy=0

=>RH = 0k

=>RH cos 53.13° 0k

VF=0k
VG= 0k

MF= 0k’
MG= 0k’

When 1k atF

ik

SMH =0
SRBE*21-16*1=0
=RBE=0.762 k

A E s
BE=0.768 k

| I3

)

a
EN
(=]

Y Fy=0
=RH= 0.238k
=RH cos 53.13° 0.143k

\> VF= -0.238k(1k at left of F)

H VF= 0.768Kk(1k at right of F)

| RH=0.238k vG= -0.143k
3—1—3—

5 | 5 | 10
When 1k at left of F

H

- | RH= 0.238k | | |
3.1‘3.. 5 5

| 11k

A LB Te C
BE=0.768 k

10
When 1k at right of F

MF= 3.808K’
16 MG= 0.715K'
21
When1katC When 1 k at D
Fk 11k $MH =0
| SMH = 0 | SRBE*21-3*1=0
D
L.y LB F C ZRBE*21-6*1= 0 ) TB 13 c\ P =>RBE=0.143 k
BE=0.286k SRBE=0.286 k RBE=0. 143k TFy=0
SFy=0 SRH = 0.857k
N =RH = 0.714k =SRH cos 53.13°  0.514k
H =RH cos 53.13° 0.429k \>'
] H VF=0.143k
| RH=0.714k  VF=0.286k RH=0.857k VG=-0.514k
_ _ . VG=-0.429k |
5 5 LA 3 5 5 10 3+ MF= 0.143*5=0.715K'
MF= 0.714*16-10= 1.424k' 16 MG= 0.514*5= 2.571K’
21 MG= 0.429*5= 2.145k'




Problem :11
When. 1k at point A;
A, =1k

RBDZOk

Vv, = 0k

Vb:()k

M, =0k —ft

When 1k at point a:

A, =1k

V, = Ok (when 1k at left)

V, = 1k (when 1k at right)

Vb:0k

ZMa=0

= My;+M,+6=0
=M, —6+6=0
=M, =0k —ft
M, =0k — ft

When 1k at point B:

A, =1k
RBD=0k

v, = 1k
Vb:()k

=M, —124+6=0
> M, =—-6k—ft

When 1k at point C:

Rppsin36.87 = 1.4 k
1.4

Rep = 3687 —

Ry = —0.4

A, =14k

2.33

v, =14k
V, =04k

= M, +14%12=0

ZMazo

= Mg+ M, +6%1.4=0
— M, —168 +84 =0

= M, +0.4%6=0
= M, = —24k— ft

When 1k at point D:
Rpp sin36.87 = 1k

Ryp = ———— =1.667k
BD ™ §in36.87

R = Ok
A, =1k

v, =1k

=M, +12%1=0

= M, =—-12k — ft

S M, =0
— Mg+ M, +6%1=0
=M, —124+6=0

= M, = -6k — ft

When 1k at point b:

Rgp sin36.87 = 0.6 k
0.6

Rep = G687~ ¥

Ry = 0.4k

A, =06k




V, =06k

Vb=_

0.4 k(just at left of b)

Vp = 0.6 k(just at right of b)

ZMA:O

=M, +06x12=0

=M, =-72k—ft

ZMa=o
= Mg+ M, +6%0.6=0
=M, —72+3.6=0

= M, =-3.6k—ft

ZMb:O

=M, —04%x6=0

-H -—-—-.-4--

Vi

+

1k
£

0.6k

04k

D6k

0.4k

6k

12k

12k

72Kk

6k

6k

24k

pi
j

When 1k at point E:
RBDZREZAyZOk
My=M,=M, =0

Va=Vb=0k

%77’\ IL for Rgp

IL for v,

IL for vy,

IL for M,

IL for M,

IL for M,



Problem 12 R8D REDsinx oo
Draw ILD for RBD, MF, Va, Vb, Ma, Mb : . V | Croated By
A E -
c o | VANEE F] repcosx D R DN Md.Ragib Nur Alam(CE- 13)
= E COs X - . .
Bl | RBD sin x - A RFx MF ragibnur.ce@gmail.com
45
A B £ I f ] Fy
a
| | [T | Zee=e
| | | | | | When1 k at A =>RA=1k RBD=QW”_\. ..
_— T Fy=0 fik x=36.87"
c D | E SRBDsin36.87° Ok | |
| | 1667k | | | 1K 5] T Reps - ok LA al B RBD cos x=0k
0.833 Kk ) o5 ST = ~
I I 6.87 £ || =RBDcos3687° 0k =1k )
| | | | ILD for RBD A Al B 7 RBD sin x=0k
| | b1 | | AN Va=0k
, Vb= 0k
| 105k’ 15K " | | | | | ,
LD for MF Ma= 0K’
| | [ | o
| | | | | | When1kata SIMB=0 RBD=0.833k RBD sin x=0.5k
| 0.5k | | | | c D | E >RA*18-9%1=0 dk x=36.87° RBD=0.833k
%\. k bf T =RA=05k A | c 6.87] c
\ ) \ | ILDforVa Y er 45  IFy=0 al B | RBD cos x=0.667k | p__ITb
I I | A 6. Fl  SRBDsin36.87° 05k 0.5 45 RBD'cos x=0667k 4
Q al T - - =0 . RFx=0.667k MF=10.5k
| | | =RBD= 5735~ = 0.833k RBD sin x=0.5k
=RBD cos 36.87° 0.667k | | |
| | | | | | | | MF= 0.5%15+ 0.667*4.5= 10.5 k' Fy=0.5k
ILD for Vb |
| Va=-0.5 k(When 1k at left of a)
Va= 0.5k(When 1k at right of a) RBD=0.833k RBD=0.833k
| Vb=-0.5k ik x=3.87° ik x=36.87°
Ma= 0.5%9=4.5K' I N [
| Mb= -3K L al B RBD cos x=0.667k 'R al 51 RBD cos x=0.667k
= A=0.5k
| AZ0.5K RBD sin x=0.5k RBD sin x=0.5k
| ILD for Ma When 1k atleft of 2 When 1k at right of a
| When 1k atB SMB=0 Va=0k RBD=1.667k RBD sin x=1
ILD for Mb c D | E =RBD sin 36.87*18-9*1=0 | Vb=-1k ik x=36.87° |/§ RBD=1.667k
rk j/“ bl 7 | =rBDsin36.87=1k A I - _fc 5.87f c
. 45 - - Ma= 0K’ L a RBD cos x=1.333k TT5
6.67 =RBD= gy = 1.667k D
A 5 Ed'| ZRepcossear 1333k | Mb= -6k A=0k 40 RBD 0 x21-333k 45 \F=p1id
AN al ] RBD sin x=1k i RFx=1.333k =
SFy=0
| | L R v e o A
MF= 1¥15+ 1.333*4.5= 21 k'
REDsin36§7=0 | Va=0k A A When 1katD B RBDsin3687=0 | Va=0k g 87BfD=0k
SRBD=gfgr = Ok | Vb=-1k l c 5577 . c L I £ | =RBD=gfme = 0k | Vb=-1k |C E
1| =rBDcos36.87° 0K B =RBD cos 36.87° 0 1 TTb
45 Ma= 0K’ I o__T1b MF=21K Ma= ok'| 45 RBD'cos x=0k | o
l - Mb= -21+9=-12k] 45 ~ RBDCoSX0k 4o I 6.7° 48 - Mo 6k REx=0k MF=15K
SFy=0 = = i REx=0k A B ) E ] ZFy=0 = BD sfr| x=0k
=RF= 0k A al T =RF= 0k _
RFy=1k
et RFy=1k e e
l I I | , MF=1%21= 21k | | | | | | | || Mr=11s=15K | | ,
G- |
RBD=0k
When 1k atb . 36.82 | ] When 1 katEC o |
5 AL LR e
cos x= o
¢ ) E RBD sin 36.87= 0 _ SOk MF=ok' [ | o 73687 RBD sin 36.87=0
ol _4fs =RBD=ggr = 0k | REDsipx=0k AN al [ =RBD= g = Ok
| ~36.87° F_| =RBD cos 36.87° 0k Fy=1k =RBD cos 36.87° Ok
A Al 7 When 1k at left of b [ | | | ,
A SFy=0 SFy=0
| | | | =RF=0k RED=0 SRF= 0k
| K
- -0 36.8%, MF=0Kk'
MF=1%9=9 k | £ /?, RBD=0k k
36 FepmRe Va=0k 4'5 D‘ B0 casb0 k ¢ k| Va=0k
c - e Vb= -1k(When 1k at left of b) RExe0k MF=9K Dl ALY I Vb= 0k
_ : o cos x=0 k . 45
of 7 T _f Vb= 0k(When 1k at right of b) RBD sin x=0k RFx=0k MF=0kK' _l Maz Ok
l RBD cos x=0 k p e 45 , [ | I RFy=1k RBD sin x=0k Mb= 0k'
RBD o REAEOK MF=9K o) Ma= Ok | =ik
sin X=( =
Rry=1k When 1K at right of b | [ ,
|l |




Problem 13

D ILD for MA, Va, Vb, Ma, Mb
raw or MA, Va, Vb, Ma, load from right to left.

The load transmitted from right to left should be considered minor.

Taking, RC sin 36.87°
as minor

RCsin 36.87° 0k
RAy=1k

MA= 0k

Va=0k
Vb= 0k

| | | Ma= 0k’

ILD for MA Mb= Ok’

As at left side of link there is a fixed support so the link transmits the

What is going on at the

||nk9’>? Horizontal force need not to be counted as right side of link/ hinge is

roller. let us assume the internal hinge as link :)
| RAY c
RA; = g C sin x
| MF=10.5k’ 4]; 36.87°
45 r
! | Csinx D b
B al C RCcos x

L_Q_L_Q_J_

RAy = 1k

RAy = 1k
C sin x=0k

MA=9k' A=9K'

rC sin x=0k

Taking, RC sin 36.87° as minor
RCsin 36.87° 0k

RAy=1k

MA=9k'

When 1k at a

ILD for Va

Va= 0 k(When 1k at left of a)
Va= 1k(When 1k at right of a)

al C RC cos x

l‘lk

When 1k at left of a
=1k

]
I c

C sin x=0k

Vb= 0k
4
ILD for Vb | | | Ma= 0k’
Mb= 0k' B a
When 1k at right of a
Taking, RC sin 36.87° as minor RAY = 1k
RCsin 36.87° Ok s
RAy=1k RAY =18k
MA= 18K’ T
ILD for Ma 4'5 A 113
Z . Va=1k
| | -6.426K oot | Vb= 0k B al RCoos x
Ma= -9k’ RC sin x=0k
o 5.139K, | | | | | Mb= 0K’ S E
| | Z'SMKW 3 k
ME= 0 Va=0.714
ILD for Mb
or When 1k atD SRC sin 36.87°21-15%1= 0 Vb= -0.286k sebre T
| | | | | | s =RC sin 36.87= 0.714 k= RAy RAY =0.714 k l 4'5 k A
| | =RCcos 36.87° 0 RAx Roller |Ma= -6.426K' 5Bl
- . MA=12.852K k
B al f Mb= 2574k C sin x=0.714 k - J
45 ik SFy 0 4 RE=0.286
When 1k atb [ SRE=0286k | | | |
- D [} E B a C]
MA=12.852k'
RC sin x=0.714k Horizontal Component is
| | | | | L_g_.l._g_. not possible cause there
is no hinge support
When 1k atD RAY =0k
| | L. | FREn TXAE e N
.T =RC sin 36.87*21-0%1= 0 MA=0k’
SIME= 0 3687 5 K =RC sin 36.87= 0 k= RAy 4
=RC sin 36.87*21-9%1= 0 l | F ] =RCcos 36.87° 0 RAx Roller
=RC sin 36.87= 0.429 k= RA D bl E B a qd
C sin x=|0.429 K SFy 0
=RCcos 36.87° 0k RAx | E=0.571k =RE=1k RC sin x=0k
SFy 0 When 1k at left of b | | | | MA= 0K' '
=>RE=0.571k RC sin x=0.429k
Va=0k
MA=0.429*18=7.722k' Vb= 0k .
36 44\6 " 361 745 [
Va=0.429 k 36 704]; ] | Ll Ma= 0K’ | |
Vb= -0.571k(When 1k at left of b) ‘ 'k D bl Horizontal Component is not Mb= 0k’ D bl E
Vb= 0.429 k(When 1k at right of b) ) Bl C sin x=0.429 k E possible cause there is no hinge C sin x=0 k E-1k
C sin x=0.429 k E |D E=0.571k support =
Ma=0.429*9= -3.861k' |O | E=0.571k | | | |
Mb= 0.571%9=5.139 k' When 1k at right of b




Problem 14:

RA=0.857k

G sin x=Ry=
When 1k at right of b

Draw ILD for Va,Vb,Vc,Ma,Mb,Mc if the unit load moves from D to F. RA=1.286K When 1 k at D
L SIMG= 0 Va= 0k
3 A >RA*14-18*1=0 Vb= 0.286k
> a >RA=H=1286k Vc= -Ry cos
L The distance of A from b is not given in assignment if T c 45° - -0.202 0.202k
2 A assumed infinitesimal influence line would be different. 4 1k Y Fx=0
2 | A4 =>RG cos 45° 0k Ma= OK'
2t ¢ D g E > Mb=-0.286*12= -3.432K’
fr i g SFy=0 Mc= (-0.202*3)= -0.606K'
’_ —RG cos x=0k =>RA RGsin45° 1k
! Ry cos x= -0.202k x=45 >RGsin 45° -0.286k
{ gl 2bg— 1]
RG sin x=Ry=-0.286k
SMG=0 RA=0.857k
RA=0.857k >RA*14-12*1=0
IL for Va A >RA=$5=0857k
When1katbh -
x=
IL for Vb0'286k 1k =RG cos 45° 0k
- SFy=0
2 SRA RGsin45° 1k
0.202k 1 G cos x=0k =RG sin 45°  0.143k
IL for Ve — Va= 0k G sin x=Ry=0.143k
bt~ 2l—p—+ls Vb= -0.143k(When 1k at left of b) When 1k at left of b
G sin x=Ry=0.143k Vb= 0.857k(When 1k at left of b)
Vc -Rycos45° - 0.101 -0.101k
Ma= 0K When1katF
IL for Ma Mb=0.101*12= 1.212K'
Mc= (0.101*3)= 0.303K’'
L RA=0k
IL for Mb 2 A
2 C a
ik
-3.432K' SMG=0 1
SRA*14-4%1=0 5 } & 5
When 1k atE SRA=#£=0.286k 4
t ! N
G cos x= 1k
Liorm Z;><G=0 45 o Ry cos x= 0.707k x=45°
or Mc =RG cos 45° Y|
} | RA=0.286k bted 2t
0.606k' SFy=0 RG sin x=Ry=1k
SRA RGsin45° 1k
SRGsin45° 0.714k
RA
L Va= 0k
2 A Vb= 0.286k
2 c a Vc -Rycos 45° -0.505k
rr G cos x=0k Ma= 0Ok’
- —F 4 x=45 Mb= 0.286*2= 0.572k'
\C\_? Mc= (0.505*3)= 1.515k'
G RG cos X RG sin x=Ry=0.714k
RG sin x

0.143k

Created By -

Md.Ragib Nur Alam(CE-

ragibnur.ce@gmail.com

13)

SMG=0
>Ry*14-14*1=0
=Ry=1k

Y Fx=0

=RG cos 45° 0k
YFy=0

=RA RGsin45° 1k
=RA= 0k

Va= 0k
Vb= 0k
Vc -Rycos45° -0.707k

Ma= 0k’
Mbs= 0K’
Mc= (0.707%3)= 2.121k'




B
‘ When1katA IMB=0 r | |

SRA*a-a*1=0 A ﬁ B JC €] D
=>RA=%=1k L L
o—1l | A B C D

A BO—F—C €] D E SFy=0 \ . | — : |
RA=1k C D =RA+RB=1k
b , =RB= 0k
! b 1 j | for right of link M
m 5 RC=RD= 0k ™
A r ] | VE= 0k l ! |
B B—H C €] DL E VG= 0k A L BYFl LC €] DL E
RA=1k LB=0 c D MF= 0k A C P
—a— —— I —c— G= 0K t a LR T "
1k SMA= 0 SFy=0
When1katF SRB*a-a*1=0 SRC+RD= RB
=RB=%=1k _ b
| A BO—F—TC €] D E =RD= 7k k B=1k
A c D 2Fy=0 VF= -1k i
| N ) =RA+RB=1k - L |
| I a o + —c— =RA= 0k ve= b A B BF—JC q D
RB=0k
Rb is minor I for right of link  fyre 1% = i A=k B=1k LC: (1+ Hk RD= 4k
| /i/ for right of link | ¥MD=0 B -b [_ —a— [ s 1 s | |
$MD= 0 BF LC el Dl E S(I+b)*1-RCHI=0 |MG=-7*5=4k
| [ | | - s(+§r1Rer=0 C= (1-4k RD= 4k =Re=L =1+ bk
| [ | | | | SRC==(1+Lk b= F —c—
| | ] | 1+ SFy=0 RB=0k ik When1katC (« RBis minor
Iz =RC+RD=1 | —I | for right of link
_ b ] SMD=0
| [ 11 Sk | =RD= gk B I; al D E|A L B H LC El DL E SF1-RCH=0
>RC= 1k
| | VF= -1 k(When 1k at left of F) C= (1-4k RD= 4k A C . SFy=0
VF= 0 k(When 1k at right of F) T I o t o | f | =RC+RD=1
| VG= %k B=0k =RD= 0k
| When 1k at left of F
MF= 0K’ rk B=0k VF= 0k
bl b K VG= 0k
MG= - &+ L=Dy 1 | — 0K
| 7 T d T | | M- ok
BT E
| C= (1-4k RD= -4k F L cl DL
| (1+9Kk o ! T C=1k D= 0k
| When 1k at right of F ML . I
When 1 k at D ik When 1katG k
]
] | I
A L 5O LC €| DL E A LA B H L‘; d DL E
A C D R c ) D
. . I = —b :
) a —b—1 : —c—1 f (A
RB is minor
B=0k RBis minor for right of link VF= 0k
fik for right of link ¥MD=0 VG= -4 k(When 1k at left of G)
. | | SMC=0 :é *1-RC*/=0 VG= 4 k(When 1k at right of G)
1-RD*/= AN
e o 5 g SPLRDY=0 SRC=}K MF= 0k B=0K ik
L L SRD= 1k oo M= $4dic
- = ]
C= 0k p=1k  2Fy=0 SRC+RD=1 BFC €] E
L o . ] SRC+RD=1 RO 3k L Dl
* - = =
[ > ™1 SRec= 0k _— o 1
VF= 0k —— I il
VG= 0k _ 1k
MF= 0K' B=0k
MG= 0K | |
1 BOF LC ] DI E
I RB is minor C=%k RD= 4k
) E {g;\"ﬂgﬁh{; of link —b T ./ o
D > (l+¢*1-RD*/= 0 When 1k at left of G
I a —b— : —c—1 EED:O(B 9k IRB=0k k
y= |
_ ]
B=0k j;f; E?; ! Created By - B C gl DI £
- =4 _
1K Md.lRaglb Nur AIam(CE- 13) C=4k RD= 4k
I | VF= 0k ragibnur.ce@gmail.com b - T
] VG= (1+ 9k
Bl IC al ) E MF= E)k' 2 When 1k at right of G
sk D= (1+ 9k MG= (1+ §)*4=(4+ 9
7 ! 1




Problem 16

FInd shear in panel BC and moment at E

A B [ D F
T T T T T o
[
-‘r_ 6 panels @ 10' = 60~
2/3
12k
13k
1/9 116 k
0k /
-1/6 k
Ly
10
20 ks
K|~
g 7
0K
1
A B C D E E G
i: T T T T
-‘f_ 6 panels @ 10" = 60"
|RM:% RN=} K
0.5 0.5
A B o] D E F G
il! I I I I
-‘E 6 panels @ 10' = 60~
RN=} K
M=k 0.511 BC N
When 1k at Mid span of BC k
RM=} k A 8
RN=} k
ME =} *20={ k' 4
VBC= $k -5k 5k AP
i
Md. Ragib Nur Alam
CE 13
ragibnur.ce@gmail.com
B
A B [ D E F G
T T T T
6 panels @ 10' = 60~
RM=4 k 1;1 RN=%
A B [ D E F G
T T T T
6 panels @ 10' = 60~
RM=£ k RN=2
i
A B [ D E E G
1 T T T
6 panels @ 10" = 60~
RM=0 k RN=1

0k

For a particular position of load, shear force at any point in panel will have
same value. Therefore, instead of influence line for shear force at a point,

influence line for shear force in a panel is drawn.

-

C D F
h hy

h

HON

RM=1

When 1k at ‘A’
RM=1k
RN=0k

ME =0k’
VBC= 0k

i
A B

6 panels @ 10' = 60~

1 BC

I

RM=§

When 1k at B
RM=% k

RN=4 k

ME =£ *20=¢ k'
VBC= £k

A B

6 panels @ 10" = 60~

RN=3

-f—2

When 1k at C

6 panels @ 10" = 60~

RN=3

G

RM=% k

RN=} k
ME =} *20=32 k'
VBC=% k

A B

VBC

RM=0.5 k

6 panels @ 10" = 60~

RN=0.9

When 1k atD

RM=0.5 k :

RN=0.5 k VBC
ME =0.5 *20=10 k'
VBC=0.5 k

When 1k at E
RM=$k
RN=%k

ME =% *20=4 k'

VBC=$k

When 1k at F

RM=4 k

RN=2k

ME =-1*10+ § *20=32 k'
VBC=tk

When 1k at G
RM=0 k
RN=1k

ME =0 k'
VBC=0 k

RN=0

BC

}—— 10—

BC

BC




Problem 17
Construct ILD for moment of Girder at E?

Girder with conventional end supported stringers , panel points are key points where influence]

line might change slope or have discontinuities.

For unusual stringer arrangement like this, Discontinuities in ILD may occur at key points

other than panel points Like "C-D"

A B CD F G fk . .
. . B CD G
L T T T A . X When 1k at 'A’
A L L RM=1k
2 RN=0k
10 5 5 10 5| K RN ME =0k’
RM t0—des s A 4o RN
10K’ ol
g
0, 5K ik
A E'l c D E F G
T = When 1k at B
oK o RM=5k
1
3.333K' “ RN=; k
ILD for moment at E RMIk 10 | 5 | 5 | 10_,3'1 ME =% k'
OK
1k
Find moment for 1k at A,C,D,F,G A B CcyD E F G
f 3 When 1k at 'C'
L L RA=-0.5k
2 RB=1.5k
RM RN RM=0.5k
10 sl s ] 10——==— RN=0.5k
ME =5k’
Md. Ragib Nur Alam
. . 1 5k L F G
ragibnur.ce@gmail.com 1k A 8™ cp ¢t —
&Sk
B C
tI.5k RM9-5k 10 | 5 | 5 10_.3’1
0.5k 0.5K
1k 1k 5
A B C|D F G D E Ff G
) ) When 1k at 'D’ i — )
T I RF=-0.5k
. RE=1.5k 5k
RM RN RM=0.5k 5k
10 [ 10———t— RN=0.5k E h Fbs e___
ME =0.5*10+0.5*10=10k' A BT CD A :
N
RM 10 |5l s 10——5—5——|
ik 0.5k 0.5K
A B CD E F G
T T When 1k at 'E'
RM=4 k
hn 2
RM RN RN=5 k .
10 I 10—t ME =210=22 K Md. Ragib Nur Alam
CE 13
ragibnur.ce@gmail.com
ik
A B cD E jF G When 1katF'
T T RM=0 k
RN=1k
" ME =1*10-1*10=0k'
RML o e oo o RN f.Sk ik
D £ F
" 11.5k
1.5k
A B c D E F G 0.167 G
When 1k at G'
L L RE=-0.5 - L
4 RF=1.5k .
RM I RN RM=-0.167 k RM | . | . D5k RN
10 5 5 10—t — RN=1.167k 10 5 5 10—

ME =1.167%10-1.5*30=-3.333k'




Problem 18

Find Shear and moment a,b,c,d, If load moves from A to D ik £ _{ When 1k at A v Hsin x + V cos x
2 RF=1k B normal
RE=0k force/axial
E _é Va= -1k % force
c —’—l Vb=0k *
A 2 B Ib C 12D Ve=0k
* 4
f vd=1 sqri(@~2 +3+2)=0.8K
d Ma=-4 k'
Mb=0k'
Mc=0k'
(4 Md=0.8*sqrt(4"2 +3"2) =4k’ Shear force=V sin x - H cos x
Y- 8 4 5
Va
Ak ' E i When 1k ata Md. Ragib Nur Alam
0.2H4 2 RF=0.8k CE 13
Vb B _f p RE=0.2k .
0 2?44% 0.25k T O Va= -1k(left) ragibnur.ce@gmail.com
-0.4K . Va= Ok(right)
Vb=-0.2k
0K ve Ve=0k
0.64k
0.8k 0.48k vd= 0. 8 S T5=0.64k
Vi '
d ol e
O'Zl,(\,la Md=0.64*sqrt(442 +3%2)
=3.2K'
-4k 3.2k
1§k ik ey ik AVAR |
0.8% 2 >
Mb
2 o ol s » B0
2k b.2k
4K’
Me When 1k at just left of a When 1k at just right of a
4K’
' 0.8k
3.2k 0.8k
2.4K et g—ntmtnls | S I P B B
0.8k’ When 1k at B
Md RF=0.6k
RE=0.4k
L1k Va= 0k
Vb=-0.4k
Ve=0k
When 1k at b
RF=0.2k Vd= 0-6" s T53=0.48k
RE=0.8k Moo k!
Va= 0k Mb=1.6k'
Vb=-0.8k (left) Mc=0K'
Vb=0.2k (right) Md=0.48*sqrt(442 +342)=2.4K'
Vc=0k
vd= 0-2% sqr!(4“2 +372)=0.16k When 1k at C
Ma=0 k' ik ok RF<OK
Mb=3.2k’ 2 RE=1k
Mc=0kK' Va= 0k
Md=0.16*sqrt(42 +3"2) Vb=0k
=0.8k' Vo=0k
Vd= 0k
Ma=0 k'
Mb=0k'
Mc=0k'
Md=0k'
When 1k at just left of b
F
0.2k
et o
RE=1.25k
f _é Va= 0k
Vb=-0.25k
a B b t o Ve=0k
-8k vd=-0- 25 sqr((4’é +372)=-0.2k
Ma=0 k'
0.25K F Mb=-4k'
When 1k at just right of b 8 Mc=0k'
st lslea 4 Md=-0.2*sqrt(4A2 +312)
0.2k =-1k’

P P S S B




Shear = sum of franseverse forces either left or right of section

Problem 19
A a \C C
i BN 1k o
X D }b c ' When 1k at A
i - P o fmlecnesom
g;': 2 5”4;7 Vb= -1.6k
{7 D Vc= 0k
. ! b [E Ma=-0.6*10=-6k’
T O 6 i Mb=1.6*3=4.8K
0.6k F Mc= Ok
Va
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