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STRAINING ACTIONS
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Example

For the showmn concrete block determine the straining
actions at section (A — A4 ).
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Weight = 3 x 4 x 6§ x 2.6 = 150 t (Comp.)

1 — N=W+ 20 + 10 + 6§ = 185

2 —Qx =10 — 83 =7t —”>»

3—Qy=10+15=25tT

4 — Mx = (10 + 15 )( 5 ) + (10 + 20 )( 1.5 )
—(5)(1.5)=162.5m.t$

5 — My = (10 -3 )(5)+ (20)2)
—(10+ 5 ) 2) =45 mt —>

6 — Mt = (10 )( 1.5 )+ (3)(1.6)—-(15) 2 )

+(1o)(2)=9.5m.tc>
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Example

For the shown block it is required to find
the straining oactions at section (A — A ) .
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Wy = (4x2x2) (2.5) = 40 t ¢ | ¢ Zt
|
N=(8+ 8+ 8+ 4+ W) 2 |
= 68 t ( Comp. ) rgt | W,
3 B A B

Mz = (8+4)(2) + (2)(2) — (8)(2) \X
= 12 mt $ Zr

My = (8+8+8)(1)=(4)(2)-(4)(1)

= 12 m.t. <& 21

Y
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Qx = 4t —>
qy = 2t |
Mt = (4)(2) + (2)(1) = 10 m.t C

Sec B-B
= 4t
8t 3 | 16t
@ & | ®—> 4t
4t . \
~21M ! 2
8il1m —— | TL
_____._ﬁ"'_____? _ - 1 _
w, W, \
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8t 2 |
-2 . 5m———=—2.5m——
2t

Wo= 56 a2 6 x 05 x 2.6 = 256t

N =8+ 8+ 8+ 4+ 16 + W,+ Wy= 109t (Comp.)

Qr = 4 + 4 = 8 —>

oy = 2t |

Mx = (8+4+16)(2) — (8)(2) + (2)(2.5) = 45m.t $

My = (8+8+8)(2.5) + (W )(1.5) + (4)(0.5) — (16)(2)
— (4)(0.5) — (4)(2.5) = 78 m.t <=

Mt = (4+4)(2) + (2)(2.5) = 21 m.t C
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Example

For the showmn concrete block determine the straining
actions at section (A — A4 ).
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W =05x 04 x 6 x 56 x 2.2 = 132t

N =20+ 25+ 30 + W = 207t ( Comp. )
Qx = 15t —>

Qy = 0

Mz = (30)(4) — (20+25)(2) = 30m.t ¥

My = (25)(2) + (15)(5) — (20)(2) = 85m.t —»»

Mz = (15)(2) = 30m.t C
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Example

For the showmn concrete block determine the straining
actions at section (A — A ) & ( B — B ).
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10t}l l 10t
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0.5m 0.5m 3m 0.5m 0.5m

0.9m | 0t 201
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Sec A-A
|
A = 422.5 — 322 = 4m? | O-in
X ————- X
v _  4x2.5x1.25 — 3x2x1 v 2
Y = Y [
4 ' |
- Y
1.625m 0.5m 3m 0.5m
0.5m 3m 0.5m
W,= 4 x 4 x 2.5 = 40t ¢
0t | 20t
N = 30+20+40+30+W, o T
DU e
= 160t ( Comp.) o3 |+|40t | 30¢+
1
= —
Qx = 10t 10t
Qy = 10t T
Mx = (40+30)(1.125) — (30+20)(0.625) — (10)(4)

7.6 m.t *
(20+30)(1.75) + (10)(4) — (30+40)(1.75)

]

My =
= 5dm.t —>»
Mt = (10)(1.75) — (10)(0.625) = 11.256 m.t )
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Sec B-B Y
0.75m 1.75m 1.7

07fm 30t | 20t

1m1 Ot_ 0&__“

. 7$5mX + 40t2i 30t $ X
\L |
'y 10t

Wo=56ax 8.6 x 1 x 2.5 = 43.75¢
N = 20 +30 + 40 + 30 + W,+ W,= 203.75 (Comp.)
Qr = 10t —>
Qy = 10t T
Mx = (20+30)(1) + (W )(0.375) + (10)(5)

— (40+30)(0.75) = 62.5m.t $
My = (20+30)(1.75) + (10)(5) — (40+30)(1.75)

= 15m.t —>»

= (10)(1.75) — (10)(1) = 7.5 m.t ‘)
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Example

For the showmn concrete block determine the straining
actions at section (A — A ) & ( B — B ).
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Sec A-A
7 - (4)(0.5)(2) + (4)(0.5)(4.25)
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Fr=0%xP,x h, = 056 x 12 x 6 = 30 t

N =W+ W,= 37.5 ( Comp. )

Qx = F, = 30t <—
Qy = 0
Mx = 0

My = (W;)(0.4583) + (F; )(%) — (W, )(1.125)

<

= (12.5)(0.4583) + (30)(%5) — (25)(1.125) = 27.6m.t

Mt = 0

Sec B-B

4m m

A = 4x5 — 0.5x4x1.75x2 = 13m?
7 - (4)(5)(2.5) — (4)(0.5)(1.75)(%3)(2)

3 = 3.128m
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2.67m 0.458[ 1.122 0.500.25

Y
Weg= 13x1x2.5 = 82.51
W, = 420.5x5x1.8 = 18t
P,=k x ?x hax B =W x 1.8x 6 x 4 = 14.4 t/m?
F,= 050 x Px hy;= 0.50 x 144 x 6 = 43.2
N =W+ Wy+ We+ W,_,= 88 ( Comp. )
Qv = F, = 43.2 t <—

Qy = 0
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Mx = 0
My = (W )(0.458) + (F; )(2) — (Wz)(1.122)

=

- (Wsoil )(76'22)
= (12.5)(0.458) + (43.2)(2) — (25)(1.122)

— (18)(1.622) = 34.88 m.t <«

Mt = 0

Straining Actions
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o I suniform load ) zLJ) sal bsad b 2l 9s2y Ul (oS
0555 Lol & palnas 31 Wanall goye o8 Lol 50 Hasd oo Gk
Example uniform loadJ) Lad se 5L
For the shown water tank subjected to a wind

pressure with intensity of 0.2 t/m* , determine the
straining actions at section (A — A ) & ( B — B ).

0.5m 0.5m
s O=9m s
0.50
3.9m
B 1.0300
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Sec A-A

w t/m - O=9m g

0.50
F’ ——
qm
\\
1.0300
F—{— +—x
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Sec A-4A

Uniform load = wind intensity x width

I

0.20 x 10 = 2 t/m
Fo=(w)(4)=28°t%
Wwall =T [ (5)° — (4.5)° ] (4) (2.5) = 149.22 t

N = Wwall = 149.22t ( Comp. )

Qxr = 8t —>»
Qy = 0
Mx = 0

My = (F,) (2) = 16 mt —>

Mt = 0

Lola 2o ganle

Gl 5 SLlusdl (6 Liew olsadl 39 35T a3y 3 Sec A—A Ul 3
Lolgn o3 dng  Sec A—A4 law olyadl suels e dlase olidd) ¥
ol
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Sec B-B

0.5m 0.5m
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Sec B-B

Uniform load = wind intensity x width

I

0.20 x 10 = 2 t/m
Fo=(w)(56) =101

Wwall = [ T0 (5)°(5) — T0(4.5)%(4) ](2.5) = 345.5 t
Wwater = [ TC(4.5)°(3.5) ] ( 1.0 ) = 222.66t

N = Wwall + Wwater = 568.16t ( Comp. )

Qx = 10t —>»

Qy = 0

Mx = 0

My = (F,) (2.5) = 256 m.t —>»
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Example

For the shown concrete chimeny subjected to a wind
pressure with intensity of 0.15 t/m? , determine the
straining oactions at section (A — A ) .

0.5m 0.5m
S (D_4m —
I \ N
) \
] \
) \
) \
] \
) \
) \
] \
] \
) \ 12m
] \
] \
) \
) \
] \
) \
) \
] \
) \
L \ L
A
0.5m
y O="7m
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Sec A—A4

6m

W, = 0.15 x 5 = 0.75 t/m |

W= 0.156 8 = 1.2 t/m

Straining Actions
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F, = Wx 12 = 9t
Fo= 05 ( Wo— W,) x 12 = 2.7t

Wwall = Apean € h Y

A peen = TC [ (3.25)% = (2.75)° ] = 9.424 m?
Wwall = 9.424 x 12 x 2.5 = 282.75 t

N = Wwall = 282.75 ( Comp. )

Qx = F,+ F,= 11.7t —>

Qy = 0
Mx = 0
My =(F, )(6)+ (F,)(4)

64.8 m.t —>»

Mt = 0
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Example

For the shown block it 1s required to find the
straining actions causing normal siresses only at

section (A — A ) .

25¢ 20t+ 30t

— —® 10t
2m 15t+10t | |
| 20ty |
| |
.
4m | |
| |

‘| 4l

/ /7 /S /S S /
20t
?)
10t .
ROt I I
®

15t 25t fim

® |

30t

4 3my 1m 21 im-—Y
101
yR.C=2.5t/m3
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For sec A — A

1— Properties of area

|Y

| s

|

|

X— - —--i— ----- — —-1+2mm— X
! \\
| T
y X-
Y
31y —~my 21 —~ i~

A = (322) + (4x4 — 222 ) = 18 m?
(322)(1.5) + (4x4)(5) — (2x2)(5)

ol
|

78 = 3.8383 m
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2— Straining actions

25¢ 20t+ 30t
— I $ 10¢
o 15t+10t | Wfl |
20t .y
N ) I I
Wzi :
4m l: :
| |
A | | 14
% 77 7 7 7 /
|Y 20t
| 7.
10¢ i | ™
| |
W,
XZOt _________ __2+__-?_{—-—--—2ﬂn--— X
o I —
151 25t | im
é |
% 30t
311 1 1 21 7 1m—'
10t

Wy = (4x4 — 2x2) (2) (2.5) = 60 t
Wo= (18) (4) (2.5) = 180 t
N =10+ 15 + 25 + 30 + 20 + W, + W,

340 t ( Comp. )
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Mx = (15x1) + (26x1) + (30x2) + (10x6) — (10x1)

— (20x2) = 110 m.t *

My = (20+30)(3.167) + (W, )(1.167) + (20x4)

— (2520.833) — (10+15)(3.833) = 191.66 m.t —»»
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Example

For the shown beam subjected to the in plane loads shown

1t 18 required to find the straining actions at section
(A—-4) & (B-B).

10t 10t
B 2 t\m |4 ¢
HENEEEA/IHEEEENE
§.B ¥ <5t
41 41
Sec. A-4
oec. 4-4 10ty ‘?t 10t
5 t (Comp.) 2 t\m 4*/ v *
HEHEEEL P
=0 § e 4 B 2 L
41y //.r‘ 4y
#Qr=18t) ly
#My=10x4+84+2=56 m.t |
# My =0
# Mz =0
Sec. B—B
Y ft 10t ft 10t
# N=5 1t (Comp.) v ¢ v ¢
A X
#Qx =0 r )Z <5t
41 41
#Qr=236 1\ ly

# Mxy=10x8 +8x6+ 10x4 +8x2 =184 m.t *
# My=0
# Mz=0

055 9 OIS (8 8,500 Shear & moment JI olus (Sedd) o 4
. Mx sa moment JI 4 Qy g0 Shear J
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Example

For the shown frame 1t 1s required to find the straining
actions at section (A — A ) & (B - B ) & (C - C ) .

10t
2 t\m ¢B In plane loads
HEEEEEAANEEEEER
2 B
2m
Sty ___
A A
2m
s
4 4m 7 4y
‘?t 10t ‘?t
| B
v | v
2 B
2m
Sty ___
A A
2m
X1(—::1
Y,P'l* A1 7 417y 7 31 I YZ

MO 4 =0
107 +8x5+ 8x9 + 65x1.56—65x2-Y,x11=0

Y, = 16.321

XY =0

8+8+ 10 +5—-16.32+ Y,=0 Y,=14.68t1
X =0

5_X1=0 X1=5t
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¢'9t 10t ‘?t
| LI
v | v
2 B
2m
S5t
A A
2m
5t (—,J
A
4m 4y 7 3m |
16.32¢ 14.68t
Sec. A-A
—_— ‘?t 10t ‘?t
| B
v | v
B
411 7 3 I
14.68t
# N =16.32 t(Comp.)
#Qx =5 t <«
#Qr =20
# Mx =20
#My=56+2=170 m.t <«
#Mz=20
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Sec. B—B 8t N gt
/ I 101 |‘,y I
v ] ]
e 1 ]
~~~~~  / A |
//’/ A X
/ 2 x- /l
/ /
// 2m / |
/
o st ;oo
\ 4 A /
\ 2m /!
| .'
‘ 1
\ Ol €— I‘
\ AN
\ \
\ |
\\\ ? 4ml} 4y
\
. 16.32t )/ 14.68t

\\\
-~

4N=5—5=0

#Qx =0

4#Qr=8+10-16.32 =1.68 t |

#My=16.32+4 —8+2 + 5+x4—5x2=59.28 m.t 4
# My =0

# Mz=0

Sec. C-C

SNSa—————— 7

1 41y 41y
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cQx =My =Mz =0 055 f 3833 oleww Joley Sl member J)

‘?t 10t ‘?t
[} [}
v ¢ v
F |2
2m
Sty ____
A A
2m
«(—::’
A
41y # 41y
16.32t

# N=11.74 ¢t (Comp.)

#Qx =20

#Qy =881t ~»

4 My=14.68 % 1.5 =22 m.t 4
# My=0

# Mz=0

853 member JI 48 §,5Le Shear & moment JI olus (Saddl (4o
. Mx so moment JI 4 Qy 4o ShearJl ;oS o
ssl)) member JI (S 5,50 Shear & moment J) olus (Saadl o o
. My oo moment JI 4 Qx 4o ShearJl ;oS o
Sl member JI &8 5,5 Shear & moment Jl olus (Saddl (o o
. Mx oo moment JI 4 Qy oo Sheard) ;s
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