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1- Introduction

Circular roofs are the most comnion
forms of suspended cable roofs since its
roundness gives the architect the flexibifity
in both the planning and the usage of such
structures. In addition to the dynamic
loads, suspended roofs carry ils own
weight and small live loads applied during
repair and maintenance .Circular roofs
may be of radial (simply supported) or of
intersecting (counter-stressed) cables/cable
beams. Radial roofs include both simply
suspended cable roofs and pretension cable
beams roofs, Iig. (1). Intersecling cables
form a pretension cable net roof while
intersecting cable beams forin a prelension
cable grid, Fig. (2).The cables or cable
beams in circular roofs are supported by an
outer RC compression ring and, for radial
roofs, a smail steel tension ring at the
center is needed. The design of such a roof
basically consists of the design of the
cables and the design of a RC ring beam.
Morc details about (he design of simply
supported cable or cable beams roofs are
given by [1,2].

To understand the static behavior of
circular cable nets and grids, many roofs
were analyzed with tacking the design
parameters into account. Thesc paramcters
include the applied loads, the spacing
between nodes, cable rigidity (£4), cable
pretension (7,), sag/span and rise/span

ratios, the cffect of hangars and the rigidity
of the supporting structure. The relations
belwcen these factors and the response of
such roofs to static loads are given in non-
dimensional graphs and tables. Thesc
tables and graphs arec made for (10x10)
circular cables roofs, which mean that the
diametrical cable is divided into 10
segments, Fig. (3).For simplicity, it is
assumed that {he supports arc infinite rigid

(fixed).

Based on these non-dimensional
graphs and  tables, many useful
relationships arc  derived. These

relationships form the fundamentals of a

good technique for the preliminary design
of circular cable suspended roofs.

Allhough simplification of the
mathematical model by lumping cables or
beams together is allowable U the new
preliminary design method uses formulae,
instcad of lumping, to express the
deflections and forces of any (nxn) roof

by the guidance of (10x10) cable roof.
The work done in this paper is made using
computer program developed by [3]. This
program is based on the minimization of
the total polential cnergy using the
conjugate gradient technique.
2- Design of circuldar cable nefs
Caleulation of uniforny distributed load
alone cable length

According 1o [ig. (3-d), the total load
that assumed to be concentrated at joint

is cqual to (w x s2) two successive cables
or cable beams. If this concentrated load is
assumed to be unilormly distributed along
the two s-lenglh cable segments intersected
at joint j , then the uniformly distributed

load per unit length of the cable or cable
beam is:

Ww=wx—= (1)

The pretension as an equivalent load
Assuming that thce pretension is
cquivalent to a load per unit lengthw”,
then the prelension in all cables are
assumed to be cqual to:
"2
7= @
8d
Where: L is the roof diameter and d is the
sagging of the roof.

Casc of study (1):

Three circular cable nets of (10x10)
spacing with the characteristics shown in
Tablc (1) are solved for different values of
steel area (A4). Steel areas in examples (1)
and (2) are chosen that the corresponding

values of (£4/wl’) The cables are taken

as strands with modulus of elasticity equal
to 1663 t/em?2. Tixing other parameters, the
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structure is solved for different values of
$ag / span ratios and pretension, In (e

following, it is considered (hat:
= (d/i')% U= (?-:“1“ /}r:rll'rl. break,

And f(Az) = [WLS/EA(%JJ(%:‘):’

in which:
Az = The deflection of the central
node of the roof;

Tmax. = The maximum final tension
in cables; and

)%

T e, sreat. = The minimum ultimate strength
(14 ten’) ‘muitiplied by the area of the

cable.

Example (1) and (2) give the same results,
Table (2), while results of example (3) is
given in Table (3). These results and other
solved example [4] reach the following

deductions;

(a) Circular cable nets with the same
armangement  (axn) il act
identicaly, i.e. (Az/L) and (7) are
invariable, under the foliowing
conditions:

I-The value ( £4/y72 ) is constant,

2-The sag/span ratio (d/L)is constant,

3-The ratio of pretension (o the applying
load (w"/w' Y is constant.

(b) Condition (a-1) shows that te steel

area is proportional 1o both the applying

load and

the square of the roof diameter angd
is inverscly proportional o its modulus
of clasticity:

Aoty (3)
Ao [? 4)
i

Identical  circylar cable nets of
arrangement (nxn) have a constant
value of fhe following quantity

F(Az) = wiS 1

wl? g
Where, #is the number of segments in
the diametrical member; ic. p=71/8
and §'is the spacing between nodes.
According to the this deduction, it
yields that the steel arep ig inversely

—
EA(%)’(—if) n(ﬂ)(i)’(%)

proportional to both the required ratio of
deflection to Span, the square of the
sag/span ratio, and to the number of the
segments in the diametrica] member:

1

Ao &D (6)
|

A @

Ax% @®)

A

5y ®)

If the cquivalent pretension cxceeds the

applying load (W), deflection of the

central node  will reflect to be upward

Jience it s recommended to take (he

cquivalent load of pretension less than

that of  the applying  Joad.
87,d

[w":—z-z——]<w' (10)

For two circular hets (n,xn,) and

O, xm) with  the Same  properties
{dianeter, stecl area, loading, modulus
of clasticity and sag/span ratio), the
rclation  between deflections  ang
tensions in  (he Wo roofs may e
approximalely cxpressed as:

i

Azzz—LxAz,=%—xAz, (11)

Hy |

Tz = 2ox T, = 22z, 12
1

ny

The prelinsinar desien of circuinr cahle nots
The previous deductions may be used in
making non-dimensional tables or graphs
for the preliminary design of circular cable
nets as follows:

1) Table (2) s non-dimensional

table for the design of {(10x10)

circular cable nets,

2) Figs. (4) to (6} are non-

dimensional graphs corresponding

to Tabie (2).

Using relations (11) and (12), the

response of cable nets of different

arrangements (i) may be

estimaled by using the above non-

dimensional tables of graphs.
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Case study (2):
Table (4) includes the data of example 4.

Preliminary desipn of example (4)
w”=0.25%030=0.075 +/m' ,and

(A2) protre = 8000/250=32 cm
sap=4% ,d=4x30/100=3.2m
Using Gquation (2):

T, =0.075x80% /(8% 3.2) =18.75 ton
Using Equation (11), the allowable
deflection corresponding to (10x10)
circular net is:

]
Az 0 =32x%=51.2 cm

(ﬂzmsw )% = 51.2 x 100 =0.64%
L 8000

Using Tablc (2) or Fig. (5) Corresponding

to 4% sag/span rutio and w" equal to
0.25(D.L+L.L), it yields that
for(Az/ L)% =0.64% :

EAlwl) =65.52 and
(T '!T:nin. break )% = 265?8

nax

Using Cquation (12):

T, T 10
( max) 3 =( nmx.] . x — =16.61%
Tyreat, 16=16 Torcor. 10210 16 e

Areg = 65.52%0.12x80% /1663 = 3026 cm?
Ty, =0.166ix(30.26x14) = 70.37 fon

Data of the example are used in the
compuler progrant mentioned before and
the results arc:

Az, =339 cm —
(Az/L)=0.00414 =0.414%
To.. =7348 tan —

Lt

Trax. ! Tnin. breas) = 73.48/(30.26x14)
=17.34%

These results show how much the accuracy
of the used method of the preliminary
design is.

Investigation _of _factors __affect _the
response of cable nets

a)The curvature of cables (sag/span ratio);

I The cross-sectional arca of the cables
(the steel arca);

¢) The level of pretension; and

d)The stiffness of (he boundary and -
supporling slruclure,

Sununary _of the results obtained by
investigating these parameters is:

1) Increasing sag/span ratio for the

samge sleel arca and same pretension
decreases the net deflections
and consequently decreases the final

cable tensions.

2) Increasing sag/span ratio for the

same required deflcction decreases the
required steel area.

3) Increasing the sicel area decreases

the nodal displacements.

4) Increasing the pretension force
decreases the nodal displacements and

has a negligible clfect. Comparing with
increasing the stecl arca upon the

relative final forces in cables. This

means that the steel areq, not the
pretension, is the decisive in carrying

the applying loads.

J- Design of circular cable prids

Many circular grids, cither concave or
convex, were analyzed in the same manner
as done belore for cable ncils. The results
arc similar to these of circular cable nelts as
follows:

a) Circular cable grids with (he same
arrangement {#x 1) will acl

identically, i.c. (Az, /L andry) and

(482, /L and r,) for both suspension
and prestressed cables respeclively are
invariable, il:

1) The values ( £, 4, /wL?

&E, A,/ wL') arc constant.

2) The sag/span and rise /span ratios
(d/L &R/ L)arc constant.

3) The ratios of pretension to the
applying load (w]/w' &w} /w') are

constant.

b) Circular cable grids with the same
arrangement {s2x 1), that act
identically, have a constant value of the

quantities f(Az,) and f(Az,) where
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LS |
fmzn=—w1——,—= L -
EaEn b ~ix“')’(‘“‘
L [
f(ﬂip)" wis |

E,A,,{ ) (——) il "’x =k &,
Due 1o this, equations from (4) to (9) are
still valid for both sagging and hogging
cables.

a) For two circular grids (#, x n,) and
(1, % n, ), either concave or convex,
with the same properties (diameter,
steel area, loading, modulus of
clasticity and sag (rise)/span ratio),
approximate relations (11) and (12}
are still valid, for both the
suspension and the presiressed
cables. Also, the forces in the
hangers {struts or ties) arc
approximated as:

(Ff'EA);.mgz =(I_?|_)2 =(§_2_
(r/ EA),W‘ n, S,
This equalion is satisfied as long as the
steel arca of the suspension cable is

more than or equal to that of the
prestressed cable (A 2 4,.).

The preliminary desien of circilar cabie prids
Horizontal components of the pretension in

both suspension and prestressed cables
arc:[1]

) 13)

JLI le
. = _WE L WE (g
16(ds +Ad)  8(d, +Ad)
dy
Hy, = H (25) (15)
r

Where: d,, =The rise of the prestressing

cable, and the value ( Ad ) may be
determined as:

150

=~ Al (16
8(10L%d - 52%d — 48d*) (16)
=l_£_(1} +L§d?)
2 EAL 3
sz
& H= t7
EYe (a7

Due to Eqn. (14), the pretension in the
suspension cable is approximately
equivalent to a uniformly distributed load

equal 1o 0.5( DL + LL) while the value

( Ad ) can be neglected.

According to Eqns (14) & (15) and to the
examples solved [4], the relation between
the pretension of the suspension cables and
the minimum final tension of the
prestressed cables is as follows:

Al

Wi, >[03w=050L+ L0} = Ty >00 ([8a)
And at:

Wi, <[05w=0S(DL+LL)] >  Tp_ <00 (18b)

Since compression is not allowable, it
yields that the pretension of suspension
cables has to be in the range of value given
by equation (18a).
Useful notes
The foliowing notes, observed and
cxamined, are corresponding to  an
cquivalent  pretension load in  the
suspension cables cqual to w" =0.5%" and
ils corresponding  pretension  in  ihe
prestressed cable due to Equation (15).
1) For cable grid of (sag = rise): the
deflections of both sapging and
hogging cables are approximately
cqual and cqual these of a circular
cable net wilh the same sag,
cquivalent  prelension and  other
characteristics. In such a case, final
forces in suspension cables are
approximately cqual to these of the
corresponding cable net, while the
final forces in the prestressed cables
are nearly zero.
2) For cable grid with ( sag # rise ):

|
(B2, 2 82,) S 5 (B2, + 02, (19)

And

1
'I‘.\' = -2“(7:\0:5: + Ru'r) (20)
Where: Az, =The deflection of the

suspension cable of the grid.

Az, =The deflection of the prestressed
cable of the grid.

Az, =The deflection of a cable net of sag

equal to this of the suspenston cable of the
grict.
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Az
cqual to the rise of the prestressed cable of
the grid.

T, = The final tension in the suspension
cable of the grid.

Ty, =The final tension in a cable net of

=Deflection of a cable net of sag

Ruse

sag equal to this of the suspension cabie of
the grd.
Tpe =Final tension in a cable net of sag

equal to the rise of the prestressed cable of
the grid.
Due Eqn {9), it yields that:
A.Z% - Rf.‘)‘cl
Az, Sag’
So, Equ (19) may be rewritten as follows:

21)

(Azb_Az)s[——(l S‘:gL N @)
Or

.9
Az, =20z, (B (23)

Sag® + Rise’
Where: Az, =The allowable defllection in

both suspension and prestressed cables.
According to Eqs (21) and (23), it yields
that:

b

Sa
— ) (24)
Sag® + Rise

According to the above notes, the non-
dimensional tables or graphs for the
preliminary design of circular cable nets
can be used in the preliminary design of
circular cable grids as will be shown.

For siruts of convex grid

M.‘hu = 2Azaﬂ' (

Ao =8l . 2 WS ] (25)
For tics of concave grid
A, =wS*/f, =2w'S/ ] (26)

where: foand f, arc the allowable

compression and tension stresses,
respectively.

Case of study (3):

Data are shown in table (5):
Circular cable grid (10x10) with the

following characteristics:

L = Diameter = 32m & S = Spacing
between nodes = 3.20m.
Dead load (D.£.) = 70 kg /m*- Live load

(LLY=30 ke/m’ & E=1663 t/cnm’.
w= DL+ LL=0.10 t/m’

w=0.1x(3.2/2)=0.16 ¢/ m'

Sag = 1.60 m = 5% of the span & Rise =
0.96 m = 3% of the span.
The pretension is equivalent to a load equal
10 0.50(DL+LLY = w" =0.08 ¢/m
The allowable central deflection is (1/250)
or (0.4%) of the span.
(A2) ytearte = 3200/250=12.80 cem

0.08 x 32°

w Fe ————=5.926 fon
8x(16+0128)

So, according ta Egn

(15)= T, =5.926x 180 9877 1on
0.96

Using cqn (23):
2
Az, —2x]280x( ) 6.78 cm
578 L 100=021%

(—L—)%
Using Table (2)or Figs (6) , corresponding
to the preliminary design of (10x10)
circular net with 5% sag/span ratio and 7,

corresponding to 0.50w’, it yiclds that for
(Az/ L)% =0.21%:

kA —=92.7 and
sz

Do ! Vi brear )76 216.30%
Ay, =92.7%0,10x 322 /1663 =57 em?

" Do = 0.163x(5.7x14) =13.0 1on
Using Table (2) or Figs (4) corresponding
to the preliminary design of (10x10)

circular net with 3% sag/span ratio and T}
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corresponding to 0.501" yields that for

A

— =02 7
(WLI )
(827 L)% = 0.493 &
(T../T n breop.) = 24.3%

m

- Azq, =0.00493%3200215.78 oy
& T

flite

=0.243 % (5.7x14)=1939 fon

According to Eqn 19)
(Az, = Azg) S[O.S(6.7S+l5.78) =11.28 cm]

Ts ={0.5(13+19.39) = 16.29 ton]

Data of the example used in the compuier
program are;

L=32m8=37 m, Sag =1.60m, Rise =
0.96m w=p 10 t/m? T._ =5.926 fon,

Tf:. =9.877 1on, 4 = 3.7 en® and

E= 1663 t/em?.

The results are approximately the same for
both concave and convex grids as follow:
Azy 2 Az, =10 o

= (82/0)=0.003125= 0.31250

Tsma. 2156 1o —»

A =156/(5.7x14)=19.55 o,
Tmin frook,
The exact results confimm the cfliciency of
this preliminary method.
Notice
This example may be resolved with
unequal steel area of bo), suspension and
Pretension cables as follows:
Using cqn (24):

2
Az, . = 2><I2.80x(g—2-§;§5-) =18.82 cm

(& - 1882 100- 0.588%
L 3200

Using Table (2) or Figs (4), corresponding
to the preliminary design of (10x ] 0)

cireular net with 39 $ag/span ratio and T

comresponding to 0,50, » it yields that for

(Az/ L)% = 0.588 -

—51*72.85 and (T /T

wl‘z = max "
Ay =72.85%0.00%322 /1663 = 4.48 cm?
Resolving the problem using the compuler

in break 1% 23012 9

program for the previous datg

Withd, =57 cm? g 4, =448 cm?,
it yields that:
Az; = Az, =106 em

= (A2/1)=0.00331=0.33]9%

?-:.\'lhat- = 16'0 fon
- Tmax. __=160/(5?x]4)=2005 %

min . freok

LFactors affect the response of cable grids
a) The Cross-sectional area of (he
cables and the hangers (ties or struts);
b) The curvature of the cables
{(sap/span and rise/span ratios);

¢) The level of pretension in both
sagging and hogging cables and the
ties;

d) The number of the hangers (ties /
struls) or the spacing between nodes;
and

¢) The sliffhess of the boundary ang
supporting structyre

Sutmmary of the results obtained b
investiontin these parameters i5:

1} The Suspension cable s the
main-foad carrying cable,

2) The cross section  of the
suspension  cable  has to be
greater than or equal to thjs of
the prestressed cable.

3) The steel areas of ties/struts have
negligible  effect on  both
deflections ang forces.

4} The sagging of the suspension
cable s he principal factor
Compared with rise of the
prestressed cable. The sagging
of the suspension cable has to be
greater than or equal 1o the rise
of the prestressed cable,
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5) The risc of the prestressed cable
has to be taken as minimum as
the grid reaches requived
stiffness (rigidity).

6) The values of pretension in
cither the prestressed or the
suspension cables have not to
allow compression in the
presiressed cable.

7) Tt is more economic and efficient
to increase the pretension of the
suspension cable only than to
concurrentty increase the
pretension in both cables.

4- Conclusions

[.The technique for the preliminary
design of circular cable suspended
roofs buift on non-dimensional tables
{ graphs and a small number of
equalions shows an cfficiency,
accuracy and specd comparing with
other new preliminary methods.

2. Suspension cables is the main-load
carrying cable and the steel arca of
suspension cable have not to be less
than the steel arca of the prestressed
cable and the sag/span ratio has not to
be less than rise/span ratio.

3. Risc must be as minimum as the
grid rcaches the required stiffhess
(rigidity).

4. Hangars must be as minimum as to
allow the proper distribution of forces
in cables.

Nabil Sayed Mahmoud, Ahmed Badr, Mohamed Naguib Abou El-Saad

5. The values of pretension in cither
the prestressed or the suspension
cables have not to allow compression
in the prestressed cable. The
pretension of the prestressed cable has
o be as minimum as possible with
the value that allow no compression
init,

6. Incrcasing the pretension of the
suspension cable is economic and the
efficient way for decreasing the nodal
deflections comparing with increasing
the pretension in both the cables in
(he same time.
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Table (1): Data assumptions for casc of study (1):
Ex. Types off Diameter | (D.L+L.L) w Group of arcas in (cm®) with Sag/Span
arrangement () kg/ni’ {t/m) modulus £ =1663 tem® % ralios
5.031, 5.722, 6.55, 7.64, 9.058,
I 10x10 40.00 100.00 0.20 11.03, 13.92, 18.48, 27.07, 50.10 3%,
16.98, 19.31,22.11,25.79, 3057, | 4% &
2 1010 60.00 150.00 0.45 37.23,46.98, 62.37, 91.36, %
169.10
5.031, 5.722, 6.55, 7.64, 9.058,
3 16x16 40.00 100.00 0.125 | 11.03, 13.92, 18.48, 27.07, 50.10 4%
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_Table gzl- Non-dimensional coefficients for circular cable net with (10x 10) spacing

Equivalent | E4 & =3% J =4% 5=5%
pretension 3
n ] wi Az Az Az
W TR % | Sy | TR % | sy | TV 2% | fae)
52.291 1.42 36.00 | 1497 1.00 | 3l66] 1195 0.704 ] 27.59 ) 1087
59.473 130 13294 1439 090 [2834¢( 6k 0.624 |2453}1 107.8
68.079 1.18 | 29.14 138.4 0.80 [ 25.19 114.8 | 0548 [21.64 1072 |

79408 | 1.054 | 2570] 132.8 0.70 122,00 124 0.471 | 18741 1070
94.147 | 0927 2232 1273 060 (18.87] 1106 0396 | 1594 1073
114.64 | 0.794 | 18.91] 122.0 0.50 {1577 109.0 0323 [ 1320 1082
144.68 | 0.656 | 1549, 1170 040 {1271 | 108G 0.251 (1053 110.1

0%

192.08 | 0.514 [12.07] ni2e | 030 | 972 | 1085 | 083 {7974] 1136
281.36 | 0.362 | 8.54 | 1093 | 020 | 672 | 11id | 0419 {5457 | 1200
52073 ] 0.194 | 478 | 1098 | 010 | 366 | 1200 | 0058 {29411 1330
52291 | 1,085 | 37.75] 1958 | 0.770 | 32.37 ] 1553 | 0.541 | 27.831 1415

594731 0.995 ] 3393 1879 0.692 | 28891 151.8 0.479 | 2469 | 1405

68079 | 0905 ] 3031} 1804 0.618 | 2560 | 148.7 0420 | 21644 1399
79408 | 0.810 ]26.61 ) 1729 0.540 | 2228 | 1459 0360 (1879 1398

L} I—-___—T
2% 04,147 1 0.713 | 23.00 ] 165.6 0.463 | 19.07 | 143.5 0.303 _lS.Qﬂ 140.5
11464 | 0.611 ] 1939 158.6 0385 } 1589 | 141.8 0.246 | 13.20 ] 1420
14468 y 0.505 | 1579} 1521 0.306 | 1276 | 411 0.190 | 1051 ] 1447 |

19208 1 0395 | 1223 | 1465 0229 | 9.73 141.9 0.13% r’i.gd? 149.8
281.36 ] 0.277 | 8.60 i42.0 0.152 | 6.71 146.1 0090 | 5436 1588

52073 | 0.148 | 4.78 144.2 0.076 | 3.65 159.0 0044 129311 1766
522911 0.733 [ 40.11 ] 290.1 0.527 13327 | 2269 0370 §28.11 ] 206.6
59473 ] 0.674 3584 ) 2774 0.474 | 2957 | 221.7 0328 12488 | 2054
68.079 1 0.615 |31.83 ) 26506 0.423 26,12 2173 0287 (21851 2049

794081 0.551 |27.78 ) 253.8 0.369 1 22.63 | 2132 0246 | 18.86 ] 2050

0% 19a1a7] 0486 | 2386 | 242.8 | 0316 11930 | 2099 | 0206 | 1598 | 2062
(14.64 | 0418 | 1998 | 2321 | 0263 11600 | 207.7 | 0167 | 13.18] 2089
144.68 | 0.345 | 16.16 | 2224 | 0200 | 12.82| 2069 | 0.129 | 1049 2139
192.08 | 0270 | 1243 | 214.4 | 0156 | 974 | 2089 | 0.092 | 792 | 2270
281,36 | 0.189 | 867 | 2092 | 0103 | 6.70 | 2157 | 0060 | 5415 2360
520.73 | 0.100 | 478 | 212.8 | 0051 | 363 | 2353 | 0020 ] 2921 2626
52.291 | 0.369 | 4330 | 5766 | 0272 | 34.40| 4398 | 0.192 | 2845 398.9
59.473 | 0341 | 3842 | 5487 | 0245 | 3043 | 4298 | 0.170 | 250 | 3968
68.079 | 0312 | 33.86 | 523.1 | 0218 | 2675 4206 ) 0.148 | 22.00 ] 3963 |

sson  |2A08] 0281 (29331 4975 | 0491 |23.07| 413.2 | 01237 | 1893 3974

94.147 | 0249 | 2498 | 4744 | 0.163 | 19.58 | 406.7 0.106 | 1600 4008
11464 | 0214 [20.74] 4524 | 0435 [i6.18] 4031 0.086 | 13.18] 4069 |
i44.68 { 0.178 | 1662 | 4327 0.107 [ 12.88 ) 402.8 0.064 | 1046 4320
192.08 § 0.139 | 12.67| 4169 0.080 | 9.752 | 408.0 0.048 | 7893 436.1
281.36 1 0.097 | 875 | 407. 0,053 | 6.684 | 4231 0.031 | 5391 466.1
520,731 0051 | 478 | 4163 0.026 | 3.6)8 { 466.1 0.015 | 291 | 5243
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_Table (3): (16x 16) Circular net with § =4% and [ w" = 0.25(D.L+L.L)]

(EAIwL?) | 52291 | 59473 | 68079 [ 79.408 | 94.147 | 11468 | 14468 | 19208 | 28136 | 52073
(Az/ L)% o5 | 0455 ) 0400 | 0345 | 0291 | 0237 | 0188 | 0135 | 0086 | 0041
r % 2135 | 1897 | 1674 | 1449 | 1234 | 1022 | 816 | 6184 | a238 | 2287
J(Az) 1553 | 1518 | 1487 { 1459 | 1435 | 1418 | 141 | 1419 | 1460 | 1590
Table (4): Data assumptions for case of study (2).
_ﬁ%w— S E—— Az
e | Arranee | 2tam | Soacing | pL | LL wolw | W ) aee| g
& {m) fm) kg’ | kgim® | v | vn & i & tem’
4 16x16 80.0 5.0 80 40 042 103 | 4% | 25% 17250 1663
Table {5); Data assumptions for case study (3).
Sag/span Equivalent |
Ex. The grid Diam § § | DL L.L, & pretension | Alfowable
arrangement m) | oy | @n’) | o'y | Risesspan w'/w | deflection
(10x10) 320 | 3.2 | 007 | 003 | Sag=5% 50% | (1/250)of
5 L Rise =3% the span

(8) Simply suspended cable roof

!

-

() Concave cable beam roof

(¢ Concave-canvex cable beam roof
Fig. (1) Radial cable roofs with inner tension ring and outer compression ring / rings.
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(9 Concave-conwex cable grid
Fig. {2): Counter-siressed cable grid roofs,
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Plan of circular cable roof.

The plan numb ering is of the suspension part of the roof.

Fig. (3): (10x10) Circular cable roof and concentrating the applying loading at joints.
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Fig. (4): The relation between the design parameters, in {10 x 10} circular cable net with sag/span ratio of 3%:
(a) the central deftections, (b) the maximum cable forces.

1]

(a)
Fig. (5): The relation between the design parameters, in (10 x 10) circular cable net with sag/span ratio of 4%:
(a) the central deflections, (b) the maximum cable forces.

1

L1

400

(a)
Fig. (6): The relation between the design parameters, in (10 x 10) circular cable net with sag/span ratio of 5%:
(a) the central deflections, (b) the maximum cable forces.



