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Shaking Table Tests and Seismic Response Analysis of
Large Models for Composite Breakwater on Sand Layers

Tatsuo UWABE*
Masahira MORIY A**

Synopsis

Shaking table tests with large models of a composite breakwater on sand
layers are described, The tests were designed to study the dynamic water-
structure-soil interaction and to discuss the dynamic stability of the breakwater
when the liquefaction occurs in the sand layers during earthquakes, The large
models of composite breakwater composed of caissons and a rubble mound were
placed on the saturated sand layer in the shaking table box (8m length, 4m width
and 2Zm height). The shaking table was then excited into damped natural vibration
with the maximum acceleration range of 60 to 600Gals. The sudden increase of
settlements and residual lateral displacements were measured on the model at the
certain acceleration level. At this acceleration level, the excess pore water
pressure exceeded 50% of the effective confining stress in sand layers.

The time histories of the horizontal acceleration computed by the seismic
response analysis by FEM in which the nonlinear material behavior is modeled by
the equivalent linear procedure agreed with the observed time histories. The
safety factor caleulated by the circular arc analysis in consideration of the seismic
force and the excess pore pressure was less than 1.0 when the residual displace-

ments of the models rapidly increased by an excitation of certain acceleration
level.

* Chief of Earthquake Disaster Prevention Laboratory, Structures Division
** Member of Earthquake Disaster Prevention Laboratory, Structures Division
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CASE 1-1 WP- 8 WATER PRES. G/CMxk2

CASE 1-2 WP- 8 WATER PRES, G/CMkx2

CASE 1-3 WP- B WATER PRES., C/CMk%k2

_— CASE 1-4 WP- 8 WATER PRES. C/CM#%x%2
0,

~7.0

1o CASE 1-§ WP- 8 WATER PRES. GC/CM:kx%2

0.5 1.0 1.5 .0 2.5 a0
TINE-SECONDS
Bl— b2 (a) ZABRIRKERE (r— 21, f7@ss)
0.5 CASE 1-1 WP- 8 WATER PRES. G/CHok2

2. 0 CASE 1-2 WP- 8§ WATER PRES. G/CHsck2
0. :mnwmv&awmmk DS S b g A S
-2, 0
70 CASE 1-1 WP- § WATER PRES, G/Ciskk2
0.
-7.0
75 CASE 1-4 WP- 39 WATER PRES. G/CHxXx?2
0. }-_%M
Soeid

~1.0
20 CASE 1-§ WP- 3 WATER PRES. G/CiH¥ck2

i \/
—2010. T T 1 3 D.Is 1 T T L) Ello T ] T T T T T T ] 2.[0 T T T T 2‘i5 T T ¥ T a"o

I, &
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-3¢,
40,

CASE [-1 WP-11 WATER PRES, C/CMxk2

CASE 1-2 WP-11} WATER PRES., OC/CMickz

CASE 1-3 WP-t1 WATER PRES. C/0Mxk2

_ CASE 1-4 VWP-11 WATER PRES, G/BHAk2
'Mh " A pranh
CASE 1-5 WP-:it WATER PRES., G/CMXxx%2
LN B B U S S B S R MMM S D S U BN S e e EESE SHME St B B M e e e
0.5 1.0 .0 2,8 3

TIHE~§£EONDS
BE— 52 (¢} JHLBRAERAERE (F—21, ¥—v¥HT)

5.0 CASE 2-1 WP~ B WATER PRES., G/CH¥xk2
o, :Y». 'quAMH LYYy e 4 " St LAy Y, N SEEPPSP I .
-3.0-
- CASE 2-2 WP- 8 WATER PRES. G/CMXkk2
0. a‘JvXFVNfV\AhF'**wwMuwuﬂ— T s it B, P doieeemcnrcsboriciods A
-3. 4~
20 CASE 2-3 WP~ 8 WATER PRES. G/CMx%%x2
0 ] St o : }’f\ e o
: A SR VA
_2q0, -
20 CASE 2 4 WP- B WATER PRES. G/CHxx2
o A A AV - S
‘_ S T \/
=20, -
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30.7 A
0 i I N AN N P
" \\JNJ\J hﬁ/ Y
-30. T T T (AN S R S B B B DU S B R BRSNS R S B R B R R B S
0, 0.5 1.0 1,8 2.0 2,5 3.

TIME-SECONDS
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CASE 2-]1 Wp- 38 WATER PRES. C/CMxk%2

] Fb\ﬁﬁﬁ‘hf+¢

U. _VAU y Py r—ry i pera—
-4, 04

5.0 CASE 2-2 WP~ 3 WATER PRES. G-/CMx%2

o w[/\.\’\"/\\ﬂ\—\‘\‘
-6, 0

20 CASE 2-3 WP- 9 WATER PRES. G/CH¥k2

0, J‘V}'\fJ\’\/\‘_"_/'\
~20, -

20 CASE 2-4 WP- 9 WATER PRES. G/CH¥X2

0. NV/W
~20. -
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e . ~ R
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