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This report describes to confirm dynamic characteristics of the building before and after seismic
retrofitting with base isolation system using micro tremor records. The observed building was built in
1972 which has nine-storey and a basement with steel and reinforced concrete structure. The building has
isolators in the center of the each column at ground floor, and has oil dampers between ground and first
floor. The measurement is implemented for every case, Horizontal, Vertical, Torsional and Rocking. The
records were analyzed with FFT and ensemble averaged. As a result, it is confirmed that natural period of
the building after seismic retrofitting is increased by 15~30% comparing with the before, and seismic
retrofitting with base isolation system reduce upper structural response and torsional vibration response.
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Applicability of AWJ Technique for Dismantling Reactor of the Fukushima Daiichi Nuclear
Power Station
- Cutting Test of Imitation of Fuel Debris and Optimization of the Cutting Condition -

FLil {§—ER SHIN-ICHIRO MARUYAMA
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Based on findings during recovery works that followed the accident at Three Mile Island Station 2, it
is assumed that the reactor internals at the Fukushima Daiichi Nuclear Power Station  (1F) have
complex geometries intermixed with melted fuel and confined in limited spaces.

Accordingly, abrasive water jet (AWIJ) cutting method is considered to be a promissing technique
that can be safely and reasonably used for cutting and removing reactor internals. The authors conducted
tests to examine the possibility of application and to solve the problems of this technique. In the tests
imitation of fuel debris and optimization of the cutting condition is used. The test result made the
measures for some of the associated issues clear, and demonstrated that AWJ cutting method is assumed
as one of the promising techniques for removing reactor internals.

Key Words: Fukushima Daiichi Nuclear Power Station, Dismantling reactor internals, Fuel Debris,

Abrasive Water Jet
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Study on airtight performance of dwelling units in newly built apartment buildings
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In recent years, as the airtight performance of houses increases, some problems arising from indoor-
outdoor air pressure difference of dwelling units in apartment buildings occurs. Three important data of
ventilation design are “exhausted air volume of air fan”, “air leakage area”, and “air volume of air
intakes”. Designers need to make indoor-outdoor air pressure difference appropriate. However, published
reports about the airtight performance are few. In this study, airtight performance measurement was
carried out to clarify the air leakage of dwelling units in two newly built apartment buildings, and the
value of equivalent leakage area per floor area (C-value) was calculated. As a result, C-value of the two
apartment buildings are about 0.36 (cm*/m?), and about 0.14 to 0.20 (cm?/m?) respectively.

Key Words: Apartment Buildings, Airtight Performance, Equivalent Leakage Area, Dwelling Unit
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Development of Supervision Laborsaving System by Smart Device
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Improving the productivity of construction industry is strongly required to reduce long working hours of experts on job-
site. To solve the problem, the authors developed the ICT system using smart devices. With the developed system, the
effectiveness for works related to inspection of arrangement of reinforcement was proved. Furthermore, using the same
platform, the authors also developed other systems such as for inspecting final process of dwelling construction and for
management system to organize not only photos of arrangement of reinforcement but also ones related to the other work.
This serial system named “SMileSite” has been used nation wide.

Key Words:ICT , Labor Shortage , Smart Device , Construction Control
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Anchorage Performance of Reinforcing Bar with Expanded Diameter Head
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Conventional anchorage head for rebars such as friction type or bolt type are made of materials different
from rebar itself. The authors developed anchor heads made of the same material as rebars by employing
hot forming. The anchorage performance was confirmed by tension tests, slope tension tests, repeated
high stress tests and pull-out test. The anchorage head shows higher strength then the strength of rebar
itself.

Key Words: Expanded Diameter Head, Anchorage Performance, Tension Test, Repeated High Stress Test,

Pull-out Test
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An Experimental Study on the Splice Joint of Precast PC Slab
Using Reinforcing Bar with the Expanded Diameter Head
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The replacement of the RC slab on deteriorated steel bridge is an urgent issue in Japan. Loop joints are
generally used for joints of pre-casted PC slabs, but they still have problems such as required slab
thickness or reinforcing bar arrangement in the loop. The authors developed joint structure using
reinforcing rods which have expanded tip as an anchorage and conducted bending tests of the joint part
and confirmed that this joint had performance that is equal to a loop joint. The test results proved that
required performance was obtained even in the case of 12D in splice length of joint and in the case of
200mm in slab thickness.

Key Words: Reinforcing bar with the expanded diameter head, Exchange of the slab, Precast PC slab,

joint
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This paper describes the improvement of accuracy in thermal analysis and automatic control in the pipe
cooling for the purpose of reliable thermal crack control in concrete structures. In the analytical accuracy,
the following results were obtained; 1) Heat transfer rate in the pipe wall has no much difference as
compared with the value in the previous studies, 2) It is necessary to consider the temperature dependence of
heat of hydration of cement. In the automatic control of the pipe cooling, the prototype device that control
water temperature of the pipe cooling automatically based on temperature of the placed concrete
demonstrated that automatic control is totally feasible.

Key Words: Concrete, Pipe Cooling, Automatic Control, Heat of Hydration, Heat Transfer Rate

Dt Dl NEVEAVE

Al JE Al

BOKAN LD
BN K DI

IRFETEHD
i

HALEAY MR,
J& G D (I

25 ThINELTS

HEMORATEERELTS ]

MBI % @O ED D |

B R B COMNER DD, LN LN,

SRS HM A RIS S

) 7B E RIE & R E S D

WO KE AL ML ARET D |

MERREE D
— A 72 I HE O OB 6 E D % B-1 1R

) 20 ALK B2 B E S D

FTIA A

I, RENCIAL AT D ]

L ES I

CEAEHE FH o M7=V ]

ILHE O 20
D

BZORERIL D/ S BERO SR

ILAEO S 2 % (R % B AIATEE (78R4 O |

OUEF R H H

49



SIMEACREBRBANHIZER W 5 14

HDIANTENA T OHIIKRRLZER 2 LT, fFTAALIEHE
Dar 7V —bERAEAITLIHETHD, —IZIE, Fai
DIRBFETENRNTIZ & o THE S =&t TElniThbh
L0, ar7V— MREOHET—44%5EI2LTC, #
WENFECRESCHRER EZHET LI LEHAETH
5, 217U, bLBAEHINLEIC A EE LRI RMIC
BT ENELL, FHTO B - RIS B
Zbhbd, £, T — LR EE AW ERERIED
AHEL B ONDD, FA LT ITNREL, BMREL
Wk LTSS TE R WA N B 5,

AW TIE, FRIETORELZ TX 5720 BiF, L
REIZIS 1T 2 8 & FREN rTRE 7R SPH IS D B 72 1T, 3
o= T OREBITICE N THICEE L 5, <A
THEE TOBRERIZ OV THRIEZ TV, S TH &
NHKRRZELROBERTHEN 7 Y — S OBEAIRIC
FIETHBIZOW TR ZITo 7=, £/, i LRI
HNRAT =Y 7 OBEHEAE B E LT, iALE
ODary7 )= EEEL LIS T =Y T OKIEE
HEHIET 28E@EARIEL, TORERBREIT- -,

2. NATH—) VITHR

(1) HABREE

a7 Y — MTARRBIZ AL 77—V 7 OiExi i
AT 5 %6, M LRRIZ 30T 2 258 & SR T HE 70 P12 X
DL, FARTOBEEZTEX572 T EF TR 0E
Nhbd, T, A7 7 =027 OREMITIZEBWNT
FRICEHZE L 0D, /A TREE CTOBYRERIZ OV THRER
F1To7,

HEE, B-21077 &5 R EHWT, A 7
KRLER AR LU CHHA LD a7 U — NEE % 3+
L, MfENTIZEL > T8 TEREH CTOEMREREZ RO,
HEREIZB T 237 Y — NS OERIL 376 X376 X
1400mm ToH v, FEZEEZ 12mm OG5 L JE S 200mm
DOWr G, TE, WEEZIT -7, MBI R A F o —
NEMER LU, RBRIL S TRk ERT KRR L,

R R IR EN R e <y R DY ol

RGERBRTIL, —RIC 1 A FREOHENEH S
52 LM, HME 38 1mm, PEE 34.9mm O EREHE & 6
U Tz, Z2 B C UL, i EIh 3 & EAE V0 6, 1% 83mm,
B 80mm D A /SA T )L — AE M LT, 1EEFH
M@, B-2 bRtk oig, 78q 74hm, o NEE
i, WEEHE 25 100mm O FEMLED 3 e Lz, £,
ALz 27 U — b OKRRBEBREZ RS 57201,
N TR EET A AT DR WHEREIC OV T [k
KRB Z1T o 72, ZOHEE, A T4micfb v R
RO AL E CIREFHI 21T - 72,

a vy U— ki, BBMEL NI REAY REFEHL
TERFOVRE 40 OVTF 4 —I 7 A bar sV —bEEH
L7, BB ERMEEZR-1II7T, £, KB LUZ=nR
BRICB T 2 AL 2 R-2 1R T, KERBRICB T 5%
BT OWNTIE, — RN 10~200/min TH D Z &
Mh, WEE LT 150/min Z5%E Lz, ZEmRBRicky
DU DN, EHMIA ATHE & & 2 LD HPH T 3 K
WrELT,

£-1 27U — bORAESEMH
BEON | AT [HEHM O | KAV | a2 5 e
sk V7 ks | x| % | o | PEGgm)
(cm) | (mm) (%) (%) | (%) |tAVRCERAR) | 7K
40 | 12 20 474 | 459 | 45 353 167

®-2 AT =V T DOHEAEM,

PR E IR (FHR ) FRE it (L i )
K R 25°C(F-# 25.8°C) 26.1cny/s(*F-45 26.1cm/s)
- 2.0m/s(*F¥J 2.1m/s)
72 MR (ﬁ§%2% 7.5m/sCEH 7.6m/s)
(-0. 2¢) 15m/s(CF-#) 15.2m/s)

WENTIX, 2 WO RREFRIEIC L DIREMITE L,
MreEsrmk, REFMICEZT 5WHEZ, WMz 890
T VA DBET ML LT, AT 7=V v T HEERIE DR
Bres Vv 2B-3 27T, ok, Wfiia1T 5> ET, A
EWPEGT A RN O Z L ITEE LW, ARIZETEGE
DO—I L LTET LT,

1800 St e L RS
1500 X R B | Béffii
[
= ol B
A S |
100 - £
XA 7 - © l )=}
| ] Gex S gl |
arzY—t o § <
< ,
) & | 188 ‘ 212

X-2 R o X

50

X-3 fETET IV



(2) AP U= FBLUEHBHMOREMN

WA T HREETHHET DR R ETORR
FER AW, Tk o Tar s U — hEB X UWEwS
DOEFFEE R DTz, TORRER-3 ITRT, KFITIL,
HEL L TEENRMEL LR, 2227 U — hOE
KPR O EAEM 1L, =227 U — MEER G ERHRD
WRENDETHY, WM LzRaAFa—r
OBREROEREMEIX, a7 ) — MERERGEEG
PR ENDIBEEROBEMMALHEE LIS DT,
ARICEN D HOBRER 6W/m*C (v — ) LHEA
Fr— (EX 50mm) + 33— hDOEYRER 2W/m*C%
AV, EEBMMREZEROXINOLYELEZLDTH S,
VAT W22 27 U — FoWEGEE AL, B
Karrz )= TLEEORE T EH N, 22
W, IR (H), Q)X i t B £ TOWBIEE L H&(C),
Q. 1T BVEE EFB(C), r IZWrBEE EFE I
B9 2185%, too lXFHEBHEEMIR(H)TH D,

Q()=Q.[1-exp{-r(t-too)}] (1
-3 =7 VU — B X OWrEET OB O HEE A
WrEREE | KRR EN | AR
LA ) =70 | B35
IR | 220 | K | 250 |k | 22 0
FLAAZIRE(CC) [133.2]16.8(33.2[16.8(33.2|16.8
7 ¥ (kg/m®) 2330 2330 2330
ooy | HEAKIKEC) 122 [113][r14] 115
RS BREE(W/mC) 2.7 2.7 2.7
*ﬁ%?&QAC)sm ﬁSVH Abﬂmséw
v r 438 | 1.99 |71 92.97]1.75
too( ) [0.104]0.214 0] o0
WIHEFE(C) [34.0|11.4[34.0|11.4(34.0|11.4
i (kg/m®) 34 34
Wt R EW(KI/kgC) 1.25 1.26
BRE L (W/mC) 0.0741 0.15
BREEWMTO) 14.0] 7.6 [140] 76 [ 14 | 8
120 Ft O R
e G (22 R
100 == AT (REEAE)
------ AT AR (BT AR L+ 5720
) — RN IEORFIREE T L)
Z 80
s T~
E 60 \'\ \
. .Ec\‘."
'E_ ~ . < .\~ - o L
2 4 RS D -
m \'\_ \
EE R
20 | 1=
0

i (H)
X-4 HEAHERAEIT T 2 FHUE & AR IE o g

a7 V=77 = 7O HEFIENCEE T 2058

KRBT T VL, EONRETIEGKIEAET
N VMR Lz, RTEF X, AV b OKRKIGZE#
R Z LSRR L, SRR OEV & L CRBL L 2K
MBAET L THY, FWIE T IR 5 R E KT
ERBLT, TEOHEERBBICHISELZLDOTHD,

FHME & fRENTE O bk 2 B -4 123, WrEVEE EH K
B L OKFIREE T L & FO 72 W AT il & FHRME I IR 5
WEBL —HLTEY, BEIIHEBTAIThA TS Z
EBNbMD, £, EEEEEZ RO TR, R iRE
WZIEETDHECOFBBRIT—HT 20, BRIEEFENER
LT ENbND,

(8) I\ TEETHEEGEER

RA T — U v 7HERIE T ORBREE R & AV, WifiEtr
WL o TS TREE COBRERZ ROz, 27—
N B L OB, D EVREME I, RS ISR THEEME Z Ve,
KERBRICB T 2 BB EROHEFE R E -5 1ZR”T,
B oD FERR I, B SR RET D BYRER &l O Btk
I, RQ)TEEND, 2212, h 1330 FLKkEDE
R T D BVREZR (keal/m*h°C), u 1L/K D FEEH (cm/s) T
»H5,

h=4.75u+43.0 2)

KETRBRIZ BT D3 THEH COBRERIL, WiElE
B ERRE AN EE T 337TWmSC, KERET L%
W= 58 T 159W/m*C LHEE S, KMREHAET L&
AW TR/ SWEEZR L, ZhiE, AMESET L
PIREERGEM A ZR LT b 0T, BB S REK FIC
SGELTWDEdEEZOND, 2, HOZOX LD
BCIE, AKFREE TV % 72 05 AS BT M E & R

500 ‘
5 — miuoOR
= O WENEE BRI L DHEEE
£400 | @ KFIFERMET ML HHEEME —
z
7 O
# 300
“
&
$ 200 ///////
= {
F 00 /////
N
s ~
4

0

0 10 20 30 40

it (cm/s)
E-5 KEEBRICIH T BB EROHEER R

51



CIHEACREBREAHIZER W 0 14

Lz, 72720, FHEME & AT O ik % B-6 ([C7RT 03,
W DOREFFEEZ H 2 HA TS, BLOXNGEL
NDEBYRFERE A WIZGE L 0oET/NESL, E—JRE
T2~3COETHD, TOI &b, EEMITICHEMNT
DR T EREDEROBURERIZ OV T, HZOK
DHEATE D EBERBTE 2,

2RI BT 2 BVRER O ER R 2 R-T 12787,
M OfERIE, 2> 7 U — MERER I EGHR]D IR S
nd, ar7 U —rOBHEIZET 2BREROSEH
NHHEMBLEZLO T, Bl 2~3m/s O AT 12~
14W/m*C <, JRH 1m/s Y729 2.3~4.6W/m* CHEEEHIMN
THEVWIFMEEMmETDHAE R LIZbOTHD, =
B NE, EREHWE AL T =Y ST, oo
Y7 U — MEHEIZE T 5 BVRER &I O B4R 25568
T&E5ELTWV5S,

ZERBRIZ BT D S TREE CORVRERIT, AKF0%
BETFT L ERAVESAICHAT, WEGEE LA E AN
LA RERMEETRL, KRAETTVERNZEHA

65 — M
ol o~ FERLIE - 5 S AET)
, | T WA B AH L )
55 '"‘\‘ \ | 7}(}‘[]%?&%'}“/1«(@@@*&)
o N K3 B0 7 (30 54
50 3
i A\
mg \ \
=45 A
# \
g 40 k
#
= 35
30
25
0 1 2 3 4
i (R)

B-6 /KmBRICE T D RHAME & AT o b

o | R

°. O WrEMRE k5 K 2 HEE

t ® KFIFEBET I K B HEEM

= 150 -

& o

# o

" ~

%1m - -

E ”/ - ""

# 50 O " 2=

N L

Ay Y —d y=2.67x+4.48

£ < R? = 0.99

0 |
0 10 20 30 40

JEH (m/s)

-7 ZEHRBRICE T DB E R OHEERE R

52

IR T ETOSBHEOFMENICH 505, WERE |5
KEAWZHEITIEREANDRR L oo, 21U,
KGR TORR & FHET, AKFIEEE TV HNRERTT
HEEEB LS OT, BT BEK TS LT
Lhl-wbtEZOND, TOZENDL, AT —=Y T
DOUEERNTCTIE, 7=V 712X BELLLEBETD
MERH Y, FRCEERFEZBIE L KREET v
FEATOLERS DI LD EB XD,

T, ARlORBTHE LN, NS T EERE DR
BT D BVRER hy, (Wm?C) & JEIE uy(m/s) D BRI
XB)TRIN, 27 UV — MEHERFEIZRENDS, =
Y7 U — hNEHE CTORBESE & JREO BRI T
LT ENPERTE,

hy=2.67u,; +4.48 3)

(4) V=)V RECRENSHTURICRITTEE

PRA T HREFTN D KRELORBELCHEN 7 U —
N OB EZD TN RIE T 5B % feiB T 5 12 O IR AT %
iTolcoar 7 ) — MOBRESRIMIIKGHRBREFEHKELE L,
a2 7 ) — R OKFBEBFEL, FEONRETHEAK
MEBRETVIZMH L, £, MrET VIZR-3 %
AL, SAq TR TOBMRERIIXQ)B L OX3) % A
WTHEH L,

NRAT T =V TIZB T HKROBE L ENRa T )
— NOWANC KT T AL E-8 12, 22K ORE & B
a7 U — FNOBAIZKIETEELR-I [ZRT, B,
Z 2 CTOWNBERIIR-2 ([ 2 EIM o NEEH 2 1R,
TORERIND, KRPEXOBEEMUNEE, TR
LI E , BANRITELS DR b E L,

P2

A

el
(=]

T T
—O—JKiR10°C
—— KIE20°C
—O—/kil230°C

wE (C)
~ o]
S [e)

f"]

'%]?

(=)
(=]

—

\é\\g\

IS
]

AUP N EE IO fi
4
(e}

[O%]
(=]

0 5 10 15 20 25 30
Vi (ecm/s)

B-8 AT 7 — 1 7B HAKDEE L HHN
a7 U= OBRAICRITETEE



—O— AJR10°C
5 800 —A— JEIR20°C
~ —0— AIR30°C
= 70
g
iz =
¥ 60
S
= \\%\\\
w50 C ~N§?
- e
= 40
30
0 5 10 15 20 25 30
A (m/s)

B-9 RAT 7=V 7B THERDRE L AR
WAy U — kWA RIE T 8
MEICHOWTIE, HDREL EOWRE THRNPETHIZ
ROLMBEMRH Y, THIIKBIZEBNTHETH S, Al
DKMRERTIE, A TBER TOPRERN K E L1k
LTh, DRIZRERENECRWVEERPE ST,
COFITLHANEEL TVDLIENBEILND,

3. "M To— T 0EBHIEIZET S5

NA Ty =V 7 OEBEEML, —RICERTORES
NIRHTIZ L > TIRE SN DD, £ DOBRIARE L= W HEE
RSN LRI > T2 L L725a1iE, FhimiL
TR B E LN RVATREME S H Y, KOER DI
RMEORENLEIL DL EH D,

2T, XoEpoMmERFEEREL, ST
— V7o EFEEIZ OV TRET E1T 2 72,

(1) A FH—1) oFKEBEFIHEEDRE

X0 HRKER TR T =) T R T
AU, AR OB O RN BN K 51T, iR
BEONRICITEIT LA H O, EL D & KREZSIE L7
FREEIZRY, £2C, EEOHMILLEEL, <1
77— 7 OKEE BEET 58 EARIE LD, 2
BEOMER ZR-10 I[ZRT,

AIEE X, W27 U — Mo RRMRIRES
L, ZEOBEENRFRFICHETE SNEE S ERS 72
Wk olZ, S T =V 7 OKIRE BB D
Thb, TORME LTIE, O5edHBHIE o7 0 mE
MOMEFEZRHIEA TR T, B bREND, OflfzhE
DX VIAKIEFI 2B Lz, @FEKICIKIEKZ RS
%, BENRA 3 SR E W ZmKRA TR X B K

ayy V— A Ty =) 7o BT 5 A

I N= I/

o ZVE (A Hror i)

e°'sBBaa|. .
£8§°88888 e

IR A B
I| N O [ gl

A=A NNl

FI7—a=y b

IR 1 T ) A 2
®-10 /5o 77—V > 7K {E H Bl 4 & o 2 X
EEEZRAT 22210k >T, KEHHOL 2R X
iz, ORE 7 U — b O E DS e 6L 1285

L7-t50%, FICHERDIESR L, FEAKMOKIR S R~
W EFT D bilmALSILTE D, RENETH
ns,

—J, KEEEZEMATS EToORBEME LTE, KR
OFREREZ TR T DLENDH D, FHiRK & IRIBEKORE
ENNEL B AT EANRETH S, £, FAHE
BCIXHIRAKATOZ =Y AL T D,

(2) AEEEDOHREMRERRNER

RIE LI 77 — U > Z KR B B 5 & o PEbE
WkBR 21T o 72, HERRIIE-2 26 L, BN E
bHla— & Lz, KIRAKOREIL 10°C, MEKOFEIL 15
0/min IZF%E L7z, AR AZBEE-1 1277,

PR DR FEFHAAE R 2 B-11 2R, KF O FRBRIT
RPN EEE IZ S 2R EIRE T, ZOREZ S &K
BEOHEZITH, Thbb, BIFRNEEmIZHIT D IEE
B, ZOBREREEZBZ D EIMRANES SN, #@AKR
EMETFTT2Z L2220, REREDER RN Z
Biibd 27l miBE 2 R T2 E L LTnD,

FHARE R A B 5 &, BUMNBER COIRE AR EIRE &
EEZ EEABRENMET L, REREEZ TR & HEKE

B AKE+T T —a=y | |

AT — Tk
3 By
BRI

53



EOHMEAREBREI R RS 14 5
80 — EKIRE
IRA T
70 —— BB
60 ——— TN BE T 5% E TR
Vo ame N -
O 50 [
] e,
= 40
' [
30 -
20 " S
0 Py
0.0 0.2 0.4 0.6 0.8 1.0
e TobofE B E(E)
K-11  BEER A oI5 L 3 SR
50 ‘
— KR — KIRK
— Tﬁ?ﬁﬂ( _:@7}‘(
40
=30 ﬁhﬂAhkxk;ij—JLJ\kakfﬁJ
&
= 20
10
0
0.0 1.0 2.0 3.0

FIRRGE T 7 6 % H ()
B-12 SR & 7K O 5 R

ERERHLTWEZERNbNE, ZOZ &b, HEET
EFICEELTEY, BEHHIEOARBEN R TE 5,

—%, BREREZEX B CHKEBENSTND 20,

EEOREITHRERELV D LELS R ENDLMND,
ZTOE®, REREITEEEELY GNILSEET DL
DD, TOBREIZONWTIE, #EMFicksTHRAES
EEZONDN, SCRELEZD, v, 4ROREK
TUE, AiROKBHRBRCOFHNE (B-6) 725 SCTHEZE
LBlWEZBREEE LT,

£z, KR EKIEOFHARE R ZB-12 (SR8, ®E
RELLT T, kMl EICELLZEZIE, FERAOIHEICEK

S THEAKIREDRZ I EFT Mz R L, @Azl
I 23RN FER T E T,

4. FEO
SEGLNT R Z LU TIZRT,

ONRAT 7=V TIZB T LMBETREDN Exd BR &
LT, A TEEE COBYRERICONW TR AT > 72
fER, A T EKEDEFROBRERIZ OV TITHL
DRIN, NS T LK EDERICBIT HBURERIC

54

DNTIE, 27 U — MEHRFERGHR IR S
5, arv 7 Y — hEHR TORRESE & RO BIR N
WHTED LR TE 7, B, SHORBRTE
BT, NA T EEREORERIZBT LEMREE hy,,
(W/m?>C) & JEIE u,;(m/s) DBIMRIZR A TEEN B,

h,,;=2.67u,;,+4.48

@ AT 7=V T ORBEMTEIT o TR, K%
K[OBEMMENEE, FERENZ VT E, BEIZ
RIIEL RN bnot=, 12121, HEIZHOW
TlE, DOREL EORE THRNEITHIC 2 5
MAHY, THEFAKBIZBWTHETHD, LR
ST, KWz 77— T4, ik
D HAKIBZERE L7 FRRITERWY,

@Fikar 7V — MBI 2REMREELZFHIL, =
ORFENHFIFICHESINTZBES ERSZRVWE D
W2, AT 7=V T OKEE BEHIET L EEER
EL, ZOMEMRRERBREE/RTIZLI2E-T, B
BN FRECH D Z L2 EE LT, SRRAEL -
BORMIE, FEAKICEBEKEZRET D, EEHES 3
FiE R AW m KRS 5 RIS K D K IR G & B
H32ZLiI2koT, KiRFAHOL AR 22RO
LZAITH DN, KEBOHTHEIRAZMERT D2LERH D,
TR K & AKIR K DR EFE DN E < e D A& B A A
NEEThH D, Fiz, RABEBTIIHEKTDOr—V
TEREHREL T O LICHETONERNH D,

SE M

) a7V —FIL%E: v2ar 27— oUOUE N
I FEEF 2008, 2008.11

2) /MREE, WWHIER, 71N ot MR IE#s R L
XPCHEY x HFEFH~O&EmEEI 27 U — D@,
27 Y — ML, Vol.33,No.6,pp.36-43,1995.6

3) LKA 2012 FHIE =7 U — MERERITE[H
FHm], 2012

4 B FlA, AIE— RNV ET 2 REA Y FOES
KFNFEEET L, ERFRHHICE, No.526, V-29,
pp.97-109, 1995.11

5) HEEEE, WNHK, L W 77—V T
BT 2 ERE M OBURER DR ER b ICHH R
DN, EARFZWLMEL, BF 343 5,
pp.171-179,1984.3

6) —EEH, NRED, WOER, HFH%E  PC HR
Ay —2ZFALIZERICL 4T 7=V 7L
B, 27U — FTEE KRG XHREE,
Vol.17,No.1,1995



TFARY = — OB OFRA & FBEFERRAE R - T VKR T AR Y v —F L H VO JEHERE

W52 DR -

AR T —OMERERDRE & ERERGER

S TFILAYIKERDSARYT—FILZILDEMHEREIZS Z

B2 488
o -

Researches Trend and Experimental Results about Fundamental Characteristics of Geopolymer

- Influence of the Molar Ratio of Alkali Metals to H,O on Compressive Strength of Geopolymer Mortar -
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Geopolymer is one of construction materials that contribute to reduce environmental impacts. In the
development of geopolymer mortar, we investigated the trend of studies on geopolymer and summarized
characteristics of geopolymer. Additionally, we examined the influence of component proportion of water
glass on fluidity and compressive strength of geopolymer mortar. The followings are obtained; 1) The
component proportion and unit quantity of water glass had a small influence on the fluidity of
geopolymer mortar. 2) The component proportion and unit quantity of water glass had a small influence
on the relationship between the molar ratio of alkali metals and H,O and compressive strength of
geopolymer mortar. 3) The strength development of geopolymer mortar has higher temperature
dependency than cementitious materials, but does not show any significant dependency on accumulated
temperature commonly used to cementitious materials.

Key Words: geopolymer, geopolymer mortar, compressive strength, accumulated temperature
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Study on Lateral Loads Applied to Piles by Lateral Flow of Liquefied Ground

e R
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HARABIT XD W5 W8 2 B 19 DARARB 22 BT IR 2 L U S HRWZ & TH DA, SEREH S R8I
B SGEITRERRBAPMBEL 2D -0, GEMZMTRESRALETHDLLER D, EELIL, BEAR
FOMAL BRI X2 M7 RBIxRICBE T 2 it 21TV, 2IROERIE HIEL TEORBEIZ OV T b st & 1%
OTE Tz, AW TIE, MR ZER S THHREIZ 4 U S 2 DR ERE T, WROREZIRO
BT BN HI IR 5 2 5 58 L B AR T 2 BN SO W TR Lo, AR TR BAUTHEN
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The characteristics of soil have to be changed in order to prevent the lateral flow of liquefied soil.
However, their construction cost is high and impracticable when the target area spreads widely. The
improvement method should be more feasible. The authors are investigating the most effective
arrangement of DM (Deep Mixing) piles to optimize cost-effectiveness. It is proposed to irregularly
displace the DM piles to prevent lateral flow in various directions. In the present study, centrifuge model
tests were conducted to clarify the improved effect of the DM piles against the lateral flow and its
arrangement in detail. The lateral load acting on the DM pile from liquefied ground, which is required for
determining design strength of the DM pile, was investigated.

Key Words: Liquefaction, Lateral Flow, Deep Mixing Method, Centrifugal Model Test
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Field Experiment of Pile-type Improvement and Shallow Mixing against Flow of Liquefied Ground
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The authors have proposed cement-treated soil columns against liquefied ground flow, and examined
the effect of the countermeasure. There are not much research on the combination of shallow mixing and
columnar improvement into one structure so far and there remains many unknown points on the
workability and the quality of the joint part. Field tests were conducted to confirm the workability of
columnar improvement from shallow mixing ground and the performance of the pile head joint and to
establish a design method considering the fixing conditions of the pile head joint. As a result, it was
confirmed that the columnar improvement can be constructed regardless of the state of shallow mixing,
and that it is possible to construct a high quality structure by this construction method.

Key Words: liquefaction, lateral flow, deep mixing
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Experimental Study of Reinforced Concrete Shear Wall Using Different Concrete in Strength
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Shear loading tests of wall panel having slab-wall panel joint region whose concrete strength is the
same as slab were conducted. The test parameters were the presence or absence of the slab, number of
confinements and the presence or absence of anchoring of the confinements. On the one hand the
specimen without slab showed significant damage in the slab, on the other hand the specimen with slab
showed excellent deformation performance although the horizontal slip between the slab and wall panel
was observed. The maximum loads exceeded the ultimate strength calculated by using the compressive

strength of wall panel. It was considered for slab-wall panel joint to be confined by slab thinness of wall

panel height and high strength concrete of wall panel and orthogonal direction slab.

Key Words: Shear Wall, Wall Panel, Slab, Confinement Effect, Ultimate Strength, Curvature
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Study on Manufacturing and Quality of Ultra-Low Shrinkage and Ultra-High Strength Concrete
Mixed with Actual Full- Scale Mixer
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Ultra-Low shrinkage and Ultra-High strength Concrete using 3-ingredients binder such as portland cement, silica fume, fly-ash
and using ferro-nickel slag fine aggregate was manufactured by actual machine mixer. As the result, the followings are verified 1)
In comparison with conventional concrete, mixer lord is lower, fluidity and strength development are superior, and autogenous
shrinkage decreased remarkably, 2) Concrete with stable fresh property and strength can be obtained, 3) Covered with insulation
material at curing, strength reaches to 250MPa and satisfies design strength of 220MPa.

Key Words: Ultra-high Strength Concrete, Ferro-nickel Slag Fine Aggregate, Autogenous Shrinkage, Mixer Load
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Wind Force Coefficient acting on Floating Solar Power System
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Recently solar power system has been constructed on the water area as well as on the ground.
Examining safety against wind, it is important to examine wind force acting on floating solar power
system including solar panel. In this study, the wind force coefficient acting on floating solar power
system developed recently was measured by wind tunnel experiment. In the case that floats are arranged
in north-south direction, the wind force coefficient acting on enclosed area are constantly distributed and

the value is smaller than that at northern and southern edge due to shielding of the windward floating

solar power system.

Key Words: Floating solar power system, Wind force coefficient, Wind tunnel experiment
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