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Important Notes
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2- Volume of concrete(m?)
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—» Volume of concrete = Volume of slabs + Volume of beams m



3- Area of shuttering (m?)

Edge shuttering
of slab

Lower shuttering
of beam

Area of shuttering = X Lijear X Letear
+ 2L xb
+ X Lxt
+ S Lx(t-t5)
+ X L xt

Lower shuttering
of slab

Interior shuttering

Edge sh uttering

of beam

(Lower shuttering of slabs )
(Lower shuttering of beam)
(Edge shuttering of beam )
(Interior shuttering of beam)
( Edge shuttering of slab )



Example (1):

For the reinforced concrete slab in the shown figure ,
It is required to:

- Calculate the bill of quantities of all concrete slabs and beams.
- Calculate the area of shuttering.

- Comment on the shuttering area/m’ of concrete and
weight of RFT./m’ of concrete .

- Calculate the required time for shuttering removal .

For all beams
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Solution:

1 - Weight of RFT
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2- Volume of concrete (m?)

B1(25x%60)
% %
S I
ozt | |® =
3.75
B1(25x60)
% A —
! _Illl ! 4lll !
Volume of slabs = 5.25 x 0875 x 0.12 +4.75 x 3. 75>< 0.12
= 2.69 m’
Volume of beams -—025x060x 5.25x 2 +0.25% 0.60 x 3.75x 2
=2.70 m’ _
—» Volume of concrete = Volume of slabs + Volume of beams
= 2.69 + 2.7

3

Volume of concrete = 5.39 m

Weight of steel _ 547.88 _ 3
Volume of concrete 5.39 101.65 kg/m
Footings —» 60-70 kg/m3
Weight of steel | Columns —» 150-250 kg/m’

Volume of concrete | Solid slab + Beams —» 90 - 100 kg/m’
Hollow block slab —» 130-140 kg/m’

| Flat slab —» 150- 170 ke/m’




Weight of steel padivsall aliitl] was oS e 51 e e
Volume of concrete Sl sl 5 praad) L0 5 8052 a0

3- Area of shuttering (m?)

Area of shuttering = X Lcjoar X Letear  (Lower shuttering of slabs )

+ YL xb (Lower shuttering of beam)

, + 2 Lxt ( Edge shuttering of beam )
+ X Lx(t-ts) (Interior shuttering of beam )
+ 2L Xt (Edge shuttering of slab )

Area of shuttering = 5.25 x 0.875 + 4.75 x 3.75 (Lower shuttering of slabs)
+ 0.25%x4.75 %2 + 0.25%3.75 X 2 (Lower shuttering

of beam )

+ 0.60x5.25+ 0.60x4.25 x2

(Edge-shuttering of beam)

+(0.60-012)x4.75% 2 +(0.60 - 0.12)x 3.75 x 2
+ (0. 60-0.12 ) X 5.25 (Interior shuttering of beam)

+ 5.25 x0.12 + 0.875 x0.12 x2

2 ( Edge shuttering of slab )
= 46.426 m
| Area of shuttering = 46.426 m?
Area of Shuttering _  46.426 | _ 2, 3
Volume of concrete 5.39 8.61 m7/m
Area of Shuttering LalSS )] S50 o o pBp)) Mo jaco

Lao Uiss s3] (Yf) dndsd) sald) Aol ol
YoM 8- G p8) Mae )55

- Volume of concrete

Area of Shuttering 46.426 2, 2
Area of Roof 5.25% 5.125 L.725 m/m
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Bridge Construction

Main rule for the choice of the construction method:

The bridge should be constructed and / or erected with the most
reasonable method to minimize direct and indirect costs of |
construction within required period of construction. The duration
of construction is important factor that should be optimized.

Criteria of choice:

1- Economic facilities LY IS 8 b i
2- Construction schedule Ldwid) Baey gaeidl Jyandb plain Yl
3- Environmental aspects ) gl 3,50)) Golae 130 o plaind)

ddnioe))

Environmental

The choice of the most suitable method of bridge

construction:

I- Max. span of the bridge and the total length.

2- The degree of occupation under the bridge; |
3- The type of the bridge deck, e.g. concrete, steel, composite deck.
4- The height of the bridge deck over the ground.

5- The condition of the traffic and public situation in the

surrounding region. @



Explain the main aspects for construction of bridge:

- Technically:

The construction should be completed safely without
any over-stressing and / or without any additional high residual
stresses of the bridge elements whlch could affect the design of
end bridge negatively.
i.e. Construction should not govern the deszgn of bridge different
structural elements.

Linal gle 2e31d) Sloland) Wi ¥ o Lawlio dads L,k Hlasl a3
Bareai)] Slolead e

- Economically:

The bridge should be constructed and-/ or erected
with the most reasonable method to minimize the direct and the
indirect costs of construction within required time as the duration
of construction is important factor that should be optimized.

S- PORREI PR Pt PR N L Iy | PR3] JUPN

- Envi tally:
myronmentt® he bridge construction shouldn't have

a negatzve influnce on the surrounding environment of the site

during construction.
o] ) gl b 36 W) il Wb oS5 YT Gy

- Aesthetically:

For long period construction, the influnce of bridge
construction on the overall view in the surrounding region should
be considered.

ol Lamad) oled) sl e maid) 3L 555 31 cany
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Designer main target and tasks:

1- Choose the most reasonable method for construction.
LYl dabsf Jasl [ las

2- Divide the construction method into stages. |
cde e bl A,k sl
3- Design each stage of construction stages and check stresses,in
both formwork and in constructed elements at every stage.
CM: o Ololan ¥l 8ol pae o WSB g Likiadl Jolyol) pansdls a3
Aadnd) ST o) Lanadl of danad) Lanadl e )5 o Lo
4- Design the temporary elements if needed.
o] 2ol wie St ST W35 Holicd) mraas
5- Determine the required equipment and devices for: the
construction method. , |
Aint)) ST L plhad) Slacadly OledN) Bass

6- Follow the progress of the construction.
Akl Lavd) oy deolie



Different methods of construction:

I- Cast in-situ technique on fixed or movable shuttering
supported on the ground.

—> szed shuttermg over the whole length
—> szed shuttering supported on temporary columns

% Movable shuttering on movable columns

2- Precast technique.

—» Pre-cast beams and Cast in-situ slabs
——» Pre-cast beams and Pre-slabs
-——» Pre-cast beams and Pre-cast slabs
——» Hybrid pre-cast technique

——» Pre-cast segmental bridge

3- Deck push system for pre-cast concrete decks, steel decks and
composite decks. '

4- Launching method using launching beams.

———» Launching system with launching girder under the deck
-t—— Launching system with launching girder over the deck

= » Launching system for construction of pre-cast girders

5- Classic cdntilever method.

—» Classic free cantilever method
- Classic free cantilever method with additional launching

beams

o=



1- Cast in-Situ Technique:

A- Fixed shuttering over the whole length

B e S (i 98 Jhoof po s Anace o Laulin 5ad o B)lie (o
I Ugtne 505500 Jloat paen 55 Sladdl Go gl Vs 3, - Deck J1-
o) JE5 Y s8] aac] o gar o Bdn Ul o ol (fLlis sas))
satd) Wiyl aes 3| Deck Ui o JlaT

This system is suitable for small spans up to 30 .0 m

P Deck
Horizontal Wind bracing
N =
N d
Wind bracing in longitudinal direction ~ //
Max. spacing=5-6m //\
L Pier
Fixed shuttering ~L

Wind bracing in transverse direction
Max. spacing=5-6m

Vertical loads:

Vertical loads due to D.L., L.L., etc. will be carried by the verticals
then load transfer to the ground through the P.C. foundation.

Horizontal loads:

Hz. loads due to wind mainly will be carried by the diagonal
members then loads transfer to verticals then to the ground.

oX



Deck
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| | | | | | . |
§=2-3m .
Elevation (Longitudinal bracing ) (Transverse bracing )
N R Y Y Y N ! L) . .
l I ™~ Vertical Wind bracing
: : *:/ in transverse direction
| T I
| H I —r
: : | §=2-3m
| ! A e L
I | | ‘
| | |
: ! —\ JI\Horizontal Wind bracing
! | !
l I !
: * |
Plan XVertical Wind bracing

in longitudinal direction




B- Fixed shuttering supported on temporary columns

saac] gl 535550 0555y SPace FUSS isace oS We 50 fe 5,Le o

plasiul (e 5508 565 saac Yl oo Bluadl (f Ul (g las 50,51

¥ Sl e gl 1ae 43 - Space truss e 5,Le Temporary column
ki (B g pall) Waiteylie 50950 sancl GLuS) acy ¥ Deck i a5

: Deck 3.5 50201 Joo

Deck Deck Truss girder

|L . / 1 L
|
I

Z /

. /s

14

b Temporary \ Truss girder Pier
support // ‘
Temporary cables in \/ \
longitudinal direction Temporary column | 4
Temporary cables in
- transverse direction
Vertical loads:

Vertical loads due to D.L., L.L., etc. will be carried by the piers
~and the temporary columns then transfered to the ground.

Horizontal loads:

Hz. loads due to wind mainly will be carried by the temporary col.
but in most cases the temporary columns can be stabilised by
temporary cables to carry the hz. loads in the longitudinal direction
and sometimes we can use temporary cables in transverse direction

o



C- Movable shuttering on movable columns

Gl g5 Jio 50580 Baec] (ole 555550 (55 Lnaee Bad o Byle o
208 L) adee ¢y Leo & yoie Temporary column J) S, SU,

- This system is suitable for large spans greater than 30 .0 m

- Short time construction high construction rate

Deck

()

{2 _CJ

\Rigid truss

N\
\ Movable

column
Movable shuttering
Vs
Deck _—
S
| / Direction of
! ' movement
—

o



Example (2):
Indicate if the following statements is right () or is wrong (X)

1- Assuming the fulfillment of the technical safety during construction

of a bridge, the aesthetical aspect is the most important aspect for the

]

choice of the construction technique. (X )
Correct

Assuming the fulfillment of the technical safety during construction

of a bridge, the economical aspect is the most important aspect for the

choice of the construction technique.

2- Over-stressing and residual stresses of the different structural elements
of the end bridge should be avoided during the construction of the
bridge. (v")

3- For bridge construction in Egypt, the deck push system is the most

frequent used technique. (X))
Correéct

For bridge construction in Egypt, the fixed shuttering system is the

most frequent used technique.

4- Wooden shuttering is the much more durable than metal shuttering.(X)
- Correct

Metal shuttering is the much more durable than wooden shuttering.

5- For the construction of a cable stayed bridge the launching method is

the most suitable method. (X)
Correct
For the construction of a cable stayed bridge the cantilever method is

the most suitable method.

6- For the application of the deck push system, the connection between

deck and piers must be hinged. (v")



7- The pre-slab technique can be adapted with a max. spacing between

longitudinal beams of 6 m. (X))
Correct
The pre-slab technique can be adapted with a max. spacing between

longitudinal beams of 3 m. - .

8- Launching method with truss girder over the deck level can be
combined with the pre-cast technique to construct segmental concrete

bridges with spans up to 60 m over very high valley. (v°)

9-If the area under the bridge location is not available to arrange
shuttering during the construction of bridges with spans ranges
between 30 and 60 m, the cantilever method is the most suitable

technique to be adapted. (X)
Correct
If the area under the bridge location is not available to arrange

shuttering during the construction of bridges with spans ranges
between 30 and 60 m, the launching under the deck method is the

most suitable technique to be adapted.

10- For construction of a composite-deck of a bridge with a height of 30 m
over the water level and spans up to 50 m, the push deck system is

an alternative, which could be adapted. (X )
Correct
For construction of a composite deck of a bridge with a height of 30 m

. over the water level and spans up to 50 m, the launching over the deck

system is an alternative, which could be adapted.

- 11- Pre-cast technique is the most suitable method for construction of

o=

bridges with steel decks and spans up to 30 m. (X)



Correct
Deck Push System is the most suitable method for construction of

bridges with steel decks and spans up to 30 m.

12- The construction rate of high concrete towers using climbing(jumping )
forms is faster than the use of the slip forms. (X) | u
Correct
The construction rate of high concrete towers using slip forms is

faster than the use of the climbing forms.

13- During the deck pushing, the produced friction forces between the deck

and piers are close to be zero. (X)
Correct
During the deck pushing, the produced friction forces between the deck

and piers must be considered in design.

14- The use of additional beams (aids beams )with the launching system

reduces the internal forces in the deck during the construction. (v")

15- During the construction of a bridge using the classic cantilever method,

the influnce of the wind load can be neglected. (X))
Correct - :
During the deck pushing, the produced friction forces between the deck

the influnce of the wind load can not be neglected.




Example (3):

For the following bridge system, a fixed wooden shuttering on the
whole length of the bridge was chosen for the construction of each
bridge span. For all the shuttering elements, Calculate the design
forces using the simplified method, Design the different structural
elements of the shuttering system. |

X - Girder
(300 x 1200)
Deck | 9 / each 5 m
! yams ] i 10.00— 1
| < I R Sl B Sd ! ; < T~ 7 TS T
8 ! !
D ! I
3| (L 1 J i |
I | < | ] - f <1 ] < | : < 1 ] < |
S | |
il | T\ . | |
" Pp——, Ep——— F———fF~— —=—— —— \ ter I~ —=——F—=———1 P
I ! | } |
| 6 x 2.50=15.00 m . t=2.50~=——5.00——~2.50~]
! — :
Elevation (Longitudinal bracing) (Transverse bracing )
i | ]I‘\Vertical Wind bracing
: : —g//’ in transverse direction
g |
s | =D
< .
" ; ' JI\Horizontal Wind bracing -
SR INZ D D VZ —‘ﬂ 4|
~ | | !
X : | :
‘ ]
: : 1I\Vertical Wind bracing
! I in longitudinal direction
_____________________ T
6 x 2.50=15.00 m -

Plan




Given:

» For Wood
- Allowable strength in bendmg and tension (Fp ) =72 kg/cm

- Allowable strength in compression(F} ) = 56 kg/cm
- Allowable shear strength (F )= 14 kg/cmz
- Available dimension of wood elements 8 x 8, 10x 10, 12x12 cm

e Live load =100 kg/m°

o Wind load

- Pressure intensity of wind (q ) =70 kg/m
- Drag factor for deck (c ) =1.50

- Drag factor for shuttering (c )= 2.00




Solution:

Vertical member:

Prowr= Ppr.* Pry + Py

each 5 m

. __Span  _
No. of X-girder = Spacing

Weight of X-girder = No. of X-girders XL X b x (t -t )% O,
Weight of X-girder = 3 x 10 x 0.3 x(1.2- 0.3) x2.5 =20.25 ¢

Own weight = wt. of slab + wt. of main beams + wt. of X-girders

Area
_I5x10%x0.3%2.5+2x15%0.4x(1.2-0.3) x2.5 + 20.25
- , 15x10
= 1.065t/m
e e R
— PD.L. =1o065 x2.5x2o5 = 6°66t iL ' ll i
P, =0.1%x2.5%x25 = 0.625 ¢ r e
To get Py, we have to calculate the N
forces on the horizontal & vertical , . j% : %——J
bracing i _+"—'|—*2 lsp—i~250—1 =

56 o 8,0 Vertical member s #4501 (o o501 (58] Glas o
S un 30 5,0 Transverse direction  o5,el) oo5Y) (66 7L,
Longitudinal direction  J,l)) 033 43 #0)))

A
/
P

P
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P
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 Wind in Transverse N Wind in Longitudinal

direction TR direction : @



Horizontal bracing:

a- Wind in transverse direction

! !
| | | ) 10.00— !
~! ! '\, 0.305 Th o1
5l 8 2 SN [ N S/ L (N /I
g. §| ° g: |§ | pracingﬂklevel(i; 1111.50 h1= L5
|3 Si IS K} A B
R H 12 3! IIt1.50
| =l Y Y | Z«aN B . Il PR
<l 8l 2! 18wl Fracingaﬂleveﬂﬂ 5ol
x| & 5! 5. 3! ({50}
L 1) [} .
Ml 3 1§ 5! 4-50 11 = 525
5 | = "’_E ST fracie e ] SZL075 L
! 1 _
6 x2.50=15.00 m f=2.50~+=——35.00—+=2.50
Plan (Transverse bracing )
Wyina = C % q xh
bracing 1 Csue JS 2ic w S N
‘e f .
.. = A
. wind \ /
Forlevel (1) N A
s ’
— | ]
”fw,-nd“ Cdeck xq ><hdeck & 2V
reduction factor <
+ Cshuttering" Xq X hshuttering for voided area

= 1.5%0.07x1.2+ 2.0%0.07x1.5%0.3 = 0.189 t/m"

Assume reduction factor for voided area = 0.3 - 0.5 if not given

Forlevel (2)

%wind_: shuttering = 4 hs,m,te,,-ng X reduction factor for voided area

= 2.0%0.07%3.0%0.3 = 0.126 t/m’

o=



For level (3)
W,

wind= shuttering X q X hshuttering
= 2.0%0.07%x2.25%0.3 = 0.0945 t/m

—» Solve for bigger value of Wy,,,; which is on,level 1

]

| 7.50 ! 7.50 )

X reduction factor for voided area

Note:
Cx is the angle between the
member and the loaded side
N/ Design members direction (Hz. direction)
W, = 0.189 t/m"
wL'_ g 665 wL'_ 0 665
16 ~ U 16 .

vz 1 T~ v —~—T T~y

L _
Ls——- 1.329

Max. reaction transverse vertical bracing (T.V.B.)
is to be designed at this location

0.375w L /
=0.532 125wlL=177 0375w L=10.532

! v !
- — T e I

l/“/ /H/U/ There is 2 braced panels
n=2

0.375wL
= 0.532 0.625w L= 0.886
Max. force in diagonals
(Fp; )=y 4
Diagonal max. n sin cx &g D

No. of bracing panels
i No. of diagonals There is 2 diagonals

0.886
(FDiagonalmax.) = 2 x2xsin 45 0.313 ¢

F jagonal max. o
4 = Dogmaines _ 033X 1000 _ 5 593 012

. —» Use8x8 cm (Ag g= 64 cm?)



2.5 o0
0 5’57‘ v, "’3 e\
Nz < ;)e' L~
" X T
e
“.5’57‘ »
N

The design of the vertical bracing in transverse direction is to be
carried out at the bracing resisting the max. reaction from the
horizontal bracing i.e. transverse bracing no. 2

For transverse wind bracing (2)

There is 2 braced panels

n=2

1.772 &—& R1 = 1.772t ’; - A — — — —— —— —1 *-—i

wl— w;) |

|
: 0.126 _ ! ‘
2.953 RZ RI ————1 772x 0.189 1.1811¢ >: — <==
{ |
| |

3.839 W3 _ 0.0945 _

Ry=Ryx52=1772x 8086 - 08861 _ piler L | <
| |

- i
SFD Design members % 2.50A=——5.00——=2.50~
e ) = tan 21 = 59.04°

.5
Note:

CX is the angle between the
member and the loaded side

direction (V1. direction) m
.



Max. force in diagonals
J & Q max. 3.839

(FDi"g””"’”’”x') T 2n sinx = 2x2xsin59.04 =L119t
/2 No. of bracing panels

No. of diagonals

4 = FDiagonalmax. _ 1.119x 1000
_' Fu - 56

—> Use 8x8cm (Ag,g= 64cm?)

= 79.986 cm”

8

Vertical member
1.50
Pyina =F Diagonal max. X COSCX o~
Transverse i
i~ 2.50 |

=1.119 x cos 59.04 =0.576t



b- Wind in longitudinal direction

Deck
I / |
: 4 1.20
L S zzc—m}al;zzv'an:) <1 ] M sh ] h1=1_5
l -
§ i ] ] 1.50h 20
WSS Precing & levet 21~ 1 | ><ilisol - 7
& i : | i'_' 3
~y
x | 8 __1‘50 h3=2.25
) l—— Br—ac_miﬁllevel(.?’- NS _—l 0.751
H
1
o
\\‘
B
N X W,
\\ ~\\
N -y
SNUNOR W,
S AN
\\ N
| - SO W
For level (1) >
= O

d)J}SJJ dJ}.'aJ‘ ol:o?” L5‘9 Wind.” L.)L...a.'x Qe

”{vmd q Ac;rcumference X Friction factor

deck
Acrcungerence= (10 X2 +2x0.3+4x0.9) 15 = 363 m’
W. . =0.07%363%0.03= 0.7621

deck
Wyima = 2ot = 0.0241 t/m"

deck

the shuttering supports one third of
the wind load on the deck in
longitudinal direction

255U bl ol3¥l 3 2L oo X3l JUaldl 1/3 Hatindl al) Joois
Ul 5 guaall 32 ole JLa'd1 23 £555 Li m




Assume Friction factor = 0.025 - 0.03 if not given

Woina "= Cshuttering % 4 *h s,;éﬂering X reduction factor for voided area
shuttering
= 2.0%0.07%1.5.x0.3 = 0.063 t/m’
W, =W, + Wi, =0.025+ 0.063 = 0.0885 t/m
wind deck shuttering ’
For level (2)
W, = shuttering < 4 * P shuttering * reduction factor for voided area
wind '
= 2.0%0.07%3.0%0.3 = 0.126 t/'m’
For level (3)
ngwind= Cohuttering * 4 * P shustering X reduction factor for voided area

= 2.0x0.07%x2.25%0.3 = 0.0945 t/m’

—» Solve for bigger value of Wy,;,, which is on level 2

W,= 0.126 t/m’ There is 3 braced panels
NENEENERRSRNNRRERRSRNNERARNRRARNRRARRY n=3
I~
\ .
| ~ 2
- 10.0 s ﬁ
o3

0.5wL =0.63 0.5wL =0.63 Z:e is 2 diagonals -

cb Jleal e W) shear J) ¥ s, He diagonal J) pess g5 ()
el Jlat e sl shear IV 4o J31 Longitudinal direction s

Transverse direction 3 m



Q-
™~
(%
0 < N
: “ -
0 \ S = 6:,3
\ -
*_
aq
= %7
&
R, R,
EThZ) .
There is 3 braced panels

' n=3
_ Wy 0.0885
R, sz g 0.63x 5126 /\

> S
0.443 — 0.443 1 i | i
J
1.073 _ ! ' '
R, = 0.63t >E — < __:__-_ ___:
‘ _ W3 _ 0.0945 !
1.546 R3=Rpx~5, =0.63x75 ,: ' '
= 0.473 ¢ l l |
. 3,50~ =———5, 00—\ ~-2.50—}2.50—=2.50~
S.F.D. Design members 25 -
' ‘ CX = tan 1—'5—= 59.04°
Max. force in diagonals
J & Q max. 1.546

(FDiagonalmax.) 7 n Ssin o ~ 3% 3 < sins9.04 =03t

No. of diagonals No. of bracing panels

.Fiao' m A
4 = Dl%'-a’:l ax. _ 03X5é000 = 5366 sz

—> Use 8x8cm (Ag,g= 64cm”)

|



Vertical member
- 1.50
P yina =F Diagonal max, X COSCX N
Longitudinal i
=0.3xcos59.04 =0.154t¢ i 2.50 |
> = tan 22* = 59.04°

| 1.5
Design of vertical elements

> Take P, Wind the max. Of P Wind transverse & P Wind longitudinal

Proyw=Ppy+ Pry + Py

Transverse

= 6.66 + 0.625 + 0.576 = 7.861 ¢

_ Prua _ 7.861x1000 _ 2
A = F 0 =S = 140.375 om

—» Use 12x12cm (A;yy =144 cm”)

Design of horizontal members

1- Dead load W

-~ —» Assume 10x10 chz 6;900,1 = 500 kg/m2

Own weight = b x £ x 8,504
=0.10x0.10x 0.5 = 0.005 t/m

- 2
M, = 0.005x 37~ =0.0039 m.t



2- Settlement of support

—» take & = 0.5 cm

E =90x10° kg/ed & L =500 cm L tdem
3
I = gzt = 100;2100 '—833 cm \~—10 cnr—|
. _ 1 B
Amee="4g *F] 3 |
0.5 =L x_tax300 > P,=14.3942 kg
.48 90x10 x 833 | |

A ?Seﬂlement at Support JAN

M; = BZ/X5 =0.018 m.t l 2.50 L2 !
|

4 3

N
LN

1 B L
| Amae =5 X FT

Assume allowable settlement = 0.5 cm if not given

By
2 1 l Moment due to settlement

4 L Moment dite to dead load
W
M, M, =0.0039 m.t
Sec.(1): M; + M, =0 + 0.018 =0.018 m.t take
| . bigger
' Sec.(): My + 2= = 0.0039 + L2 =0.0129 m.a

Design moment = 0.018 m.t



Normal force due to wind

N = 1.772 t (max. reaction from both longitudinal and transverse
direction )

— ——

Ry = L7721t R;= 04431
T e =TT < <1 T  1><1 X
R, —1.'1811>E o T Pa R2=0.63_t>i o N T Ve N P
{ | J i
| ' !
Ry =0886t N > | | | >SN Rye=oarze | >N | 1SN ]S
} | : )
Normal force due to wind Normal force due to wind
in transverse direction in longitudinal direction
Check stresses of M & N
_ N 4+ Mxy
f(‘: T4 - I
3 5
£ =- 1.778 x210 _0.018x10"x 5 =.28.24 kg/cmz
10 833
<56 Safe
3 5
fo=- 1.778 ><210 + 0.018 x10°x 5 =-6.916 kg/cm2
10 833
| <56 Safe
Check shear
lll,q = 0.0144¢ S 8 =10.005 vm
(AANARSRNARANARNRRRERARNARRRRRRRANERRAN)!
s 2 & %

C
I 4 1

AN . \u\u

P

3
g = QOIBIXI0_ 5 15 p0 2

10x10 <14 Safe m



