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Wind Bracing

///////// WIS LIS SII LS LSS IS IS LTSS/

_L Vi iizigiiiddiisiddieidiiiiidiiiidiididddiidideiiididedsiidd

upper br.
No.1

Deck Bridge

(with one bracing only)

Deck Bridge
(with two bracings)

Pony Bridge
(with one bracing only)
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Plan of bracing No.1 (lower for pony & wupper for deckﬂ

Vi. Bracing

Plan of bracing No.2 (lower for deck)|
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Loads:

Case(1)during construction(unloaded):

wind intenisity=0.7*200Kg/m? =140Kg/m? =|0.14t/nf

reduction for case of during construction only

the wind effects on the two main girders.
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Case(2)after construction(unloaded):

wind intenisity=200Kg,/m?
1add wsly MG MI..\“J Roadway Lluw yxdlbiosgo gl o3
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Case(83)after construction(loaded):

wind intenisity={1 00Kg/m?
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Notes:

g Lis, Yl IS Jaess pl a3ld one bracing s> gl (o8-

Jeob ¢ Laany Ldliaddl dan Wl two bracing o g s Ul (o8-
o) 9> M| &USJﬂlbracing‘JS

UA gbracingye I Jlax I JusB3las L ds Lus o Ao Yoo g g Ul (o3
o‘)|_9.=~.>i.:\.~u_,:~‘Uo)Lv..\3:~_9Ul.e~ ‘_;J?b'racing.”r-o.«.al’ﬂ

L4y W8 (case?:during construction) ¢le r...g.q.,a'.iJl'GUla‘_;_’s—

(Fo =2500%1.25=....t/cnt ) 25% Hladay Loy geusel| Olsles V)

A
For pony bridge:
case(1): W, =(0.7*200/1000)*2%hy = .... t/m"
case(2): W, =(200/1000)*1*hy g = .... t/m"
case(3): W,=(100/1000)*[3.0m+hy +0.26m)]*1= .... t/m’"

a3 L8 a5 4 ¥ ) L Lol..la.'s’.écase(1)‘.;.].cr.ﬂ.a...43 AL roadway Jl g8
Pl Jlanl Jans e Joss Bl Abta
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For deck bridge with two bracings:
gme'r b'ra,c'igl:

case(1): W, =(0.7*200/1000)*2%(h, /2+hay )
case(2): W, =(200/1000)*1*(h; /2+hag +0.25m)
case(3): W, =(100/1000)*1*(hs /2+hz4+0.25m+8.00m,)
mbuﬂapﬂluywlbl_.laascaseﬁ)@.cw pL roadway UL o8-
Ll s Ao Yoan g3
o5) Eus case(1),(2),(3) C,A,,\S'e!lr..’é)JI:\s.lr.:g railway Ul gd-
Ol doias 559
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Lower b'ra,c'ing:

case(1): W, =(0.7*200,/1000)%2*h, /2
case(2): W, =(200/1000)%2*h, /2 Z*UJAQJ] railway 3l g5-
case(3): W, =(100/1000)%1*h, /2 1 *‘_,)_,AJj ,70adway Ul 43-

railway,roadway .| gwcase(1),(2),(3) WJ-‘-‘S“HJJ'@-‘M'&'
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For deck bridge with tverted U—Frame
Upper bracing:
case(1): W, =(0.7*200,/1000)*2%hy s = .... t/m"
case(2): W, =(200/1000)*1*[hy+0.26m] = .... t/m’
case(3): W, =(100/1000)*[3.0m+hy, +0.25m)[*1= .... t/m/
&Uwﬁﬂlaﬂwlulwcaseﬁ)@;ﬁwf A roadway . o5~
Dl ya Ao Yo o5
o) S case(1),(2),(3) [).o')..S'Jlr."SJJIA.&l& railway Ul o5~
(open timber floor) Ul o) @GBLLo ) dbMoas 39
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Design Procedure of compression member using two

angels back to back(lL )

Force=* __R bracing .8 ladddiagonal, ] ! P
B g & gonalJ s} paads iy
R R
Assume\ =140 (bracing)
__lin_ et a,= .... x
140—75,:0.30,1 I f o <
= lout et a,= .... <
140=r—0.45a, 77 2
ta,ke,b'igge'rf'rom(a,oraz) I T O O I I
Ww= ....t/m
1—Check Slresses | L
= _Force = ... t/m'}F,
fou= Eon %x o |
E=_7500 * [0.85%1.25%0.6%0.4 —T— 0.8:if using z—bracing
K maz Jor indeterminate structure

Where Amaz= _Ltin  or lout - 0.6:if using single angle

Ty Ty for eccentricity of load

| 1.25:if design on case(1)

for during construction

0.85:usually used because

2—Check Deﬂect’ion
1 = 40
) b

we calculate the load as plane

structure, while it is space sitruc.
d— depth of bracing member

(2a+1cm, =‘J_¢|[ ), for Hz. bracing
d
while —_l;“o'r vertical bracing (d=a, .JEE )

—if any check is unsafe, then increase dimension of cross sec.

—if the largest angle (d200*16) is unsafe, then we can:

1—rearrange the bracing to reduce the buckling length.

o'r2—'u,se[ channel section instead of the anglebk

©



3—Check Buckl'i,ng

Code page(56,57),(buildings and bridge bracing)

for upper bracing (deck)&lower bracing (pony)or(through):

K—truss(double track)

-4

It 1,=l,=1.001
L%_y
N 4.rl,=1.200

X—truss(single track)

I, =l, =0.501

n

L, ~l, =0.751

ou

| for lower bracing (deck)&upper bracing (through):

i,=1.00i_1 |__ 1 =050
L1200 |T¥pe(T)|  ~0.751

Jor wvertical cross bracing:

| Pl

L ~0.751 |Lype(?)

"
L=
bui=0-55{(Type)
B |(Type2)

1,=0.501

1,~0.751

lwi=0.5(Type1)‘
= B |(Typel)

[—m=1.oz
L 1.2




Note:

1 —Des'i,gn the cross wvertical b'ra,c'z',ng:

for member(1)

=F
FOTCQ - Rupper & lowen

for member(2)

Force=1= _Rym
2sin

Reaction of

upper br.

Reaction of
upperd&lower br.

2—Design the inverted U—Frame:

R/2

Mina

Reaction, of.
upper br.

R/2

design the bracket on M,

member(2)

the bracket like bearing stiffener

but increase b, to be 60cm at

side of X.G.
Calculate Yy,I,

Check Mwina *y—

2

|
|

*—
. }1.6t/cm? (or) 2.1t/cm?

3—Design the U—Frame pony bridge

like the inverted U—frame

but M=M, i+ Moy prom v-frame

check I&*y =

...}1.6t/cm? (or) 2.1t/cmi

Calculate y,I, for previous section

M wind = Wisaded® SPACING

M prame = C/100 * a

+ a?

c/1 oog

e

-60cm—| L‘tg

¢/100

EI]_HIIIIHI]:I]HI]:I]" Yoas

Y

(¥.L)*spacing
[ o o o o
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Example(1)

for the shown deck bridge having B=10m , S=2m , L=30m
and the bridge is provided by invetred u—frame bracket
1—design the first member of the upper hz. bracing
2—assume and design a suitable section for u—frame bracket

- 2.00m - 10.00m L 2.00m~

3.00m

Solution 0.00m
Design of upper wind Bracing
Blays abds vy2g wie ¥ ko Lais Jo¥ VIl e weaill @
Bracing J! Jow J=3 LpU
case(1): W,=0.14*3*2=|0.84 t/m| govern
case(2): W, =0.20*1*(3.00m+0.25)= 0.65 t/m'
case(3): W, =0.10%1%(3.00+3.00+0.25)= 0.625 t/m'

__+0.84*30/2 _ 0.84%30/2 0™ l
Force ==ouSings”  ~ £8.91

=7/ 5.00%5.00° 7. 10m|=L.n ‘
Louwt=1.2%7.1058.50m]

assume A\ = 072,0 =140 a=16.9Cm (govern) 0.84t/m
850 _ _
assume A =g=2=-=140 a=13.5Cm

Check On _I_180*16
Check buckling )\, =

_710 _850
7=5.4 =131 Ao 7=g.7 7=8.1 =105

Check Stresses ; B = 17;51020 *0.85%1.25=0.461t/Cm?
8.91

Jor=gugp 4 =0-08t/Cr p 0.46t/Cm? safe




Check Deflection L __710 =19 p 40 ‘safe T
d  18%2+1 y—-—zﬁ—-—'y
2—Design the inverted u—jframe !

/R../Z"h 12.61 /18.9m.t

—xe Dcﬁh—l;u

R./2 Ru /2

- -—

’

R, = 0.84*30/2 = [12.60¢%

assume Dimension of the stiffener

if not given

meglect effect of the Part of Web On

M.G itnertia

20m —||————76.4cm ! 2—| |—16:l =% " go- !
| | |
30 | neglect 8 | |
J 1om web effect J o g 1.00

k =7'—0;%’3+2*30*2(76. 4/2+2/2)= 221558.7787Cm?

0o Iy = 2215568.7787Cm

Bracket J) OS¢ Sus Loaded J) U a4 i) b Jlie
1) Gle oS5l Jlaad) iy v J posae

Checks
Check mazxz. Stresses

Mwina ___18.9*100 -
2 (d/2+1 )_22 1658 7787 (76.4/2+2)=0.834t/Cnt » 1.6*1.25t/Cnf




Example(2)

Jor the shown pony bridge having B=10m , S=2m , L=30m and the

bridge is provided by u—frame bracket and mazximum moment affecting
main girder = 1400m.t

1—destgn the first member of the hz. lower bracing
2—calculate the mazximum moment on the u—frame

—{ 2.00m | 6.00m ! 2.09m |-

Ll Lld 82l LLleNLLLLLLL Ll L0200 1

1.20m

|——s.00m——|

Solution 10.00m

Design of upper wind Bracing
Wloys b dgag e o3 Lbo dais Jo¥ ULJ) e i) o
Bracing J‘ ‘J.'A.o J.a.: LGJlJ

case(1): W,=0.14*3*2={0.84 t/m| (govern)
case(2): W, =0.20%1%3.00m= 0.60 t/m'
case(3): W, =0.10%1%(3.00+1.20+0. 25)m— 0.445 t/m'

. 0.00m =

Force =

P,
—15. —

:7/ 5.00%5.00° 47 10ml=L.. “
Low=1.2%7.10=8.50m

assume A = ggo =140 a=16.9Cm (govern) 0.84t/m’
850 _
assume A =5"20=-=140 a=13.5Cm

Check On I 180%16
Check buckling ), = 7_’504 {731 xwt_;,é”%ﬂ%

Check Stresses ; E =%0—*0.85*1.25=0.46t/0mz

8.91
Jea= Gugg 7 =0-08t/Cmi’ p 0.46t/Cm? )
Check Deflection A _710 _ =19 p 40 Y==-Y

d  18%2+1

©



Design u—frame Brackel
1)Elastic Force

_IF > _ < F

3 a=Lover Arm = 2.40m \

[ 1A

1 M=F*q " H“&Vé “"‘; N \M-F‘a,
T |
=F*q M=F*q
{ . DBridge Widih !
_ _1 = Moo
P =fog O G =y,

Mpee. =mazx. moment affecting M.G (given)

Meee. =71400m. ¢

Choe =%=0ng93 —481.1 t

F =4.811t
a =8 — 0.6 = 2.40m

M,= F * a = 4811 * 240 =|11.546m.1%
2)Wind Force

Jlan) douiy po5a)l Gl wicloaded JI Ul Jlaains! (@
loaded JI Ul douns elastic force Ul JI ¥ |l <ll3y #L )l

ANEEEEEEREEE

W2 —0.5%2.4* /2 = [T44%m)} then M= 1.44+11.5 =[12.9m]




Example(3)

Design all the bracing system of the shown deck bridge B=10m
S=2m, L=30m If the bridge is provided by wvertical bracing

S.00m

Solution

Design of upper wind Bracing

Oluyx abis 39y aie Y Hdas da2d Jd ULJ) e r.w.mJl o
Bracing J! Jo Jo3 LU

case(1): W, =0.14*2*2=(0.56 t/m govern

case(2): W, =0.20*%1%(2+0.25)m= 0.45 t/m'

case(3): W, =0.10%1%(2+3.00+0.25)m= 0.525 t/m'
+0.56*30/2 0.56%30/2 !
2%Sinds | 2290t

Force =

=7 6.00%5.00° 7. 10m=L."""K
Louwt=1.2%7.10={8.50m

assume A\ = 5{30 =140 a=186. 9Cm (govern) 0.56¢/m’
850 _
assume A =5=2==140 a=13.5Cm

Check On _1_180*16
Check buckling )., = 7_’504 T3] A= ,rfgo, -105

Check Stresses ; F = 1200 +0 85+1.25=0.46t/Cm?

1312
fou= ol =0.054/Crf p 0.461/Cm




I
Check Deflection ; 2=-"10 __49 3 40 |
|

d ~18%2+1 Y=ty
i
Design of Lower wind Bracing
case(1): W, =0.14*2*%1=|0.28 t/m) (govern)
case(2): W, =0.20%1%1.00m= 0.20 t/m'
case(3): W, =0.10*1*1.00m= 0.10 t/m'
0.28/0.20=1.40>1.25
So 0.28t/m' is critical more than 0.20t/m'
Force = tz%ggfgo/z = 470'28.30 e |
=7 10.0%410.0° =14.14m *¢ .
Lowt=0.75%14.1=[0.60m -
in =0.50%14.17.10m| 0.28t/m’
assume A = 520—140 a=16.9Cm (govern)
assume h =395°=140 a=16.8Cm

Check On __180*716

_ _1060
n=b5.4 ~131 Aow=7=g7 =131

Check buckling ), =

Check Stresses ; B = 1200 +0 85+0.80%1.25=0.37t/Cnt

1312
Fu==o20 —0.02t/Cné p 0.37t/Cn?
Ca= 29554 '
. L_ 710 _ Tl
Check Deflection ; 4 -78%2+7 19 ¥ 40 Y el Y



Design oI Cross Bracing

case(1): W, =0.14*2*2= 0.56 t/m'
ca,se(Z): [, =0.20*1*(2+0.25)m= 0.45 t/m'
case(3): W, =0.10%1%(2+3.00+0.25)m= 0.525 t/m'

ks @3y ¥l Uladly W Ul G 45)lie Jas (5 Sgm ) 0dn (5

¥ WA ULl 55Uy 5% o Ly zsawadl Olale ¥l 530 @3 Ja¥ Ul S oY

LEJ-F r.\.ua.\” c_9_,...» U"” JLJd UL..\.'»J_, u‘d‘-@aﬂ‘ oé\.i
0.56/0.525=1.06<1.25

So 0.525t/m' is critical more than 0.56t/m'
R, = 0.525*30/2 = +6.8t

Ry
For diagonal member
Bd'l‘ 2.00m
__ 16.80 -
Force = SiSinBg - +3.70t Ry
10.00m
=7 2.00%5.00° = [6.40m] = L
Lout=1.2%5.4056.50
assume A = géo =140 a=12.9Cm (govern)
650 -
assume A = =0 450 ~—r-=140 a=10.3Cm

Check On _|_130%12

. 540 _650  _
Check buCkl'Lng }\«in_',;:_—_3.9 —m }\,wt—' 7'-58 111
Check Stresses ; E = fggo *0.85  =0.33t/Cm?
£.=-329_ _0 06t/Cm? » 0.33t/Cr? @
ca= Z%30 O ' g
!:1_._['L| K

Check Deflection ; 2=-—2%20  _41.5 > 40 ,

d- 13 &

Check On __140*13 Check Deflection ; £ =—240  _38 < 40
d 14 @



Horizontal member |(star shape) -

case(1): W,=0.56 +0.28 =|0.84 t/m'
case(2): W, =0.45+0.20 = 0.65 t/m'
case(3): W, =0.525+0.10= 0.625 t/m'R,

ed

2.0

om

horizontal member

0.84/0.65=1.29>1.25 |
So 0.84t/m' is critical more than 0.65t/m'
Ry = 0.84*30/2 =[+12.6%

Lin=6.00m| Loy =10.00

_1000_ _
assume A —m—140 a=18.5Cm

Check On _1_200*16

Check buckling ), =

]

2

o N
Q

Q

max.
Check Stresses ; K

__12.60
Jea= 2%61.8

: L __ 1000 _
Check Deflection ; d ~(2%20+7) 25 < 40

=0.11t/Cmf p 0.47t/Cmf

10.00m

govern

*0.85%1.25=0.47t/Cm?




