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Experimental Study on Precast, Steel Fiber Reinforced Concrete Columns
Post-tensioned by Unbonded Tendons

R&D ¥ — fak KBRS KENTARO MATSUNAGA
R&D % — HE 4 KENJI TANO
R&D ¥ — #Hl HIROSHI SHINJO
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Experiments on unbonded precast prestressed concrete cantilever columns were conducted with and
without steel fibers as parameters. The steel fibers bore the tensile forces in the concrete, reducing the
damage and residual deformation of the column. The restoring force characteristics, calculated by the

existing formulas using the material properties of the steel fiber reinforced concrete, corresponded well to

the experimental results up to the ultimate bending point.

Key Words: Unbonded, Steel fiber, Crack, Reuse, Damage, Rigid body rotation
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Pull-out Tests to Confirm the Bond Characteristics of Column Longitudinal Bars
Passing Through a Sheath in Precast RC Beam-Column Joints

R&D v ¥ — i # MAMORU FURUSAWA
R&D v #— #ak {#KES KENTARO MATSUNAGA

R&D v #—  #HEk ¥ HIROSHI SHINJO

R&D % — HE¥ s KENJI TANO

FREEHL T TE FHF0 HIDEKAZU HIRANO

FREEEEL T FE EA TERUHISA KODA
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F—O—F: FrF®x AN, PEER, -2, EEH, 770

This paper discusses the results of pull-out tests conducted to improve the arrangement of the sheath
and reinforcement in precast RC beam-column joints. The bond characteristics of column longitudinal
bars passing through a sheath with an inner diameter of 55mm, which is Smm less than the current
construction standards, were confirmed. It was verified that the bond strength achieved by installing D41
and D38 longitudinal bars through the sheath and grouting was equal to or greater than that of traditional
cast in place reinforced concrete beam-column joints.

Key Words: Precast, Bond characteristics, Sheath, Column longitudinal bars, Grout
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Fundamental Study on Carbonation of Aggregates Derived from By-Products

R&D ¥ — /NE mw{Z KATSUHITO KOMIYA
R&D > #— & FHW  HIDEAKI HOSHI
R&D &> #— % #—HS RYUICHIRO MINE
R&D v #— fH #  TAKU MATSUDA

AETIE, ERME~O B LRFFEE LT T 20T, BlEDRRDO =7 U — NEMORBEEHE
BRSO DA T N ERRF AT o7, B e LIeEMIE, BEMBEM AT 7MEMThb, 0k
R, ROFRRPEONTZ, 1) ARFTHRL L2 AT 7 & SAMEH T, RBUICEIDEEZ260D
BEBEPAECTZ, 2) B I L ICHBEMRRERERDERBOEMEPFIEL, € ORI E M OFEIEHORE
R RigoT, —HOBFHRERNS, 3) REBGIITIRRAKDONIENBE T, RIEIITREZED 2 EKEITE
MZEIcRien2 L, ) Z0BME L TRIRKERFF LT WREREM ZLICRR LI EE2EBEL,
F—T— K REME, AT 7B, mAEEH, TEULRE, R

While studying carbon dioxide fixation in construction materials, an experimental study was conducted
to determine the conditions to increase the carbonation efficiency of aggregates derived from by-products.
The materials used were recycled fine aggregate and slag aggregate, both derived from industrial by-
products. The following results were confirmed: 1) Mass changes attributed to carbonation were confirmed
in the slag fine aggregate and recycled fine aggregate used in this study. 2) There are specific water content
conditions at which the mass change is maximized for each aggregate, and this range of water content
varies depending on the type and particle size of the aggregate. 3) The presence of liquid water is crucial
for carbonation, and that the optimum water content for increasing carbonation efficiency differs for each

aggregate.4) This is because the conditions that facilitate the retention of liquid water vary for each

aggregate.

Key Words: Carbonation, Slag aggregate, Recycled aggregate, Carbon dioxide, Liquid water
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Experimental Study on Carbonation of Paste
Containing a Large Amount of Ground Granulated Blast Furnace Slag

R&D B & — A # RYO SAKAMOTO
R&D B ¥ — fEx K H WATARU SASAKI
R&D > ¥ — J/NE i~ KATSUHITO KOIMYA

HERPEIZRBWT, CO HEHBEORBE AL LT, 2v 7 ) — NABRMICEERIFED CTHLEIFAT S
Wk (BFS) Z#FIAT 2HER R E - T D, ARTIE, AV MNEHEAET, BFAT VM EE ke
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In the construction industry, there is a growing trend to use ground granulated blast furnace slag (BFS),

TEBHoln, £, BEERRE OB LY, &

LRSI

an industrial by-product, as an admixture for concrete to reduce CO: emissions. In this study, we
experimentally investigated the effect of different water-binder ratios on compressive strength and
carbonation of pastes that are mainly made of ground granulated blast furnace slag without using cement.
As a result, it was found that carbonation resistance can be secured by using low water-binder ratio

conditions. Additionally, a comparison with previous studies suggested that carbonation could be evaluated

ONWTERIIRF 21T o 72, T OHRER,

in the same way as when high amounts of BFS are substituted for cement.

Key Words: Ground Granulated Blast Furnace Slag, Water binder ratio, Carbonation, XRD analysis
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Investigation of High-strength Concrete without Portland Cement
as a Material for Precast Prestressed Concrete Members
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As one of the efforts to reduce CO, emissions, concrete containing high-volume mineral admixtures is being studied,

and the authors are also developing high-strength concrete without Portland cement. This paper reports the results of the
study on the effects of materials and mix proportions on the properties of concrete without Portland cement, with the aim

of manufacturing Precast Prestressed Concrete members. The characteristics of the concrete selected for Precast Prestressed

Concrete members are also reported.
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Outdoor Exposure Test Results of High-strength Concrete without Portland Cement

R&D ¥ — % A

RYUICHIRO MINE

R&D ¥ — /INE T KATSUHITO KOMIYA
R&D % — A TAKU MATUSUDA

2 FEOMEM (7=a=y VAT 7 LMEWE) AL, ZORBRGLEREE(LIEIFALV T
ReEAV MEERALAZNEREa 7 Y — MEAERL, 7Ly vatRIR, 598, OFTAMEEI T2, &
BRIRIIHM I 7 ATl L, 20% 2 FHIOBAZREREAL Lz, ERORBR, 7=y V27 7HIEHIR
BERELEMIEDL L, OMBEAEEY, QEMMBE L FHFRMEREREEY, QUMOT BRI N, 7
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High-strength concrete without Portland cement was prepared by varying the mix volume ratio of two
types of fine aggregate (ferronickel slag sand (FNS) and hard sandstone), and their fresh properties,
mechanical properties, and strain properties were verified. The specimens were demolded at 7 days of age
and then exposed outdoors for 2 years. It was revealed that as FNS mixing ratio increased, :(1) flowability
increased, (2) higher compressive strength and static modulus could be obtained, and (3) shrinkage
decreased. Shrinkage under conditions with hard sandstone was similar to that of ordinary high-strength
concrete.

Key Words: Non-Portland cement, Low environmental impact, High strength concrete, FNS mixing ratio,
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Construction of Precast Box Girder Lower Deck Joints using Site-mixed,
Low-heat, Low-shrinkage, S0MPa Class Concrete with a High Volume of Industrial By-products
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In efforts to reduce CO2 emissions, concrete that includes large amounts of admixtures made with industrial
by-products has been proposed. In this context, the authors have developed a low-shrinkage and low-heat
concrete with a characteristic compressive strength of about 5S0MPa by using industrial by-products not only
as admixtures but also as fine aggregates. The effects of temperature on early strength development of this
concrete are already established. This paper reports its application to construct the lower deck joints of a
concrete box girder bridge. The concrete row materials, except for water and chemical admixtures, were pre-
packed in flexible bags. The pre-packed materials were processed to make concrete using a mobile plant
installed on-site. The construction was carried out similarly to standard concrete, with compaction done using
vibrators. During winter construction, water was heated to approximately 10°C before mixing to keep concrete
at an appropriate temperature. As a result, it was possible to manufacture good quality low-shrinkage, low-
heat concrete on site and successfully finish the construction.

Key Words: Supplementary cementitious materials, Low shrinkage, Low heat, On-site production
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Structural Behavior of Tadeno No. 2 Bridge (outbound line) which Utilizes the Ultra-High Durable Slab

R&D ¥ — FoaAx F¥3I7 CHAMILA RANKOTH
AR TER NI B2 HIROYUKI UCHIBORI

HERBERDZ A 7 A 72X NEEIRT 2 A89E LT, 8= PC 8k 72 L OB R 2 ATietto & 2 8
Ma—OE N L VB @i AR Z BRI L, 255 E (FOHK) ORMIBGE ZHFICTHoTEM Lz, 1§
Wi, K77 ANRN— P EELHR AT L% RE L, FHFAORGTRER L Bl ETRBRIC L RO YR
FOZRMAMR LTz, £72, 25 RMOBEGROT RIS LV BOZBEREME L, S5, RYNRZE
fBIZoWTHREE=2 Y > 7 & FElfi Lz,

F—TU—F BEIARR, SRR, ERETRR, FRE=4) 27, T -k
Ultra-High Durable Slab, which does not utilize any corrosion-prone components, was developed
targeting to reduce the life cycle cost of highway bridge decks. The slab was first applied in the deck
replacement in Tadeno No.2 Bridge (outbound line). A structural response measurement system, including
optical fiber sensors, was installed in the bridge and the validity of the design was verified through a static
load test and vehicle running tests. Furthermore, road traffic volume was estimated based on continuous
strain measurements for 25 hours. Continuous structural monitoring was conducted to assess long-term
behavior.
Key Words: Ultra-high durable deck slab, Static loading test, Vehicle running loading test, Continuous

monitoring, Optical fiber sensors
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Evaluation of Concrete Damage using X-ray CT Image Analysis

R&D B & — Ui ZEE HIROSHI YAMACHI
N B PE T % #i—HES JUNICHIRO NAKAMORI

MR L3k (EDICS) Ik vffranizar 7V — bOBELEFET 2 AMWT, M= 27U — ho XHi
CT % i L7e, Z 0% FMid 572, EDICS O+ 5B L, =07V — MG EFIERICE
DIZEROERL L EFET D & & HIT, T O L WMMZER 2 XM CT B IC ZfE(bAs & i3 = & Tl
THFEEARA L., BHoar 27 ) — MR a7 e LT, ERFELZ#EHALZE 25, EDICSICX
DIERK ST & B 2 B D IBIG I  E EEE O 30mm OFEFICIRE S LD Z ERH BN o7z,

F—T— K JEEMR, 22 ) — MBS, MEZER, X CT

In order to evaluate the damage to concrete crushed by the Electric Discharge Impulse Crushing System
(EDICS), X-ray CT images of the crushed concrete were taken. To carry out this evaluation, we defined
concrete damage as the formation of microscopic voids by tensile waves, with taking into account the
crushing mechanism of EDICS. And also, binarization processing to the X-ray CT images to extract
microscopic voids that are difficult to detect with the naked eyes was applied. When the above methods

were applied to samples of unreinforced concrete fragments, it became clear that the damage thought to

have been caused by EDICS is limited to an area of approximately 30mm near the fracture surfaces.

Key Words: Electric discharge crashing, Concrete damage, Microcavity, X-ray CT
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Fundamental Study on the 3D Exploration Method for Buried Objects using Elastic Waves
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A buried object exploration experiment was carried out using three linked laser Doppler vibrometers
with the aim of developing a three-dimensional exploration method for buried objects at depths of 1 to 10
meters. As a result, it was confirmed that the characteristics of the planar distribution of the amplitude and
polarity of the direct elastic waves, both P-waves and S-waves, were almost identical to the numerical
simulation results. Furthermore, the reflected waves from the buried pipes showed three-dimensional
distribution characteristics similar to the numerical simulation data in the data received in the excitation
direction, and it was possible to estimate the laying direction of the buried pipes, which could not be
estimated by two-dimensional exploration.

Key Words: Buried objects, Seismic reflection survey, 3D survey, Numerical simulation, Laser Doppler
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Response Prediction Diagram of Base-isolated Buildings with Bilinear Restoring Characteristics
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When base-isolated structures are used for high-rise buildings with long natural periods, the standard
design method based on a rigid one-mass system cannot be applied. Therefore, in design practice, a repeated
trial-and-error process of time history analysis is often required, and an efficient method to determine the
properties of the isolation layer is desired. As an example of a study to solve this issue, this paper presents
a method of visualizing the relationship between the response and parameters of the isolation layer with a
response prediction diagram. By using the response prediction diagram, it was confirmed that the isolation
layer parameters can be selected based on the design criteria without time history analysis.

Key Words: Base Isolation, Modal Analysis, Complex Eigenvalue, Equivalent Linearization, Higher Mode
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Influence of Wall Types at CLT Floor Edges on Heavy Floor Impact Sound Insulation
R&D % — /M FHE HIDEAKI KOBAYASHI
R&D > #— R {fi— SHINICHI AKAO

A

AMFREEDBLE S CLT 2 W E R EM OMFAITOI TE Y, KK - gk
LOMEERARE ST D, AT, CLTRMGH A4 RCHES L <IX CLT BEIC[EHE L7z 2 FEHOF D
ARERIARZ AE L, CLT PRIRS O BERRE O DY B BRI BT MR 1 MO T 08 2 BRI IR Lo, R
FRD D, CLT IRUGHE DEEMGIE AN 72 5 & CLT IROIREMRHER 2T 2 Z &%, CLT RIS DOREEDS CLT B
DBFEE, BELEOTRERRFANERZ L AP NI L,

F—T—F: CLT K, ERKRERE, WlSlF, BH#EE, CLTHE, RCEE

To promote the use of wood, Cross-Laminated Timber (CLT) buildings are being developed and

BAIZIERC

considered. For large-scale wooden structures, the combination with Reinforced Concrete (RC) structures
is widely recognized for its effectiveness. This study involved fabricating a box-type test specimen with
two types of wall structures: a CLT wall and an RC wall at the end of a CLT floor. The research
experimentally investigated how these different wall structures affect the heavy floor impact sound
insulation performance. Results indicated that the vibration characteristics of the CLT floor varied
depending on the wall structure at the floor's edge. Furthermore, it was determined that when the end
structure of the CLT floor is a CLT wall, a comprehensive study including the wall is necessary.

Key Words: CLT floors, Heavy floor impact sound, End condition, Mixed structure, CLT walls, RC walls
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Verification of Ventilation Effectiveness of Heated Airflow System
with Heater on Desk using Airflow Visualization

R&D & & — B BT EIZI SAKAI

R&D & & — /NE FH  CHISATO KOJIMA
A #it®  HEZ  YASUHIKO KONNO
SRR KM #+ HIROSHI KOMODA
A—Rr=a— T VHER i EH MOTOHIRO IKEHARA

BN TOFM 3 aF 0 A )V AERYSEDTIRE R Z P S Tedis, =7 1 a v (PT) BMEHIN TV D,
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Partitions (PT) have been used to prevent the droplet transmission of COVID-19 indoors. However, these

N—=T 4 a v

PT may interfere with indoor ventilation by allowing pollutants to remain on desks. To mitigate this issue,
a heated airflow system has been developed using line heaters to induce an upward airflow. To verify the
ventilation effectiveness of this system, airflow visualization and pollutant amount measurements were
conducted. A pollutant source was placed on a desk within a room equipped with a displacement ventilation
system, and four combinations of PT and heater setups were investigated. The results indicated that PT
alone increases pollutant concentrations on the desktop, whereas the installation of a heater, which creates
an upward airflow, enhances the exhaust of pollutants. Additionally, the combination of PT and heater
installation was found to further promote pollutant exhaust.

Key Words: COVID-19, Ventilation effectiveness, Airflow visualization, Heater, Partition
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