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The authors have devised the joint of composite steel girder and PC girder using shear connecting
method. In this joint, web shear connector show performance in sufficient out-of-plane restriction. In this
paper, simplified design methods of web shear connector is proposed and verified through loading tests
of the scaled model together with three-dimensional nonlinear finite element analyses using joint
elements for shear connector in consideration of out-of-plane restriction. Further, it is proved that new
shear connector using mortal filled steel tube inserted in perforated steel plate are effectively available as

web shear connector.
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Experimental Study on Punching Shear Reinforcement Methods using Beam Elements.
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An additional concrete casting and adding reinforcing bar embedded into RC base plates are generally
used as methods for improving punching shear capacity for vessel structure. But these methods have
involved some problem such as increasing dead weight or causing damage to existing structure. The
authors have developed methods for shear reinforcement using RC beam. The RC beam reinforcement

method showed high improving shear capacity having the same capacity as the additional concrete

casting method.

Key Words: Punching Shear , Reinforcement using RC Beam , Vessel Structure
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Flexural Cracking Behavior of Concrete Beam Reinforced with Aramid Fiber Strings Placed in the
Cover Concrete
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This paper describes flexural crack widths of RC beams which are reinforced with small diamental
strings of aramid fiber. The strings are placed in the cover concrete. Result of the bending test on RC
beams, the number of cracks of the RC beams did not depend on the amount of placing strings of the
aramid fiber. Localize the crack width of RC beams was controlled by placing strings. The strings to
which the tensile stress are given can expect the reduction of crack width after flexural crack happened.

Key Words: Aramid fiber , PC tendon , Cover concrete, crack width
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Influence of Placement Procedure on Surface Quality of Concrete
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Placement procedures which effect to the surface quality of concrete were examined. For quantitative
evaluation of surface quality, surface coefficient of air permeability and the surface speed of water
absorption were employed. Regarding to placement methods for wall part, the effect of placing,
compacting, and permeability formwork sheet were observed. As a result, surface coefficient of air
permeability and surface speed of water absorption were substantially reduced by percolation mold sheet.
Regarding to placement methods for deck slab part, the effect of leveling and vacuum dewatering were
observed. As a result, vacuum processing method reduces surface coefficient of air permeability and
surface speed of water absorption and improve surface quality of concrete.

Key Words: surface quality, Surface coefficient of air permeability, surface speed of water absorption,
curing, permeability formwork sheet, vacuum dewatering method
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Strength and Heating Characteristics of Concrete Using Various Curing Promoting Material
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In this study, mainly as a basic study of the applicability of various curing promoting material to the
concrete for PC superstructures was examined about strength development, as well as heat generation
characteristics in the initial material age. As aresult, condensation promoting effect has been observed
in the early-strength agents and various admixtures. Condensation rate was quickened and strength in the
age of initial has increased. However, strength in the age of long-term showed no effect, it was observed

that estimated value of the adiabatic temperature rise in a simple adiabatic temperature rise test increase

slightly for the composition without additive.

Key Words: compressive strength, initial strength,
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The Numerical Evaluation of Shock Wave Propagation Caused by Electric Discharge

iy 2 HIROSHI YAMACHI

A Mi—ES JUN-ICHIRO NAKAMORI

ARESCE, 2013 FEDORFEEBRIFCRHE SN, MEBMC L2127 U — FOBBIEREZ 3 K
THEY I 2 b—va v, TOFHMBBERRERIELTZbDOTHD, Y Ialb—a BT, EME
Frck WA= 7 ) — MIHR SR 20 Wb, FMLES LR, Bk ek Xishs 2
EBRWLNERSTZ, LENST, FEBRWEREY I 2 L—3 a3 > O ICBI3E S - W EVMEE AT Tk 13K
B TIECHEH L COEDTH Y, ERME - S ORISR L2 ZR T2 FHRFRE R D,

F—T— F BB, ShROHIERER, B, BEEY, BIRESE

In this paper, 3-dimensional simulations of dynamic fracture process of cylindrical concrete columns
caused by electric discharge impulses (EDI), which has been observed in the verification experiment car-
ried out in 2013, is conducted. The simulations show cracks generated in the columns by means of EDI
are controlled by direct and reflected waves. Thus, wave-based analysis developed for blasting using ex-
plosivesis valid also for EDI crushing, making it an ideal methodology to achieve controlled smooth dy-
namic fragmentation of construction materials and structures.

Key Words: Electric discharge impulse, Controlled dynamic demolition, Wave dynamics, Fracture me-

chanics, Finite difference method
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Development of Construction Information Database for Rehabilitation Work on Tunnels
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Recently the ratio of structural maintenance fee occupied in the total socia infrastructure costs has been
increasing. In the future, as increasing number of deteriorated infrastructures constructed in the high
economic growth in Japan, there are increased needs for maintenance and rehabilitation for the
infrastructure. Moreover structural safety of road network, which would have roles of peopl€e's evacuation
route and material delivery route in the coming disasters, should also be maintained in along time span.
Considering the above, the authors have devel oped data base management system for tunnel rehabilitation
works, making it contribute to life cycle management of socia infrastructures by accumulating and
feeding back management data of tunnel rehabilitation work.

Key Words: Socia Infrastructure, Life Cycle Management, Rehabilitation Work, Maintenance, Database
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Study on Aseismic Reinforcing Design of Embankment Using Impact Tests
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The authors has proposed an impact test on model embankment as the way of simulating slope failure
during earthquake. In this paper, the characteristics of the test method were shown. From the difference
of collapse form of slope and the amount of displacement due to reinforcing measures, the effect of
aseismic reinforcing design were examined. As a result, it was found that it is possible to simulate slip

destructions of embankments slope during earthquakes and evaluate the effect of aseismic reinforcing

design for embankment by the test method.

Key Words: Aseismic Reinforcing, Embankment, Earthquake, Impact Test
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Centrifugal Model Test and Fluid Analysis on Optimized
Configuration of Cement-treated Soil Columns against Liquefied Ground Flow

G EA
FA 2 GOJ TOMURA
iﬁ%%% M FAEA  WAKAKI TSUDA
TR mmE Bt

HRACIZ L DML TE 2B IE T D IRAR 2 FEFHE R Z AL SRV L Th D, L, *REHED
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ZLaRLT,
F—T—F D HERAE, GRS, RERAQHETIE, A OBER, AT

Characteristics of soil have to be changed in order to prevent lateral flow of liquefied soil completely.
However, such a construction method is expensive and impracticable when the targeted area extends
widely. The improvement method should be more practical. The authors are investigating the most
effective arrangement of piles to optimize cost-effectiveness. It is proposed to shift the positions of the
piles to prevent lateral flow in various directions. In the present study, centrifuge model tests and
analyses were conducted to clarify the reduction effect of piles and their arrangement against the lateral
flow. The results of the model tests and numerical analyses showed that the improved piles dramatically
reduced the lateral displacement and that the average total flow velocity was small in the case of irregular
arrangement.
Key Words: Liquefaction, Lateral Flow, Deep Mixing Method, Centrifugal Model Test, Fluid Analysis
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Development of Mobile Imaging System for Tunnel Maintenance

il A MASANDO SHIOZAKI
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Maintenance of aging tunnels has become a problem. High elevation work vehicles have been
generally used to examine the deterioration of tunnels by stopping the traffic temporarily. In the recent
development of digital imaging devices, "mobile mapping systems” have been applied to practical use,
which can photograph and measure tunnels by high speed moving special vehicles. But in some cases, the
cost using such special vehicle becomes high, so it is difficult to use repeatedly in the local government’s
works. The authors have developed a low cost mobile imaging system which is aiming at applicable to all
of the road administrator’s works widely.

Key Words: Tunnel, Maintenance, Mobile Imaging System, Digital Video Camera, Crack
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Development of 3D Crane Boom Position Monitoring System

=LF f#  HIROSHI MIKAMI
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Construction works using cranes which are located near roads, railways, power transmission lines and
constructed objects are required to monitor the distance between the crane boom and such objects as a
safety measure. A real-time monitoring and warning system using a GNSS receiver which is set upon the
top of a crane boom have been developed. Limitation zones are defined as 3 dimensional areas, and the
system always monitors the approaching degree of the crane boom top to such zones. Through the recent
on site works, it is confirmed that the system increases the visualization of safety degree effectively.
Key Words: GNSS, Power-transmission Line, Neighboring Construction, Warning System, 3Dimension
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Evaluation of Positioning Performance for Low-cost Single Frequency GNSS Receiver
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The low-cost single frequency GNSS receiver will be able to be stable measurement by using multiple
combination of positioning satellites, such as GPS and GLONASS. The purpose of this study is to verify
the availability of the low-cost single frequency GNSS receiver positioning to real time kinematic

positioning system. Experimental result showed that a low-cost single frequency GNSS receiver had high

accuracy. However, it is not stable measurement, when the number of satellitesincreases.

Key Words: GNSS, RTK Positioning, Single Frequency Receiver, Software Receiver
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Basic Study on Modal Adaptive Pushover Analysis
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Modal adaptive pushover analysisis the incremental analysis which changes the distribution of external
forces in the incremental process. In order to understand the property of this analysis, parametric studies
about RC buildings were carried out. Simple models and space frame model s of RC buildings were studied.
Theresult of this studies showed that the deformationsin modal adaptive pushover analysis were lager than
that onesin proportional loading at weak stories and that horizontal load-carrying capacity in each analysis
was different in space frame models.
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Tensile Measures System for Laminated Rubber Using Fixing Bolts Carrying Only Lateral Force
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Although laminated rubber isolator has a large compressive strength, its tensile strength very small.

The authors developed uplift mechanism for tensile force which does not generate an excessive tensile

force to the laminated rubber when pullout force occur. In this system, the uplift mechanism is provided

bolts without tensile resistance bolts. The FEM analysis, real size bolt tests, and experiments using a full

scale laminated rubber were conducted to confirm its effectiveness.

Key Words: Seismically Isolated Structure, Laminated Rubber, Tensile Measures Device,

Uplift Mechanism, Full Scale Experiment
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Development of Repair Method for Aluminum Balcony Handrail
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The authors examined various repairing methods for aluminum balcony handrail by experimental study.
At the experiment, some defects that crack or lack of concrete were simulated and epoxy infusion,
aramid- fiber-sheet coating, mortar patching and prevention paint for exfoliation were studied. As a result,
it is confirmed that every repairing methods examined here were effective for deterioration.
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Reduction of Tunnel Blasting Noise by Slit Type Acoustic Absorption Mechanism

aAR 3K TAKESHI IWAMOTO

i 727 HIROSHI  YAMACHI

WS 2 YASUSHI SHIMADA
Hetfi{emiis 4k #i—ES  JUN-ICHIRO NAKAMORI
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F—T—F: brRREIEE, RV v MRS, B2
Model experiments simulating slit type acoustic absorption mechanism as a technique to reduce blasting

charge sound in the tunnel digging were conducted. As atest result, the model showed a reduction effect

of 10dB degree by installing the acoustic absorption system of around 20m length in terms of real scale.

Key Words: Tunnel blasting noise, Slit type acoustic absorption mechanism, Model experiment
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Evaluation on Instantaneous Wind Speed Measured with General Multi-Channel Anemometer by
Correcting Frequency Response Characteristic

fEH &7 MICHIKO SAKUTA
PE NI TAKESHI IWAMOTO
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The purpose of this study is to evaluate instantaneous wind speed with general multi-channel
anemometer (GMA). Correcting frequency response characteristic of wind speed measured with GMA,
instantaneous wind speed was evaluated. By measuring wind speed with GMA and hot-wire anemometer
(HWA), effective fluctuating wind speed in a frequency band over 10Hz was obtained from wind speed
measured with GMA. As amplitude and phase lag were corrected, the time history of wind speed
measured with GMA is compatible with that measured with HWA. In the case that time scale on wind
tunnel experiment is approximately 1/100, this method is applicable to evaluate instantaneous wind speed
for wind environmental assessment.

Key Words: Multi-Channel Anemometer, Instantaneous Wind Speed, Wind Environmental Assessment,

Correction Frequency Response Characteristic
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