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1. Experimental EPS-base shock Absorbing Material for the Rock-shed
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Composition of the EPS-based shock absorbing material

+ Size: 2.05m x 2.05m x 0.10m
+ Spec: FB-9 x 100 ,RB-16 (SS400)

=X w'k Steel grid

2050 BTt

2050 -~ " 7
> L EPS-block
Steel grid - Size: 2.0m x 2.0m x 0.5m
+ Spec: 16 kg/m®
520 ™
520 M

Cage wire netting

EPS-based + Size: 4.00-75x 75

shock absorbing material

Framed EPS

4 EPS SH R ERLETE

+ Spec: 300 g/m? aluminum-zinc coating



The impact load tests are carried out
by dropping a block vertically onto a
test specimen, which generate 490.0kJ
(2.5t-20m), 627.2kJ (3.2t-20m), and
1029kJ (4.2t-25m) falling energies.

Specimen composition:
* 0.5m thick sand cushion

* 6 pieces of bolt-connected
steel grids

« Framed EPSs assembled
in a 3x3 way and piled up =0
crisscross with two layers 6150

(2.5,3.2,4.2t)

Falling position

Test
—_— \speCImen

1

5 EPS AEIBEE S AR

Image of impact load test of case No. DE-1:

0.000s 0.104s 0.728s 1.719s

5

The moment of mpéct Max penetration Max rebound Test ended
3500 P e ®3483 kN
) e P 9 AN
1. The limit capacity of =, S

1044 5 kN

energy absorption amount
in the EPS-based shock £
absorbing material was 300 > DN
around 490.0~627.2 kJ. T B e s e

Y T
120 140 160 150 200

pact load (KN)

Fime (ms)

2. The impact loads on the EPS-based shock absorbing material
were 985.2, 1052.9, and 1644.5 kN, which indicated 50% less than on
a 0.9m sand cushion calculated by the following empirical formula:
Pmax=2.108 * (m * g)% *A% * H% -q.
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2. Earthquake and spatial tsunami modelling for the south Java coastal

area-Indonesia
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Surface elevation [m]

Above 50
45- 50
40.45%
35- 40
30- 38
25- 30
20-28
15-20
10-18
05-10
00-08%
$5-00
-10-0%
485-410
20415

Below -20

| Undehined Value

"s e "2 " s s

PUTIIAAT 00 Tins stes 36 of WA

10 DEEEE S A LSS o AnE (8 E Agus Hartoko et al. 2015)

48,10
20.48

Below 20

PO ey B



115N i = 50 Aa el (i Agus Hartoko et al. 2015)

(pop/Ha)

B 1067 - 2410

Bl 2411. - 3281 &
[ 3282 - 4164
141642 - 4951
B 4952 - 6416
Bl G413 - 8437

I?‘,

12 EFaE A OZE R (EE Agus Hartoko et al. 2015)



3. Simulation of damping ratio and elastic modulus changes during the

earthquake occurrence in a sandy slope by numerical modeling
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ACC9 - Model 4

N e ACC 9 - Shaking Table Data

0.6

@ .
5 0
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<-0.2

-0.4
-0.6
-0.8

17 ACCO fZRFE bElR (E 4R R E S - B4 Ryl5dst) (1 Jafarzadeh, et al. 2015)

ACC4 - Model 4

.................. ACC 4 - Shaking Table Data
D‘1‘ -‘."Ei':i'f-'-l

1
]
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' " 1
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= E s 303

HEETEEETED
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4. Stability of Undrained Twin Circular Tunnels
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STABILITY CHART (FoS =1)
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DEPTH RATIO (C/D) = 1
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5. Effect of Soil Liquefaction on The natural Frequency and Damping of

Pile Supported Structure
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f/fl ntial

Damping [%]

alg]

-

Model ID Outer EI Pile-cap

diameter [Nm?] weight
[mm] [ke]
Single pile 1 254 294 L9
Single pile 2 41.275 1305 8.44
Group pile 1 254 294 13.08
Group pile 2 41.275 1305 22.72

24 WitH HitE ke s G 2 28

Variation in natural frequency
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1.4 ;' I l I l l Bef[ore qul;efactioln
12 :: 5_ . | . | Soil response (-0.6m) |
£ = = = = Table
LIl Ak O TN O O After liquefaction
s Soil response (-0.6m)

= = = = |able

Response acceleration [g]

005 071 015 02 025 03 035 040 045 05
Period [s]
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29 Conical spring




30 Rubber bearing 1 4 Sz fH 5 7 HHY U-shape steel damper

31 % U-shape steel damper



32 Rubber bearing 1 2 7= U-shape steel damper
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1. Experimental EPS-base shock Absorbing Material for the Rock-shed
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