3
For Civil 66

X.G.
Road Way)




Index:

I—Introductiorn .......cccovviviiiiiinin.n.. /
LZ—Imp. I.L. for X.G. ...c.c.cooo..... 2
S—Loads on X.G. ....cocciiiiiiiiiiin.... 3—14
A=Tdeas .o i 15—19
S—Fxample ....covviiiiiiiiiiiiiiinnnnnns 20—23

6—Design of X.G.



Introduction

Steps of Designing any steel construction:
Lay out——Loads(straining action);——>Flements design
> Detarling

Straining actions(M,Q) )

X.G.
/\

1—-Svmple beam Z—Beam with cantilevers
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use X.G Cantliver
to carry R.C slab
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7% B for Deck 71
B’ for semi—deck & pony
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Imp. I.L. for X.G. design:

&
3 1—Svmple beam 2—Beam with cantilevers
. = 5 0.51 4 B_00.5L
B/4
I.L. for B.M|] I.L. for B.M]
7 l (+)
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I.L. for Q, =I.L. for R, I.L. for Q,
B+lc 1
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A AN
> B
I.L. for R,




Loads on X.G.

/\

1—Dead loads

2—Liwe loads

Studied X.G. St'r'mge'r RStnnger
/ M.G.
N St'n.
@ R /  Stringer Stringer
=
S o o\ foreer | stringer
S5 > > >
"g Stringer a
2
| M.G
| S
Bridge length

(L)
1—Dead loads

\a—Reaction from stringers(Rigth & Left)

b—0.w. of X.G. (Assume 0.4 tn/m™m’)

L X—Section L
Biringer 2 *tR 2R 2R 2R 2R 2tR 2R Z™iringer
2 tringer Stringer Stringer Siringer Siringer Stringer Siringer 2
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a—0.w of X.G. (Assume 0.4 tn/m’)
Dead loads b—F.C.(Asphalt) (Assume 0.15—0.2 tn/m?)

- 2

c—Concrete (tav’:]x... tn/m~)

d—0.w of stringer (Assume 0.15 tn/m™’)

Distance supported by one X.G.
S/2 from rigth & left)

7117) —0 4tn,/m’+ (o. w, +F.C. +t‘w; 'Y)*S = ... tn/m
a
R " /\
1—Svmple beam Z—Beam with cantilevers
Studied
u;)ea,d X.G. Dead
HEEEEEPAREEN ||||||||||||||A||
’ B or B’ fr\; | 7% B T ]
(M.G. spacing) M.G. le le
M.G.
2
v = W..x(BorB’ ) Wi/z WB%/8 /2
Dead 8 1\ __ N
B.M.D C -~
Z A (t) P
()~ — -
_ WoeodB"_ Wpeud Lo
Dead - 2

*X.G. 1s supported on M.G.s
*Distance between M.G.s = B or B’



2—Lwe loads:

Road way J) s)uSU (Jmd) radl 95501) Lot Jlo! Ja
JLQ.&‘LG_LJ_CﬁJ_MY'LG_w)lSuaJ.D ‘\_a.y.a.u_) c_»bt_‘»\'“db.m |_)_u.c| O Cuso

wJu:.lucdyﬁﬁl LQL’ cLLa.a.a

Direction of motion
>

2
3
3 0. \g@z&R\o.5W
Q
]
2
N 0.25 t/m2
N 12 m
:g' \Qfg %\
~ 3§ N heels 15 to 0.9 t/mg\
8 § o |
o X [ Q’\
39 / S
- S
3 .§§ 0.28 t/m?2 g 4 wheels 10 tong’ e h 0.25 t/mZ e
3§ A m
Qo i — Q:
T g M B
ot 0.25/4/mh2 , & /4 wheels 5 tons gdch/ 0.25 t/m2
‘N WL%%
3 0.25 t/my”
3 0. WZB\R\(MW
Q
=
<

Live Load Plan

loads consist of:

LVluod) OWae ao)l e 555 55(60,408&20tn0) g5 )55 ALds DL ye SHWS—T
vam plol pady Lpams Hlomo Gl SLoall oda hy JSLIL LS g

3_)L‘>~.” U"‘"“-’ u_é0.9tn/mZoJ|q_'6.o &3\9—0 ‘_J.o_x.) L@.J_:.uu [c_u L) °,)'U'"’" L_)tSJ ubFZ
Sl SL (90.25tn/m20,l0%0 55 £5 50 Ja560tn truck ) Lgad 3 g0 gl

By o) Gl bt o3 8xiad) 5 sl Bhoy Yl ple Bl Jaam3
sl o)) Goye OIS 13) Uls (50.25tn/m2s sl pgele Jond) (555 5
1.6m ol §) Go S| Lo =)l 8 131 0.6tn/m2 (sl s 1.6mpe J3)

Ui lad) doinall 3 JSCEJU g0 WS
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Notes on lLwwe load:

M) Bl S X oS Jeladl oLs¥l 3 s UL yadl Jlas) —7
Leiwl o =y ) 5,8d) Je Straining actions S| =iy

15tn/whe¢l 60tn truck
a2 @

2 = i . )
(ot whedt 40t truck —— D.'Urectwn of motion

[thﬂel 20tn truck
2 =

XSy Guso Leas 8 @b 5 Lt ) Sl S s 5 an g I -2

Straining actions

Main lane(1)§60tn truckf Main lane(2)§40tn truckf Main lane(8)§f20tn truckf

L Main lane(2)§40tn truckf $OR3 Main lane(1)§60tn truckf $OR(» Main lane(2){40tn truckf <

Main lane(8)f20tn truckf Main lane(3)f20tn truckf Main lane(1){60tn truckf

And so on....

c JWL 5 Shle SWI ceginn 3 0L Huae gl joe (8 1313
Ji5d) O mbg lan 5 L sivs o3l @bl sae aoy

Main lane(1);60tn truck
(14 f Main lane(1){60tn truckf

Main lane(2)340tn truckf e
T (2)é f 7 Main lane(2)§40tn truckf

B>9m

& Main lane(1)§60tn truckf{ <

6m<B<9Im
B<6m

Main lane(3)§20tn truckf

Gy Jnol (8% Y3 et JolSU) Liym 3delS 5, d) Joo5 ) camo — 4

1.2

§_ 5- :n uE)_-..c (':’.J“_J-“"Q—OUA.\JM) oJL9~
§ U‘J

§°E’ R tn/whedl 60tn truck \I:.

§ B & x

§g Sk u’n{;ﬁ.{z 40tn truck 5

:” Q R,

$L Vs

£ S o ASY e sumly 5y le sim ol psSUl 5
0.26tn,/m2 Je> 443 C,o_g-’ Sl 3Ly Main lane(1,2&3)
o L3 Y| o Jeo Lz | i (309c 5 olad) bl oSl 1S 13 PEEN
TR ol 5 Al G nsSS

Main lone(1) =—> Main lane(1) =—>
S oy~ el ><
<= Main lane(2) <= Main loane(1) @




X.G. J) e live load J) Jlaa) Ol aae

Stringer]J! Je one way ivle >Jl dbyJl ) (o yiseddl e

X.G.

3

3

3

3

3

3

X.G.

Lx.c.

lx.c.

I X.G.

X.6. J) stringer JI SlabJ) oo Jits Jasd! JWG,
JI ouSas @ stringer]) Je 55 ) Jla ¥ olaa @ o gossadU
D.L. JI b adee &5 LS X.G. JI e Reaction

I
strip 1 X.G.

X.G. J) de Gogec 655 Jood) olad) 6 douyd A Quasd

&



Steps for getting Moment & shear from L.L.
e 3 3o gadl 9o 5 Al psw (A XGLJ) wass @b — 7
Uy By Sd 13 <2 o5
St@)‘(‘%‘?dw HUY) Sy Hyd (553 EumPLANJ) e Jlan¥) pis —2
Reactions Je Jgasd) iy yaad) 5,081 e 450 g0 2 L3
studied X.G. JI Lglasis I

e Jass Cusy studied X.G. JI JleReactions]) cde oy wiv—4
Moax. Moment & Max. Shear

Stepl: studied X.G.

motion

W

X.G.
Previous X.G.

Next X.G.
X.G.

/ﬁé// Studied X.G.
%
I
stripl X.G

Stepl: Put loads mear studied stringer

Reaction JI 8 LS studied X.G.J) o du,8 Jland) col§ LS
§,5le studied X.G. Jl G5 Jondl Gho ol aas JUWLs
(distance between wheels 1.2mB e e J LU HUI caall c,cu rx-’

in direction of motion)
M 0.25/t/1r12

FAN
DR

dosdl oo BB aall Jandl o Js¥) cial)

.9 1/
N\

" H 0.25 t/m2 f

e

os—

— T 81751

Muin lon
3m.




motion

>

/ / /
pd ST .25 t/mé

77 SFEHS

Ma'ins”b::l k(1) 2&15.&7,'/,‘”112‘\ 0.9 t/’m,g\
| 0.5\ W :
g / 0.5 % :
. /7
Main lee(2) < 0.258 t/mi2 2m’ |10tn/wheel 025 t/m2 s
0.5!—— (]

uamarz’;le(s) 0,25t//ﬂ2 2m /5tn/whiel 025 t/m2

Yy

925 t/my’

Step3: Take Strips L on beam .... get Reactions

Simplels yiins gl s one way dbi)J) iias
Liis Ly el 5550501 JI A JS Jlaa) cands JWIL,
s Gelaswdl GEbILIL alae Yl b studied X.G. 4]0 aie U

Reactions]! Cl_u.w'éf Jeod) (S5 ass ‘_JSJ.LQ BJ.Q_{.” sl 0 e ésb.u A r;_u
dadd alnised) u.uSL:J‘ Ll r,Lo:s.n;'a’l & Lao 8J.4$J| sle Al
len) oy Laga b Ja ) 5 A gyaad) 8,80

(60,40,20 tn vehicles)Concentrated loads]) 53 stripslis ) oo JWL,
(0.9,0.25 tn/m?) Distributed loads]) o 2 strips s



motion

>

/ /
pa S ;/ | 0.25 t/m2

T strip 1
— 0.5 ;L\é,%*\ under 15tn wheel
Ma.ins‘rl{:.‘r (1) N 2m 15tn/w 'v,ee*l\ 0.9 t/mg\ StT’Lp 1
0.5 \_@} # under 15tn wheel
Ol strip 2

s %

under 10tn wheel

=

strip 2

. 0.5
Mm,ns::: e(2) 02/712 2m |1 0tn/wheel 025 t/'mZ

under 10tn wheel

5tn,/whiel 025 t/m2

strip 3
under 5tn wheel

Main‘g’l:ne(a) 0. 25t//‘2
T

strip 3

925 ymg’

15t

a O © C
Y,
Conc. slab/ |
Studied / P,

X.G.

Strip 1
10t 10t
© © C

a

A
Conc. slab/ |
Studied / P,

X.G.

Sitrip 2
5t 5t
© © c

a

A
Conc. slab/ |
Studied / Pgq

X.G.

Sitrip 3
a C
AN b (Y1 AR
1

*Get P, P; & P3 from I.L.

Strips under concentrated load

under 5tn wheel

60try) Lyall Joe o o JS
P; ¢ste Reaction b=
studied X.G.le

40trd) 0l Yoo (o o JS
Py sl Reaction s
studied X.G. e

ROInY) Lyml) Yoo o o JS
P3 sl Reaction s
studied X.G. e

or R



motion

>
/ /
V S ;/ | 0.25 t/m2
— E | |—‘|§\k
Main lang(1) \2m %\ . D 9 +/m8
am i gt/ wjves "’\
OSOPEN
: / 0.5|' */
Wain lane(2) < ) 08"+ /|2 2m’” \f otr whvegt 025t rma—F
0.5l—— !
0.5 /%
Main lane(®)| /0.25 t//éz 2m /f5tn/whkel 025 t/m2
05 B %/

strip 4 (1m width)

under 0.9tn/m? wheel

strip 5 (1m width)

under 0.25tn/mf wheell

925 ymg’

0.9tn/m2

a,IIIIIIIIIIIIIIIIIIIIIIC

il

C'onc sla,b
Studied / ;=0.9*S=...t/m’

Strip 4
0.25tn/m2
allllllll||||||||||||||||||||||||||||||||||c
T %
S S
Cone. slab/ ,
Studied 2=0.25*S=...t/m

0.9tn,/m2 Jusdl o sio JS
W,(t/m’) ss'2 Reaction s

studied X.G.ske

0.25tn,/m2led) o 50 JS
Ws(t/m’)ssle Reaction o=
studied X.G..le

Strip 6 i JWLy 0.5t/MN2 Jan sglay G 1.5MS Lope Ciro,]l

0.5tn/m2
aIIIIIIIIIIIIIIIIIIII||||||||||||||||||||||C
, AP
S S
Conc. slab/ s
Studied 3=0.5*S=...t/m
X.G.

Strip 6

o 13)

0.5tn,/m2 JesJ! o sie JS
Ws(t/m’)ss\s Reaction o=
studied X.G. e



Stepd: Get Mpypp & Q.

motion

' Studied,

s Y M.G.
y ST A 525 t/m e

| r‘%
0.5 \ M
Main lane(1) N\ \

D
P 2m |1 5tn/w ‘Lee\ 9.9 t/m’g\ g
. Q
I o.5|\L—\q \¥\ {1 =2 :
g / 0.5 % 1 S.
. 7/ H

jlmnarl«:;ne(-?) 0. 2/712 gm 10tn/wheel 0.25 t/m2 D g; "§§
B 0.5 [ Bl w 5
0.517——/% 2—H s
Mains"b;th(s) 0. 25t//62 2m /5tn/whiel 025 t/mZ 0 Q

. og/L _ ?/ 2N J

'

925 i/my’”

P3
g N L
B

studied X.G.Jl Lo Jle=d) JSC&

Oz LIS 5 08I oy LS00 Seard AU b Jles Yl 0de (ST
max. straining actions(M & Q)J) Je Joaxl SI,J1 SL)

To gel Mpax.
el 55 L woydl 2Ll Jln Y] aoy Jsloo maz. MU Jle Jgand

5 S|
& 60tn J) 155-]1 5o 423WJ) Reactions(P1)) gox) sz JUL,

P1 . P7_| 8 S I‘ . o0
— 2m = _'—

| B for Deck
B’ for Semi & Pony

L 03l 5558 Cume40tn) Lyl e 3l Reactions(P2)J) ma @3
3 S |‘ - e ‘:ro 05 ¥
Bﬁiﬂ Chaiied o8] |_93'9_{ﬂ.,..; Sl b ru_.zL‘u_‘,bj 13 dldl 0de 3

Pz P2 Pl Pl
............ 1 o a

B for Deck

B’ for Semi & Pony

Lo w8l 5658 Cusn20tn) L ,yadl (e 43l Reactions(P3)]) a1
O s b Lo g 131 LIl 030 8
P2W2 Pz P Pl PS ~ P3 e - Bﬂ%‘ ‘_a.iu_uJ Y ‘;3@

ﬂ‘rrrrrrrr‘rrr—rrrrﬁ_t_'_'_ﬁ‘r{rrrrrr:‘ﬁ
4 5'1511};_ 2m 0.6m 0.6m _2m 0.6m 0.6m 2m 7
B for Deck C

B’ for Semi & Pony



P2 P1 P1 P3 P3

.................... Ll

> m o Zm 05m 2 Em AT T
B _for Deck B for Deck

B’ for Semi & Pony B’ for Semi & Pony
B
A |I.L. for B.]lﬂ
, 4 41 S i % W
B/4 B/4
M lL.l. — Md'i,stﬁbuted -+ Concentrated

If X.G. has cantilevers

I.L. for B.M\)

SJWL, Ll Cantilever J) (Sb) we L. for M J) 3 ) asvue
J) Hass g5 JWLs 1l U] 5 i Lo Jlenl Laaie aoy 193]
Moment

aone gl @iy o) Alainl Jlia JUWIL, 4o Jlaa) e (IS Lol Lo
Max. Moment J| e Jsaod) egrias ) A

P2 P2 Pt P1 P3 P3

w2 ‘rt‘—wﬂ—'*ﬁ w2
N INEEEEEEE) SR A I 8
s BT

]
| |
2m
0.5m 0.6m 0.6m 0.6m 0.6m

B for Deck




TO get Qma,x.

Gl 5 Lo w3l 2Ll Jlea ¥l aby Jslos mam. QI ole Jsanl

8 S|

e 60tn JI Lyadl e 5Ll Reactions(P1) J) gl aas JWL,
40tn J) L ,=Jl e 43l Reactions(P2)]) P [cSGJ:’ﬁSJ‘ b
Sl e 20tn J) 4 ,ad) o 3G Reactions(P3)]) e @

P3 P3 P2 P2 P1 P1
w2 : wi
INEEEEEEN. /I EEEEERANEL. EEEEEEE AN/ ||| |
— 1| |11 1
0.5m 2m 0.6m 0.6m Zm 0.56m 0.5m _2m 0. 7
B for Deck
B’ for Semi & Pony
7
(+)
A AB
VL
I.L. for &

If X.G. has cantilevers

LL For QJ1 e Lol oS 3 Jln ¥l g Giges laved)
Maox. QJ‘@J%UUMQLE&U‘OSUX‘&LMbJﬁ

P3 P3 P2 P2 P1 P1
w1
0 IIIIIIIIIIIIIIIII.In’;‘ZIIIIIIIIIlllll WZ
0.5m o.6m 0.6m o.6m 0.5m 0_%/
B for Deck |

7
(+) o
il B

s Z

B 2

I.L. for Q4




Effect of Road Width (B) on step 4(Mmax):

If B>11m

Mazx. M J) olas we alais Wl 717m< Gyl oo (550 Laue
o3 SLyal by, 8y0le ciaiadl SReactions(P1)) gasl pas )
Reactions(P2 & P3)J) 13

P2 P2 P1

P1 P3 P3

[ >

w2 W we
e IT T I I I I IINTITITIV]] T T []]
%I — —2m Mlm le 2m—%z7

0.5m 0.5m

8=2+0.5+0.5+2+0.5 __|

=5.5m

40tn

60tn

20tn

00 0000

00100 00

1

Mid span

1

If 9m>B>11m

gsioe o) i eS8 o) G A3 HUIME ) (o e oS Lase
Sk ¥ Reactions(P1))) ) s Slse SWI abg) Sy OLye S
ams 2011 Tyad) psy N 55 s dasdalU 850801 e 3 Lol
40tn J) 2yad) a P.s6‘0tn J) Byadl i S 8,500 Cio ) an L

40tn

60tn

20tn

00 0000

00100 00
@_ 1

1

Mid span

40tn 60tn 20tn w
00 0000 0000 00

1

-Mid span

1

P2 P2 P{

P1

P3 P3

W2 I
.

Fa) LLLL LIV [ []J

N

IIIIIWTZIIIII Pa)
s G
0.5m



Effect of Bridge type on step 4(Qmax):

555 0a cineyll 51y 60N JI Lyl by @ Max. Shear)) olas
20tn]) (540tn J) Gyedl L (5 SUPPOTT J1 5o 55 Lo oyl 555 Gy

20tn

40tn

60tn

SUPPOTLY| S uis (b inoyd) do ao Boyadl as

00

00100

00100

00

1

1 1

Deck bridge

P3 P3 P2 PR P11 P1
n |||||||||||||?r|2|||||||||I||W|_1| |—|—|71|r"2|—|
v% i A M By i N N By M|
7 0.5m 0.5m 0.6m 0.6m 0.6m 0. 7
or Deck
20tn ||| 40tn upport)) 58 uis el 45Uy iso ) o ae &yal) an
T 00 0000

\!

1

1 1

1

Pony Or Sema bridge

P3 P3 P2 P2 P1 P1
w2 I 4 w2
||||||||||||||||||||||||||||||||||| }@
e 1| 1| |
4 0.I5qln Zm 0.6m 0.6m Zm 0.6m 0.6m Zm 0.6m 7
B’=B+2Ls.w.

Effect of Median on step 4:

If One side width>9m

To get maximum B.M.D

20tn 40tn 60tn

00 00100 00100 00

To get maximurm @




If One side width>6m &<9Im

00

L B L
60tn
00
‘ To get maximum @
L B L

If One side width<é6m

To get maxirmum @
L B L




Sivde walk < Cantilever Wadth

40tn 60tn 20tn
00 0000 0000 0
Bt

1 1\ 1
\ /

\—Mid span

o get maxvmum B.M.

! L B L ‘

oyl WMo Ly puids SUPPOTE | wie oo las LL) i)
0.5lk[>~4 B_510.51
> (+) (+) 77
B/4
P2 P2 P1 P1 P3 P3

w2 ‘rt‘—wﬂ—'*ﬁ w2
C I/ I O T ] LIV T L[] T ] c
e 2m—l—112m
M G v 0.5m 0.6m 0.6m 0.6m 0.6m
T M.G.
L B for Deck |

20tn 40tn 60tn
00 0000 00|00 00

\—Mid span

To get maximum @Q

L B L
Luaie Reaction ,S) am ol Jolbs i), SUPPOTt Ji wie Lass LS|

1

(+) N

A —zd B
o gay
B 72

P3 P3 P2 P2 P1 P1
w1
0 [T T I IVI T TIT]] .In?zl TT T []] I I | | | | |_|_|n_r|2

7 0.5m 0.6m 0.6m 0.6m 0.6m 0’ 7
— B for Deck



Sivde walk > Cantilever Waidth

20tn 40tn 60tn
00 00|00 00|00 00

1 I 1

To get maximum

L B L
1
(+) Lo
—li B
le AN
B 7777
P3 P38 P2 P2 P1 Pt
W2 w1
c I 1 I T T IWN I I ITT] I I | | | | -|'|_|_|_|_|_|_|_|

w2
~ 1| 11 7
% 7 0.5m Zm 0.6m 0.6m Zm 0.6m 0.6m 2//0%
B for Deck




Examples

For the shown figure, Calculate the design voalue for
X.G. (S=5m)

40tn 60tn 20tn
00 00100 0000 00

1 1 1 1

—2m 5X2m=10m 2m —

1—Dead loads

Vlgead=0.4tn/m +(o.u§Mn FFCAHEEV)S = ... tn/m

W =0.4tn/m +(0.15+0.175+0.21*2.5)*5 = 4.275tn/m’
o

Wi?/2=8.55 ?/2=8.55
WBY/8=53.43 \ /ﬂ
Zj\ -)

7 %y yay
*0Z2 %7 2
M = TheadB Whedle' 59 43 8 55-44.88m.1
Dead 8 2
Weux B
- QDead_ 5 =21.375t

We j (+) =

N (+)



2—Liwve loads

Step1: studied X.G. (Intermediate one)

Stepl: Put loads mear studied stringer

motion X
/ /
V ST 2 t/m2
I 0.5 : I—l-l
Main lare(1) \Zm }bw eod 0.9 t/mg\
0.5 \Q \
(B 0.5 N
i 15 e(z),/a 2 /nz Za[n mm/wi;z 025 t/m2 T
0.5 »
B 0.5 /‘
Main laxe(3)| /() 25 t//éz 2m,/5tn/whel 0125 t/m2
O.A/L_%/
' 9.25 t/m2”
Step3: Take Strips L on beam .... get Reactions
15t 15t
P,=15%(1+0.76)=26.41 s 7 ° 7, Sirie-1
f/ '
10t 10t
O © C .
P,=10*(1+0.76)=17.6 iy T b 7y, SreE
Td /e,
O © C .
P3=5*(1+0.76)=8.8t iy / /%b 7y, e




W;=0.9*S=0.9*5=4.5t/m/’ o L] |/| |/|%|>/l|)| | |(|”|W|L/|m|2|C Strip 4
ibutiad/ b—0.945 ..t /m/
Wp=0.25%S=0.25*5=1.25t/m’ . O%0m

N, R
Cone. slab/ IW] R
Studied / 2=0.25*S=...t/m

X.G.

W3=0.5*S=0.5*5=2.5t/m' o o iin 6

(. T
Cone. slab/ IW' ,
Studied / 3=0.6*S=...t/m

X.6.

Step4: Get M, . & Q

mox.

T'o gel Mpmax.

I9Mm>B>11m
See pageld 1 1 1

I
\Q

N
%*
Yo

M1 (cone.) =26-4X(1.75+2.25)+2X17.6(1.25)+2X8.8(0.75)=162.8m.tn

4.5

1.25 T | 1.25
& IIIIIIIIIIIIIIII| |||IIIIIIIIIIII ra\
%% 4m I1m 2m l 3m 77_%
5m 5m

M, (dlist.) =4.5X(Bo510%2 1 25¢2+1 )1 1.25X(0.5*3*1.5+0.5*4*2)=35.94m.In @



M naz. =My (cone.) + My (dist.)
=7162.8+35.94=198.74m.tn

To get Qmax. 8.8 88176 17.6 26.4 26.4
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=2X26.4%0.85+2X17.6*0.55+2X8.8*%0.25+4.5*0.85*3+2.5*0.5%0.2*2
+1.25*%0.5*7*0.7= 83.68tn

Q maox.

Design of X.G.
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