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Scaling factors for centrifuge modeling test (model/prototype)
Physical properties  Scaling factor

Length /N wp NZT3C4 FEE e S
Area 1/ N? TR
Volume 1/ N® -
Velocity 1
Acceleration N
Mass 1/ N*
Force 1/ N2
Y
‘ Stress \q HArE
in
Mass density 1 m) A0 e bR BT AR e A Ao iE T2
Energy density
Time (dynamic) 1/N2 — F Rk
Time (diffusion) 1/ N I
Frequency N RS
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Centrifuge chamber

\. Platform
(during test)  Qptical fiber

rotary joint

Nominal radius 3m

Max. Payload (Static Test) 1000kg

Capacity 100 g-ton

Shakin
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Shaking direction One direction

Nominal shaking force +53.4 kN -

Max. shaking velocity tim/s | =

Max. table displacement 6.4 mm -IE

Max. payload dimensions 1mx0.5mx0.5m (LxWxH) 2 =
Max. payload weight 400 kg '

Nominal shaking frequency range 0-250 Hz

Max. centrifuge acceleration 804¢

Ry

=l 2 PCs on board ==

~« Data logger (128 channels)

f% ’%1’:5@56% 1-D shaking table i - =
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Depth (m)

r , depth=4.8m

Depth (m)

Fp depth=4.8m

Elapsed time (sec)

Length (m)

E
3

Acceleration (g), depth

Elapsed time (sec)
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Model M1

Width

0.01H

Depth

Distance
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. Model | M1 0 M2 M3 | M4

Failure g level (g) 15 35 40 55
Prototype height (m) 3.75 8.75 10 13.75
D (m) 1.6 2.94 3.44 2.99

D/H 0.43 0.33 0.34 0.21

a (Degrees) 51 54 54 59

c (kN/m2) 5.82 13.2 13.2 13.2
Y (KN/m3) 14.61 17.19 17.19 17.19
c/yH 0.1 0.08 0.07 0.05
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m=c +o'ane’
Unit weight of soil = y

|«— rsina, —>|

'r/=c' + o' tan ¢’
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"
m Pre-shaking : 90 Hz ~ 0.0111sec (1 cycle) ~ 0.02 g
m Mainevent : 30 Hz ~ 0.5 sec (15 cycle) ~ 0.3

-0.08

10 12 14

o Helght 75 m . 2 | ' Tin:c(SCC)
e Tensioncrack : % 0.009H ~ ;% 0.030H ~ g3t 78 0.352 H
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Rainfall Model  Prototype

. Intensit /h
Intensity 1 1 ntensity (mm/h) 197 88
Duration (h) 3.3 7.4
Duration 1 N Total rainfall (mm) 651 651
Total rainfall 1 N Effective distance, D (m) 0.50 H
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m 25 2 (Concrete, C)-2 #a(Rice Husk Ash, RHA)# A #54 F1 i#

Chemical Composition (%) Cement SF RHA
SiO 22.52 94 829

Al203 5.80 0.21 0.29

Fea0y 3.52 0.09 1.83

501 254 - 1.34

GO 62.08 0.12 229

MgO 1.55 0.33 093

Naz0O 0.05 - 0.06

K20 0.56 0.38 6.82

LO.L 0.94 1.2 15

5 4o 5 B ot A 1
KGR B (10%)
BAFE RS A
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