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Development of Seismic Device with Amplification Mechanism using Slide Screw
SHIGEKI NAKAMINAMI  MASAHARU TANIGAKI TORU SUZUKI TAKESHI FURUHASHI

Key Words . Slide Screw ,Amplification Mechanism, Seismic Device
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Vibration Propagation of A Seismic Isolation Building near to Railway Tracks

KUNIAKI YAMAGISHI

TAKESHI IWAMOTO  MASAHARU TANIGAKI
HIROYUKI HARADA YASUSHI SHIMADA

Key Words : Seismic Isolation Building, Vibration Propagation
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A Study on the influence of moisture content on strength development
in concrete members
HIROSHI KAWAKAMI  YOSHIKATSU NISHIMOTO KOICHI HASUO TAKU MATSUDA
Key Words : High-Strength Concrete, Compressive Strength, Apparent Binding Water




E51E

BDHEIKIIT

Reports of Technical Research Institute of SUMITOMO MITSUI CONSTRUCTION CO.LTD.

ERBICET DR

BB T ZM BA &BEX =8)
F-U—F BRI TE, ERFGHKE ZELhE

CEREE I
T, ESEBTRENDBREICTT SERY
BEoTETNSD, ZOPT, HKEDLSICILE
BINSBBICT L CEEENRET BBENBD.
CNETUEDESIHRERDENBTENBU,
PAEORSUEERNTS LTI /S TV

EBEIN S DER GRS DTE NS DRFTDIUE T
Hd. TOLEDICIIESEBTRESNDIERNIZRFE
HRTOHKSEDRESUNILERDREIEET
DMENDH DD, BEHEDIAFBHII DR

AR TS, HKBDESXRRFTDICHDER

D RENGEBIDERCHE L, HKIITEDK FT—HZBICEZBHNELLCEREEITOR,

FiRozE

KERIE, HEKEERSY D —[CRNT, BEKIITED D g

KRS TEBEO/ A TV 0T FOLREEE, B e
DESEBISENRHEBRSE T, ]
BIFERSICETZERE LT, KEBNOE . o

HRUILER, BEKRE, REBEND'SDEERED 3 D
DERICEBL, ZNZNRUG2Z2ZLSEEHEED
HEKBSICRIT DR S T DIRENZAIE UIZ,

FE, BZRCHBICEETDIRERE LTI, BEKiR
8, U CERE, I CEOERSVELRD 3 DDE
RICEBL, ZNZNREZRIESBRBESD/NA

BB

FBRRER
)

| mmmmEL M S

TV v T A - SAOBEKEERIE U, W1 HKEBRSTO— ®-2 S{fTVeThk
FROKR
ERESRLO, JKRBEOMKT CBLERE 0

BROEHDENICKLDIBREDKEDIEDZIE
BIDCENTERL. FE, BKEISAIDERID
S CERICHEDZNZNOTZEZBESNCT D
CENTEL, BEKIITEDRST - BIRMZEER

40 R
USSR E RIS LT, AR . '/”/’T////T/

50 100 200 200
—IPE5ENIZ,

50

IRENNDRE L N)L(dB)

mgﬂﬁmm
-4 umgc‘:ﬁﬁd)}&ﬁﬂﬂﬂéﬁ? LNV EDEBR
80 I I I I I I 70
—o—fEEE PSH 2001/min +$§£§‘§' 1kHz PSHy
7ol ML 749 S8E  PSH 2001 /min - HHE  2kHz
Q [ @XZEE PSAW 200l/min g qo| | > HEKE  AkHz
2 Y )
< 60 b ,——
——’———
ﬂ% ' S uin-la 50 "—"‘—’—4'/;5/;ﬁ§z%
" y’l \‘ﬁ ':____-/'/
40 40 T’
dBA 63 125 250 500 1k 2k 4k 50 100 200 400
ERE (H2) FR& (I/min)
-3 BHOENCELDPSWEELAILLS ®-5 #igEPSHOEELAILEDBR

A Study on Noise Generated from Vertical Drain Pipes in Multi-Family Dwellings
YASUSHI SHIMADA HIROHITO YASUOKA KOUSUKE TSUKAMOTO

Key Words : Vertical Drain Pipe, Structure Borne Sound, Air Borne Sound
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A Study on Condensation Formation in Double Window Systems in Externally Insulated Buidings
YASUHIKO KONNO ElZI SAKAI  KIYOSHI SHIMADA
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A Study of Wind Force Characteristics on Flat High-Rise Buildings
MICHIKO SAKUTA HIROSHI NODA KO HASEGAWA YUICHI HIRATA
Key Words : Flat High-rise Buildings , Wind Tunnel Experiment , Modal Wind Force ,

Local Wind Force , Correlation of the Components of Wind Force
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No.1 Experimental Study on Flexural Behavior of Bridge Columns Strengthened with AFRP Rods.
HIROO SHINOZAKI™ HIROSHI MIKAMI'? TOMIO TAMURA™ MANABU FUJITA™

The Authors have devel oped a method of increasing the flexural strength of RC bridge columns using AFRP rods
embedded in and around the bottom of columns. This simplified method does not increase the dead weight of treated
columns. Cyclic horizontal loading tests were conducted with scale models. The test results showed that the
relationship between the displacement and the strength of bridge column can be computed considering AFRP rods as
re-bars.

Key Words: RC Bridge Column, Flexural Strengthened, AFRP Rod, And Cyclic Horizontal L oading Test

*1 Senior Researcher, Civil Engineering Department
*2 Manager, Civil Engineering Department, Dr. Eng.
*3 CEOQ, Fibex Co.,Ltd., Dr. Eng.
*4 Director, Civil Engineering Department, Dr. Eng.
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No.2 Shear Resistant Behavior of RC Beamsreinforced jointly with U-shaped Jacketing
and Partial Wrapping of AFRPs.
NORIMICHI NAKAJIMA™ HIROSHI MIKAMI? HIROO SHINOZAKI'* TOMIO TAMURA™

The shear resistant behaviors of RC beams that were reinforced jointly with U-shape jacketing and partial wrapping
of AFRPs were experimentally investigated using atotal of nine specimens. These experiments were undertaken with
the sheet volume ratio for both reinforcing methods being taken as variable. From this study, the following results are
obtained: 1) The shear failure of RC beams reinforced with both methods depends on the rupture of partially wrapped
AFRPs; and 2) The shear capacity of the RC beams can be effectively improved by increasing the volume of partialy
wrapped sheets rather than the U-shape jacketing.

Keywords: AFRPs, U-shape jacketing method, Partial wrapping method, RC beam, Shear resistant behavior

*1 Senior Researcher , Civil Engineering Department
*2 Manager, Civil Engineering Department, Dr. Eng.
*3 CEO, Fibex Co., Ltd., Dr. Eng.
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No.3
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No.3 Evaluation of the M easurement Accuracy of Reinforcing Bar Probe Meters
TAKASHI SANGA™ MANABU FUJITA™? HIROSHI ASAI"KAZUKIYO TAMAK|"®
AKIHIRO SHIBA™

Various methods are proposed for the nondestructive testing of the covering depth for reinforced concrete using
commercially available equipment. This paper describes the results of investigations into the measurement accuracy
and the correction method for typical reinforcing bar probe meters, which utilize the el ectromagnetic wave method
and the electromagnetic induction method. Measurement accuracy can be increased with proper compensation.

Key Words: Covering depth, Electomagnetic wave method, Electromagnetic induction method,
Reinforcing bar prove

*1 Researcher, Civil Engineering Department
*2 Director, Civil Engineering Department, Dr. Eng.
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No.4
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PC

No.4 Approachesto Surface Finishing Method suitablefor High Strength Concrete
HIDEAKI TANIGUCHI"? MASANORI HIGUCHI? MANABU FUJITA"®

This paper investigates various surface finishing methods for high strength concrete, especially the concrete used
in PC-bridges. It was recognized that the degree of bleeding and drying and the method of trowelling influenced the
finishing of trowelling, peeling and cracking and the bonding properties of coats on the finished concrete surface.
Key Words: high strength concrete, finishing, bleeding, cracking, bond strength

*1 Senior Researcher, Civil Engineering Department
*2 Manager, Civil Engineering Department, Dr. Eng.
*3 Director, Civil Engineering Department, Dr. Eng.
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No.5 Vibration Characteristics of Extradosed Bridges with Corrugated Steel Webs
YASUHIRO TAKAKI™® MANABU FUJITA™? HIROSHI MASHIKO™®NAOKI NAGAMOTO™
KOJI TAZOE™

Himi Yume Bridge isthe first extradosed bridge in the world that uses corrugated steel webs for the main girder.
Vibration tests were conducted to identify the vibration characteristics of the bridge for wind-resistant and
earthquake-resistant design. The results showed that both the fundamental natural frequency and damping ratio are
equivalent to that of existing extradosed bridges and PC cable-stayed bridges of similar sizes.

Key Words: Corrugated steel webs Extradosed bridge, Vibration characteristics, Eigen value analysis

*1 Researcher, Civil Engineering Department
*2 Director, Civil Engineering Department, Dr. Eng.
*3 Civil Engineering Technology Department.
*4 PC PC Design Department.
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No.6 Liquefaction Shaking Table Testsof Improved Ground with SCP Using Granulated Coal
Ash
YOICHI YAMAMOTO™ NAOKI TAKAHASHI? HIROSHI MIKAMI™® MASAO NAKATA™

The objectives of this study were to verify the effectiveness of using granulated coal ash as the fill materia in an
SCP method for liquefaction countermeasure, and to identify the changesin coefficient of earth pressure after the
vibration. A model soil layer that simulated the actual improved ground was subjected to the shaking table test. It was
verified from the cone penetration resistance and post-vibration excess pore pressure of the model soil layer that
granulated coal ash was as effective as or more effective than high-quality sand for improving soils. The post-
vibration coefficient of earth pressure tended to finally reach 1.0.

Key Words: coal ash, coefficient of earth pressure, liquefaction, sand compaction pile, vibration test

*1 Senior Researcher, Civil Engineering Department, Dr. Eng.
*2 Researcher, Civil Engineering Department

*3 Manager, Civil Engineering Department
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No.7 On Line Pseudo-Dynamic Response Test to Evaluate the Effect of Improving Liquefiable
Soilsthrough the Multilayer Grouting Method
NAOKI TAKAHASHI? YOICHI YAMAMOTO? HIROSHI MIKAMI™® MASAO NAKATA™

In this study, a series of on line pseudo-dynamic response tests were conducted to investigate the seismic behavior
of liquefiable ground improved by the multilayer grouting method.

The results indicated that the multilayer grouting method was effective for attenuating seismic motion.
Key Words: Seismic Response, Liquefaction, Pseudo-Dynamic Test, Soil Improvement Chemical Grouting

*1 Researcher, Civil Engineering Department

*2 Senior Researcher, Civil Engineering Department, Dr. Eng.
*3 Manager, Civil Engineering Department
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No.8
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No.8 Fundamental Study on Soil Washing and Biodegradation Treatments of Contaminated Soil
with Petroleum Hydrocarbon
HARUYUKI KITA™ ATSUSHI MOTOYAMA™ MASAO NAKATA™

Soil washing and biodegradation experiments were conducted on the sandy soil samples mixed with A-fuel ail to
investigate the relationship between removal of petroleum hydrocarbons and grain size. It was clarified that the
removal of petroleum hydrocarbonsin clay and silt is possible by solid phase and slurry phase biodegradation
treatments, though it is difficult by soil washing treatments. In addition, the combination of soil washing and
bioremediation methods is discussed for the effective removal of contaminantsin soil based on the experimental
results.

Key Words: Oil Contamination, Soil Washing, Solid Phase Bioremediation, Slurry Phase Bioremediation
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*2 Principal Researcher, Civil Engineering Department
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No0.9 Mobile Topographic Measurement System using High-vision Cameras and GPS/IMU
TATSUNORI SADA™™ MASANDO SHIOZAKI ™

An inspection system to detect structural conditionsis required for infrastructure maintenance. The authors have
developed a mobile topographic measurement system that can be used as an inspection tool for road surfaces using
High-vision digital cameras and GPS/IMU. It was further confirmed that this system is capable of generating 3-
dimensiona global coordinates of the road surface with an accuracy of 20cm.

Key Words: Digital Image, Photogrammetry, High-vision Camera, GPS, IMU
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No0.10 A study of pile head connection of soil cement mixing wall and basement structure
HIROSHI EGASHIRA™ HISAYUKI YAMANAKA™ KENJI TANO™
SHIGERU OTSUKA™ KATSUTOSHI MIYATA™ MASAHIRO NAKAJIMA™®

In asoil cement mixing wall, the H section steel members of the wall are connected to the basement structure by
studs. Loading tests of the pile head connection were undertaken to confirm the stress distribution, joint yield strength,
and destruction form of the stud. The following findings were obtained; 1) Yield strength was improved by using
deformed bar studs, 2) The method of calculating yield strength and stress of studs was clarified.

Key Words: Soil Cement Mixing Wall, Pile Head Connection, Stud, Combined Stress
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No.11 Flexural Loading Tests of One-way Unbonded Prestressed Concrete Slab with Step Portion
HIROSHI EGASHIRA™ HISAYUKI YAMANAKA™ TORU SUZUKI™ HIDEYUKI OSAKA™
HIROSHI SHINJO™* TOSHIYA SUZUKI|™

To satisfy the disabled access requirements and large span space of super high-rise housing, the one-way unbonded
prestressed concrete slab with a step has been the proposed solution. Within this framework, flexural loading tests of
the slab were executed, as well as examination of the optimal arrangement for PC-strands. The following findings
were obtained; 1) Test results showed that the yield strength of the slab increased after the yield of steel bars, as well
as the behavior of the usual unbonded PC structure, 2) the discontinuity of moment distribution could be canceled by
the proper arrangement of strands at the step portion.

Key Words: Long Span, Unbonded Prestressed Concrete, Void Slab, Eccentric Moment, Inflection Point
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No.12 The Development of a Nondestructive I nspection Method for Estimating Concr ete Strength
Influence of total moisture content in Concrete on Elastic Wave Velocity
EIJI TATSUMI™!

In order to improve the accuracy of results during a nondestructive inspection of the compressive strength of
concrete using the velocity of impact-elastic wave, it isvery important to establish the appropriate relationship
between velocity and strength. This paper studies the influence of total moisture content in concrete on elastic wave
velocity by two types of experiment, and describes the possibility that the existent estimating formula can be
extended to a formula which considers the percentage of total moisture content.

Key Words: Concrete, Nondestructive I nspection, | mpact-Elastic Wave, Elastic Wave Velocity, Compressive
Strength, Percentage of Total Moisture Content

*1 Principal Researcher, Architecture Department
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No.13 Vibration Characteristics of High-rise Buildings with High-damping Stories
TOSHIYA SUZUKI™? HIROSHI SHINJO™' HISAYUKI YAMANAKA™ TORU SUZUKI™
HIDEYUKI KOSAKA™ HIROSHI EGASHIRA™

It isdifficult for high-rise buildings with large aspect ratios to obtain sufficient damping performance even if the
dampers are arranged on each story. This proposal contends that building structures which combine low rigidity and
high damping stories together with high rigidity stories obtain sufficient damping performance. From the results of
various response analysis, it is clarified that the flexural deformation and the vibration properties of this framework is
controlled by concentrating deformation on the high damping stories.

Key Words: High-rise Building, Damped Structure, Aspect Ratio, Eigenvalue Analysis, Modal Damping,
Earthquake Response Analysis

*1 Researcher, Architecture Department

*2 Director, Architecture Department

*3 Manager, Architecture Department

*4 Senior Researcher, Architecture Department
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No.14 Development of Seismic Device with Amplification M echanism using Slide Screw
SHIGEKI NAKAMINAMI™® MASAHARU TANIGAKI? TORU SUZUKI™®
TAKESHI FURUHASHI™

Previousdly, development was undertaken of a seismic device that utilized a ball screw amplification mechanism,
which generates friction on the ball screw by an axial force. Aiming at this friction, further development has been
undertaken on anew device that utilizes a dide screw to generate higher friction than aball screw. This new deviceis
able to control the rate of friction arbitrarily and generates several times as much damping force as the conventional
device using a ball screw. This paper describes the theoretical characteristics derived from the mechanism of the slide
screw and the basic performance based on dynamic tests.

Key Words: Slide screw, Amplification mechanism, Seismic Devices, Slidefriction, Seismic response control

*1 Researcher, Architecture Department

*2 Manager, Architecture Department, Dr. Eng.
*3 Manager, Architecture Department

*4 Aseismic Device Division
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No.15 L oading Test on Steel Anchorage of Brace-Type Damper into RC Beam-Column Connection
YUICHI HIRATA™ TOSHIYA SUZUKI?2 MASAHARU TANIGAKI™ YASUSHI NOGUCHI™

Static loading tests have been carried out to investigate characteristics such as stiffness and the capacities of the
steel anchorages, which connect the damper to RC beam-columns, of brace-type dampers. There are two types of
anchorages, which are Stud type and Plate type. Loading tests were undertaken on both types. The test results
indicated that variation of beam-column connection stiffness after a large earthquake was small, and the ratio of
deformation of concrete covered steel plate to total deformation of the beam-column connection was fairly small.
Key Words: Brace-Type Damper, RC structures, Stud Anchor age, Plate Anchorage, Beam-Column
Connection

*1 Senior Researcher, Architecture Department
*2 Researcher, Architecture Department

*3 Manager, Architecture Department, Dr. Eng.
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No.16 Vibration Propagation of A Seismic I solation Building near to Railway Tracks
KUNIAKI YAMAGISHI"' TAKESHI IWAMOTO? MASAHARU TANIGAKI™
HIROYUKI HARADA™ YASUSHI SHIMADA™

Measurements and analytical studies of vibration at a seismically isolated building and nearby field located
alongside railway tracks were carried out in order to improve the prediction capability of structure born sound and the
confirmation of its reduction by seismic vibration systems. The results showed the general tendencies of predominant
vibration acceleration frequencies at around 63Hz, and an input loss of 10-15dB at the basement. The vibration
reduction effect of isolators and basement behaviors were recognized. It was also shown that numerical analyses
could explain some of the measurement results.

Key Words: Seismic isolation building, Vibration propagation, Structure born sound, Transfer function,
Phase velocity, Phase delay

*1 Senior Researcher, Architecture Department
*2 Senior Researcher, Environment Department
*3 Manager, Architecture Department, Dr. Eng.
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No.17 Estimate of Concrete Strength in Early Age using the Maturity Method
Study on Concrete using Ordinary Portland Cement
KOICHI HASUO™ YOSHIKATSU NISHIMOTO? TAKU MATSUDA™? HIROSHI KAWAKAMI™?

In recent building works, there has been an increase in application of a systematization industrial method and on-
site precast-concreting. The estimate of concrete strength at an early age isimportant for these constructions. The
influence that the variables of cement type, mix proportion and curing temperature have on compressive strength was
experimentally investigated, and a method of estimating the strength in early age concrete was proposed. In addition,
concrete using low heat Portland cement was partially studied.

Key Words: Strength Development, Compressive Strength in Early Age, Cement Type, Maturity

*1 Manager, Architecture Department
*2 Researcher, Architecture Department
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No.18 A study on the influence of moistur e content on strength development in concrete members
HIROSHI KAWAKAMI™? YOSHIKATSU NISHIMOTO? KOICHI HASUO? TAKU MATSUDA™

The apparent combined water content of compression test specimens that had been cut from each part of concrete
members were measured. The following findings were obtained by evaluating the compressive strength in the ratio of
binder amount to the apparent combined water. 1) The linear equation correlations are approved for the ratio and
compressive strength respectively in the binder types and the water-binder ratio. 2) The inclination of the equation
shows a high correlation to the ratio of water-binder.

Key Words: High-Strength Concrete, Compressive Strength, Apparent Binding Water

*1 Researcher, Architecture Department
*2 Manager, Architecture Department
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No0.19 A Study of Influencing Factors on Water Content Evaluation of Fresh Concrete
using the Microwave Heat Dry Method
TAKU MATSUDA™ KOICHI HASUO™? HIDEAKI TANIGUCHI™ YOSHIKATSU NISHIMOTO™

The following factors which influence the water content evaluation using the microwave heat dry method were
investigated: 1) Absorption rate of fine aggregate, 2) Combined water rate of cement, 3) Extent of wet screening.

The authors propose an evaluation method for water content using a microwave oven, which includes various
correction techniques obtained from the above-mentioned results. In addition, the proposed method was applied to the
actual quality control of high-strength concrete, and the effectiveness of the method was confirmed.

Key Words: Water Content, Quality Control, Heat dry Method with Microwave, Absor ption Rate of fine
Aggregate, Combined Water Rate of Cement, Wet screening, High-strength Concrete

*1 Researcher, Architecture Department
*2 Manager, Architecture Department
*3 Senior Researcher, Civil Engineering Department
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No0.20 The Durability of Top Coatingsfor Outer Wallsand their Antifouling Properties
MASAM| KOKUBO™ YOSHITSUGU HIGUCHI"' TAKESHI KAWANISHI™
KOICHI HASUO™ TAKU MATSUDA™®

The durability of coatings for outer walls and their antifouling properties were examined. The studies indicated that
low contamination type fluoro resin coatings had excellent weathering and antifouling properties. Alternatively
photocatalyst coatings tended to have been inferior to weathering. Further to this, there are no antifouling properties
resistant to staining from silicone resin and rust fluid.

Key Words: weathering, antifouling property, outdoor exposuretest, fluoro resin, photocatalyst

*1 Architecture Technology Department

*2 Manager, Architecture Department

*3 Researcher, Architecture Department
No.21

No.21 A Study on Noise Generated from Vertical Drain Pipesin Multi-Family Dwellings
YASUSHI SHIMADA™ HIROHITO YASUOKA™ KOUSUKE TSUKAMOTO™?

To investigate the noise emission of the vertical drain pipesin multi-family dwellings, an experimental study of the
sound and structure vibration radiating from the pipes was executed. As aresult, changes in vibration and sound
levels according to different specifications, discharge rates and other factors were clarified.

Key Words: Vertical Drain Pipe, Structure Borne Sound, Air Borne Sound

*1 Researcher, Environment Department
*2 Deputy Director, Environment Department
*3 Architecture Technology Department
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No.22
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No.22 A Study on Condensation Formation in Double Window Systemsin Externally Insulated
Buildings
YASUHIKO KONNO™ EIZI SAKAI™? KIYOSHI SHIMADA™

This report shows experimental results following the installation of windows in externally insulated buildings.
Through the study, it was confirmed that the double window system that is popular in cold regionsis also effectivein
preventing condensation when used as part of an externally insulated wall system. In addition, better window
positioning and insulation reinforcement were obtained as comparative experiments. These results were reflected in
the construction of a hospital.

Key Words: External insulation system, Window, Condensation

*1 Manager, Environment Department
*2 Researcher, Environment Department
No.23
1 2 3 4
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No.23 A Study on Wind Pressuresand Indoor Airflow for Dome Structures
HIROSHI NODA™ KO HASEGAWA™ SHINYA SANGAWA™ MICHIKO SAKUTA™

In order to confirm the wind pressure distribution of dome structures, a series of wind tunnel experiments, which
employed the raised quasi-Reynolds number by attaching roughness onto the model surface, were conducted.
Following these experiments, the indoor airflows within dome structures were confirmed using Computational Fluid
Dynamics (CFD), applying experimental results to the inflow conditions of vent holes. The following points were
clarified from the results. The pressure distributions are different according to presence or absence of surface
roughness. Reynolds number significantly influences the experimental results of the surface-pressures. The velocity
of airflow at the center of the dome is comparatively low, but the arrangements of vents are sufficient for ventilation
of the entire inside air mass.

Key Words: Dome structure  Pressure, Wind tunnel experiment, Reynolds number, Surface roughness,
Indoor airflow, Computational Fluid Dynamics, Lifetime of air

*1 Manager, Environment Department, Dr. Eng.
*2 Director, Environment Department

*3 Plant Engineering Division
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No.24 A Study of Wind Force Characteristics on Flat High-Rise Buildings
MICHIKO SAKUTA™ HIROSHI NODA™ KO HASEGAWA™ YUICHI HIRATA™

In order to investigate the effects of length to width ratio on the characteristics of wind forces acting on flat high-
rise buildings, wind tunnel experiments have been carried out with varying length to width building ratios. It was
indicated that, the along wind forces depend on not only the characteristics of wind forces on the windward face but
also on the leeward face. Correlations between the along wind forces and other forces are fairly low when the ratio of
sidelengthis small.

Key Words: Flat High-rise buildings, Wind Tunnel Experiment, Modal Wind Force, Local Wind For ce,
Correlation of the Components of Wind Force

*1 Researcher, Environment Department

*2 Manager, Environment Department, Dr. Eng.
*3 Director, Environment Department

*4 Senior Researcher, Architecture Department
No.25

No.25 Construction Topics Related to the Vein System
SHINICHI TEZUKA™ DAISUKE OGANE? TATSUO USUI"®

Environmental activities and cooperation with local communities at the infrastructure construction stage have been
demanded in the construction industry aiming at the creation of Perpetually Circulating Societies of the future. This
report shows the various subjects of the construction business related to the vein system obtained by investigating and
analyzing Eco-Town Projects promoted in local governments.

Key Words: Vein System, Perpetually Circulating Society, Eco-Town, I nfrastructure Construction,
Environmental Activities, Regional Industrial Promotion

*1 Researcher, Production and Information Engineering Department.
*2

Senior Researcher, Production and |nformation Engineering Department, Dr. Eng.
*3 Deputy Director, Production and Information Department
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No.26 AFRP RC

*1 *D *3 x4

AFRP RC RC

No.26 Experimental study on impact resistance of RC members
strengthened with near surface mounted AFRP rods
HIROSHI MIKAMI'Y NORIMITSU KISHI?> MANABU FUJITA™® MASASHI SATO™

In order to investigate the impact resistance of RC beams and s abs strengthened with near surface mounted AFRP
rods, falling weight impact test was conducted. Here, two impact loading methods (iterative and single) were applied
by using 300 kg steel weight. Thetotal 12 RC beams and 9 RC slabs were used for these experiments, in which
tensilerigidity of AFRP rod isvaried. The results obtained from this study are as follows : 1) impact resistance of
RC members can be upgraded by strengthening with near surface mounted AFRP rods ; 2) dynamic capacity ratio of
strengthened RC beam with reference to non-strengthened one is almost same with its static capacity ratio ; 3)
dynamic capacity ratio of the RC dab is affected to the impact loading method, and strengthening effectsin case of
single loading are more remarkable than those in case of iterative one ; 4) the effects are comparable to those in case
increasing in slab thickness from 15 to 23 cm.

Key Words:AFRP rods, RC beam, RC dab, impact resistance

*1 Manager, Civil Engineering Department, Dr. Eng.
*2 Professor, Muroran Institute of Technology, Dr. Eng.
*3 Director, Civil Engineering Department. Dr. Eng.
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No.27 An Evaluation for Fatigue Durability of Damaged Concrete Slab Strengthened
by Cross Textile Aramid Sheet
HIROSHI MIKAMI™Y TOMIO TAMURA™ ATSUSHI SUMIDA"™
KIYOYASU HIROSE™ TOSHIO HORIKAWA'™

It has already clarified that the fatigue durability of damaged RC slab stiffened by pasting with fiber sheet can
effectively by improved. In this paper, several fatigue tests under wheel running machine carried out to verify effects
of repair for damaged dlab strengthened by cross textile aramid sheet. From some testable results, it is confirmed that
decreace of 30-45% amount isimmediately brought by strengthening work in erastic deflection corresponded to
magnitude of the standard load in Japanese Code, and also the increasable rate of this deflection per one running
cycle of wheel load is recovered to magnitude of about 30-50% throughtout fatigue process. An available method
derived from a notion of the serviceable limit state in viewpoint about deflection is proposed and a period of extended
lifein strengthened slab is numerically compared with original term in damaged slab as an example of actual dabina
certain highway bridge.

Key Words:wheel running machine, aramid sheet bonding method, fatigue life

*1 Manager, Civil Engineering Department, Dr. Eng.
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No.28 Development of M easurement System for the State of rampart using 3-D Laser Profiler
SHUN-ICHI OHTSU™? TATSUNORI SADA™? MASAO MIZUMOTO"™®

Measurement and analysis of rampart’ s status are performed in rampart restoration. And, a part to be restored and
an unnecessary part are investigated from the analysis result. The part to be restored is usually investigated using the
sectional view. However, modification can be grasped only in the position that the sectional view is created. There,
we tried to grasp curvature change of the whole rampart face by performing measurement and analysis of the overall
from of the rampart using 3D laser profiler, and to pinpoint a part to be restored and an unnecessary part visually. By
this method it become possible to grasp the state of the detailed whole rampart face, it also became possible to grasp
the local modification overlooked until now. Furthermore, since modification was visually expressed as a color
spectrum picture, the practical use was also attained as data that show the necessity for restoration etc.

Key Wwords 3D-Laser Profiler, CAD, CG

*1 Researcher, Production and Information Engineering Department
*2 Manager, Production and Information Engineering Department, Dr. Eng.
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No0.29 Strength Development of High-Strength Concrete Using Various Kinds of Binder
HIROSHI KAWAKAMI™® YOSHIHIRO MASUDA"?
YOSHIKATSU NISHIMOTO™ KOICHI HASUO™

The strength devel opment and mechanical properties of high-strength concrete using various kinds of binder were
experimentally investigated. The range of strength was from 60M Pato 150M Pa. Normal portland cement, low-heat
portland cement, pre-mixed silica-fume low-heat portland cement, and post-mixed silica-fume low-heat portland
cement were used as the binder. As the result, the following were confirmed.

(1) When using the low-heat portland cement as based binder, properties of fresh concrete and strength devel opment
of structural concrete were influenced seriously by the temperatures of concrete and atmosphere.

(2) Inultrahigh-strength concrete upper 150M Pa class, the strength development of structural concrete under high
temperature curing was higher than that of standard specimen.

Keywords: Strength development, High-strength concrete, Kind of binder, Core specimen

*1 Researcher, Architecture Department
*2 Professor, Utsunomiya Univ., Dr. Eng.
*3 Manager, Architecture Department
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Experimental Study on Flexural Behavior of Bridge Columns Strengthened with AFRP Rods.
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77 2 RiEfEe v FEHW RCEMESO MR TIELZRE Lz, 77 I Filff#e v R3S OH]
L7z~ OMAI &, 7 —F 2 ZIZUIE L2 E AL~ DA & 0 IR~ E S T 5, ATIEIL, &5z M
WA L IR LTI O B ERINRNIZ L A ERL, T—F I~ OUHILORRAE AL T LT
%, ABFIECTIT - IR R O K BB AT RERIC & 0, #0827V — MEGELRU &
T, T7ANR—ET LV CRERSHETE S 2L, MO CAMEE, 77 I Rilkie » KON Cilit /128
REDLHEIIMABL TORVRBREL D B ETFLL LR EBH N o7z,

F—7— F :RCHM, dhiFflish, 77 I Nl > 8, EARERA

The Authors have developed a method of increasing the flexural strength of RC bridge columns using

AFRP rods embedded in and around the bottom of columns. This simplified method does not increase the

dead weight of treated columns. Cyclic horizontal loading tests were conducted with scale models. The

test results showed that the relationship between the displacement and the strength of bridge column can

be computed considering AFRP rods as re-bars.

Key Words: RC Bridge Column, Flexural Strengthened, AFRP Rod, And Cyclic Horizontal Loading Test
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Shear Resistant Behavior of RC Beams reinforced jointly
with U-shaped Jacketing and Partial Wrapping of AFRPs.
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The shear resistant behaviors of RC beams that were reinforced jointly with U-shape jacketing and partial

wrapping of AFRPs were experimentally investigated using a total of nine specimens. These experiments

were undertaken with the sheet volume ratio for both reinforcing methods being taken as variable. From this

study, the following results are obtained: 1) The shear failure of RC beams reinforced with both methods

depends on the rupture of partially wrapped AFRPs; and 2) The shear capacity of the RC beams can be

effectively improved by increasing the volume of partially wrapped sheets rather than the U-shape

jacketing.

Keywords: AFRPs, U-shape jacketing method, Partially wrapping method, RC beam, Shear resistant

behavior
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Evaluation of the Measurement Accuracy of Reinforcing Bar Probe Meters
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Various methods are proposed for the nondestructive testing of the covering depth for reinforced
concrete using commercially available equipment. This paper describes the results of investigations into
the measurement accuracy and the correction method for typical reinforcing bar probe meters, which
utilize the electromagnetic wave method and the electromagnetic induction method. Measurement
accuracy can be increased with proper compensation.
Key Words: Covering depth, Electomagnetic wave method, Electromagnetic induction method,
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Approaches to Surface Finishing Method suitable for High Strength Concrete
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This paper investigates various surface finishing methods for high strength concrete, especially the

concrete used in PC-bridges. It was recognized that the degree of bleeding and drying and the method of

trowelling influenced the finishing of trowelling, peeling and cracking and the bonding properties of

coats on the finished concrete surface.

Key Words: high strength concrete, finishing, bleeding, cracking, bond strength
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Vibration Characteristics of Extradosed Bridges with Corrugated Steel Webs

B
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Himi Yume Bridge is the first extradosed bridge in the world that uses corrugated steel webs for the main

girder. Vibration tests were conducted to identify the vibration characteristics of the bridge for wind-resistant

and earthquake-resistant design. The results showed that both the fundamental natural frequency and damping

ratio are equivalent to that of existing extradosed bridges and PC cable-stayed bridges of similar sizes.

Key Words : Corrugated steel webs, Extradosed bridge, Vibration characteristics, Eigen value analysis
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Liquefaction Shaking Table Tests of Improved Ground
with SCP Using Granulated Coal Ash
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The objectives of this study were to verify the effectiveness of using granulated coal ash as the fill

material in an SCP method for liquefaction countermeasure, and to identify the changes in coefficient of

earth pressure after the vibration. A model soil layer that simulated the actual improved ground was

subjected to the shaking table test. It was verified from the cone penetration resistance and post-vibration

excess pore pressure of the model soil layer that granulated coal ash was as effective as or more effective

than high-quality sand for improving soils. The post-vibration coefficient of earth pressure tended to

finally reach 1.0.

Key Words: coal ash, coefficient of earth pressure, liquefaction, sand compaction pile, vibration test
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On Line Pseudo-Dynamic Response Test to Evaluate the Effect of Improving Liquefiable Soils
through the Multilayer Grouting Method

EifE  EH NAOKI TAKAHASHI
(A B— YOICHI YAMAMOTO
=1 f#  HIROSHI MIKAMI
HE MER MASAO NAKATA
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In this study, a series of on line pseudo-dynamic response tests were conducted to investigate the
seismic behavior of liquefiable ground improved by the multilayer grouting method.
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Fundamental Study on Soil Washing and Biodegradation Treatments of Contaminated Soil
with Petroleum Hydrocarbon

#% 52 HARUYUKI KITA
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Soil washing and biodegradation experiments were conducted on the sandy soil samples mixed with

A-fuel oil to investigate the relationship between removal of petroleum hydrocarbons and grain size. It

was clarified that the removal of petroleum hydrocarbons in clay and silt is possible by solid phase and

slurry phase biodegradation treatments, though it is difficult by soil washing treatments. In addition, the

combination of soil washing and bioremediation methods is discussed for the effective removal of

contaminants in soil based on the experimental results.

Key Words: Oil Contamination, Soil Washing, Solid Phase Bioremediation, Slurry Phase Bioremediation
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Mobile Topographic Measurement System using High-vision Cameras and GPS/IMU

#zM 8L TATSUNORI SADA
WIgF AN MASANDO SHIOZAKI

B o pVE LARRRIEY OMERFE BV T, BRI IR FIE O WEY) 2 2RI A - AT 2
PR RO LTV D, FEHELITGPS ZEHE IMU 25T 2 2 L Cllfe L CThLiE - B8mtia s LcE
W, TULANNA T a VBT AR AT 2R, EITLARNLEDOTIREZER L CHIT 5 AT A%
PSS L7o, JERK IS & OVEAHEEY OFHHNC#E M L7z #E R, 20cm OREEE CHREEY) O il 2 5H T & 5 2

LHERTE I,

F—TJ—FR: FTUXNEK, AT VUVFEE, N EYVarB AT, GPS, IMU

An inspection system to detect structural conditions is required for infrastructure maintenance. The

authors have developed a mobile topographic measurement system that can be used as an inspection tool for

road surfaces using High-vision digital cameras and GPS/IMU. It was further confirmed that this system is

capable of generating 3-dimensional global coordinates of the road surface with an accuracy of 20cm.

Key Words: Digital Image , Photogrammetry, High-vison Camera, GPS, IMU
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