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Number of Segments of Arch Girder.
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IF the span is more than 24 m

We will need more than 3 Segments, So we will need Arch Girder.
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Concrete Divmensions
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Drawwng Arch Guyrder.
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Specral Case.
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Loads on Arch Guirder.
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Concept of Arch Girder.
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Solving Arch Girder.
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Design sections of Arch Girder.

®

M
B.M.D. é §

P
V=
N.F.D. @
1 (+) —
Sec. © M ,P r
b
_ ]‘[o ~ ¥
P =0.95 - ( ] As
M = o0.05 M, ;
(From Extension of the Tie) L
e d A
(USe I..Do) AS":AS\ S
Sec. @ Tve r—b—j
T =0.95 M-
- %
AS = r =(Total area of steel)
F\Gs ¢

Ac = (bxb)



Sec. @ Hoanger
cgele abyul cols 13 - )

cagline ab)) colS 13 - Y

—+ — —

T = o. W,(h + Reaction of beam B
anger) 0.25

[ o




Sec. @ Column.
Design the critical Col. at the Roller support.
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Reinforcement Notes.

1— For Member subjected to Moment & Compression.
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Rewnforcement of Arch Guirder.
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Examople.
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7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

L.L+F.C.>10 kN/m®

Choose a convenient Statical Systemm and draw a sketch

For an elevation Showing Concrete Dimensions.

IF\L.L.+F.C.>10 kN/m’] —» use Solid slabs.
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Example.

| 8*6.0=48.0m

Po? Podf
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¢ X
30.0 g g
80| @ (+9.00) o
N E
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6,0 (+5.00)
@1 _— ——®
I

| |
@
The Figure shows plan of the Factory area of an industrial Facility.

The main Factory area is (30.0+48.0 m) with no interior columns allowed.
Levels of the main Factory are as shown in plan.

Columns are only allowed where marked X in plan.
Fo, =25 N\mm*® , F, =360 N\mm?
F.C.=3.0 kN\nt , L.L.=1.0 kN\ni

It v8 required :-

1- Without any calculation but with reasonably assumed concrete dimensions,

Draw to scale 1:50 an elevation to the main supporting element at axis 70-10
and part plan.

2~ Design all slabs and draw their details of reinforcement in plan.
3~ Design the main supporting element of axis 10—10 of the Factory area.

4— Draw to a scale 1:50 in elevation and cross section details of reinforcement of
the main supporting element.
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Drawing Arch Girder at axis 10—10.
die 1 Lylate jut ale Jlead) axis 10—-1710 Qe Arch Girder J) oy ac

Joint JS wie 1.0 kN Jua g of gy o) Glelis)) s
Slelis, ¥ sass 3 Yl (udadl moment JI puys o casy 1
QLI wgred) G )] puis g8 Sl Y Gy ) Gab of pelud e

F3 112 111 111 112 Fg
' l

Loads on the Arch Girder at axis 10-10

Design the Slab.

For H.B. slab {_ %go = 240 mm = 250 mum

[t = 250 mm | |ts=50mm| |h =200 mm |

wmb = [1.4 (ts [ +F.C.) +1.6 ( L.L.) ] (S *1.0)

+1.4 (b hx1.0m *5(3) + 1.4*(Blocle b):)(ia.l_o)

o Wity =[1.4(0.05425 +3.0) +1.6 (1.0) | (0.50417.0)

-/-14(010*020*1 0*25)+14(1106000 ) 5.60
(]cN\(i 0e S m‘))



Loads Form Beams.

assume 0.W.(beam) =5.0 kN\m> (U.L.)

% W\ [ 72.2 kN\m
=o.w.+ (=) Ls K A
W =50+ (560)(60) 72.2 EN\m - 60—~

TR,.-.216.6‘ kN
R1=w£'_.=72.2 *%mem.s kN

W =60+ (560)(60) 72.2 kN\m

axis @) e Arch Girder pad oolladl ¥

Bg opSU reaction Jsf zlsaw LY

72.2 kN\m'

|
Ro=0.45+w» L = 7a 7a A

l~—6.0—'=—6.0—4'=—6.0
Ro=0.45+72.2+6.0 = 194.94kN Ro= 194.94 kN

B3

W=o0.w. + ( ”")(LS) 5.0 +( 55 ) (9 = 38.6 kM\m

axis @) v Arch Girder pmsd oelladdl ¥

B3 oxSU reaction Jsf et 2l

| 38.6 kN\m

= yay yay 7Y
R3 = 0.45+ W * L -—6. 0_>|<_6°0_>|<_6°0j
Rg=0.45%38.6%6.0 = 104.22 kN Rg=104.22 kN



B4

W= 0. w. + ( ”b)(Ls) 50+(560) (59 =38.6 kN\m>

Ry=1.10«w « L

Ry=254.76 kN

R4=1.104+38.6 +x6.0 = 254.76 kN

Loads on Arch Guirder.

f 1 1’ i

F3

Take o0.w.(4rch) =17.5 kN\m (U.L.)
F1=R1 + Ro + o.w. (4rch)x @
=216.6 +194.94 + 17.5(6.0) = 516.54 kN

Fy=PRg+ Ryg+o0.w.(4rch)x QL
= 104.22+2564.76 +17.5(6.0) = 463.98 kN
F3 = Rg+ o.w. (4rch)* %

=104.22+17.5(8.0) = 156.72 kN



516.54kN 516.54 kN
463.98 kN 463.98 kN

156.72 kN l l 156.72 kN

'-6.0~=6.0~'=6.0~'<6.0~'<6.0~'

T T

1137.24 kN 1137.24 kN

5883.12

8982.3

4.0
2.62

M;-8982.8 kNem —» hi—=4.0m

Ms—5883.12 kNm —» ho—2.62m
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2 — Design the slabs.

(wri'b)UL = 5.60 (KN \(1:0¢0.5m%) as calculated before

NN
NN

Strip @

5.60 kN\m

T 2

8.40 8.40

S

_258.2

S

NN
NN
NS

M = 25.2 kN.m\rib o =t_80mm=250-30 = 220 mm

_ M (kN.m\rib)
=C EL 00 aadbdddd WA
d-¢ o

6
.~.zzo=c\/25.z_*fo_, = 4.89— J—0.
1|[222210 . ¢, = 4.89—~ J=0.826

A = ey gz = 506 moris [29 76\t
Ag- TE o ~ 0%6s 560 720 385 mm\rib | 2816 \rib




Strip @

5.60 kN\m
A 7AY 7AY A
| 6.0 | 6.0 | 6.0 |
20.1 20.1

o =1t_30 mm=250_30= 220 mm

6
0.0 220 =C V—zo.’*’o — —y ° —— — .
/20110 ¢, =5.48— J=0.826

M 20.1+10°  _ 2\ [2476\rib
AS: JFd T 0.826+360 =220 807 man\rib

ﬁ M =16.8 kN.m\rib

o =1_30 mm=250_30= 220 mm

6
. 220 =C \/16-8*10 e C=6.0 — J—
|/ 16810 _¢,=6.0 —J=0.826

M 16.8 4-106 2\, .o 1 2416\rib
= - b ™
AS 0.826+ 360 » 220 256 mn\T% $16\

T JFd
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7777777 516.54kN 516.54 kN

463.98 kN 463.98 kN
156.72 kN l l 156.72 kN

X X

'~-6.0—'=6.0~'=6.0—'=6.0—'=6.0~

1137.24 kN 1137.24 kN

~_ 7

M, = 8982.3 kN.m.

P=T=0.95 ]";A: 0.95 * 893%3 =2133.3 kN

M = 0.05 M, =0.05(8982.3) =449.11 kN.m

M =449.11kN.m

P =2133.3 kN
@

@®
@
@ 7
T =2188.8 kN




* Design of Arch Girder.

Sec. @ b-035m , t=1.30m

P — 2133.3 kN , M = 449.11 kN.m

—P —2—1333 =0.21 m

e 0.21 use_[.D
e —=——=0.161 M 0.5
¢t 1.30 <

C = ’-;”' ;0-2 =0.84 = 0.80 XS, ECCS Design Aids Page 4—21

3
P, _ 21333 +10 - 0.164
Féu bt 25400+ 1300
Take
6 p<7-0 =5 P=1.0
M, _ 449.11+10 0.0265

F.pt? 25+400%1300°
W=P«F, +10°=1.0+25+10 "= 2.5+10°
As=Ag=MHabst =2.5+10%400+ 1300 = 1300 mri
Aspppy =As+ As =2+ 1300 = 2600 mm?

— Check Ay . —0.8.p+t— 9.8 .400+1300 =4160> As

min. 100 100 Total

Take As - Ag - Aszmm = 42‘{60 = 2080mni (622

n-b-26 _ 400-25_ 797 _ 7 0 bars
125 22+25




* Design of Tie.

Sec.@ (400+400) T = 2133.3 kN

M = (due to o.w. only) Can be neglected.

A _ T _ 2133.3 +10° _ 2
F\.~ 360N1.18 6814.7mm (J4P25

* Design of the hangers. (250 .250)

Take O0.W.(hanger) = 3.50 kN (U.L.)

T'= 0.W.(hanger) + Ry = 3.50+ 216.6 = 220.1 kN
Ag_ T _ 2201 +10° _ o »
F)\Bs 360\ 1.15 ' 4716

% Des'i,g'n Of Columms. (neglect the effect of wind)

P-2F_ 113724 kN

2
Check Buckling.
@In Planre. @ Out of Plane.
Case@ [B] ,25 | £ .
1.0 - -/,’ / 1.6
/ | \ |
o' 6o Case® 71— 1
/111 iy .
Al 0.40 8.5
Case (@ r E | Case @ _\
H,=6.0m H,=385m —
}'b= K*IL=2.2*6.0___.13.2 >10 A’b= K*E=’.2*3.5=10.5
t t 0.40



2
§_A)+t _ 1327510
2000 2000

M - Pxd =1137.24% 0.087 = 98.94 kN.m

M 9894 _ .e 0. _ use
e_P_”37.24—0.087m 1= 1.0 =0.087 < 0.5 ¥2¢, [.D.

C-1.0-07_¢9 use,  gecs Design Aids Page 4—23

1.0
P, _ 1137.24410° _ 4
F., bt 25+400+1000 } Take
p P<r.0 1% P —1.0
My _ 9894410 _ 9 0099

F,bt? 25+400+10007

W=PsF, «10°=1.0425410"= 2.55410°

As=As =R+« bsl =25+10%400+1000 = 1000mrA

As, ., =AstAs =2+ 1000 = 2000 mm?

Asmm _ 0.256+0.052 Mmar , b4 ¢
100
= 0.25+0.052 (13.2) , 400 41000 = 3745 mni > As,
100

As-As - Aszmm_ 1873 munl
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