14-1  Resultant torees and their components

(Minke 2000}

14. Domes

The problem with the structural design of domes
is the stross transfer to the foundacion. The
inclined thrust force can be divided into
hotizontal and a vertical component, sce Fig, 14-
1. The stecper the thrust (resultane), the smaller
the horizontal component.

The support of a dome must be a circular
honzontal ring of reinforced cement concrete,
steel or possibly also dmber, and it muse be able
to take the horizontal forces of the dome. The
jomnt berween dome and plinth or foundation muse
be inclined in arder to resist the horizontal seismic
movement. sco Figs. 14-2 and 14-3 Beeoause of
the heavy weighe of o dome, high ting beams and
walls need w be stabilized by buttresses and the
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joint of ring beam and wall must be able to transfer
large horizontal forces, see Fig. 14-3.

If the dome rests directly on a low plinth, the
structure is much more stable in an earthquake,
sce Fig. 14-2. In this case the foundation has to
act as horizontal ring beam, and is usually built of
reinforced cement concrete. It is important to
check that the resultant force of the dome stays
within the center third of the width of the plinth
measured above the ting beam, i.c. the
cccentricity must not be more than 1/6 of the
base.

If the dome starts above a plinth, it must be taken
into account that openings like doors and
windows destabilize the dome structure.
Therefore the tops of door and windows must be
designed as vaults which penetrate the dome and
arc able to transfer the stresses from the dome to
their sides, sece Fig. 14-4.

An carthquake-resistant dome must have a certain
scction, which guarantees that all forces are
transferred vertically to the foundation without
creating tensile or compressive ring forces, The
resultant forces must always be within the center
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14-7

Dome coordinates
for 7 different
proportions
(Minke 2000)

n-wa

£,2135

20,48

r

Bk !3 Crarl

)
I

3

.08G5
0.0315
0,0000

3000

h-14r
TRA _Glad
BEBT .

2801

1?:

no17
!94' (..rad
7 iBgs 2

Aoy >

816 Gad

LI | atsid
205145

1
r
3

r

43



