w = 1.051E7/¢% = 89561

.0 =10.83 m
Mpax = g . X = 3x
YLW
M !
Z=-= -———Zﬂm—»—‘
y 1
g = M_Z = 5x, fi. _12
[ 2 0.03 = d°
1000
g = — X
d._
42 = 1000 _ 1000 = 1000
= X = X
o 100E6
d =0.1x”
El = éd - Eb

€ = €4 + €y
Add 1 and 2

" e=2¢ =50x10°-200x 10

e, =75 x 10
4= - 15 MN/m?

2 _ 2
TW=-15%x LO_-%)-Z) - -1.414 MN

€Hy = El = ZEB = 250 X 10-6

6_= 125 x 10°®

g, = +/-25 MN/m?



o.M
7 1
25 . w(0.4* - 0.2%
M = = 0.1473 MN.
02 " &4 m
0.1473 = WA
. A =0.104 m
6.
Section a y ay ay? i
1 1.5 2 3 6 1.125
1.0 0.25 0.25 0.0625 0.021
> 2.5 - 3.25 6.063 1.15
7=22 - 13cm =13 E-2m
25

A =25cm? =25E4m?
Ixx = 6063 + 1.15 - 7213 Cl'n4
Iya = 2.983 cm* = 2.983E-8 m*

M = 1kN x 0.133 = 0.133 kNm

oy = _ LN 4 MN/m?

2.5 x 1074

0.133 x 10° x 1.3 E-2

Toottom = 7.983E-8 4
Tporom=_01.96 MN/m?
e = —0.1332x 10° x 0.022
| 983E-8
Oop=_=94.1 MN/m?
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A, = 1.885E-3 m*

From (4.12)

H = /[8.883E-3 + 0.09425] - 0.0943
H =0.227m

From (4.13),

M = 0.16 MN.m

From (4.14),

M = 0.144 MN.m

.. M (permissible) = 0.144 MN.m

31



CHAPTER 5

x|
L ﬁﬂ

RA

w =2 = x/4

Moments about B

Ry x4

Rq

=2x4x2+%x4x1xV3ax4

= 16 + 2.667

= 4.667 kN

Resolving vertically

R, + Ry = (2;3)x4=10
Ry = 5.333 kN
2
Bl 9Y —a667x - 25X« Zx -
dx-~
- 4.667x - 0.667x> - é (2x2
= 4.667x - 0.667x*> - 0.333x2
dl
El &Y -4.667 x - x> - 0.0417x3
dx?
Bl &Y - 2333x2 - 0.333x°
dx
Ely = 0.778x> - 0.0833x*

@x=0,y=0..B=0

@x=4,y=0

* (2 +x/4) x x *

[NST e

+ x3/4)

- 0.0417x3

- 0.01043x* + A

- 2.083E-3x° + Ax + B

l.»)|y-—a

P



S.0=49.79-21.32-2.13 + 4A

SoA = -6.58

ey = % (0.778x - 0.0833x* - 2.083E-3x° - 6.58x)

Re

\
Ma (T YTY Y Y if&)m
RA ; 4m

2
Bl Y =R, x- M, - 0.667x - 0.333¢ - 0.0417%

EI d“Z = Rax - M, - x> - 0.0417x3
dx
R )(2 3 4
EI ¥= a —MAx—i‘3_—9’04417x « A
X

EI ? = 0.5 Ryx® -M,x - 0.333x% - 0.01043x* + A
X

Ely = 0.167 R,x> - 0.5 M,x? - 0.0833x* - 2.083E-3x’ + Ax + B

@x=0,y=0..B=20

@x=0, ¥ -0 - A=0
dx

y = ELI {0.77 X - 1.62 x* - 0.0833x* - 20.083E-3x%)
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dy
=4, S =0
@x dx

0 =8Ry-4M,-21.31-2.67
8R,-4M, -24 =0
@x=4,y=0

0=10.69R, -8M, -21.43-2.13
5.345 R, -4M, - 11.73 =0
Taking 2 from 1

2.655 R, -12.27 =0

R,y =4.62 kN

Substituting 3 into 1
36.97-4M,-24 =0

M, =3.24 KN.m

Ry = 5.38 kN

Moments about B

Mp +462x4=324+2x4x2+%x4xlx%x4
Mg = -18.48 + 3.24 + 16 + 2.67

Mg = 3.43 kN.m

0 =495+ 3A-13.33-2.67 + 0.143 - 3.5

A = -10.05
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_Wor 1 b
¢ |2 3¢
_ Wb (e _ b
02 2 3
-sz
= (3¢ - 2b)
,sz
= e (£ +2a +2b - 2b)
R, - “;‘3’ (¢ + 2a)

_ _ Wb?
Rg =W 7(t’ + 2a)
3 _ w2y _ 2
_w (£ - b7 - 2ab?)
I
3. Moments about B
Ryx3.5=07x15x275
R, = 0.825
2 2 7 ,
g1 9 - ggos5x - 97X + 07 x - 15y
dxl 2 2
d + 0.117 (x - 1.5)°
El & =0.413x2 - 0.117x% + A
dx
Ely = 0.138x% - 0.0292x* + Ax + B | + 0.0292 (x - 1.5)*
@x=0,y=0..B=0

@x=35y=0



5.0 =150917-4.38 + 3.5A + 0.467

= - 0.573

For 6, .gl = (0 between C and B
X

0 = 0.413x*>-0.117x> - 0.573 + 0.117 (x> + 2.25x - 1.5x* - 3.375)

0 = 0.238x> + 0.263x - 0.967

_ 0263 + 0.069 + 0.921 _ | o4 o

0.476
5 = 0.543/EI
4,
/
O-7
M A (A/KNYYY’\C ;EDMB
_ 1
Ra /A 2m—Re

0.7
-+

2

B 4Y SR, x - M, -

0.7c" 97 x - 15y

R, x>
BT Y - ZAT M, x - 0116763 + A

+ 0.1167 (x - 1.5)°

R’ Mux* +0.0292 (x - 1.5)*

36



@x =35 I _o
dx

0 =06125R, -3.5M, -5 + 0.9336

M, = 1.75 R, - 1.162 E—
@x=35,y=0

0 =7.146 R, - 6.125 M, - 4.382 + 0.4672

M, = 1.167T R, - 0.6392 —_—
Equating 1 and 2

(1.75 - 1.167) R, = 1.162 - 0.6392

_ 0.5228
0.583

R, = 0.897 kN
From 1

M, = 0.407 kN.m

Rg = 0.153 kN

Mg = 0.155 kN.m

To find "6", try span CB
0 = 0.4485x% - 0.407x - 0.1167x> +0.1167 (x> - 3.375 + 2.25x - 1.5x3)

0 = 0.2735x* - 0.1444x - 0.394

« = 0.1444 + 0.02085 + 0.431
0.547

= 1.49 m

Not possible as 1.49 < 1.5
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Try span AC
0 = 0.4485x% - 0.407x - 0.1167x3

0 = -0.1167x> + 0.4485x% - 0.407

-0.4485 + /0.2012 - 0.18999
-0.2334

x =23750rx = 1.47m OK

5 = (0.4749 - 0.4397 - 0.1363)/EI

6 = -0.101/EI
SKN.™
5. 2 KN
A a E ‘\3
RA?._ 4-~’m 1L4,+ Re
I Im
w = Xx/6

Moments about B

Ryx6=2x2+5+%x6x1x%x6
R, =25

Moments about A

Rgx6+5=2x4+%x6x1x%x6

|=

p=2.5

RV25+25=%Hx6x1+2=5
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