
 
Examination of several postulates used in the Newmark method 

accounting for strength degradation by cyclic undrained loading  

A.Duttine (Integrated Geotechnology Institute, IGI); F. Tatsuoka 

(Tokyo University of Science); S. Yazaki (IGS); and Y.Mohri 

(National Institute for Rural Engineering) 

 

 

 
     1  

t

, 
f

p

t

D*

*
* f

( f)0

S

f= r

D f

( D)

SD f

( SD)

0

i

, t

, 
w

0

 
   2 NewmarkD  

Newmark

(Ci)

 
3   

    

Qi+1

Qi

khWi

Wi

Pi

smi

i

i

i

i

i

i

i+1

Li

 
4 FEM Fellenius  

-40 -20 0 20 40 60
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

i
 [deg]

'

0

'

0 Fellenius

' '

0 0FEM Fellenius

 

 

                                  DUTTINE, Antoine 

    

    

   
 

1    

Newmark 1 r

Newmark Newmark
2) Newmark

D

D  

2. Newmark D   

2  

Step 1  2

 

Step 2 FEM : 2 FEM

 

Step3 : 

f (1) (Fellenius

kh C0

C0 (ky0)0     

f s mi ic ' tan F s /L      (1)
 

Fs smi

Li ( 3) '

k

( 0)

k Fellenius

Qi( 3)

FEM

(Step2)

Fellenius

4

Fellenius  

0

1

c

f cu

u

 

Step 4 : C0

w Step2 FEM

w f cu, 

u w

第 49回地盤工学研究発表会
（北九州）　　　2014 年 7月

 1397

699 E - 08



 

 
     5 Newmark  

C

r

M g

=kh M g

G

RG

= RG

: 

RG

, f

 
      6  NewmarkD  
 

   
           7 Step7  
 

 
   8   
 

0 5 10 15 20 25 30 35 40
-300

-200

-100

0

100

200

300

400

k
hy

R
e
s
p
o
n
s
e
 a

c
c
e
le

ra
ti
o
n

[
g
a
l]

Elapsed time [s]

max=298.0 gal

(t=15.68s)

k
hy0

=500

0 200 400 600 800 1000 1200

0

60

120

180

240

300

360

420

CPU:
Intel i7-3770@3.4GHz
RAM 4GB

0 200 400 600 800 1000

-10

-5

0

5

10

15

20

25

30

 

hy

(2SR= / 0) Nn DA

(1/Nn) Nn SR DA

DA SR

log(N) SR DA

n D=

(1/Nn) 1.0 n DA

DA

DA

(cu, u) DA 4)

DA DA

f  

Step 5 Step2 FEM

C0

 

Step 6 5 C0

Md 2 Mr (3 )

4

R

 

d G r f i

2

G d r

M M g r M R x  (1)    M {R ( L )} (2)

M (R ) M M   (3)

 

M , g x Step5

Li f

(Step4)

x Newmark

x

6

Md=Mr  

Step 7 Step4~6

 

 Step 7

7

DA

[ 1] Step4

500 5 10 DA

8 [

2] 

8  

3.  

Newmark D

DA

に

Newmark D 4)  
 

: 1)Duttine,A.  (2013): 

48 , ,1589-1590. 2)

 (2003): 

38 1729-1730. 3) (2014): 

. 4) Duttine,A.

(2014): Newmark .  

 1398


