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Experimental Technologies and Facilities to Clarify Structural Mechanisms
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Abstract

Under the carbon neutrality policy, more challenging structural development is required. Nippon
Steel Corporation has developed experimental technologies for new structures ranging from large-
scale facilities to specialized equipment. We will introduce them with the aim of contributing to the

development of the construction market.
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(a)Tension (b) Compression (c)Flexure (d)Shear
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() Shaking (seismic force)
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(g) Impact (falling weight)
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(h) Soil pressure

Types of structural experiments

Geo Lab.

(a) Research & Engineering Center (Futtsu)

X2

(b) Hasaki Research & Development Center
R1 to R4 indicate reaction floors and walls. Other symbols indicate the location of the test equipment.
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Layout of testing facilities
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Experimental technigues and equipment
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Tensile test of welds between beam ends and column
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Tensile test of a high-strength bolted friction joint
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(a) Long column compression test

(b) Stub column test

5 ERBREMMOENEEEEER
Compression test of light weight gauge members
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Cyclic flexural test of small diameter pipe
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Flexural test of single sheet pile

(a) Steel pipe pile
(¢p1.6m, L=16m)

(b) Hat-type steel sheet pile
(3 sheets connected)
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Flexural test on long reaction floor
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ili Test specimen

(b) Equipment configuration
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Long stroke cyclic flexural experiment

] Water pressure bag

= Test specimen
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Tunnel segment flexure test using a water pressure bag
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(b) Loading conditions

(a) Testing equipment
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Wall panel shear test
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(a) Testing equipment
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Combined loading test of steel pile (installed upside down)

(b) Loading conditions
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(b) Example of experimental
results

13 HHRESHO+FEEHEER
Cross-frame loading test of column-beam joint structure

(a) Testing equipment

(a) Evaluation targets

(b) Loading condition (c) Test specimen construction
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Cross-frame test

~ Test specimen
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15 FFEHEER
T-frame test
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Flexural test of building floor substructures
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(a) Testing equipment (b) Example of input seismic

wave
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Seismic shaking tests of a reservoir levee

(a) Testing equipment

(D Vertical force caused by the building's own weight and inclination, @ Horizontal force and rotatlonal moment caused by building mass inertia,
(® Shear force caused by ground deformation

Falling-weight (1.6 tons)
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Falling weight test of rockfall protection wire mesh
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(b) Loading condition

c) Replication of earthquake loading
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Pile in soil behavior simulator
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(a) Overflow experiment

" Dual soil tanks

Water
’ circulation
system

(b) Loss of levee due to ﬂoodmg
(Observed from the side of the levee)

(c) Dual soil tanks and water
circulation system
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Water disaster simulator

(i) KE

AHITCEFR H AR (2019 4F 19 FH ) TlET-#Il,
PR 72 & DR B AL R 7 B Fh Tz TTBER
DRBEHGEZHO 2L, BRI LR 572
HOFHFHRMELT, KKEII2L—% (H20) ZH%



X Z X LRBRO 7= 3 DIEER BN & SRR

7

Scaled
model pile

Soil movemen
-

(a) Testing equipment
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Pile installation simulator

(b) Visualization tests
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Full-scale test yard at RE Center (Futtsu)
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(a) Overall view of the equipment  (b) Schematic drawing of

loading test

23 BTN RDMAERHE
Performance evaluation of seismic isolation devices

24 EBEEMOZVEME - BT RER (200kN) *4
Straight-line compression/flexural test equipment
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(a) Microphones (b) Example of result (500 Hz)

25 FEEO[RIbEA
Acoustic visualization technology

(a) Laser head (b) Example of result (63 Hz)

26 IRENAIIRALFELT
Vibration visualization technology
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