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Development of NI11S-Mark Il Centrifuge
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Abstract;

In 1988, Centrifuge called Mark-I was established into the National Institute of Industrial Safety with an
effective radius of 2.3 m. Since then, NIIS has conducted many centrifuge tests to investigate the failure
mechanism which are mainly related to the labor accidents. The results of fundamental and practical research
projects have been applied and reflected to some safety guidelines given out by several construction safety
groups.

In 2003, NIIS started to reconstruct its Mark-I centrifuge and it was completed in 2004. A new centrifuge
"Mark-II" was named for this reconstructed centrifuge. This medium sized centrifuge is believed to be one of the
most effective and multi-functional type of centrifuge in the world.

This paper presents the detailed outline on the structural and mechanical design of NIIS Mark-II centrifuge
along with its performances. As in other centrifuge, it also has a main shaft, a drive unit, two arms, two swinging
platforms, a signal and power supply interface and a control box. But unlike in other centrifuge, its arms (forms)
are asymmetric, which is its special feature. One side of the arm is provided with a bridge plate where the
swinging platform which could be fixed to its inner end plate when required by using a pair of hydraulic
suspension jacks when the platform is lifted up. This type of system is called "Touch-down system". This
facilitates the simulation of strong earthquake motions and mounting of shaking table on to the platform. Other
side of the arm is not provided with the bridge plate and hence no end plate. In order to balance this portion
(weight of the end plate) in this side of the arm while the swinging platform is moved up, two counter-weights
are overhung on the two sides of this arm. This platform is used for non-shaking or static tests. In this type of
middle size centrifuge, where bridge plate is not provided in one of its arm, longer radius and larger platform
could be obtained. In addition, it makes the working on the platform easier and more efficient.

*[ 000000 D0O0O0O Construction Safety Research Group

g s70



0000000000 00NIS-RR-20050 20060

1. 00Oono

goboooboboobooobOoiess doest
goooboobboooooooooooobobboo
gobooboobooooboobooobooooboo
goooooooboooooooboobbOooooon
goobooboboboooobobboboooobo
gobobbooooobbooooobobooboogoo
gobooboobboooooooobooooooDoo
gooooooboobbbboooooooooo
gbooooobgbobooobobobobooboon
gooooooooboboboooooobooooobo
gobobbooooobbboooobboboooo
ooon

goobooooooboboboobobbOobnioo
gbooobobooobooooboboobooooobo
gobobooooooooboboooobbboon
gooboobboooooboobboobobboogoo
goooobooobbooobboboobooon
goooooooobobbbobobobooobon
gobobooobboooobbooooooonoooon
gooooobbboooobboooobooog»o
oopDoooooooooooboOoOMark-1ooood
goobbooobobooooboboobbono
gooobooooobooboooobboboobobooon
gobooooobooboobobooobooobobon
gobooobOoobbooboboobobboobooon
grocUO0O0ODO0O0OoOobDOoOobOobOoOobooDDo
gbooooboooobooobooobboboboobooo
O00o0o0ooDOoobobOooisooooDondmark-1
000000 O0o0DbO0b0O0O0O0OdOOdmark-200 0
000000000 Mark-20 Mark-10 0000 O OO0
oooooobOoboobobgobooboobooon
Mark-1O O OO OO O D OO0O0DOOR004] OO 160

Photo 1 NIIS Mark | Centrifuge (since 1988).
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Table 1 Research performance using NIIS Mark-1 Centrifuge.
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Photo 2 In-flight excavator. Fig. 1 Layout of In-flight excavator.
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(1) Photograph of Ih—flight sand sprinkler. (2) Constructed embankment using In-flight
oooooooooon sand sprinkler.
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Photo 3 In-flight sand sprinkler.
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Fig. 2 Layout of NIIS Mark-I Centrifuge.
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Photo 4 Entrance and exit door.
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Photo 6 Debris flow simulator carried on platform.
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(1) With back-plate type.
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(2) Without back-plate type.
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Photo 8 Class of beam type geotechnical centrifuge apparatus.
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Photo 9 Relation between back plate and workers.
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Draft figure of newly un-symmetry form centrifuge.
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Photo 11 Situation of strain measurement Ljsing strain gages.
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Table 2 Typical stresses at weak points.
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Photo 12 Dismantle NIIS Mark-i Céntrifuge.
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Photo 14  Entrance and exit door in Mark-2 Centrifuge.
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ooooooooooogo

goooooobooooobobobobobbbogoo
oooOoogrokNODO D OOD0ODOOO490kNT OO
goooooobooooboobbobbooboobo
ooooOOooOOo00ooobo0oooonoMmark-10
goodooooooboobbooooooooooo
gobbooooooobobooooboomoo
gooooooooooboooooooooooo
goo
ooobobooooobbds320@monoogo
O0000Fig. 130 0020000000000O00O0O
gooboboooooooooooooboboogo
gooobooboooobobobooobooboboooo
O Fig. 3 0000000O0D0OOOODODO
gooobooooobbooobboobboboboboge
gooobDOLANODODOCCDOOooooooog
gboooboobobobooboobobobooobo
gobooooboobooooobobooooo

0 660



000000000 0ONIS-Mark 1 Centrifuged O O O

NIIS Mark-2 Centrifuge.

Photo 16
00000000 DdNIS Mark-2 Centrifuged
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Fig. 10 Layout of the NIIS Mark-2 Centrifuge.
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Table 4 The major specifications of the centrifuge machine.
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(1) Static platform.
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Photo 18

Touch-down system.
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(2) Dynamic platform.
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Fig. 14 Control and data acquisition flow.
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Photo 19  Wireless LAN adapter and wireless
antenna for CCD cameras.
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Photo 20  Slip ring and Rotary joints.
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Fig. 15 The safety components of the NIIS Mark-2 Centrifuge.
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