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Foreword  
 
 
The Malaysia National Annex was developed by the Technical Committee on Earthquake under 
the authority of the Industry Standards Committee on Building, Construction and Civil 
Engineering. 
 
This standard is based on the National Annex to BS EN 1998-1:2004, Eurocode 8: Design of 
structures for earthquake resistance - Part 1: General rules, seismic actions and rules for 
buildings and is implemented with the permission of the British Standards Publishing Ltd. 
 
Acknowledgement is made to BSI for the use of information from the above publication. 
 
This Malaysia National Annex contains information on those parameters which are left open in 
MS EN 1998-1:2015 for national choice, known as nationally determined parameters. The 
Malaysia National Annex is to be read in conjunction with the MS EN 1998-1:2015, Eurocode 
8: Design of structures for earthquake resistance - Part 1: General rules, seismic actions and 
rules for buildings. Reference can be made to other parts of BS EN 1998 where applicable. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations. 
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Malaysia National Annex to Eurocode 8: Design of structures for 
earthquake resistance - Part 1: General rules, seismic actions and rules 

for buildings 
 

 

N.A.1  Scope 
 
This National Annex gives: 

a) the Malaysia’s decisions for the nationally determined parameters described in the 

following subclauses of MS EN 1998-1:2015: 

 

– 2.1(1)P – 5.2.2.2(10) – 7.7.2(4) 
– 2.1(1)P – 5.2.4(1),(3) – 8.3(1) 
– 3.1.1(4) – 5.4.3.5.2(1) – 9.2.1(1) 
– 3.1.2(1) – 5.8.2(3) – 9.2.2(1) 
– 3.2.1(1),(2),(3) – 5.8.2(4) – 9.2.3(1) 
– 3.2.1(4) – 5.8.2(5) – 9.2.4(1) 
– 3.2.1(5) – 5.11.1.3.2(3) – 9.3(2) 
– 3.2.2.1(4) – 5.11.1.4 – 9.3(2) 
– 3.2.2.2(1)P – 5.11.1.5(2) – 9.3(3) 
– 3.2.2.3(1)P – 5.11.3.4(7)e) – 9.3(4), Table 9.1 
– 3.2.2.5(4)P – 6.1.2(1) – 9.3(4), Table 9.1 
– 4.2.3.2(8) – 6.1.3(1) – 9.5.1(5) 
– 4.2.4(2)P – 6.2(3) – 9.6(3) 
– 4.2.5(5)P – 6.2(7) – 9.7.2(1) 
– 4.3.3.1(4) – 6.5.5(7) – 9.7.2(2)b) 
– 4.3.3.1(8) – 6.7.4(2) – 9.7.2(2)c) 
– 4.4.2.5(2) – 7.1.2(1) – 9.7.2(5) 
– 4.4.3.2(2) – 7.1.3(1),(3) – 10.3(2)P 
– 5.2.1(5) – 7.1.3(4)   

 

b) the Malaysia’s decisions on the status of MS EN 1998-1:2015 informative annexes; and 

 

c) references to non-contradictory complementary information. 

 
 

N.A.2  Nationally determined parameters 
 
N.A.2.1  General 

 
Malaysia’s decisions for the nationally determined parameters described in  
MS EN 1998-1:2015 are given in Table N.A.1. 

 
N.A.2.2  Symbols 
 
HS  total thickness of soil layers 
 
TS small strain site natural period (this symbol should not be confused with Ts - duration of 

the stationary part of the seismic motion, stated in the main text of MS EN 1998-1:2015) 
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VS weighted average shear wave velocity over the total thickness of soil layers 
 
Vs,i shear wave velocity of individual soil layer 
 
di thickness of individual soil layer 
 
N.A.2.3  Abbreviation 
 
PGA Peak ground acceleration 
 
R Rock 
 
RP Return period 
 
RSA Response spectral acceleration 
 
RSD Response spectral displacement 
 
SWV Shear wave velocity 
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p
l,

R
d
  

(γ
p

b
* 

ti
m

e
s
 
d
e
s
ig

n
 
b
u
c
kl

in
g
 
re

s
is

ta
n
c
e
 
o
v
e
r 

p
la

st
ic

 
re

s
is

ta
n
c
e
) 

γ p
b
* 

=
 0

.7
 f
o
r 

q
 ≤

 2
 

γ p
b
* 

=
 0

.3
 f
o
r 

q
 ≥

 5
 

F
o
r 

2
 ≤

 q
 ≤

 5
, γ

p
b
* 

=
 0

.3
 m

a
y
 b

e
 a

s
s
u
m

e
d
 o

r 
re

fe
r 

to
 

P
D

 6
6
9
8
. 

F
u
rt

h
e
r 

g
u
id

a
n
c
e
 i
s 

g
iv

e
n
 i
n
 P

D
 6

6
9
8
. 

 

7
.1

.2
(1

) 
U

p
p
e
r 

lim
it
 

o
f 

q
 

fo
r 

lo
w

-d
is

s
ip

a
ti
v
e
 

s
tr

u
c
tu

ra
l 
b
e
h
a
v
io

u
r 

c
o
n
c
e
p
t.
 

1
.5

 
U

s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

L
im

it
a
ti
o
n
s
 

o
n
 

st
ru

ct
u
ra

l 
b
e
h
a
v
io

u
r 

c
o
n
c
e
p
t.
 

N
o
n
e
 

N
o
n
e
 

G
e
o
g
ra

p
h
ic

a
l l

im
it
a
ti
o
n
s 

o
n
 u

s
e
 o

f 
d
u
c
til

it
y 

c
la

ss
e
s
 

fo
r 

c
o
m

p
o
si

te
 

s
te

e
l-

c
o
n
c
re

te
 

b
u
ild

in
g
s.

 

N
o
n
e
 

N
o
n
e
 

7
.1

.3
(1

),
 (

3
) 

M
a
te

ri
a
l 
p
a
rt

ia
l f

a
c
to

rs
 f
o
r 

c
o
m

p
o
si

te
 s

te
e
l 

c
o
n
c
re

te
 b

u
ild

in
g
s 

in
 t

h
e
 s

e
is

m
ic

 d
e
s
ig

n
 

s
it
u
a
ti
o
n
. 

U
s
e
 
th

e
 
γ s 

v
a
lu

e
s
 
fo

r 
th

e
 
p
e
rs

is
te

n
t 

a
n
d
 
tr

a
n
si

e
n
t 

d
e
s
ig

n
 s

it
u
a
ti
o
n
s
. 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

7
.1

.3
(4

) 
O

v
e
rs

tr
e
n
g
th

 f
a
ct

o
r 

fo
r 

c
a
p
a
c
it
y 

d
e
s
ig

n
 o

f 
c
o
m

p
o
s
it
e
 s

te
e
l-

c
o
n
c
re

te
 b

u
ild

in
g
s
. 

γ o
v 
=

 1
.2

5
 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

7
.7

.2
(4

) 
S

ti
ff
n
e
s
s
 r

e
d
u
c
ti
o
n
 f
a
ct

o
r 
fo

r 
c
o
n
cr

e
te

 p
a
rt

 
o
f 

a
 

co
m

p
o
si

te
 

st
e
e
l-

c
o
n
cr

e
te

 
c
o
lu

m
n
 

s
e
c
ti
o
n
. 

r 
=

 0
.5

 
U

s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

8
.3

(1
) 

G
e
o
g
ra

p
h
ic

a
l 

lim
its

 o
n
 d

u
c
til

it
y
 c

la
s
s
 f

o
r 

ti
m

b
e
r 

b
u
ild

in
g
s.

 
N

o
n
e
 

N
o
n
e
 

9
.2

.1
(1

) 
T

y
p
e
 

o
f 

m
a
s
o
n
ry

 
u
n
it
s 

w
it
h
 

su
ff
ic

ie
n
t 

ro
b
u
st

n
e
s
s
. 

N
o
n
e
 

N
o
n
e
 

9
.2

.2
(1

) 
M

in
im

u
m

 s
tr

e
n
g
th

 o
f 
m

a
s
o
n
ry

 u
n
it
s
. 

 

f b
,m

in
 =

 5
 N

/m
m

2
 (

n
o
rm

a
l 
to

 b
e
d
fa

c
e
) 

f b
h
,m

in
 =

 2
 N

/m
m

2
 (

p
a
ra

lle
l 
to

 b
e
d
fa

c
e
) 

 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

 
 



  

MS EN 1998-1:2015 
(NATIONAL ANNEX:2017) 

  10                                                                                  © STANDARDS MALAYSIA 2017 - All rights reserved 

T
a

b
le

 N
.A

.1
. 

 M
a

la
y

s
ia

 v
a

lu
e

s
 f

o
r 

n
a

ti
o

n
a

ll
y
 d

e
te

rm
in

e
d

 p
a

ra
m

e
te

rs
 d

e
s
c

ri
b

e
d

 i
n

 M
S

 E
N

 1
9

9
8

-1
:2

0
1

5
 (

c
o

n
ti
n
u

e
d

) 
 

C
la

u
s
e
 

N
a
ti

o
n

a
ll
y
 d

e
te

rm
in

e
d

 p
a
ra

m
e
te

r 
E

u
ro

c
o

d
e
 r

e
c
o

m
m

e
n

d
a
ti

o
n
 

M
a
la

y
s
ia

’s
 d

e
c
is

io
n
 

9
.2

.3
(1

) 
M

in
im

u
m

 s
tr

e
n
g
th

 o
f 

m
o
rt

a
r 

in
 m

a
s
o
n
ry

 
b
u
ild

in
g
s.

 
f m

,m
in

 =
 5

 N
/m

m
2
 (

u
n
re

in
fo

rc
e
d
 o

r 
co

n
fi
n
e
d
 m

a
s
o
n
ry

) 

f m
,m

in
 =

 1
0
 N

/m
m

2
 (

re
in

fo
rc

e
d
 m

a
s
o
n
ry

) 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

9
.2

.4
(1

) 
A

lt
e
rn

a
ti
v
e
 c

la
ss

e
s
 f

o
r 

p
e
rp

e
n
d
 j

o
in

ts
 i

n
 

m
a
s
o
n
ry

. 
N

o
n
e
 

N
o
n
e
 

9
.3

(2
) 

C
o
n
d
it
io

n
s 

fo
r 

u
s
e
 

o
f 

u
n
re

in
fo

rc
e
d
 

m
a
s
o
n
ry

 s
a
ti
s
fy

in
g
 p

ro
vi

si
o
n
s 

o
f 

B
S

 E
N

 
1
9
9
6
-1

 a
lo

n
e
. 

N
o
n
e
 

N
o
n
e
 

9
.3

(2
) 

M
in

im
u
m

 
e
ff

e
c
ti
v
e
 

th
ic

k
n
e
s
s 

t e
f,

m
in

 
o
f 

u
n
re

in
fo

rc
e
d
 

m
a
so

n
ry

 
w

a
lls

 
s
a
ti
sf

yi
n
g
 

p
ro

vi
si

o
n
s 

o
f 

B
S

 E
N

 1
9
9
6
-1

 a
lo

n
e
. 

N
o
n
e
 

N
o
n
e
 

9
.3

(3
) 

M
a
xi

m
u
m

 
v
a
lu

e
 

o
f 

g
ro

u
n
d
 

a
c
c
e
le

ra
ti
o
n
 

a
g

,u
rm

 f
o
r 

th
e
 u

s
e
 o

f 
u
n
re

in
fo

rc
e
d
 m

a
s
o
n
ry

 
s
a
ti
s
fy

in
g
 p

ro
vi

si
o
n
s 

o
f 

M
S

 E
N

1
9
9
8
-1

. 

 

a
g

,u
rm

  
=

 0
.2

 g
 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

9
.3

(4
),

 

T
a
b
le

 9
.1

 

q
-f

a
c
to

r 
v
a
lu

e
s
 i
n
 m

a
s
o
n
ry

 b
u
ild

in
g
s.

 
 U
n
re

in
fo

rc
e
d
 m

a
s
o
n
ry

 i
n
 a

c
c
o
rd

a
n
c
e
 w

it
h
  

M
S

 E
N

 1
9
9
8
-1

 :
 q

 =
 1

.5
 

C
o
n
fi
n
e
d
 m

a
s
o
n
ry

 :
 q

 =
 2

.0
 

R
e
in

fo
rc

e
d
 m

a
so

n
ry

 :
 q

 =
 2

.5
 

 
 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

9
.3

(4
),

 

T
a
b
le

 9
.1

 

q
-f

a
c
to

rs
 

fo
r 

b
u
ild

in
g
s
 

w
it
h
 

m
a
s
o
n
ry

 
s
y
s
te

m
s
 w

h
ic

h
 p

ro
v
id

e
 e

n
h
a
n
c
e
d
 d

u
ct

ili
ty

. 
N

o
n
e
 

N
o
n
e
 

       
 



 

 
 

 

© STANDARDS MALAYSIA 2017 - All rights reserved                                                                                                            11 

MS EN 1998-1:2015 
(NATIONAL ANNEX:2017) 

T
a

b
le

 N
.A

.1
. 

 M
a

la
y

s
ia

 v
a

lu
e

s
 f

o
r 

n
a

ti
o

n
a

ll
y
 d

e
te

rm
in

e
d

 p
a

ra
m

e
te

rs
 d

e
s
c

ri
b

e
d

 i
n

 M
S

 E
N

 1
9

9
8

-1
:2

0
1

5
 (

c
o

n
ti
n
u

e
d

) 
 

C
la

u
s
e
 

N
a
ti

o
n

a
ll
y
 d

e
te

rm
in

e
d

 p
a
ra

m
e
te

r 
E

u
ro

c
o

d
e
 r

e
c
o

m
m

e
n

d
a
ti

o
n
 

M
a
la

y
s
ia

’s
 d

e
c
is

io
n
 

9
.5

.1
(5

) 
G

e
o
m

e
tr

ic
 

re
q
u
ir

e
m

e
n
ts

 
fo

r 
m

a
s
o
n
ry

 
s
h
e
a
r 

w
a
lls

. 

 
S

ym
b
o
ls

 u
s
e
d
 h

a
v
e
 t

h
e
 f
o
llo

w
in

g
 m

e
a
n
in

g
: 

 t e
f 

:t
h
ic

kn
e
s
s
 o

f 
th

e
 w

a
ll 

(s
e
e
 B

S
 E

N
  

1
9
9
6
-1

-1
);

 
h

ef
 

:e
ff

e
c
ti
v
e
 
h
e
ig

h
t 

o
f 

th
e
 
w

a
ll 

(s
e
e
 
B

S
 
E

N
 

1
9
9
6
-1

-1
);

 
h
 

:g
re

a
te

r 
cl

e
a
r 

h
e
ig

h
t 

o
f 

th
e
 

o
p
e
n
in

g
s
 

a
d
ja

c
e
n
t 
to

 t
h
e
 w

a
ll;

  
l 

:l
e
n
g
th

 o
f 
th

e
 w

a
ll 

 

 

M
a

s
o
n

ry
 t

y
p

e
 

t e
f,

m
in

 

(m
m

) 
(h

ef
/t

ef
) m

a
x
 

(m
m

) 
(l

/h
) m

in
 

U
n
re

in
fo

rc
e
d
, 
w

it
h
 

n
a
tu

ra
l 
st

o
n
e
 u

n
it
s
 

 

3
5
0
 

9
 

0
.5

 

U
n
re

in
fo

rc
e
d
, 
w

it
h
 a

n
y 

o
th

e
r 

ty
p
e
 o

f 
u
n
it
s
 

 

2
4
0
 

1
2
 

0
.4

 

U
n
re

in
fo

rc
e
d
, 
w

it
h
 a

n
y 

o
th

e
r 

ty
p
e
 o

f 
u
n
it
s,

 i
n
 

c
a
s
e
s
 o

f 
lo

w
 s

e
is

m
ic

it
y
 

 

1
7
0
 

1
5
 

0
.3

5
 

C
o
n
fi
n
e
d
 m

a
s
o
n
ry

 
 

2
4
0
 

1
5
 

0
.3

 

R
e
in

fo
rc

e
d
 m

a
so

n
ry

 
2
4
0
 

1
5
 

N
o
 

re
s
tr

ic
ti
o
n
 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

9
.6

(3
) 

M
a
te

ri
a
l 

p
a
rt

ia
l 

fa
ct

o
rs

 
in

 
m

a
s
o
n
ry

 
b
u
ild

in
g
s 

in
 t
h
e
 s

e
is

m
ic

 d
e
s
ig

n
 s

it
u
a
ti
o
n
. 

γ m
 

=
 

2
/3

 
o
f 

v
a
lu

e
 

sp
e
c
if
ie

d
 
in

 
N

a
ti
o
n
a
l 

A
n
n
e
x 

to
  

B
S

 E
N

 1
9
9
6
-1

, 
b
u
t 
n
o
t 
le

s
s
 t
h
a
n
 1

.5
. 

γ s
 =

 1
.0

 

 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

      



  

MS EN 1998-1:2015 
(NATIONAL ANNEX:2017) 

  12                                                                                  © STANDARDS MALAYSIA 2017 - All rights reserved    

T
a

b
le

 N
.A

.1
. 

 M
a

la
y

s
ia

 v
a

lu
e

s
 f

o
r 

n
a

ti
o

n
a

ll
y
 d

e
te

rm
in

e
d

 p
a

ra
m

e
te

rs
 d

e
s
c

ri
b

e
d

 i
n

 M
S

 E
N

 1
9

9
8

-1
:2

0
1

5
 (

c
o

n
ti
n
u

e
d

) 

C
la

u
s
e
 

N
a
ti

o
n

a
ll
y
 d

e
te

rm
in

e
d

 p
a
ra

m
e
te

r 
E

u
ro

c
o

d
e
 r

e
c
o

m
m

e
n

d
a
ti

o
n
 

M
a
la

y
s
ia

’s
 d

e
c
is

io
n
 

9
.7

.2
(1

) 
M

a
xi

m
u
m

 
n
u
m

b
e
r 

o
f 

st
o
re

y
s
 

a
n
d
 

m
in

im
u
m

 a
re

a
 o

f 
s
h
e
a
r 

w
a
lls

 o
f 

“s
im

p
le

 
m

a
s
o
n
ry

 b
u
ild

in
g
”.

 
A

c
ce

le
ra

tio
n
 a

t 
si

te
 

a
g
.S

 

≤ 
0.

07
 

k.
g
 

≤ 
0.

10
 

k.
g
 

≤ 
0.

15
 

k
.g

 
≤ 

0.
20

 
k
.g

 
 

T
y
p
e

 o
f 

co
n
s
tr

u
ct

io
n
 

N
u
m

b
e
r 

 
o
f 
s
to

re
y
s
 

(n
)*

* 

M
in

im
u
m

 s
u
m

 o
f 
c
ro

s
s-

s
e
c
ti
o
n
s 

a
re

a
s
 o

f 
h
o
ri
zo

n
ta

l 
s
h
e
a
r 

w
a
lls

 i
n
 e

a
c
h
 d

ir
e
c
ti
o
n
, 

a
s
 p

e
rc

e
n
ta

g
e
 o

f 
th

e
 t

o
ta

l 
fl
o
o
r 

a
re

a
 p

e
r 

st
o
re

y
 (

p
A

,m
in
) 

 

U
n

re
in

fo
rc

e
d

 
m

a
s
o
n

ry
 

1
 

2
 

3
 

4
 

2
.0

 %
 

2
.0

 %
 

3
.0

 %
 

5
.0

 %
 

2
.0

 %
 

2
.5

 %
 

5
.0

 %
 

n
/a

* 

3
.5

 %
 

5
.0

 %
 

n
/a

 
n
/a

 

n
/a

 
n
/a

 
n
/a

 
n
/a

 
  

C
o
n
fi
n
e
d
 

m
a
s
o
n
ry

 
1
 

2
 

3
 

4
 

2
.0

 %
 

2
.0

 %
 

4
.0

 %
 

6
.0

 %
 

2
.5

 %
 

3
.0

 %
 

5
.0

 %
 

n
/a

 

3
.0

 %
 

4
.0

 %
 

n
/a

 
n
/a

 

3
.5

 %
 

n
/a

 
n
/a

 
n
/a

 
 

R
e
in

fo
rc

e
d
 

m
a
s
o
n
ry

 
1
 

2
 

3
 

4
 

2
.0

 %
 

2
.0

 %
 

3
.0

 %
 

4
.0

 %
 

2
.0

 %
 

2
.0

 %
 

4
.0

 %
 

5
.0

 %
 

2
.0

 %
 

3
.0

 %
 

5
.0

 %
 

n
/a

 

3
.5

 %
 

5
.0

 %
 

n
/a

 
n
/a

 
 

* 
  
 n

/a
 m

e
a
n
s
 “

n
o
t 

a
c
c
e
p
ta

b
le

”.
 

**
  
R

o
o
f 
s
p
a
c
e
 a

b
o
v
e
 f

u
ll 

st
o
re

y
s 

is
 n

o
t 
in

c
lu

d
e
d
 i
n
  
  
  

  
  
 t
h
e
 n

u
m

b
e
r 

o
f 

st
o
re

y
s
. 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

 

 
 



 

 
 

 

© STANDARDS MALAYSIA 2017 - All rights reserved                                                                                                            13 

MS EN 1998-1:2015 
(NATIONAL ANNEX:2017) 

T
a

b
le

 N
A

1
. 

 M
a

la
y
s

ia
 v

a
lu

e
s
 f

o
r 

n
a

ti
o

n
a

ll
y
 d

e
te

rm
in

e
d

 p
a

ra
m

e
te

rs
 d

e
s
c

ri
b

e
d

 i
n

 M
S

 E
N

 1
9
9

8
-1

:2
0

1
5

 (
c
o
n

c
lu

d
e
d

) 

C
la

u
s
e
 

N
a
ti

o
n

a
ll
y
 d

e
te

rm
in

e
d

 p
a
ra

m
e
te

r 
E

u
ro

c
o

d
e
 r

e
c
o

m
m

e
n

d
a
ti

o
n
 

M
a
la

y
s
ia

’s
 d

e
c
is

io
n
 

9
.7

.2
(2

)b
) 

M
in

im
u
m

 
a
s
p
e
c
t 

ra
ti
o
 

in
 

p
la

n
 
λ m

in
 

o
f 

“s
im

p
le

 m
a
s
o
n
ry

 b
u
ild

in
g
s
”.

 

 

λ m
in
 =

 0
.2

5
 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

9
.7

.2
(2

)c
) 

M
a
xi

m
u
m

 f
lo

o
r 

a
re

a
 o

f 
re

c
e
s
s
e
s
 i

n
 p

la
n
 

fo
r 

“s
im

p
le

 
m

a
s
o
n
ry

 
b
u
ild

in
g
s
”,

 
e
xp

re
s
s
e
d
 a

s
 a

 p
e
rc

e
n
ta

g
e
 p

m
a

x 
o
f 

th
e
 

to
ta

l 
fl
o
o
r 

p
la

n
 

a
re

a
 

a
b
o
v
e
 

th
e
 

le
v
e
l 

c
o
n
s
id

e
re

d
. 

p
m

a
x 

=
 1

5
 %

 
U

s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

9
.7

.2
(5

) 
M

a
xi

m
u
m

 d
if
fe

re
n
c
e
 i

n
 m

a
s
s 
Δ m

,m
a

x 
a
n
d
 

w
a
ll 

a
re

a
 Δ

A
,m

a
x 
b
e
tw

e
e
n
 a

d
ja

c
e
n
t 
s
to

re
y
s 

o
f 
“s

im
p
le

 m
a
s
o
n
ry

 b
u
ild

in
g
s
”.

 

 

Δ m
,m

a
x 

=
 2

0
 %

 

Δ A
,m

a
x 

=
 2

0
 %

 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

1
0
.3

(2
)P

 
M

a
g
n
if
ic

a
ti
o
n
 

fa
ct

o
r 
γ x

 
o
n
 

s
e
is

m
ic

 
d
is

p
la

c
e
m

e
n
ts

 f
o
r 

is
o
la

ti
o
n
 d

e
v
ic

e
s
. 

 

γ x
 =

 1
.2

 f
o
r 

b
u
ild

in
g
s 

U
s
e
 t

h
e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s
. 

 F
o
r 

n
a
ti
o
n
a
lly

 d
e
te

rm
in

e
d
 p

a
ra

m
e
te

rs
 w

h
ic

h
 d

o
 n

o
t 

h
a
v
e
 M

a
la

y
si

a
’s

 d
e
c
is

io
n
, 
th

e
 r

e
c
o
m

m
e
n
d
e
d
 v

a
lu

e
s 

o
f 

M
S

 E
N

1
9
9
8
-1

:2
0
1
5
 s

h
a
ll 

b
e
 u

se
d
. 

  



MS EN 1998-1:2015 
(NATIONAL ANNEX:2017) 

14 © STANDARDS MALAYSIA 2017 - All rights reserved 

 
 
 
 

N.A.3  Decisions on the status of the informative annexes 
 
N.A.3.1  Elastic displacement response spectrum (MS EN 1998-1:2015, Annex A) 
 
MS EN 1998-1:2015 informative Annex A should not be used. The basis of the Malaysia 
response spectrum is based on elastic displacement.  
 
N.A.3.2  Determination of the target displacement for nonlinear static (pushover) 
analysis (MS EN 1998-1:2015, Annex B) 
 
MS EN 1998-1:2015 informative Annex B may be used as an informative annex. Further 
guidance is given in PD 6698. 

 
 

N.A.4  References to non-contradictory complementary information 
 
The following contains non-contradictory complementary information for use with  
MS EN 1998-1:2015: 
 
PD 6698:2008, Background paper to the UK National Annexes to BS EN 1998-1,  
BS EN 1998-2, BS EN 1998-4, BS EN 1998-5 and BS EN 1998-6. 
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Annex A 
(normative) 

 
 

Ground classification scheme in accordance with site natural period for 
soil deposit exceeding 30 m in depth 

 
 

Table A.1.  Ground classification scheme in accordance to site natural period for soil 
deposit exceeding 30 m in depth 

 
Ground 

type 
Description and range of site natural period, TS (s)* 

A Rock site, or a site with very thin sediments and TS < 0.15 s 
 

B A site not classified as ground type A, C, D or E 
 

C A site with sediments of more than 30 m deep to bedrock and TS = 0.5 s to  
0.7 s 
 

D A site with sediments of more than 30 m deep to bedrock and TS = 0.7 s to  
1.0 s 
 

E A site with sediments of more than 30 m deep to bedrock and TS = > 1.0 s, 
or deposits consisting of at least 10 m thick of clays/silts with a high plasticity 
index (PI > 50) 
 

 
NOTE.  A soil site is characterised by its small-strain site natural period (TS) of the soil layer down to the 
depth of much stiffer sediments or bedrock. For soil sediments of more than 30 m deep to bedrock, TS 
can be estimated using the formula: 
 ௦ܸ  =  

∑௦ܪ ݀௦ܸ,  

 ௦ܶ =  
4 × ௦௦ܸܪ   

 
The values of the site natural period (TS), small-strain shear modulus or shear wave velocity (SWV, VS) 
of soils can be measured by various geotechnical or geophysical testing techniques. Sedimentary layers 
with SPT-N value greater than 100 can be omitted in the computations of site natural period and weighted 
average, SWV. 
 

Generally, two boreholes for a block of low-rise building are sufficient. Spacing of boreholes for multi-
storey buildings should be 15 m to 45 m. More boreholes are necessary for problematic and erratic soil 
formation. The arithmetic mean of the site natural period TS shall be adopted for site classification. 
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Annex B 
(normative) 

 
 

Seismic hazard map of Malaysia 
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Annex C 
(normative) 

 
 

Horizontal elastic response spectrum of ground types A to E   
(5 % damping) for Peninsular Malaysia, Sabah and Sarawak 

 
 

 
 

Figure C.1. Horizontal elastic response spectrum of ground types A to E 
(5 % damping) for Peninsular Malaysia 

 
 

 
 

Figure C.2.  Horizontal elastic response spectrum of ground types A to E 
(5 % damping) for Sabah  
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Figure C.3.  Horizontal elastic response spectrum of ground types A to E 
(5 % damping) for Sarawak 
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Annex D 
(normative) 

 
 

Normalised elastic response spectrum of ground types A to E  
(5 % damping) for soil deposit exceeding 30 m in depth for Malaysia 

 
 

 
 

Figure D.1.  Normalised horizontal elastic response spectrum for 
ground types A to E (5 % damping) for Peninsular Malaysia 
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Figure D.2.  Normalised horizontal elastic response spectrum for 
ground types A to E (5 % damping) for Sabah 
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Figure D.3.  Normalised horizontal elastic response spectrum for 
ground types A to E (5 % damping) for Sarawak 
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Annex E 
(normative) 

 
 

Importance factor (γI) for Malaysia 
 
 

Table E.1.  Importance factor (γI) for Malaysia 
 

Building 
importance class 

Importance factor 1 (γI) Recommended building categories 

I 0.8 Minor construction 
 
 

II 1.0 Ordinary buildings (individual dwellings or shops in low 
rise buildings) 

 
III 1.2 Buildings of large occupancies (condominiums, shopping 

centres, schools and public buildings) 
 

IV 1.5 Lifeline built facilities (hospitals, emergency services, 
power plants and communication facilities) 
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