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 d
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 d
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 c
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t c
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f b
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 r
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 b
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 b
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 b
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t d
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 b
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 b
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 b
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 p
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, m
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 s
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ra
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 m
od

e 
of

 v
ib

ra
tio

n 
p

re
d

om
in

at
es

; n
on

-li
ne

ar
 

9 
Se

is
m

ic
 a

na
ly

si
s

Th
e 

In
st

itu
tio

n 
of

 S
tr

uc
tu

ra
l E

ng
in

ee
rs

 M
an

ua
l f

or
 th

e 
se

is
m

ic
 d

es
ig

n 
of

 s
te

el
 a

nd
 c

on
cr

et
e 

bu
ild

in
gs

 to
 E

ur
oc

od
e 

8 
 

58
 



st
ru

ct
ur

es
 is

ol
ée

s 
à 

la
 b

as
e)

 o
u 

d
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 d
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 p
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 d
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 p
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d
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t p
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 c
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 d
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 d
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t d
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 d
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d
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, d
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 d
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 c
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t l
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 d
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 d
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d
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 d
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 c
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ra
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 m
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 r
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l b
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 c
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ra
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b
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e 
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m

et
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si
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 c
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t d
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 o
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 b
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r l
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 d
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M

od
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at

io
n

Le
 m

od
èl
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de

 c
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cu
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tim
en

t d
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t r
ep
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se

nt
er

 d
e 
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an

iè
re
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dé

qu
at

e 
le
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ut
io
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e 
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 e
t d
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m
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, d
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ue
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s 
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fo

rm
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 e
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 d

’in
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en
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e 
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m
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 d
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od
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 d
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st
ru

ct
ur

e 
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iv
en

t p
re

nd
re

 e
n 

co
m

pt
e 
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(a
) 

L’
es

pa
ce

 d
an

s 
le

qu
el

 il
s 

s’
in

sc
riv

en
t.
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Le

s 
m

od
èl
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 s
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tia
ux
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 (t

rid
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en
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on
ne

ls
) p

er
m

et
te

nt
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 p
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e 
en

 c
om
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e 
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n 
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tu

re
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’e

st
-à

-d
ire

 c
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le
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 e

st
 d

ue
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ux
 e

xc
en

tr
ic

ité
s 

ex
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 e
nt

re
 le

s 
ce
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s 
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 m
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s 
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 le
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de
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n 
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x 
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ve
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m

od
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 p
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P

ou
r 

le
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bâ
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en
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t 

le
s 

cr
itè
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, l
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 p
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 c
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, c
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 m
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 p
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 c

om
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 c
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s 
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r 
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 c
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 c
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s 

m
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 d
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 d
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t d
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 d
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 d
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 d
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 p
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 d
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 d
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 d
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 d
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 r
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.
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 p
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ra
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r s
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1 
M

od
el
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el
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 b
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ld
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m
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en
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 d
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ll 
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e 
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 d
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 b
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es
pe

ct
 to

 th
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 c
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 c
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 i.
e.
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 b
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 c
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 p
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 b
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 r
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 m
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 p

ro
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 c
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.
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 m
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 s
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 d
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E c
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E c
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 d
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ac
tio

n 
d

ue
 à

 la
 fl

ex
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 d
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 d
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 d
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 d
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 c
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]
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]
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 d
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 d
iff

ér
en

t. 
Da

ns
 la

 p
lu

pa
rt 

de
s 

au
tre

s 
ca

s,
 il

 
co

nv
ie

nt
 d
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:
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 m
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 o
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at
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 p
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ra
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ra
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 b
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, c
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 c
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, b
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 d
ou

bt
 e

xis
ts

.

Ta
bl

e 
9.

3 
Va

lu
es

 o
f f

ac
to

r {

Ty
pe

 o
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 c
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 b
e 

as
su

m
ed

 w
he

re
 e

ac
h 

flo
or

 is
 o

cc
up

ie
d 

by
 a

 d
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 c
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 d
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 p
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 c
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 �
  0

,0
5 

· L
i 

(9
.3

)

où
 :

e a
i  

 es
t l

’e
xc

en
tr

ic
ité

 a
cc

id
en

te
lle

 d
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 m
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 d

u 
pl

an
ch

er
 p

er
pe

nd
ic

ul
ai

re
 à

 la
 d
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 d
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 c
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t p
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 d
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 d
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. D
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 p
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 c
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il 
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t d
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r 
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s 
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ir 
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 d
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m
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i c
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 d
ire

ct
io

ns
. 

E
n 

va
ria

nt
e,

 la
 to

rs
io

n 
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pr
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 c
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 d
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 d
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 d
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 c
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 c
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 d
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 p
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 d
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 d
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 fl
oo

r 
pe

rp
en

di
cu

la
r 

to
 th
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 c
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 p
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p
ro

xi
m

at
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 c

an
 b

e 
us

ed
 d

ire
ct

ly
 in

 E
q

ua
tio

n 
9.

18
. A

lte
rn

at
iv

el
y,

 fo
r 

st
ru
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 r
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ul
ar

 in
 e

le
va
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e 
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M
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 o
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t l
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 c
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i a
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 i 

pe
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 p
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 la
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e 
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iv
an

te
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F

z
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z
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b
j
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i
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1
$
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 d
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 d
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ur
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s 
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 s
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iq
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s 
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  a
in

si
 o

bt
en

ue
s 

da
ns

 c
ha

qu
e 

di
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ct
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n 
ho

riz
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ta
le

 
pa

r 
le

s 
E

qu
at

io
ns
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8 
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co
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tit

ue
nt

 u
n 
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s 

de
 c

ha
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em
en

t s
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tiq
ue
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e 
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a 
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lta
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s 
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tio
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 d
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er
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pp
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ué
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pl
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ch
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3.

3.
4 

Ré
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rti
tio

n 
de

s 
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m
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ue
s 

en
 p
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n

C
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e 
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st
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u 

ni
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 c
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si
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 d
an
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 c
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en
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r 
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ue

 p
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nc
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gé
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le
m

en
t c
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si
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 c
om

m
e 

un
 

di
ap
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ag

m
e 
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id

e.
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pe
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et
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ar
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n 
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 c
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pt
e 

du
 m

om
en

t 
d’

ax
e 
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al
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 d
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ox
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at
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 d
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at
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 b
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b
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e 
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as
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m
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e 
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e 
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e 
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e 

se
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ed
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ac
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l d
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n 
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at
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8 
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 c
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h 
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nt
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 fl
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r. 
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Di
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es

 in
 p
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n

E
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h 
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e 

F i
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 d
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ut
ed
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t t
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 le

ve
l c
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si
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re
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in
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 th

e 
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te

ra
l 
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 r
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s 
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io
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ed
 b
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 d

ia
ph
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w
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m
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 b
e 
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ed
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 b
e 
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m
al

ly
 th

e 
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n 
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ou
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r 
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e 

as
so

ci
at

ed
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at
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m
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na
is

on
 d
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 ré

po
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es
 m

od
al

es
 d

an
s 

l’a
na

ly
se

 m
ul

tim
od

al
e 

sp
ec

tr
al

e 

La
 r

ép
on

se
 d

e 
to

us
 le

s 
m

od
es

 d
e 

vi
br

at
io

n 
co

nt
rib

ua
nt

 d
e 

fa
ço

n 
si

gn
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ca
tiv

e 
à 

la
 r

ép
on

se
 g

lo
ba

le
 d

oi
t ê

tr
e 

pr
is

e 
en

 c
om

pt
e.

 C
e 

pr
in

ci
pe

 e
st

 s
up

po
sé

 
sa

tis
fa

it 
si

 l’
un

e 
o

u 
l’a

ut
re

 d
es

 d
eu

x 
co

nd
iti

on
s 

ci
-a

pr
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 e
st

 r
es

pe
ct

ée
, d

an
s 

ch
ac

un
e 

de
s 

di
re

ct
io

ns
 p

rin
ci

pa
le

s 
ho

riz
on

ta
le

s 
:
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la

 s
om

m
e 

de
s 

m
as

se
s 

m
od

al
es

 e
ffe

ct
iv

es
 p

ou
r 

le
s 

m
od

es
 c

on
si

dé
ré

s 
at

te
in

t a
u 

m
oi

ns
 9

0%
 d

e 
la

 m
as

se
 to

ta
le

 d
e 

la
 s

tr
uc

tu
re
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to

us
 le

s 
m

od
es

 d
on

t l
a 

m
as

se
 m

od
al

e 
ef

fe
ct

iv
e 

es
t s

up
ér

ie
ur

e 
à 
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 d

e 
la

 
m

as
se

 to
ta

le
 s

on
t p

ris
 e

n 
co

m
pt

e.

C
ep

en
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nt
, d

an
s 

le
 c

as
 d

’u
n 

m
od

èl
e 

sp
at

ia
l o

ù 
il 

se
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it 
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ffi
ci

le
 d
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en
ir 
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il 
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 le

 p
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pe
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é 
en

 p
re
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nt

 u
n 

no
m
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e 
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 a
u 

m
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n

3
$

H
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ù 
n 
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t l
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 d
e 
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e 
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 p
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m
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d
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 m
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 d
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 d
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 p
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d
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%

 d
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e 
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 c
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d
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s 
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 p
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 d
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r 
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 D
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p
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io
d
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 d
u 

m
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e 
d
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ng
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 c
al

cu
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p
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d
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 b
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d
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uc
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 e
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 c
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un
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p
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t i

m
p

or
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d
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 d
e 
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 s

tr
uc

tu
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ve
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 e
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ée
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m
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d

an
s 

le
s 
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en
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 d
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 c
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d
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 d
u 

m
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d
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s 
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é 
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n 
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m
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e 
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 c
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e 
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 e
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p
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d
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m

m
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 d
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e 
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 c
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m
b
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ue

9.
3.
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M

od
al
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om
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na

tio
ns

 in
 m

ul
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od
al
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on
se

 s
pe

ct
ru

m
 a

na
ly

si
s 

Th
e 

re
sp

on
se

 o
f a

ll 
th

e 
m

od
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f v
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tio
n 

co
nt

rib
ut

in
g 

si
gn

ifi
ca

nt
ly

 to
 th

e 
to

ta
l r

es
po
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e 

m
us

t b
e 

ta
ke

n 
in

to
 a

cc
ou

nt
. T

hi
s 

pr
in

ci
pl

e 
is

 d
ee

m
ed

 to
 b

e 
sa

tis
fie

d 
if 

ei
th

er
 o

f t
he

 t
w

o 
co

nd
iti

on
s 

be
lo

w
 is

 fu
lfi

lle
d 

in
 e

ac
h 

pr
in

ci
pa

l 
ho

riz
on

ta
l d

ire
ct

io
n:

 
 –
th

e 
su

m
 o

f t
he

 e
ffe

ct
iv

e 
m

od
al

 m
as

se
s 

fo
r 

th
e 

m
od

es
 c

on
si

de
re

d 
re

ac
he

s 
at

 le
as

t 9
0%

 o
f t

he
 to

ta
l m

as
s 

of
 th

e 
st

ru
ct

ur
e;

 –
al

l t
he

 m
od

es
 w

ho
se

 e
ffe

ct
iv

e 
m

od
al

 m
as

s 
is

 h
ig

he
r 

th
an

 5
%

 o
f t

he
 to

ta
l 

m
as

s 
ar

e 
ta

ke
n 

in
to

 a
cc

ou
nt

.

H
ow

ev
er

, i
n 

th
e 
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 o
f a

 s
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tia
l m

od
el

 w
he

re
 it

 w
ou

ld
 b

e 
di

ffi
cu

lt 
to

 s
at

is
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th

is
 c
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tio
n,

 th
e 

pr
in

ci
pl

e 
m

ay
 b

e 
sa

tis
fie

d 
by
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ng
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 a
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ou

nt
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 n
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r 
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 m
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t l
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 e
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al
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n

3
$

H
, w

he
re

 n
 is

 th
e 

nu
m

be
r 

of
 le

ve
ls

 in
 

su
pe

rs
tr

uc
tu

re
. T

he
 p

er
io

d 
T k

 o
f t

he
 h

ig
he

st
 m
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e 

sh
ou

ld
 h

ow
ev

er
 n

ot
 b

e 
gr
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te

r 
th

an
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.2
 s

ec
on

ds
.
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he
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 th

e 
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 o

f t
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 e
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e 
m
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al

 m
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s 
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 th
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0
%
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io

n 
de

 l’
ef

fo
rt

 tr
an

ch
an

t s
is

m
iq

ue
 e

t 
d’

un
 o

u 
de

 p
lu

si
eu

rs
 r

ai
di

ss
eu

rs
 (a

pp
ro

xi
m

at
iv

em
en

t) 
pe

rp
en

di
cu

la
ire

s.
 

P
ou

r 
le

 c
al

cu
l d

e 
la

 r
és

is
ta

nc
e 

à 
la

 fl
ex

io
n,

 il
 c

on
vi

en
t d

e 
pr

en
dr

e 
en

 c
om

pt
e 

la
 la

rg
eu

r 
pa

rt
ic

ip
an

te
 d

e 
m

em
br

ur
e 

de
 p

ar
t e

t d
’a

ut
re

 d
e 

ch
aq

ue
 â

m
e,

 d
on

t 
la

 v
al

eu
r 

co
m

pt
ée

 à
 p

ar
tir

 d
e 

la
 fa

ce
 d

e 
l’â

m
e 

es
t l

a 
pl

us
 p

et
ite

 d
es

 q
ua

nt
ité

s 
su

iv
an

te
s 

:
 –
la

 lo
ng

ue
ur

 r
ée

lle
 d

e 
la

 m
em

br
ur

e 
(F

ig
ur

e 
10

.1
6

(a
)) 

;
 –
la

 m
oi

tié
 d

e 
la

 d
is

ta
nc

e 
à 

un
e 

âm
e 

ad
ja

ce
nt

e 
du

 m
ur

 (F
ig

ur
e 

10
.1

6
(b

)) 
;

 –
25

%
 d

e 
la

 h
au

te
ur

 to
ta

le
 d

u 
m

ur
 a

u-
de

ss
us

 d
u 

ni
ve

au
 c

on
si

dé
ré

.

Fi
g 

10
.1

6 
La

rg
eu

r e
ffe

ct
ive

 d
e 

m
em

br
ur

e 
w

f

w
f

w
f

d/
2

d

(a
)

(b
)
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Th
e 

In
st

itu
tio

n 
of

 S
tr

uc
tu

ra
l E

ng
in

ee
rs

 G
ui

de
 p

ou
r l

a 
co

nc
ep

tio
n 

pa
ra

si
sm

iq
ue

 d
es

 b
ât

im
en

ts
 e

n 
ac

ie
r o

u 
en

 b
ét

on
 s

el
on

 l’
EC

8

10
.7

Bâ
tim

en
ts

 e
n 

bé
to

n

10
.7.

3.
3 

Re
si

st
an

ce

Th
e 

fle
xu

ra
l a

nd
 s

he
ar

 r
es

is
ta

nc
e 

m
us

t b
e 

ca
lc

ul
at

ed
 in

 a
cc

or
da

nc
e 

w
ith

 
E

C
2 

P
ar

t 1
-1

7 , 
ex

ce
pt

 a
s 

ot
he

rw
is

e 
sp

ec
ifi

ed
 in

 th
e 

fo
llo

w
in

g 
pa

ra
gr

ap
hs

, b
y 

us
in

g 
th

e 
va

lu
e 

of
 th

e 
ax

ia
l f

or
ce

 r
es

ul
tin

g 
fro

m
 th

e 
se

is
m

ic
 a

na
ly

si
s.

Th
e 

va
lu

e 
of

 th
e 

no
rm

al
is

ed
 a

xi
al

 lo
ad

 o
d 

(E
qu

at
io

n 
10

.7
) s

ho
ul

d 
no

t e
xc

ee
d 

0.
4.

Ve
rt

ic
al

 w
eb

 r
ei

nf
or

ce
m

en
t s

ho
ul

d 
be

 ta
ke

n 
in

to
 a

cc
ou

nt
 in

 th
e 

ca
lc

ul
at

io
n 

of
 

th
e 

fle
xu

ra
l r

es
is

ta
nc

e 
of

 w
al

l s
ec

tio
ns

.

C
om

po
si

te
 w

al
l s

ec
tio

ns
 c

on
si

st
in

g 
of

 c
on

ne
ct

ed
 o

r 
in

te
rs

ec
tin

g 
re

ct
an

gu
la

r 
se

gm
en

ts
 (L

-,
 T

-,
 U

-,
 I-

 o
r 

si
m

ila
r 

se
ct

io
ns

) s
ho

ul
d 

be
 ta

ke
n 

as
 in

te
gr

al
 

un
its

, c
on

si
st

in
g 

of
 a

 w
eb

 o
r 

w
eb

s 
pa

ra
lle

l o
r 

ap
pr

ox
im

at
el

y 
pa

ra
lle

l t
o 

th
e 

di
re

ct
io

n 
of

 th
e 

ac
tin

g 
se

is
m

ic
 s

he
ar

 fo
rc

e 
an

d 
a 

fla
ng

e 
or

 fl
an

ge
s 

no
rm

al
 o

r 
ap

pr
ox

im
at

el
y 

no
rm

al
 to

 it
.

Fo
r 

th
e 

ca
lc

ul
at

io
n 

of
 fl

ex
ur

al
 r

es
is

ta
nc

e,
 th

e 
ef

fe
ct

iv
e 

fla
ng

e 
w

id
th

 o
n 

ea
ch

 
si

de
 o

f a
 w

eb
 s

ho
ul

d 
be

 ta
ke

n 
to

 e
xt

en
d 

fro
m

 th
e 

fa
ce

 o
f t

he
 w

eb
 b

y 
th

e 
m

in
im

um
 o

f:
 –
th

e 
ac

tu
al

 fl
an

ge
 w

id
th

 (F
ig

ur
e 

10
.1

6
(a

));
 –
on

e-
ha

lf 
of

 th
e 

di
st

an
ce

 to
 a

n 
ad

ja
ce

nt
 w

eb
 o

f t
he

 w
al

l (
Fi

gu
re

 1
0.

16
(b

));
 –
25

%
 o

f t
he

 to
ta

l h
ei

gh
t o

f t
he

 w
al

l a
bo

ve
 th

e 
le

ve
l c

on
si

de
re

d.

Fi
g 

10
.1

6 
Ef

fe
ct

ive
 fl

an
ge

 w
id

th
 w

f

w
f

w
f

d/
2

d

(a
)

(b
)

Th
e 

In
st

itu
tio

n 
of

 S
tr

uc
tu

ra
l E

ng
in

ee
rs

 M
an

ua
l f

or
 th

e 
se

is
m

ic
 d

es
ig

n 
of

 s
te

el
 a

nd
 c

on
cr

et
e 

bu
ild

in
gs

 to
 E

ur
oc

od
e 

8 
 

10
7 

10
.7

Co
nc

re
te

 b
ui

ld
in

gs



10
.7.

3.
4 

Di
sp

os
iti

on
s 

co
ns

tru
ct

ive
s 

po
ur

 la
 d

uc
til

ité
 lo

ca
le

(i)
 

Zo
ne

 c
rit

iq
ue

Le
 c

on
ce

pt
 d

e 
m

ur
 d

uc
til

e 
im

pl
iq

ue
 u

ne
 z

on
e 

cr
iti

qu
e 

à 
la

 b
as

e 
du

 m
ur

, 
co

nç
ue

 p
ou

r 
se

 c
om

po
rt

er
 c

om
m

e 
un

e 
ro

tu
le

 p
la

st
iq

ue
.

La
 h

au
te

ur
 d

e 
la

 z
on

e 
cr

iti
qu

e 
h c

r a
u-

de
ss

us
 d

e 
la

 b
as

e 
du

 m
ur

 p
eu

t ê
tr

e 
es

tim
ée

 c
om

m
e 

su
it 

:

[
,

/
]

m
ax

h
l

h
6

cr
w

w
=

 
 

(1
0.

34
)

M
ai

s 
ce

tt
e 

ha
ut

eu
r 

es
t l

im
ité

e 
de

 la
 fa

ço
n 

su
iv

an
te

 :

2
6 7

h
h

hl
n n

2
n

iv
ea

u
x

p
o

u
r

p
o

u
r

n
iv

ea
u

x
cr

w s

s

$

$

G
G H

'*
 

(1
0.

35
)

où
 h

s 
es

t l
a 

ha
ut

eu
r 

lib
re

 d
e 

ch
aq

ue
 n

iv
ea

u 
et

 la
 b

as
e 

es
t d

éfi
ni

e 
co

m
m

e 
le

 n
iv

ea
u 

de
s 

fo
nd

at
io

ns
 o

u 
du

 s
om

m
et

 d
’u

n 
so

ub
as

se
m

en
t a

ve
c 

de
s 

di
ap

hr
ag

m
es

 r
ig

id
es

 e
t d

es
 m

ur
s 

pé
rip

hé
riq

ue
s.

(ii
) E

xi
ge

nc
es

 d
e 

du
ct

ilit
é 

da
ns

 la
 z

on
e 

cr
iti

qu
e

P
ou

r 
pe

rm
et

tr
e 

un
e 

bo
nn

e 
ca

pa
ci

té
 d

e 
ro

ta
tio

n 
de

s 
ro

tu
le

s 
pl

as
tiq

ue
s 

da
ns

 le
 d

om
ai

ne
 p

os
t-

él
as

tiq
ue

, i
l f

au
t a

ss
ur

er
 u

ne
 v

al
eu

r 
m

in
im

al
e 

n
z
 

du
 c

oe
ffi

ci
en

t d
e 

du
ct

ilit
é 

en
 c

ou
rb

ur
e,

 d
ét

er
m

in
ée

 p
ar

 u
ne

 d
es

 r
el

at
io

ns
 

su
iv

an
te

s 
:

n
z
 =

 l
[2

q
0 
M

E
d 

 /M
R

d 
- 

1 
] 

 
 

 
si

 T
1 
H

 T
C
  

(1
0.

36
)

n
z
 =

 l
[1

+
2(

q
0 

M
E

d 
 /M

R
d 

- 
1)

]T
C
/T

1 
  

si
 T

1 
<

 T
C
  

(1
0.

37
)

où
 :

q
0 

  
 es

t l
a 

va
le

ur
 d

u 
co

ef
fic

ie
nt

 d
e 

co
m

po
rt

em
en

t p
ris

e 
en

 c
om

pt
e 

da
ns

 
le

s 
ca

lc
ul

s 
;

l
  

 
=

  1
,5

 p
ou

r 
la

 C
la

ss
e 

B
 d

es
 a

rm
at

ur
es

,
1,

0 
po

ur
 la

 C
la

ss
e 

C
 d

es
 a

rm
at

ur
es

 ;
T 1

  
 

 es
t l

a 
pé

rio
de

 fo
nd

am
en

ta
le

 d
u 

bâ
tim

en
t d

an
s 

le
 p

la
n 

ve
rt

ic
al

 d
an

s 
le

qu
el

 la
 fl

ex
io

n 
a 

lie
u 

;
T C

  
 

 es
t l

a 
pé

rio
de

 à
 la

 li
m

ite
 s

up
ér

ie
ur

e 
de

 la
 z

on
e 

d’
ac

cé
lé

ra
tio

n 
co

ns
ta

nt
e 

du
 s

pe
ct

re
 ;

M
E

d 
 

 es
t l

e 
m

om
en

t f
lé

ch
is

sa
nt

 d
e 

ca
lc

ul
 à

 la
 b

as
e 

du
 m

ur
, i

ss
u 

de
 

l’a
na

ly
se

 d
an

s 
la

 s
itu

at
io

n 
si

sm
iq

ue
 d

e 
ca

lc
ul

 ; 
M

R
d 

 
es

t l
a 

ré
si

st
an

ce
 à

 la
 fl

ex
io

n 
de

 c
al

cu
l à

 la
 b

as
e 

du
 m

ur
.

(ii
i) 

 M
ét

ho
de

 p
ou

r r
es

pe
ct

er
 le

s 
pr

es
cr

ip
tio

ns
 d

e 
du

ct
ilit

é 
da

ns
 la

 z
on

e 
cr

iti
qu

e
E

n 
va

ria
nt

e 
à 

un
e 

ju
st

ifi
ca

tio
n 

dé
ta

illé
e 

de
 la

 v
al

eu
r 

de
 n

z
 u

til
is

ée
 p

ou
r 

le
 

di
m

en
si

on
ne

m
en

t, 
la

 d
uc

til
ité

 e
n 

co
ur

bu
re

 r
eq

ui
se

 p
eu

t ê
tr

e 
ob

te
nu

e 
en

 
sa

tis
fa

is
an

t l
es

 c
on

di
tio

ns
 (1

) à
 (6

) c
i-d

es
so

us
.

10
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Th
e 

In
st

itu
tio

n 
of

 S
tr

uc
tu

ra
l E

ng
in

ee
rs

 G
ui

de
 p

ou
r l

a 
co

nc
ep

tio
n 

pa
ra

si
sm

iq
ue

 d
es

 b
ât

im
en

ts
 e

n 
ac

ie
r o

u 
en

 b
ét

on
 s

el
on

 l’
EC

8

10
.7

Bâ
tim

en
ts

 e
n 

bé
to

n

10
.7.

3.
4 

De
ta

ilin
g 

fo
r l

oc
al

 d
uc

til
ity

(i)
 

C
rit

ic
al

 r
eg

io
n

Th
e 

co
nc

ep
t o

f a
 d

uc
til

e 
w

al
l i

nv
ol

ve
s 

a 
cr

iti
ca

l r
eg

io
n 

at
 th

e 
ba

se
 o

f t
he

 w
al

l 
w

hi
ch

 is
 d

es
ig

ne
d 

to
 a

ct
 a

s 
a 

pl
as

tic
 h

in
ge

.

Th
e 

he
ig

ht
 o

f t
he

 c
rit

ic
al

 r
eg

io
n 

h c
r a

bo
ve

 th
e 

ba
se

 o
f t

he
 w

al
l m

ay
 b

e 
es

tim
at

ed
 a

s:
 

[
,

/
]

m
ax

h
l

h
6

cr
w

w
=

 
 

(1
0.

34
)

B
ut

 th
is

 h
ei

gh
t i

s 
lim

ite
d 

ac
co

rd
in

g 
to

 th
e 

fo
llo

w
in

g 
ex

pr
es

si
on

: 

2
6 7

h
h

hl
n n

2

st
o

re
ys

fo
r

st
o

re
ys

fo
r

cr

w s

s

$

$

G
G H

'*
 

(1
0.

35
)

w
he

re
 h

s 
is

 th
e 

cl
ea

r 
st

or
ey

 h
ei

gh
t a

nd
 w

he
re

 th
e 

ba
se

 is
 d

efi
ne

d 
as

 th
e 

le
ve

l o
f t

he
 fo

un
da

tio
n 

or
 o

f t
he

 e
m

be
dm

en
t i

n 
ba

se
m

en
t s

to
re

ys
 w

ith
 r

ig
id

 
di

ap
hr

ag
m

s 
an

d 
pe

rim
et

er
 w

al
ls

.

(ii
) 

D
uc

til
ity

 r
eq

ui
re

m
en

ts
 in

 th
e 

cr
iti

ca
l r

eg
io

n
To

 a
llo

w
 fo

r 
a 

go
od

 r
ot

at
io

na
l b

eh
av

io
ur

 o
f t

he
 p

la
st

ic
 h

in
ge

 in
 th

e 
po

st
-

el
as

tic
 d

om
ai

n,
 a

 v
al

ue
 n

z
 o

f t
he

 c
ur

va
tu

re
 d

uc
til

ity
 fa

ct
or

 s
ho

ul
d 

be
 p

ro
vi

de
d 

at
 th

e 
cr

iti
ca

l r
eg

io
ns

 o
f w

al
ls

, w
hi

ch
 is

 d
et

er
m

in
ed

 b
y 

on
e 

of
 th

e 
fo

llo
w

in
g 

re
la

tio
ns

:

n
z
 =

 l
[2

q
0 
M

E
d 

 /M
R

d 
- 

1 
] 

 
 

 
if 

T 1
 H

 T
C
  

(1
0.

36
)

n
z
 =

 l
[1

+
2(

q
0 

M
E

d 
 /M

R
d 

- 
1)

]T
C
/T

1 
  

if 
T 1

 <
 T

C
  

(1
0.

37
)

w
he

re
:

q
0 

 
is

 th
e 

va
lu

e 
of

 th
e 

be
ha

vi
ou

r 
fa

ct
or

 ta
ke

n 
in

to
 a

cc
ou

nt
 in

 c
al

cu
la

tio
ns

;
l
  

 
=

 
 1.

5 
fo

r 
C

la
ss

 B
 r

ei
nf

or
ce

m
en

t, 
1.

0 
fo

r 
C

la
ss

 C
 r

ei
nf

or
ce

m
en

t;
T 1

 
 

 fu
nd

am
en

ta
l p

er
io

d 
of

 th
e 

bu
ild

in
g,

 ta
ke

n 
w

ith
in

 th
e 

ve
rt

ic
al

 p
la

ne
 in

 
w

hi
ch

 b
en

di
ng

 ta
ke

s 
pl

ac
e;

T C
 

 
 pe

rio
d 

at
 th

e 
up

pe
r 

lim
it 

of
 th

e 
co

ns
ta

nt
 a

cc
el

er
at

io
n 

re
gi

on
 o

f t
he

 
sp

ec
tr

um
;

M
E

d 
de

si
gn

 b
en

di
ng

 m
om

en
t a

t t
he

 b
as

e 
of

 th
e 

w
al

l, 
fro

m
 th

e 
an

al
ys

is
;

M
R

d 
de

si
gn

 fl
ex

ur
al

 r
es

is
ta

nc
e 

at
 th

e 
ba

se
 o

f t
he

 w
al

l.

(ii
i) 

P
ro

ce
du

re
 to

 fu
lfi

l d
uc

til
ity

 r
eq

ui
re

m
en

ts
 in

 th
e 

cr
iti

ca
l r

eg
io

n
A

s 
an

 a
lte

rn
at

iv
e 

to
 a

 d
et

ai
le

d 
ju

st
ifi

ca
tio

n 
of

 th
e 

va
lu

e 
of

 n
z
 u

se
d 

in
 th

e 
de

si
gn

, t
he

 c
ur

va
tu

re
 d

uc
til

ity
 c

an
 b

e 
ac

hi
ev

ed
 b

y 
sa

tis
fy

in
g 

co
nd

iti
on

s 
(1

) t
o 

(6
) b

el
ow

.

Th
e 

In
st

itu
tio

n 
of

 S
tr

uc
tu

ra
l E

ng
in

ee
rs

 M
an

ua
l f

or
 th

e 
se

is
m

ic
 d

es
ig

n 
of

 s
te

el
 a

nd
 c

on
cr

et
e 

bu
ild

in
gs

 to
 E

ur
oc

od
e 

8 
 

10
8 

10
.7

Co
nc

re
te

 b
ui

ld
in

gs



(1
) 

 Le
 b

ét
on

 s
itu

é 
au

x 
ex

tr
ém

ité
s 

de
s 

m
ur

s 
(é

lé
m

en
t d

e 
riv

e)
 e

st
 c

on
fin

é 
su

r 
un

e 
lo

ng
ue

ur
 l c

, d
ét

er
m

in
ée

 e
n 

(2
) c

i-d
es

so
us

. C
et

 é
lé

m
en

t d
e 

riv
e 

pe
ut

 
co

m
pr

en
dr

e 
de

s 
m

em
br

ur
es

 p
er

pe
nd

ic
ul

ai
re

s 
au

 m
ur

.

 
 Il 

n’
es

t p
as

 n
éc

es
sa

ire
 d

e 
pr

év
oi

r 
d’

él
ém

en
t d

e 
riv

e 
co

nfi
né

 d
an

s 
le

s 
m

em
br

ur
es

 d
e 

m
ur

 a
ya

nt
 u

ne
 é

pa
is

se
ur

 b
f H

 h
s/

15
 e

t u
ne

 la
rg

eu
r 

l f 
H

 h
s 
/5

, h
s 

ét
an

t l
a 

ha
ut

eu
r 

lib
re

 d
’é

ta
ge

 (F
ig

ur
e 

10
.1

7)
. N

éa
nm

oi
ns

, d
e 

te
ls

 é
lé

m
en

ts
 d

e 
riv

e 
pe

uv
en

t s
’a

vé
re

r 
né

ce
ss

ai
re

s 
du

 fa
it 

de
 la

 fl
ex

io
n 

ho
rs

 p
la

n 
du

 m
ur

.

(2
)  

La
 lo

ng
ue

ur
 d

e 
l’é

lé
m

en
t d

e 
riv

e 
es

t d
on

né
e 

pa
r 

:

 
/

1
5

0
0

3
5

;
b

5
0

(
,

;
,

(
,

))
m

ax
l

l
x

0
1

1
0

,
c

w
w

u
cu

c
2

f
=

-
 

(1
0.
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où

 :
 

x u
  

 es
t l

a 
pr

of
on

de
ur

 d
e 

l’a
xe

 n
eu

tr
e 

; x
u 

co
rr

es
po

nd
 à

 u
ne

 c
ou

rb
ur

e 
ul

tim
e 

et
 e

st
 d

on
né

e 
pa

r 
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(
)

x
v

bl
b

u
d

v
w

c

0
~

=
+
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0.
39

)

Fi
g 

10
.1

7 
M

em
br

ur
e 

de
 m

ur
 e

n 
l’a
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m
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t d
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l f 
 >

  h
s /
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 H

 h
s /

15
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tr

uc
tu

ra
l E

ng
in

ee
rs
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ui

de
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ou
r l
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n 
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 d
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n 
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ie
r o

u 
en
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ét

on
 s

el
on

 l’
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.7

Bâ
tim

en
ts

 e
n 

bé
to

n

(1
) 

 Th
e 

co
nc

re
te

 lo
ca

te
d 

at
 th

e 
en

ds
 o

f t
he

 w
al

ls
 (b

ou
nd

ar
y 

el
em

en
t) 

is
 

co
nfi

ne
d 

ov
er

 a
 le

ng
th

 l c
, d

efi
ne

d 
in

 (2
) b

el
ow

. T
hi

s 
bo

un
da

ry
 e

le
m

en
t 

ca
n 

in
cl

ud
e 

fla
ng

es
 p

er
pe

nd
ic

ul
ar

 to
 th

e 
w

al
l.

 
 N

o 
co

nfi
ne

d 
bo

un
da

ry
 e

le
m

en
t i

s 
re

qu
ire

d 
ov

er
 w

al
l fl

an
ge

s 
w

ith
 

th
ic

kn
es

s 
b

f H
 h

s 
/1

5 
an

d 
w

id
th

 l f
 H

 h
s 
/5

, w
he

re
 h

s 
de

no
te

s 
th

e 
cl

ea
r 

st
or

ey
 h

ei
gh

t (
Fi

gu
re

 1
0.

17
). 

N
on
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he

le
ss

, c
on

fin
ed

 b
ou

nd
ar

y 
el

em
en

ts
 

m
ay

 b
e 

re
qu

ire
d 

at
 th

e 
en

ds
 o

f s
uc

h 
fla

ng
es

 d
ue

 to
 o

ut
-o

f-
pl

an
e 

be
nd

in
g 

of
 th

e 
w

al
l.

(2
)  

Th
e 

le
ng

th
 o

f t
he

 b
ou

nd
ar

y 
el

em
en

t i
s 

gi
ve

n 
as

: 

 
(

.
;

.
;

(
.

/
))

m
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l
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b
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0
1

5
1

5
0

1
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0
0

3
5

,
c

w
w

u
cu

c
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0.

38
)

 
w
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x u

 
 is

 th
e 

ne
ut

ra
l a

xi
s 

de
pt

h;
 x

u 
co

rr
es

po
nd

s 
to

 th
e 

ul
tim

at
e 

cu
rv

at
ur

e 
an

d 
is

 g
iv

en
 b

y:
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b w
o
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  h
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5
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or
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m

ic
 d

es
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n 
of
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 c
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e 
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e 
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Co
nc
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te

 b
ui

ld
in

gs



 
f

cu
2,

c 
es

t l
a 

dé
fo

rm
at

io
n 

ul
tim

e 
du

 b
ét

on
 c

on
fin

é 
ca

lc
ul

ée
 c

om
m

e 
: 

 
 

 
f

cu
2,

c 
=

 0
,0

03
5 

+
 0

,1
 a

~
w

d  
(1

0.
40

)

 
~

o
  

 es
t l

e 
ra

pp
or

t m
éc

an
iq

ue
 d

es
 a

rm
at

ur
es

 v
er

tic
al

es
 d

’â
m

e 
(~

v =
 t

o
 f y

d,
v /

f c
d
) ;

 
a

 
 

 es
t l

e 
co

ef
fic

ie
nt

 d
’e

ffi
ca

ci
té

 d
u 

co
nf

in
em

en
t d

éf
in

i d
an

s 
la

 
S

ec
tio

n 
10

.6
.2

.6
 (i

i),
 a

pp
liq

ué
 à

 l’
él

ém
en

t d
e 

riv
e 

;
 

~
w

d 
 

es
t d

éf
in

i d
an

s 
l’E

qu
at

io
n 

10
.1

4.

(3
) 

 L’
ép

ai
ss

eu
r 

b
w
 d

es
 é

lé
m

en
ts

 d
e 

riv
e 

co
nfi

né
s 

ne
 d

oi
t p

as
 ê

tr
e 

in
fé

rie
ur

e 
à 

20
0m

m
. D

e 
pl

us
 :

 –
si

 la
 lo

ng
ue

ur
 d

e 
la

 p
ar

tie
 c

on
fin

ée
 n

e 
dé

pa
ss

e 
pa

s 
la

 v
al

eu
r 

m
ax

im
al

e 
de

 2
b

w
 e

t 0
,2

l w
, b

w
 n

e 
do

it 
pa

s 
êt

re
 in

fé
rie

ur
e 

à 
h s

 /1
5,

 h
s 

ét
an

t l
a 

ha
ut

eu
r 

d’
ét

ag
e 

;
 –
si

 la
 lo

ng
ue

ur
 d

e 
la

 p
ar

tie
 c

on
fin

ée
 e

xc
èd

e 
la

 v
al

eu
r 

m
ax

im
al

e 
de

 2
b

w
 

et
 0

,2
l w

, b
w
 n

e 
do

it 
pa

s 
êt

re
 in

fé
rie

ur
e 

à 
h s

 /1
0.

(4
)  

 Le
 p

ou
rc

en
ta

ge
 d
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 a

rm
at

ur
es

 lo
ng

itu
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na
le

s 
da

ns
 le

s 
él

ém
en

ts
 d

e 
riv

e 
ne

 d
oi

t p
as

 ê
tr

e 
in

fé
rie

ur
 à
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,0

05
.

(5
)  

 Le
s 

ar
m

at
ur

es
 tr

an
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er
sa

le
s 

de
s 
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en
ts

 d
e 

riv
e 
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en
t ê

tr
e 
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ée
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en
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d 
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 l’

E
C
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ut
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 c
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di
tio

n 
si

 le
s 
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s 
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iv
an

te
s 
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nt
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pl
ie

s 
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eu
r 

de
 l’

ef
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rt
 n
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m
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 r
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ui

t d
e 

ca
lc

ul
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n’
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as
 s

up
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e 
à 

0,
15

, o
u 

 –
la

 v
al

eu
r 

de
 o

d 
n’

es
t p
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 s

up
ér

ie
ur

e 
à 

0,
20

 e
t l

e 
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ef
fic

ie
nt

 q
 u

til
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é 
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 c
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cu

l e
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 r
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ui
t d

e 
15

%
.
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n

 
f

cu
2,

c 
is

 th
e 

ul
tim

at
e 

st
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in
 o

f c
on

fin
ed

 c
on

cr
et

e 
ca

lc
ul

at
ed

 fr
om

 :

 
 

 
f

cu
2,

c 
=

 0
.0

03
5 

+
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.1
 a

~
w

d  
(1

0.
40

)

 
~

v 
 

is
 th

e 
m

ec
ha

ni
ca

l r
at

io
 o

f v
er

tic
al

 w
eb

 r
ei

nf
or

ce
m

en
t 

 
 

 
(~

v =
 t

o
 f y

d,
v /

f c
d
);

 
a
 

 
 is

 th
e 

co
nfi

ne
m

en
t e

ffe
ct

iv
en

es
s 

fa
ct

or
 d

efi
ne

d 
in

 
S

ec
tio

n 
10

.6
.2

.6
(ii

), 
ap

pl
ie

d 
to

 th
e 

bo
un

da
ry

 e
le

m
en

t;
 

~
w

d 
 

is
 d

efi
ne

d 
in

 E
qu

at
io

n 
10

.1
4.

(3
) 

 Th
e 

th
ic

kn
es

s 
b

w
 o

f t
he

 c
on

fin
ed

 p
ar

ts
 o

f t
he

 w
al

l s
ec

tio
n 

(b
ou

nd
ar

y 
el

em
en

ts
) s

ho
ul

d 
no

t b
e 

le
ss

 th
an

 2
00

m
m

. M
or

eo
ve

r:
 –
if 

th
e 

le
ng

th
 o

f t
he

 c
on

fin
ed

 p
ar

t d
oe

s 
no

t e
xc

ee
d 

th
e 

m
ax

im
um

 o
f 

2b
w
 a

nd
 0

.2
l w

, b
w
 s

ho
ul

d 
no

t b
e 

le
ss

 th
an

 h
s 
/1

5,
 w

he
re

 h
s 

is
 th

e 
st

or
ey

 
he

ig
ht

;
 –
if 

th
e 

le
ng

th
 o

f t
he

 c
on

fin
ed

 p
ar

t e
xc

ee
ds

 th
e 

m
ax

im
um

 o
f 2

b
w
 a

nd
 0

.2
l w

,
b

w
 s

ho
ul

d 
no

t b
e 

le
ss

 th
an

 h
s 
/1

0.

(4
)  

 Th
e 

lo
ng

itu
di

na
l r

ei
nf

or
ce

m
en

t r
at

io
 in

 th
e 

bo
un

da
ry

 e
le

m
en

ts
 s

ho
ul

d 
be

 
no

t l
es

s 
th

an
 0

.0
05

.

(5
) 

 Th
e 

tr
an

sv
er

se
 r

ei
nf

or
ce

m
en

t o
f t

he
 b

ou
nd

ar
y 

el
em

en
ts

 m
ay

 b
e 

de
te

rm
in

ed
 in

 a
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or
da

nc
e 

w
ith

 E
C

2 
P

ar
t 1
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7  

al
on

e,
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 o
ne

 o
f t
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w
in

g 
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iti

on
s 

is
 fu

lfi
lle

d
:

 –
th

e 
va

lu
e 

of
 th

e 
no

rm
al

is
ed

 d
es

ig
n 

ax
ia

l f
or

ce
 o

d 
is

 n
ot

 g
re

at
er

 th
an

 
0.

15
, o

r
 –
th

e 
va

lu
e 

of
 o

d 
is

 n
ot

 g
re

at
er

 th
an

 0
.2

0 
an

d 
th

e 
q-

fa
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or
 u

se
d 

in
 th

e 
an
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ys
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 is
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ed

 b
y 

15
%

.
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(6
) 

 Q
ua

nd
 (5

) n
e 

s’
ap

pl
iq

ue
 p

as
, l

es
 a

rm
at

ur
es

 tr
an

sv
er

sa
le

s 
de

s 
él

ém
en

ts
 

de
 r

iv
e 

so
nt

 d
ét

er
m

in
ée

s 
pa

r 
ap
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ic

at
io

n 
de

s 
di
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iti
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s 
(a

) à
 (c

)  
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-d
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.

 
(a

) 
 Le

 r
ap

po
rt

 m
éc

an
iq

ue
 e

n 
vo

lu
m

e 
de

s 
ar

m
at

ur
es

 d
e 

co
nfi

ne
m

en
t, 

~
w

d,
 d

oi
t ê

tr
e 

au
 m

oi
ns

 é
ga

l à
 0

,0
8.

 

 
(b

) 
 E

n 
ou

tr
e,

 d
an

s 
le

s 
él

ém
en

ts
 d

e 
riv

e 
d’

un
 m

ur
 d

e 
se

ct
io

n 
re

ct
an

gu
la

ire
, ~

w
d 

do
it 

re
sp

ec
te

r 
la

 c
on

di
tio

n 
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a
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s 
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m
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t l
a 

m
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e 
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fin
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au
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.

 
 

 Il 
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t n
ot

é 
q

ue
 la
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eu
r 

d
u 

se
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nd
 m

em
b

re
 d

e 
l’i

né
ga

lit
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d
an
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l’E

q
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.4
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t d
e 

l’o
rd

re
 d
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0,
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2,

 m
ai
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p

eu
t v
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ie

r 
la

rg
em

en
t.
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ut

 é
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le
m
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e 
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 d
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s 
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m
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 m
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e 

de
 

pl
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ur
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s 

(s
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n 
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, e
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 c
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d,
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r d
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l’e
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 d
u 

m
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/ 
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~
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= 
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 f c
d
), 

so
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e 
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e 
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 d
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 p
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>
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2
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of

 S
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tu
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rs
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ui

de
 p
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n 
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n

(6
) 

 W
he

n 
(5

) d
oe

s 
no

t a
pp

ly
, t

he
 tr

an
sv

er
se

 r
ei

nf
or

ce
m

en
t o

f t
he

 b
ou

nd
ar

y 
el

em
en

ts
 a

re
 d

et
er

m
in

ed
 in

 a
cc

or
da

nc
e 

w
ith

 p
ro

vi
si

on
s 

(a
) t

o 
(c

) b
el

ow
.

 
(a

) 
 Th

e 
m

ec
ha

ni
ca

l v
ol

um
et

ric
 r

at
io

 o
f t

he
 r

eq
ui

re
d 

co
nfi

ni
ng

 
re

in
fo

rc
em

en
t ~

w
d,

 m
us

t b
e 

at
 le
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t e

qu
al

 to
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.0
8.

 
(b

) 
 M

or
eo

ve
r, 

in
 th

e 
bo

un
da

ry
 e

le
m

en
ts

 o
f a

 w
al

l o
f r

ec
ta

ng
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ar
 s

ec
tio

n,
 

~
w

d 
m
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t c
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iti

on
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0
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s 

C
oi

n4
8  
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is
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.

Fi
g 
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ag
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m
m

e 
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ur
 le

 d
im

en
si

on
ne

m
en

t d
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 m
ur

s 
lo

ng
s 

en
 b

ét
on

 fa
ib

le
m

en
t a

rm
és

Da
ns

 to
ut

e 
se

ct
io

n 
ho

riz
on

ta
le

 d
éf

av
or

ab
le

 d
u 

m
ur

=
>

  M
Ed

, N
Ed

, V
' Ed

V E
d =

 V
' Ed

 (1
 +

 q
   

 ) /
2

V 
Ed
G

 V
Rd

,c

VE
RI

FI
CA

TI
O

N 
de

 N
dy

n
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RI

FI
CA

TI
O

N 
DE

S 
RE

PR
IS
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 D

E 
BE
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NN

AG
E

(to
ut
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 s

ec
tio

ns
)
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S 

D’
AR

M
AT
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E

D’
EF

FO
RT
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RA
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HA

NT

DI
SP

O
SI

TI
O

NS
 C

O
NS

TR
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TI
VE

S

VE
RI

FI
CA

TI
O

N 
SE
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N 

UN
M

O
DE

LE
 D

E 
TR

EI
LL
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O
UI
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N
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O

N 
DE
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O

N
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M
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E 
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ec

 F
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AL
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Th
e 

In
st

itu
tio

n 
of

 S
tr

uc
tu

ra
l E

ng
in

ee
rs

 G
ui

de
 p

ou
r l

a 
co

nc
ep

tio
n 

pa
ra

si
sm

iq
ue

 d
es

 b
ât

im
en

ts
 e

n 
ac

ie
r o

u 
en

 b
ét

on
 s

el
on

 l’
EC

8
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Bâ
tim

en
ts

 e
n 

bé
to

n

w
al

l. 
Fi

gu
re

 1
0.

20
 p

ro
vi

d
es

 a
 s

ug
ge

st
ed

 fl
ow

 c
ha

rt
 fo

r 
d

es
ig

n.
 A

d
d

iti
on

al
 

in
fo

rm
at

io
n 

co
nc

er
ni

ng
 t

he
 b

eh
av

io
ur

 o
f l

ig
ht

ly
 r

ei
nf

or
ce

d
 w

al
ls

 m
ay

 b
e 

fo
un

d
 in

 C
oi

n4
8  
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d
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is

ch
49
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g 
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Fl

ow
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rt 

fo
r t

he
 d
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n 
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e 
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ht
ly 

re
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fo
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ed
 w

al
ls

In
 a

ny
 u

nf
av

ou
ra

bl
e 

ho
riz

on
ta

l s
ec

tio
n 

of
 th

e 
w
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l

=
>

  M
Ed

, N
Ed

, V
' Ed

V E
d =

 V
' Ed

 (1
 +

 q
  ) /

2

V 
Ed
G

 V
Rd

,c

VE
RI

FI
CA

TI
O

N 
of

 N
dy

n

VE
RI

FI
CA

TI
O

N 
O

F 
CO

NS
TR
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TI

O
N 

JO
IN

TS
(a

ll 
se

ct
io

ns
)

NO
 S

HE
AR

RE
IN

FO
RC

EM
EN

T

DE
TA

IL
IN

G

VE
RI

FI
CA

TI
O

N 
AC

CO
RD

IN
G

TO
 A

 L
AT

TI
CE

 M
O

DE
L

YE
S
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VE
RI

FI
CA

TI
O

N 
O

F 
BE

ND
IN

G
W

IT
H 

AX
IA

L 
FO

RC
E

w
ith

 H
O

RI
ZO

NT
AL

 C
RA

CK

Th
e 

In
st

itu
tio

n 
of

 S
tr

uc
tu

ra
l E

ng
in

ee
rs

 M
an

ua
l f

or
 th

e 
se
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m

ic
 d

es
ig

n 
of

 s
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el
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 c
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cr
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e 
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e 
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4.
2 

Va
le

ur
s 

de
 c

al
cu

l d
es

 a
ct

io
ns

 in
te

rn
es

L’
ef

fo
rt

 tr
an

ch
an

t d
e 

ca
lc

ul
 V

E
d 

es
t o

bt
en

u 
à 

pa
rt

ir 
de

 l’
ef

fo
rt

 tr
an

ch
an

t V
’ E

d 
is

su
 d

e 
l’a

na
ly

se
 c

on
fo

rm
ém

en
t à

 l’
ex

pr
es

si
on

 s
ui

va
nt

e 
:

V
V

q
2

1
E

d
E

d
=

+
’

 
(1

0.
43

)

Le
s 

ef
fo

rt
s 

no
rm

au
x 

dy
na

m
iq

ue
s 

su
pp

lé
m

en
ta

ire
s 

dé
ve

lo
pp

és
 d

an
s 

le
s 

m
ur

s 
de

 g
ra

nd
es

 d
im

en
si

on
s 

so
us

 l’
ef

fe
t d

es
 c

om
po

sa
nt

es
 h

or
iz

on
ta

le
s 

du
 

sé
is

m
e 

pe
uv

en
t ê

tr
e 

pr
is

 c
om

m
e 

co
rr

es
po

nd
an

t à
 ±

 5
0%

 d
e 

l’e
ffo

rt
 n

or
m

al
 

da
ns

 le
 m

ur
 d

û 
au

x 
ch

ar
ge

s 
gr

av
ita

ire
s 

pr
és

en
te

s 
da

ns
 la

 s
itu

at
io

n 
si

sm
iq

ue
 

de
 c

al
cu

l. 
C

es
 e

ffo
rt

s 
pe

uv
en

t ê
tr

e 
né

gl
ig

és
 s

i l
a 

va
le

ur
 d

u 
co

ef
fic

ie
nt

 d
e 

co
m

po
rt

em
en

t q
 n

e 
dé

pa
ss

e 
pa

s 
2,

0.

10
.7.

4.
3 

Ré
si

st
an

ce
(i)

 F
le

xi
on

L’
ét

at
 li

m
ite

 u
lti

m
e 

en
 fl

ex
io

n 
co

m
po

sé
e 

do
it 

êt
re

 v
ér

ifi
é 

en
 s

up
po

sa
nt

 u
ne

 
fis

su
ra

tio
n 

ho
riz

on
ta

le
, c

on
fo

rm
ém

en
t a

ux
 d

is
po

si
tio

ns
 p

er
tin

en
te

s 
de

 l’
E

C
2 

P
ar

tie
 1

-1
7 , 

y 
co

m
pr

is
 l’

hy
po

th
ès

e 
de

s 
se

ct
io

ns
 p

la
ne

s.

L’
in

st
ab

ilit
é 

ho
rs

 p
la

n 
du

 m
ur

 e
st

 e
m

pê
ch

ée
 e

n 
lim

ita
nt

 le
s 

co
nt

ra
in

te
s 

no
rm

al
es

 d
an

s 
le

 b
ét

on
, c

e 
qu

i e
st

 o
bt

en
u 

en
 r

es
pe

ct
an

t l
es

 r
èg

le
s 

de
 l’

E
C

2 
P

ar
tie

 1
-1

 p
ou

r 
le

s 
ef

fe
ts

 d
u 

se
co

nd
 o

rd
re

.

Lo
rs

qu
e 

l’e
ffo

rt
 n

or
m

al
 d

yn
am

iq
ue

 e
st

 p
ris

 e
n 

co
m

pt
e 

da
ns

 la
 v

ér
ifi

ca
tio

n 
à 

l’é
ta

t l
im

ite
 u

lti
m

e 
po

ur
 la

 fl
ex

io
n 

co
m

po
sé

e,
 la

 d
éf

or
m

at
io

n 
lim

ite
 f

cu
2 

po
ur

 
le

 b
ét

on
 n

on
 c

on
fin

é 
pe

ut
 ê

tr
e 

au
gm

en
té

e 
à 

0,
00

5.
 U

ne
 v

al
eu

r 
pl

us
 é

le
vé

e 
pe

ut
 ê

tr
e 

pr
is

e 
en

 c
om

pt
e 

po
ur

 le
 b

ét
on

 c
on

fin
é,

 c
on

fo
rm

ém
en

t à
 l’

 E
C

2 
P

ar
tie

 1
-1

, C
la

us
e 

3.
1.

9,
 s

ou
s 

ré
se

rv
e 

qu
e 

l’é
cl

at
em

en
t d

u 
bé

to
n 

d’
en

ro
ba

ge
 

no
n 

co
nfi

né
 s

oi
t p

ris
 e

n 
co

m
pt

e 
da

ns
 la

 v
ér

ifi
ca

tio
n.

Il 
es

t r
ec

om
m

an
d

é 
d

e 
p

ro
cé

d
er

 à
 la

 v
ér

ifi
ca

tio
n 

so
us

 e
ffo

rt
 n

or
m

al
 

d
yn

am
iq

ue
 c

om
m

e 
su

it.
(1

) 
 D

ét
er

m
in

er
 le

 d
ia

gr
am

m
e 

d
e 

d
éf

or
m

at
io

n 
d

an
s 

la
 s

ec
tio

n 
à 

l’E
LU

 e
n 

fle
xi

on
 c

om
p

os
ée

 a
ve

c 
l’e

ffo
rt

 n
or

m
al

 d
e 

ca
lc

ul
 h

or
s 

sé
is

m
e 

N
ed

.
(2

) 
 R

éd
ui

re
 l’

ef
fo

rt
 n

or
m

al
 à

 0
,5

N
ed

 e
t r

ec
al

cu
le

r 
le

s 
d

éf
or

m
at

io
ns

 d
an

s 
le

 
b

ét
on

 e
t d

an
s 

l’a
ci

er
, a

ve
c 

la
 m

êm
e 

co
ur

bu
re

 q
ue

 c
el

le
 tr

ou
vé

e 
d

an
s 

l’é
ta

p
e 

1)
 (c

.à
.d

. p
ou

r 
un

 e
ffo

rt
 n

or
m

al
 é

ga
l à

 N
ed

 ).
(3

) 
 A

ug
m

en
te

r 
l’e

ffo
rt

 n
or

m
al

 à
 1

,5
N

ed
 e

t r
ec

al
cu

le
r 

le
s 

d
éf

or
m

at
io

ns
 d

an
s 

le
 b

ét
on

 e
t d

an
s 

l’a
ci

er
, a

ve
c 

la
 m

êm
e 

co
ur

bu
re

 q
ue

 c
el

le
 tr

ou
vé

e 
d

an
s 

l’é
ta

p
e 

1)
 (c

.à
.d

. p
ou

r 
un

 e
ffo

rt
 n

or
m

al
 é

ga
l à

 N
ed

 ).
(4

) 
 Vé

rifi
er

 le
s 

d
éf

or
m

at
io

ns
 d

e 
l’a

ci
er

 e
t d

u 
b

ét
on

 d
an

s 
le

s 
ét

ap
es

 2
 e

t 3
 

vi
s-

à-
vi

s 
d

es
 li

m
ite

s 
d

on
né

es
 p

lu
s 

ha
ut

. H
ab

itu
el

le
m

en
t, 

ce
s 

vé
rifi

ca
tio

ns
 

co
m

p
lé

m
en

ta
ire

s 
p

or
ta

nt
 s

ur
 le

s 
d

éf
or

m
at

io
ns

 n
e 

so
nt

 p
as

 p
lu

s 
co

nt
ra

ig
na

nt
es

 q
ue

 c
el

le
s 

à 
fa

ire
 à

 l’
ét

ap
e 

1.
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4.
2 

De
si

gn
 a

ct
io

n 
ef

fe
ct

s
Th

e 
de

si
gn

 s
he

ar
 fo

rc
e 

V E
D
 is

 o
bt

ai
ne

d 
fro

m
 th

e 
sh

ea
r 

fo
rc

e 
V

’ E
D
 r

es
ul

tin
g 

fro
m

 th
e 

an
al

ys
is

 a
cc

or
di

ng
 to

 th
e 

fo
llo

w
in

g 
ex

pr
es

si
on

: 

V
V

q
2

1
E

d
E

d
=

+
’

 
(1

0.
43

)

Th
e 

ad
di

tio
na

l d
yn

am
ic

 a
xi

al
 fo

rc
es

 d
ev

el
op

ed
 in

 la
rg

e 
w

al
ls

 u
nd

er
 th

e 
ef

fe
ct

 
of

 th
e 

ho
riz

on
ta

l c
om

po
ne

nt
s 

of
 th

e 
ea

rt
hq

ua
ke

 m
ay

 b
e 

ta
ke

n 
as

 b
ei

ng
 

±
 5

0%
 o

f t
he

 a
xi

al
 fo

rc
e 

in
 th

e 
w

al
l d

ue
 to

 th
e 

gr
av

ity
 lo

ad
s 

pr
es

en
t i

n 
th

e 
se

is
m

ic
 d

es
ig

n 
si

tu
at

io
n.

 T
he

se
 fo

rc
es

 c
an

 b
e 

ne
gl

ec
te

d 
if 

th
e 

va
lu

e 
of

 th
e 

be
ha

vi
ou

r 
fa

ct
or

 q
 is

 n
ot

 ta
ke

n 
as

 g
re

at
er

 th
an

 2
.0

.
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4.
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Re
si

st
an

ce
(i)

 F
le

xu
re

Th
e 

U
LS

 in
 b

en
di

ng
 w

ith
 a

xi
al

 fo
rc

e 
sh

ou
ld

 b
e 

ve
rifi

ed
 a

ss
um

in
g 

ho
riz

on
ta

l 
cr

ac
ki

ng
, i

n 
ac

co
rd

an
ce

 w
ith

 th
e 

re
le

va
nt

 p
ro

vi
si

on
s 

of
 E

C
2 

P
ar

t 1
-1

7 . 
P

la
ne

 
se

ct
io

ns
 s

ho
ul

d 
be

 a
ss

um
ed

 to
 r

em
ai

n 
pl

an
e.

O
ut

-o
f-

pl
an

e 
in

st
ab

ilit
y 

of
 th

e 
w

al
l i

s 
pr

ev
en

te
d 

by
 li

m
iti

ng
 th

e 
no

rm
al

 
st

re
ss

es
 in

 th
e 

co
nc

re
te

, w
hi

ch
 is

 o
bt

ai
ne

d 
by

 c
om

pl
yi

ng
 w

ith
 th

e 
ru

le
s 

of
 

E
C

2 
P

ar
t 1

-1
 fo

r 
se

co
nd

-o
rd

er
 e

ffe
ct

s.

W
he

n 
th

e 
d

yn
am

ic
 a

xi
al

 fo
rc

e 
is

 t
ak

en
 in

to
 a

cc
ou

nt
 in

 t
he

 U
LS

 v
er

ifi
ca

tio
n 

fo
r 

b
en

d
in

g 
w

ith
 a

xi
al

 fo
rc

e,
 t

he
 li

m
iti

ng
 s

tr
ai

n 
f

cu
2 

fo
r 

un
co

nfi
ne

d 
co

nc
re

te
 

m
ay

 b
e 

in
cr

ea
se

d 
to

 0
.0

05
. A

 h
ig

he
r 

va
lu

e 
m

ay
 b

e 
ta

ke
n 

in
to

 a
cc

ou
nt

 fo
r 

co
nfi

ne
d 

co
nc

re
te

, i
n 

ac
co

rd
an

ce
 w

ith
 E

C
2 

P
ar

t 
1-

1,
 C

la
us

e 
3.

1.
9,

 p
ro

vi
d

ed
 

th
at

 s
p

al
lin

g 
of

 t
he

 u
nc

on
fin

ed
 c

on
cr

et
e 

co
ve

r 
is

 a
cc

ou
nt

ed
 fo

r 
in

 t
he

 
ve

rifi
ca

tio
n.

It 
is

 r
ec

om
m

en
d

ed
 th

at
 th

e 
ve

rifi
ca

tio
n 

un
d

er
 d

yn
am

ic
 a

xi
al

 fo
rc

e 
m

ay
 b

e 
p

er
fo

rm
ed

 a
s 

fo
llo

w
s.

(1
) 

 D
et

er
m

in
e 

th
e 

d
ef

or
m

at
io

n 
d

ia
gr

am
 o

f t
he

 s
ec

tio
n 

un
d

er
 U

LS
 in

 b
en

d
in

g 
w

ith
 th

e 
d

es
ig

n 
ax

ia
l l

oa
d 

N
ed

(2
) 

 R
ed

uc
e 

th
e 

ax
ia

l l
oa

d 
to

 0
.5

N
ed

 a
nd

 r
ec

al
cu

la
te

 th
e 

st
ra

in
s 

in
 c

on
cr

et
e 

an
d 

st
ee

l c
or

re
sp

on
d

in
g 

to
 th

e 
sa

m
e 

cu
rv

at
ur

e 
as

 th
at

 fo
un

d 
in

 s
te

p 
1 

(i.
e.

 fo
r 

an
 a

xi
al

 lo
ad

 N
ed

 ).
(3

) 
 In

cr
ea

se
 th

e 
ax

ia
l l

oa
d 

to
 1

.5
 N

ed
 a

nd
 r

ec
al

cu
la

te
 th

e 
st

ra
in

s 
in

 c
on

cr
et

e 
an

d 
st

ee
l c

or
re

sp
on

d
in

g 
to

 th
e 

sa
m

e 
cu

rv
at

ur
e 

as
 th

at
 fo

un
d 

in
 s

te
p 

1 
(i.

e.
 fo

r 
an

 a
xi

al
 lo

ad
 N

ed
 ).

(4
) 

 C
he

ck
 th

e 
st

ee
l a

nd
 c

on
cr

et
e 

st
ra

in
s 

fr
om

 s
te

p
s 

2 
an

d 
3 

ag
ai

ns
t t

he
 

lim
its

 g
iv

en
 a

b
ov

e.
 U

su
al

ly
, t

he
se

 a
d

d
iti

on
al

 c
he

ck
s 

on
 s

tr
ai

ns
 a

re
 n

ot
 

fo
un

d 
to

 b
e 

m
or

e 
on

er
ou

s 
th

an
 th

os
e 

co
rr

es
p

on
d

in
g 

to
 s

te
p 

1.

Th
e 
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st

itu
tio

n 
of

 S
tr

uc
tu

ra
l E

ng
in

ee
rs

 M
an

ua
l f

or
 th

e 
se

is
m

ic
 d

es
ig

n 
of

 s
te

el
 a

nd
 c

on
cr

et
e 

bu
ild

in
gs

 to
 E

ur
oc

od
e 
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4 
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in

gs



La
 q

ua
nt

ité
 d

’a
rm

at
ur

es
 lo

ng
itu

di
na

le
s 

di
sp

os
ée

 d
an

s 
le

s 
m

ur
s 

ne
 d

oi
t 

pa
s 

ex
cé

de
r 

si
gn

ifi
ca

tiv
em

en
t c

el
le

s 
re

qu
is

es
 p

ou
r 

la
 v

ér
ifi

ca
tio

n 
de

 fl
ex

io
n 

co
m

po
sé

e 
à 

l’E
LU

 o
u 

po
ur

 la
 d

ur
ab

ilit
é.

 Il
 e

st
 r

ec
om

m
an

d
é 

q
ue

 c
et

te
 

co
nd

iti
on

 p
ui

ss
e 

êt
re

 c
on

si
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 b
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 c
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 c
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m
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ra
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Ge
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l p
rin

ci
pl

es

Fo
un

da
tio

ns
 a

re
 u

se
d 

to
 tr

an
sf

er
 th

e 
lo

ad
s 

fro
m

 th
e 

su
pe

rs
tr

uc
tu

re
 to

 th
e 

gr
ou

nd
; t

he
y 

sh
ou

ld
 b

e 
de

si
gn

ed
 a

cc
or

di
ng

 to
 th

e 
ge

ne
ra

l r
ul

es
 o

f E
C

7 
P

ar
t 1

9 .
 In

 a
dd

iti
on

, t
he

 fo
llo

w
in

g 
ge

ne
ra

l p
rin

ci
pl

es
 s

ho
ul

d 
be

 o
bs

er
ve

d 
w

hi
ch

 a
re

 s
pe

ci
fic

 to
 th

e 
se

is
m

ic
 s

itu
at

io
n:

(1
) 

 M
ix

ed
 fo

un
da

tio
n 

ty
pe

s,
 e

.g
. p

ile
s 

w
ith

 s
ha

llo
w

 fo
un

da
tio

ns
, s

ho
ul

d 
be

 
av

oi
de

d 
an

d 
m

ay
 b

e 
us

ed
 o

nl
y 

in
 d

yn
am

ic
al

ly
 in

de
pe

nd
en

t u
ni

ts
 o

f t
he

 
sa

m
e 

st
ru

ct
ur

e.
(2

) 
Th

e 
fo

rc
es

 fr
om

 th
e 

su
pe

rs
tr

uc
tu

re
 s

ho
ul

d 
no

t i
nd

uc
e 

si
gn

ifi
ca

nt
 

fo
un

da
tio

n 
pe

rm
an

en
t d

ef
or

m
at

io
ns

, w
hi

ch
 m

us
t r

em
ai

n 
co

m
pa

tib
le

 w
ith

 
th

e 
fu

nc
tio

na
l r

eq
ui

re
m

en
ts

 o
f t

he
 s

tr
uc

tu
re

.
(3

) 
Th

e 
fo

un
da

tio
ns

 s
ho

ul
d 

be
 s

tif
f e

no
ug

h 
to

 e
ns

ur
e 

a 
un

ifo
rm

 tr
an

sm
is

si
on

 
of

 th
e 

ac
tio

ns
 r

ec
ei

ve
d 

fro
m

 th
e 

su
pe

rs
tr

uc
tu

re
 in

to
 th

e 
gr

ou
nd

; t
o 

th
is

 e
nd

, s
pe

ci
al

 a
tt

en
tio

n 
sh

ou
ld

 b
e 

pa
id

 to
 th

e 
ef

fe
ct

s 
of

 h
or

iz
on

ta
l 

di
sp

la
ce

m
en

ts
 b

et
w

ee
n 

ve
rt

ic
al

 e
le

m
en

ts
 o

f t
he

 s
up

er
st

ru
ct

ur
e.
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d 
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ur
e 
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r 
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er
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ur
e 
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d 
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n 

b
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im
p

le
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en
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in
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d
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n 
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Th

e 
b

as
ic

 p
rin

ci
p

le
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 th
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 th
e 

or
d

er
 o

f f
or

m
at

io
n 

of
 y

ie
ld

in
g 

m
ec

ha
ni

sm
s 

m
us

t b
e 

de
te

rm
in

ed
 a

nd
 th

e 
re

la
tiv

e 
st

re
ng

th
 o

f t
he

 s
up

er
st

ru
ct

ur
e,

 
fo

un
d

at
io

ns
 a

nd
 s

oi
l m

us
t b

e 
ar

ra
ng

ed
 in

 th
e 

p
ro

p
er

 w
ay

. T
he

 m
os

t 
st

ra
ig

ht
fo

rw
ar

d 
ca

se
 is

 w
he

re
 th

e 
st

re
ng

th
 o

f t
he

 fo
un

d
at

io
n 

an
d 

its
 

un
d

er
ly

in
g 

so
ils

 is
 s

uf
fic

ie
nt

 to
 s

up
p

or
t t

he
 a

ct
io

ns
 c

or
re

sp
on

d
in

g 
to

 th
e 

d
uc

til
e 

yi
el

d
in

g 
m

ec
ha

ni
sm

 c
ho

se
n 

fo
r 

th
e 

su
p

er
st

ru
ct

ur
e.

 In
 th

is
 c

as
e,

 th
e 

fo
un

d
at

io
ns

 a
re

 a
ss

um
ed

 to
 r

em
ai

n 
el

as
tic

 (i
.e

. t
he

y 
ar

e 
no

n-
d

is
si

p
at

iv
e)

 
an

d 
sp

ec
ia

l d
uc

til
e 

d
et

ai
lin

g 
of

 th
e 

fo
un

d
at

io
n 

is
 n

ot
 r

eq
ui

re
d.

 T
hi

s 
is

 th
e 

ap
p

ro
ac

h 
fo

llo
w

ed
 in

 E
C

8 
P

ar
t 5

4 ,
 w

hi
ch

 r
eq

ui
re

s 
th

at
 th

e 
d

es
ig

n 
ac

tio
n 

(a
ct

in
g 

on
 th

e 
fo

un
d

at
io

n)
 s

ho
ul

d 
b

e 
sm

al
le

r 
th

an
 it

s 
d

es
ig

n 
ca

p
ac

ity
 w

ith
 

re
sp

ec
t t

o 
sl

id
in

g 
or

 b
ea

rin
g 

ca
p

ac
ity

 fa
ilu

re
. T

he
 m

ai
n 

un
d

er
ly

in
g 

re
as

on
 fo

r 
ad

op
tin

g 
no

n-
di

ss
ip

at
iv

e 
fo

un
da

tio
ns

 is
 th

at
 fo

un
da

tio
n 

st
ru

ct
ur

es
 a

re
 u

su
al

ly
 

d
iffi

cu
lt 

to
 in

sp
ec

t f
or

 p
os

si
b

le
 d

am
ag

e 
an

d 
to

 r
ep

ai
r 

af
te

r 
an

 e
ar

th
q

ua
ke

.
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le
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d
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p
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ta
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e 
si
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ue
 d

e 
fo

nd
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si
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tiv
es

 e
st

 é
va

lu
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 d
e 
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n 
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an

te
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a 
de

m
an

de
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m

iq
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 d
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en
d 

du
 p

ar
ti 
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 s
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 c
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m
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P

ou
r 

le
s 

st
ru

ct
ur

es
 n

on
 d

is
si

pa
tiv

es
 le

s 
ef

fe
ts

 d
es

 a
ct

io
ns

 s
ur

 le
s 

fo
nd

at
io

ns
 d

oi
ve

nt
 ê

tr
e 

ob
te

nu
es

 à
 p

ar
tir

 d
e 

l’a
na

ly
se

 s
an

s 
pr

is
e 

en
 c

om
pt

e 
de

 c
on

si
dé

ra
tio

n 
de

 d
im

en
si

on
ne

m
en

t e
n 

ca
pa

ci
té

.
 –
P

ou
r 

le
s 

st
ru

ct
ur

es
 d

im
en

si
on

né
es

 p
ou

r 
di

ss
ip

er
 d

e 
l’é

ne
rg

ie
 p

en
da

nt
 le

 
sé

is
m

e,
 le

s 
ef

fe
ts

 d
es

 a
ct

io
ns

 s
ur

 le
s 

fo
nd

at
io

ns
, E

Fd
, d

oi
ve

nt
 ê

tr
e 

ob
te

nu
s 

à 
pa

rt
ir 

de
s 

co
ns

id
ér

at
io

ns
 d

e 
di

m
en

si
on

ne
m

en
t e

n 
ca

pa
ci

té
, t

en
an

t 
co

m
pt

e 
du

 d
év

el
op

pe
m

en
t d

’u
ne

 p
os

si
bl

e 
su

r-
ré

si
st

an
ce

 ; 
ce

pe
nd

an
t, 

il 
n’

es
t p

as
 n

éc
es

sa
ire

 q
u’

ils
 s

oi
en

t s
up

ér
ie

ur
s 

au
x 

ef
fe

ts
 d

es
 a

ct
io

ns
 

co
rr
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an

t à
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n 
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m
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rt
em

en
t é

la
st

iq
ue

 d
e 

la
 s

up
er

st
ru

ct
ur

e 
(c

oe
ffi

ci
en

t d
e 

co
m

po
rt

em
en

t q
 é

ga
l à

 1
,0
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D

e 
fa

ço
n 

si
m

pl
ifi

ée
, p

ou
r 

le
s 

ty
pe

s 
us

ue
ls

 d
e 

fo
nd

at
io

ns
 te

ls
 q

ue
 le

s 
se

m
el

le
s 

fil
an

te
s 

et
 le

s 
ra

di
er

s,
 

su
pp

or
ta

nt
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lu
s 

d’
un

 é
lé

m
en

t v
er

tic
al

, l
es

 e
ffe
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 d

es
 a

ct
io

ns
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eu
ve

nt
 

êt
re

 c
al
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lé

s 
se

lo
n 
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es
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m
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 c
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se
rv
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t l
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ef
fic

ie
nt

 d
e 

su
r-

ré
si

st
an

ce
 p

ris
 é

ga
l à
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,4

,
E F
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es
t l

’e
ffe

t d
e 

l’a
ct

io
n 

du
 a

ux
 a

ct
io

ns
 n

on
 s

is
m

iq
ue

s,
E F

,E
  

 es
t l

’e
ffe

t d
e 

l’a
ct

io
n 

ré
su

lta
nt

 d
e 

l’a
na

ly
se

 p
ou

r 
la

 s
itu

at
io

n 
si

sm
iq

ue
 

de
 c

al
cu

l.

D
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 m
ét

ho
de

s 
pl

us
 p

ré
ci

se
s 

so
nt

 a
cc

ep
ta

bl
es

, p
ar

 e
xe

m
pl

e 
en

 é
ta

bl
is

sa
nt

 
le

s 
ef

fe
ts

 s
ur

 la
 fo

nd
at

io
n 

de
s 

ac
tio

ns
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és
ul

ta
nt

 d
u 

di
m

en
si

on
ne

m
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n 
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pa

ci
té

 à
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tir
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 n

on
 li
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Li

m
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C
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t a
ux

 c
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 d
e 
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 à

 l’
ét

at
 li

m
ite

 u
lti

m
e,

 le
s 
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m

el
le

s 
do

iv
en

t ê
tr

e 
vé

rifi
ée

s 
afi

n 
d’

év
ite

r 
la

 r
up

tu
re

 p
ar

 g
lis

se
m

en
t e

t l
a 

ru
pt

ur
e 

pa
r 

pe
rt

e 
de

 c
ap

ac
ité

 p
or

ta
nt

e.
 L

es
 c

on
di

tio
ns

 in
di

qu
ée

s 
ci

 a
pr

ès
 s

’a
pp

liq
ue

nt
 

de
 fa

ço
n 

in
di

ffé
re

nc
ié

e 
au

x 
se

m
el

le
s 

is
ol

ée
s,

 r
ad

ie
rs

 e
t f

on
da

tio
ns

 e
n 

ca
is

so
ns

.
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Th
e 

se
is

m
ic

 c
ap

ac
ity

 o
f n

on
-d

is
si

pa
tiv

e 
fo

un
da

tio
ns

 is
 a

ss
es

se
d 

as
 

fo
llo

w
s.

 T
he

 s
ei

sm
ic

 d
em

an
d 

de
pe

nd
s 

on
 th

e 
as

su
m

ed
 s

tr
uc

tu
ra

l d
es

ig
n 

of
 th

e 
st

ru
ct
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e 

as
 in

di
ca

te
d 
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C
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P
ar

t 5
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1:
 –
Fo

r 
no

n 
di

ss
ip

at
iv

e 
st

ru
ct

ur
es

 th
e 

ac
tio

n 
ef

fe
ct

s 
on

 th
e 

fo
un

da
tio

n 
sh

ou
ld

 b
e 

ob
ta

in
ed

 fr
om

 th
e 

an
al

ys
is

 w
ith

ou
t c

ap
ac

ity
 d

es
ig

n 
co

ns
id

er
at

io
ns

.
 –
Fo

r 
st

ru
ct

ur
es

 th
at

 a
re

 d
es

ig
ne

d 
to

 d
is

si
pa

te
 e

ne
rg

y 
du

rin
g 

th
e 

ea
rt

hq
ua

ke
, t

he
 a

ct
io

n 
ef

fe
ct

s 
fo

r 
th

e 
fo

un
da

tio
ns

 E
Fd

 s
ho

ul
d 

be
 b

as
ed

 
on

 c
ap

ac
ity

 d
es

ig
n 

pr
in

ci
pl

es
 a

cc
ou

nt
in

g 
fo

r 
th

e 
de

ve
lo

pm
en

t o
f 

po
ss

ib
le

 o
ve

rs
tr

en
gt

h;
 h

ow
ev

er
, t

he
y 

do
 n

ot
 n

ee
d 

to
 e

xc
ee

d 
th

e 
ac

tio
n 

ef
fe

ct
s 

co
rr

es
po

nd
in

g 
to

 a
n 

el
as

tic
 b

eh
av

io
ur

 o
f t

he
 s

up
er

st
ru

ct
ur

e 
(b

eh
av

io
ur

 fa
ct

or
 q

 e
qu

al
 to

 1
.0

). 
A

s 
a 

si
m

pl
ifi

ed
 r

ul
e,

 fo
r 

co
m

m
on

 
fo

un
da

tio
ns

 t
yp

es
 s

uc
h 

as
 s

tr
ip

 fo
ot

in
gs

 a
nd

 r
af

ts
, s

up
po

rt
in

g 
m

or
e 

th
an

 o
ne

 v
er

tic
al

 e
le

m
en

t, 
th

e 
ac

tio
n 

ef
fe

ct
s 

ca
n 

be
 c

al
cu

la
te

d 
fro

m
 

eq
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tio
n 
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E
E
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F

d
F

G
R

d
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E
c
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(1

2.
1)

w
he

re
:

c
R

d 
 

is
 th

e 
ov

er
st

re
ng

th
 fa

ct
or

 ta
ke

n 
eq

ua
l t

o 
1.

4
E F

,G
  

is
 th

e 
ac

tio
n 

ef
fe

ct
 d

ue
 to

 n
on

-s
ei

sm
ic

 a
ct

io
ns

E F
,E

  
is

 th
e 

ac
tio

n 
ef

fe
ct

 fr
om

 th
e 

an
al

ys
is

 o
f t

he
 s

ei
sm

ic
 d

es
ig

n 
si

tu
at

io
n.

M
or

e 
ac

cu
ra

te
 m

et
ho

ds
 a

re
 p

er
m

is
si

bl
e,

 fo
r 

ex
am

pl
e 

es
ta

bl
is

hi
ng

 th
e 

ca
pa

ci
ty

 d
es

ig
n 

ac
tio

n 
ef

fe
ct

s 
on

 th
e 

fo
un

da
tio

n 
fro

m
 a

 n
on

-li
ne

ar
 s

ta
tic

 
an

al
ys
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 (S

ec
tio

n 
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4.
4)
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e 

lim
it 

st
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s

In
 a
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or

da
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e 
w

ith
 th

e 
ul

tim
at

e 
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it 
st

at
e 

de
si

gn
 c

rit
er

ia
, s

ha
llo

w
 

fo
un

da
tio

ns
 s

ho
ul

d 
be

 c
he

ck
ed

 a
ga

in
st

 fa
ilu

re
 b

y 
sl
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 p

ro
vi

si
on

s 
lis

te
d 

be
lo

w
 e

qu
al

ly
 a

pp
ly

 to
 in

di
vi

du
al

 
fo

ot
in

gs
, r

af
t f

ou
nd

at
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 b
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l d
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 d
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 d
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at
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 d
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R
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 c
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 d
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t d
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 d
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 d
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ns
 b

ec
au

se
 th

ey
 m

ay
 in

d
uc

e 
p

ar
as

iti
c 

to
rs

io
na

l m
ot

io
ns

 
if 

th
ey

 a
re

 n
ot

 a
rr

an
ge

d 
sy

m
m

et
ric

al
ly

 a
ro

un
d 

a 
ve

rt
ic

al
 a

xi
s.

 In
 a

d
d

iti
on

, 
w

or
ki

ng
 e

ss
en

tia
lly

 in
 te

ns
io

n-
co

m
p

re
ss

io
n 

th
ey

 c
on

st
itu

te
 a

 le
ss

 d
uc

til
e 

sy
st

em
 th

an
 v

er
tic

al
 p

ile
s 

w
or

ki
ng

 in
 b

en
d

in
g.

 If
 n

ev
er

th
el

es
s 

in
cl

in
ed

 p
ile

s 
ar

e 
ch

os
en

, t
he

y 
m

us
t b

e 
d

es
ig

ne
d 

to
 c

ar
ry

 n
ot

 o
nl

y 
th

e 
ax

ia
l f

or
ce

s 
bu

t 
al

so
 th

e 
b

en
d

in
g 

lo
ad

s 
ar

is
in

g 
fo

r 
ex

am
p

le
 fr

om
 th

e 
so

il 
se

tt
le

m
en

ts
. I

t 
is

 r
ec

om
m

en
d

ed
 th

at
 r

ef
er

en
ce

 b
e 

m
ad

e 
to

 a
n 

A
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S
 g

ui
d

e2
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fu
rt
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Le
s 

dé
pl

ac
em

en
ts

 s
is

m
iq

ue
s 

in
du

its
 p

ar
 le

 s
éi

sm
e 

de
 c

al
cu

l, 
ca

lc
ul

és
 

co
m

m
e 

in
di

qu
é 

da
ns

 la
 S

ec
tio

n 
9.

3.
5,

 n
e 

do
iv

en
t p

as
 d

on
ne

r 
na

is
sa

nc
e 

à 
de

s 
en

tr
ec

ho
qu

em
en

ts
 d

u 
bâ

tim
en

t a
ve

c 
de

s 
st

ru
ct

ur
es

 a
dj

ac
en

te
s 

ou
 e

nt
re

 
de

s 
un

ité
s 

st
ru

ct
ur

el
le

m
en

t i
nd

ép
en

da
nt

es
 d

u 
m

êm
e 

bâ
tim

en
t.

C
et

te
 p

re
sc

rip
tio

n 
pe

ut
 ê

tr
e 

co
ns

id
ér

ée
 c

om
m

e 
sa

tis
fa

ite
 s

i l
es

 c
on

di
tio

ns
 

1 
ou

 2
 c

i-d
es

so
us

 s
on

t r
em

pl
ie

s.
 L

es
 d

ép
la

ce
m

en
ts

 d
oi

ve
nt

 ê
tr

e 
ca

lc
ul

és
 

su
iv

an
t l

es
 in

di
ca

tio
ns

 d
e 

la
 S

ec
tio

n 
9.

3.
5.

(1
) 

 P
ou

r 
le

s 
bâ

tim
en

ts
, o

u 
un

ité
s 

st
ru

ct
ur

el
le

m
en

t i
nd

ép
en

da
nt

es
, 

ap
pa

rt
en

an
t à

 d
iff

ér
en

te
s 

pr
op

rié
té

s,
 la

 d
is

ta
nc

e 
en

tr
e 

la
 li

m
ite

 d
e 

pr
op

rié
té

 e
t l

es
 p

oi
nt

s 
d’

im
pa

ct
 p

ot
en

tie
l n

e 
do

it 
pa

s 
êt

re
 in

fé
rie

ur
e 

au
 

dé
pl

ac
em

en
t m

ax
im

al
 h

or
iz

on
ta

l d
u 

bâ
tim

en
t a

u 
ni

ve
au

 c
or

re
sp

on
da

nt
. 

(2
) 

P
ou

r 
le

s 
bâ

tim
en

ts
, o

u 
un

ité
s 

st
ru

ct
ur

el
le

m
en

t i
nd

ép
en

da
nt

es
, 

ap
pa

rt
en

an
t à

 la
 m

êm
e 

pr
op

rié
té

, l
a 

di
st

an
ce

 e
nt

re
 e

ux
 n

e 
do

it 
pa

s 
êt

re
 in

fé
rie

ur
e 

à 
la

 r
ac

in
e 

ca
rr

ée
 d

e 
la

 s
om

m
e 

de
s 

ca
rr

és
 (S

R
S

S
) d

es
 

dé
pl

ac
em

en
ts

 h
or

iz
on

ta
ux

 m
ax

im
au

x 
de

s 
de

ux
 b

ât
im

en
ts

, o
u 

un
ité

s,
 a

ux
 

ni
ve

au
x 

co
rr

es
po

nd
an

ts
.

S
i l

es
 n

iv
ea

ux
 d

es
 p

la
nc

he
rs

 d
u 

bâ
tim

en
t o

u 
de

s 
un

ité
s 

in
dé

pe
nd

an
te

s 
co

ns
id

ér
ée

s 
so

nt
 le

s 
m

êm
es

 q
ue

 c
eu

x 
de

s 
bâ

tim
en

ts
 a

dj
ac

en
ts

, o
u 

un
ité

s,
 

la
 d

is
ta

nc
e 

m
in

im
al

e 
dé

fin
ie

 c
i-d

es
su

s 
pe

ut
 ê

tr
e 

ré
du

ite
 p

ar
 u

n 
fa

ct
eu

r 
0,

7.
 Il

 e
st

 n
ot

é 
q

ue
 c

e 
fa

ct
eu

r 
d

e 
ré

d
uc

tio
n 

d
e 

0,
7 

in
tr

od
ui

t u
n 

ris
q

ue
 d

e 
d

om
m

ag
e 

lo
ca

lis
é 

et
 n

on
 s

tr
uc

tu
re

l d
û 

à 
l’e

nt
re

ch
oq

ue
m

en
t e

nt
re

 s
tr

uc
tu

re
s 

ad
ja

ce
nt

es
 s

ou
s 

le
 s

éi
sm

e 
d

e 
ca

lc
ul

. C
ep

en
d

an
t l

e 
ris

q
ue

 d
’e

ffo
nd

re
m

en
t l

ié
 

à 
l’e

nt
re

ch
oq

ue
m

en
t e

st
 fo

rt
em

en
t r

éd
ui

t l
or

sq
ue

 le
s 

p
la

nc
he

rs
 s

us
ce

pt
ib

le
s 

d’
en

tr
er

 e
n 

co
nt

ac
t s

on
t s

itu
és

 a
u 

m
êm

e 
ni

ve
au

, p
ar

 o
p

p
os

iti
on

 a
u 

ca
s 

d
e 

p
la

nc
he

rs
 s

itu
és

 à
 d

es
 n

iv
ea

ux
 d

iff
ér

en
ts

.

S
el

on
 la

 c
la

us
e 

8.
3.

2 
d

es
 P

S
92

10
, i

l e
st

 r
ec

om
m

an
d

é 
d

e 
re

te
ni

r 
un

e 
la

rg
eu

r 
m

in
im

al
e 

d
e 

jo
in

t d
e 

4 
ou

 6
cm

 s
ui

va
nt

 la
 z

on
e 

d
e 

si
sm

ic
ité

. L
or

s 
d

u 
d

im
en

si
on

ne
m

en
t d

es
 jo

in
ts

 d
an

s 
d

es
 s

tr
uc

tu
re

s 
irr

ég
ul

iè
re

s,
 il

 c
on

vi
en

t d
e 

p
re

nd
re

 e
n 

co
ns

id
ér

at
io

n 
l’e

ffe
t d

es
 d

ép
la

ce
m

en
ts

 d
us

 à
 la

 to
rs

io
n.
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Th
e 
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tio

n 
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tr
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l E

ng
in

ee
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 G
ui

de
 p

ou
r l

a 
co

nc
ep

tio
n 

pa
ra

si
sm

iq
ue

 d
es

 b
ât

im
en

ts
 e

n 
ac

ie
r o

u 
en

 b
ét

on
 s

el
on

 l’
EC

8

S
ei

sm
ic

al
ly

 in
du

ce
d 

de
fle

ct
io

ns
 u

nd
er

 th
e 

de
si

gn
 e

ar
th

qu
ak

e,
 c

al
cu

la
te

d 
as

 d
es

cr
ib

ed
 in

 S
ec

tio
n 

9.
3.

5,
 m

us
t b

e 
sh

ow
n 

no
t t

o 
gi

ve
 r

is
e 

to
 p

ou
nd

in
g 

da
m

ag
e 

ac
ro

ss
 jo

in
ts

 w
ith

in
 a

 b
ui

ld
in

g 
st

ru
ct

ur
e,

 o
r 

be
tw

ee
n 

ad
ja

ce
nt

 
st

ru
ct

ur
es

.

Th
is

 r
eq

ui
re

m
en

t c
an

 b
e 

ta
ke

n 
as

 s
at

is
fie

d 
by

 m
ee

tin
g 

co
nd

iti
on

 1
 o

r 
2 

be
lo

w
, a

s 
ap

pl
ic

ab
le

. T
he

 d
is

pl
ac

em
en

t s
ho

ul
d 

be
 c

al
cu

la
te

d 
fro

m
 

S
ec

tio
n 

9.
3.

5.
(1

) 
 Fo

r 
bu

ild
in

gs
 o

r 
st

ru
ct

ur
al

ly
 in

de
pe

nd
en

t u
ni

ts
 b

el
on

gi
ng

 to
 d

iff
er

en
t 

pr
op

er
tie

s,
 th

e 
di

st
an

ce
 fr

om
 th

e 
pr

op
er

ty
 li

ne
 to

 th
e 

po
te

nt
ia

l p
oi

nt
s 

of
 

im
pa

ct
 s

ho
ul

d 
be

 n
ot

 le
ss

 th
an

 th
e 

m
ax

im
um

 h
or

iz
on

ta
l d

is
pl

ac
em

en
t o

f 
th

e 
bu

ild
in

g 
at

 th
e 

co
rr

es
po

nd
in

g 
le

ve
l.

(2
) 

Fo
r 

bu
ild

in
gs

, o
r 

st
ru

ct
ur

al
ly

 in
de

pe
nd

en
t u

ni
ts

, b
el

on
gi

ng
 to

 th
e 

sa
m

e 
pr

op
er

ty
, t

he
 d

is
ta

nc
e 

be
tw

ee
n 

th
em

 s
ho

ul
d 

no
t b

e 
le

ss
 th

an
 th

e 
sq

ua
re

 
ro

ot
 o

f t
he

 s
um

 o
f t

he
 s

qu
ar

es
 (S

R
S

S
) o

f t
he

 m
ax

im
um

 h
or

iz
on

ta
l 

di
sp

la
ce

m
en

ts
 o

f t
he

 t
w

o 
bu

ild
in

gs
 o

r 
un

its
 a

t t
he

 c
or

re
sp

on
di

ng
 le

ve
l.

If 
th

e 
flo

or
 e

le
va

tio
ns

 o
f t

he
 b

ui
ld

in
g 

or
 in

de
pe

nd
en

t u
ni

t u
nd

er
 d

es
ig

n 
ar

e 
th

e 
sa

m
e 

as
 th

os
e 

of
 th

e 
ad

ja
ce

nt
 b

ui
ld

in
g 

or
 u

ni
t, 

th
e 

m
in

im
um

 d
is

ta
nc

e 
de

fin
ed

 
ab

ov
e 

m
ay

 b
e 

re
du

ce
d 

by
 a

 fa
ct

or
 o

f 0
.7

. I
t m

ay
 b

e 
ob

se
rv

ed
 th

at
 th

is
 

re
d

uc
tio

n 
fa

ct
or

 o
f 0

.7
 in

tr
od

uc
es

 s
om

e 
ris

k 
of

 lo
ca

lis
ed

 a
nd

 n
on

-s
tr

uc
tu

ra
l 

d
am

ag
e 

d
ue

 to
 im

p
ac

t b
et

w
ee

n 
th

e 
ad

ja
ce

nt
 s

tr
uc

tu
re

s 
in

 th
e 

d
es

ig
n 

ev
en

t. 
H

ow
ev

er
 th

e 
ris

k 
of

 c
ol

la
p

se
 c

au
se

d 
by

 im
p

ac
t i

s 
gr

ea
tly

 r
ed

uc
ed

 w
he

re
 

th
e 

im
p

ac
tin

g 
flo

or
 s

la
bs

 c
oi

nc
id

e 
in

 le
ve

l, 
co

m
p

ar
ed

 to
 th

e 
ca

se
 o

f s
la

bs
 a

t 
d

iff
er

en
t l

ev
el

s.
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3.
2 

, i
t i

s 
re

co
m

m
en

d
ed

 to
 u

se
 a

 m
in

im
um

 jo
in

t 
w

id
th

 o
f 4

 o
r 

6c
m

, d
ep

en
d

in
g 

on
 th

e 
se

is
m

ic
ity

 o
f t

he
 a

re
a.

 W
he

n 
si

zi
ng

 
jo

in
ts

 in
 ir

re
gu

la
r 

st
ru

ct
ur

es
, d

ue
 c

on
si

d
er

at
io

n 
sh

ou
ld

 b
e 

ta
ke

n 
of

 th
e 

ef
fe

ct
 

of
 to

rs
io

na
l d

is
p

la
ce

m
en

ts
.
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Il 
es

t n
ot

é 
q

ue
 le

 c
rit

èr
e 

d
e 

lim
ita

tio
n 

d
es

 d
om

m
ag

es
 d

e 
l’E

C
8 

P
ar

tie
 1

3  
d

éc
rit

 
d

an
s 

la
 S

ec
tio

n 
4.

3 
es

t g
én

ér
al

em
en

t s
at

is
fa

it 
en

 r
es

p
ec

ta
nt

 le
 d

ép
la

ce
m

en
t 

re
la

tif
 e

nt
re

 é
ta

ge
s 

(c
.à

.d
. l

e 
dé

pl
ac

em
en

t r
el

at
if 

en
tr

e 
un

 é
ta

ge
 e

t l
e 

su
iv

an
t) 

d
éfi

ni
 c

i-d
es

so
us

. C
ep

en
d

an
t, 

d
es

 v
ér

ifi
ca

tio
ns

 c
om

p
lé

m
en

ta
ire

s 
p

eu
ve

nt
 ê

tr
e 

né
ce

ss
ai

re
s 

p
ou

r 
le

s 
b

ât
im

en
ts

 d
e 

gr
an

d
e 

im
p

or
ta

nc
e 

p
ou

r 
la

 
p

ro
te

ct
io

n 
ci

vi
le

 o
u 

p
ou

r 
ce

ux
 c

on
te

na
nt

 d
es

 é
q

ui
p

em
en

ts
 s

en
si

b
le

s.
 D

an
s 

le
s 

bâ
tim

en
ts

 d
e 

gr
an

de
 h

au
te

ur
 n

on
 c

on
tr

ev
en

té
s,

 la
 p

re
sc

rip
tio

n 
vi

sa
nt

 à
 

fo
ur

ni
r 

un
e 

rig
id

ité
 la

té
ra

le
 s

uf
fis

an
te

 p
ou

r 
lim

ite
r 

le
 d

ép
la

ce
m

en
t r

el
at

if 
en

tr
e 

ét
ag

es
 p

eu
t ê

tr
e 

pl
us

 o
né

re
us

e 
qu

e 
la

 p
re

sc
rip

tio
n 

vi
sa

nt
 à

 c
on

fé
re

r 
de

 la
 

ré
si

st
an

ce
 v

is
-à

-v
is

 d
es

 e
ffo

rt
s 

la
té

ra
ux

.

Le
s 

lim
ita

tio
ns

 p
or

ta
nt

 s
ur

 le
s 

dé
pl

ac
em

en
ts

 r
el

at
ifs

 e
nt

re
 é

ta
ge

s 
do

nn
ée

s 
da

ns
 l’

E
C

8 
P

ar
tie

 1
 C

la
us

e 
4.

4.
3.

2 
so

nt
 le

s 
su

iv
an

te
s.

(a
) 

P
ou

r 
le

s 
bâ

tim
en

ts
 c

om
po

rt
an

t d
es

 é
lé

m
en

ts
 n

on
 s

tr
uc

tu
ra

ux
 c

om
po

sé
s 

de
 m

at
ér

ia
ux

 fr
ag

ile
s 

fix
és

 à
 la

 s
tr

uc
tu

re
 :

 
d r

o
 G

 0
,0

05
h 

(1
4.

1)

(b
) 

P
ou

r 
le

s 
bâ

tim
en

ts
 c

om
po

rt
an

t d
es

 é
lé

m
en

ts
 n

on
 s

tr
uc

tu
ra

ux
 d

uc
til

es
 :

 
d r

o
 G

 0
,0

07
5h

 
(1

4.
2)

(c
) 

P
ou

r 
le

s 
bâ

tim
en

ts
 c

om
po

rt
an

t d
es

 é
lé

m
en

ts
 n

on
 s

tr
uc

tu
ra

ux
 fi

xé
s 

de
 

m
an

iè
re

 à
 n

e 
pa

s 
in

te
rf

ér
er

 a
ve

c 
le

s 
dé

fo
rm

at
io

ns
 d

e 
la

 s
tr

uc
tu

re
 o

u 
ne

 
co

m
po

rt
an

t p
as

 d
’é

lé
m

en
ts

 n
on

 s
tr

uc
tu

ra
ux

 :

 
d r

o
 G

 0
,0

10
h 

(1
4.

3
)

où
 :

d r
 

 es
t l

e 
dé

pl
ac

em
en

t r
el

at
if 

de
 c

al
cu

l e
nt

re
 é

ta
ge

s,
 c

al
cu

lé
 c

om
m

e 
in

di
qu

é 
da

ns
 la

 S
ec

tio
n 

9.
3.

5 
;

h 
es

t l
a 

ha
ut

eu
r 

de
 l’

ét
ag

e 
;

o
 

 es
t l

e 
co

ef
fic

ie
nt

 d
e 

ré
du

ct
io

n 
qu

i p
re

nd
 e

n 
co

m
pt

e 
la

 p
lu

s 
fa

ib
le

 p
ér

io
de

 
de

 r
et

ou
r 

de
 l’

ac
tio

n 
si

sm
iq

ue
 a

ss
oc

ié
e 

au
 c

rit
èr

e 
de

 li
m

ita
tio

n 
de

s 
do

m
m

ag
es

. 
o
 =

 0
,4

 [
0,

4]
 p

ou
r l

es
 c

at
ég

or
ie

s 
d’

im
po

rt
an

ce
 II

I e
t I

V 
(v

oi
r l

e 
Ta

bl
ea

u 
8.

1)
,

o
 =

 0
,4

 [
0,

5
] p

ou
r l

es
 c

at
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This Manual supports the seismic design of buildings to BS EN 1998-1: 2004 
and BS EN 1998-5: 2004 and their National Annexes. It covers fully the 
seismic aspects of the design of steel and concrete buildings up to 40m 
high which do not have significant structural irregularity. However, the 
Manual may also be useful for the seismic design of taller or more unusual 
structures.

The text is fully presented in both French and English, the former 
incorporating the French Nationally Determined Parameters (NDPs) of 
EN 1998 and the latter the UK NDPs. The Manual is primarily intended 
for application in areas of moderate to high seismicity, although the much 
simpler rules applicable to areas of low seismicity are also covered.

The Manual is part of a suite of manuals for the Eurocodes.

Le présent Manuel est consacré à la conception de bâtiments selon les 
normes NF EN 1998-1: 2004 et NF EN 1998-5: 2004 et leurs annexes 
nationales. Il couvre complètement la conception des bâtiments 
modérément irréguliers en béton ou en acier dont la hauteur n’excède 
pas 40m. Néanmoins, il peut être utilisé pour le prédimensionnement de 
bâtiments plus élevés ou de configuration moins courante.

Le texte est présenté parallèlement en Français et en Anglais, dans sa 
totalité. Les Paramètres Déterminés Nationalement (NDPs) français sont 
donnés dans la version française et les NDPs britanniques dans la version 
anglaise. Le Manuel est conçu pour être appliqué dans les zones de 
sismicité modérée à forte, mais les règles plus simples applicables aux 
zones de faible sismicité sont également couvertes.

Le Manuel fait partie d’une collection de manuels sur les Eurocodes.


