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Development of Sloshing Damping Devices for Oil Storage Tanks using Floating Nets

SHIGEKI NAKAMINAMI

MASAHARU TANIGAKI

ElJI TATSUMI - TORU SUZUKI

HIROSHI NODA HIDEO MATSUNO SHINYA SANGAWA

Key Wards ; Oil Storage Tanks, Sloshing, Floating Nets, Passive Response Control System



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

LES [CRDBRAROY IV ITHFVIN—DEBIR

BB B YR RXTY PR LE

F-U— R #ETAGE LES ROv>>VIBR, JEHEKE

KIBRDRAEROw Y VT DIRRIBEL, RIEE
Y >IN —DFREEDATKIER DRI ZEEN DAZBASE,
SFSEBDFICERBETED AAFRT CFD ICKD
20V Y VIRROBIRZERHT,. BHEEIEOD

KB THARE UICKRIEETIVIIN-1 ISR T REE
KIETHD, KT, KEPREICROY YV T DIE
BB UCERR Y ~ZRE UIZBEICDINT
BRE LIS,

HERASEFEICIEIRY v H— FBFICKDE
DEZERVE, BELRETIVIEERYT U Y R+ —
E5)UIC KD Large Eddy Simulation & UTZ,

BRREMEE, HSMACEICKDEHEREE
REEBIETDIRIC, StERIICEBRAZET DE
BRE Flux DE5TH O [CTRDRDREEIZIET D
DTIFSL, REBISE TEHERIVADRIAIERE
ZRESBDTETEHR LU, 9805, 5t8t)L

NIRIREIH CRERBOBEREZN-2([CR T, 518
TROIZEHRFORSIRIBIIEERBR KT ZE
LTUD, HIRIREIEFICERNRDOONDDZDE
[FBHTOINTHD. BRRY FDHIDIHBEICIE
HIRIREIEHE THE EEBR TRIRR v FOMRIC
EENDHD, HBICKIDESIRIBIIERIBREIOK

Max. wave Amp./ Excitation Amp.

120 I :

77 . ----------- Exp. w/ Net ||
; Exp. w/o Net

S0 .. o]l L] Cal. w/ Net |

° Cal. w/o Net

60

0.80 0.90 1.00 1.10 f[%IZ]O
©-2 MIRRES RS OB

STEII HSMAC JAIC K 2R EDIEIERRE TE DI
ZMRICI XDICKBUBZELE I DIIIEZAL,
DFEDRAOY YV TRENDOBRAMEC DU\ THEREY
Lz

CEBBREZET DEE, M\EEtDOBICEBR
BMONOED S DRAREEN st1EOBEHREDH
PELLCEBRBUBZFTE U,

Oscillating direction

-

w/ or w/o
Damping Screen

150mm

Water

278mm

B-1 WRE UICREFZKIE

EEDTND, HIREFICHIT DKIEARNDTHRND
MLEBBREZN-3 ICHT, BeRBINECALE
O DEZITHENBLIED, MEDVERACSDIEM
(FPREREHICTHD. CNIFHIRIBZIRE L
IEREIERICKDBERRTNRF UL, UEDKD
[CATAFR TRALLBEBREEEZORAY Y VT
REN\DBRAOZIUDERSNL, FE CFD IC
KD IKERDRNOFBSEE=N TS OIS,

200

150

100
50 N
0

M-3 BHKEBELETRENRD RU

Reproduction of Sloshing Phenomena in Rectangular Tank by LES

HIROSHI NODA  ElJI TATSUMI

SHIGEKI NAKAMINAMI

Key Words :CFD, LES, Sloshing, Rectangular Tank, Free Surface




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

FC150N/mm2iRk&@@E IV D) — ~OERB{EICEIT TDRREY
A e ULk 53 Bl 16
F—T— R BRETIIU—F, EEGTTU—F, FEEERE, BLIE TL vt

FoEm

REHEERE (Fo) 150N/mm2 MFTOBRED  RERRO, BEHBKOREERELS UICRER
VoU—E, BREOHBEDSFUE, FRE  BERBLE. TOBRIOEENE WIEBHT
DEBOLF+ —SHZRIVOU—FTH E3Y  UTHBERCRERROBRERAL, B
T ORESFHTROREY, SHOREHED  FEOMIES S,
mRoBE

SRHBESEH. EHMHE1 TR TREL. WRUEIPRREOREED-3 CRY, EEEE
TUy YA tROIBEEE HHAORE, BERE  CHESHKL 7.0 BETREORITSERNH S
KOREBELSUCERREERALE, BEE N30, IPTRASNENCEIRRSNE, &
BEIEEEELT ImBOTOy IO AR 2 HERTRE EERENEEHICRENES
LRSS (B3 ¢ AB4ABESSCHRL  BEANDY, BEEHNTSCE TaESN
R (WTEUD), 2O 500mm BRENTOY 3
D OB 6 EENH LI HBIA(NE) 2B U,

o

JU v Y EROBEZEOBIER-1 ICRT. 18 B T AT D
it & +. [T7AY =~ — 180} —H _
HUHE LUTHIBERERATSEI5YTT0- 4 Iv L 85
Y NN . £ 160} 1 i
ENMETTDEO0, WEELREEE 10 DFTHER 2 g . 858
[FZE LTS, = y Vv, o
EEBEHRROREED2 [, BRERALO %m)g ¥, e |
\Y
8oL~ —
O T ek s 200 | rgammn . N eanmm
00; oo; hiz ] T % o 2 N ‘Lm%
. 94 e el o B | ]
3 —W16%H —A—14%E | 2ol & v v
| 80} = E E 160} v 3 Jk vY |
b Z 140} z v ¥
S 701 - ~ ~ 140} % v 1L |
4 #1201 il v v
N 1 & # 120]- v 1L v |28H 91H
| | H H B 1L O m 3
% 50 = gof #1100 - v v EM#
400 3‘0 66 96 liO 150 180 60— 80 A‘t é é 7‘ é 4‘; é é & é
#E3E RFF (min ) FEEMAKE (B/W) AR (B/W) fEEM KK (B/W)
-1 RO 02 (pEmreE E-3 D7V HEARE

EEOCE

AR TH/ONIEANRELTIUTDRED THD. 3) RESLETIHEEMKEL 7.0 RETEREDIRIT

1) 150 N/mm2 {R&8E 3> D) — RO D4t SIERNHSNDD, S0CEBZDYESIRE
VISV RTRDICRETEZDICEERE BaRICEE, BRIHBEHECESEN.
TEI6%E 150 DETIC, DIy yattik  4) KEOZBX TIIPREMET T DIMERDD
ZHtR TS EZER LIS, BN, BEZEHNT D ETHREINIC,

2) BERE U CHISHIfZEATDE, DRI
BTOIL Y Y 2 IRDZEIEDKRE,

Study for Practical Application of Fc150N/mm?2 Class High-Strength Concrete
YOSHIKATSU NISHIMOTO HIROSHI KAWAKAMI  TAKU MATSUDA
Key Words :High-Strength Concrete, Structural Concrete, Strength Development, Curing Method, Fresh Properties



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

YEISREEREZZITICEBERE I YD — ~OBC e

B % L ET R Fe

F-U—R:BBEEI>DU—F, BCRiE HHSEER BEEE [BRt

B RI= ]

BeBEIVD)— ~IFIKSBZECRBU FH
NRITL, ZOBERFMSKIBESHL (W/B) DIF
NN, MHBOBEREICKESIEESIND.

SENSOUBNIRFEOERERCIE, BIRH
T TOBESEIBO THDBEDEFANRDESND.
ST DR

BEMICIHERRILESY FEXY RZYURD
1—LAZESBILTI0%EBUIZED (IUTLSH Z
ERL, ERNEDIT U VAL - GIESHRE

A RIS, #BETEERE 120,150N/mm? #R
(W/B=16, 14%)DiBd@REI>V D) — haxigre L,
VERICLDESREERETTH, OBCIES
DS, QIFoRMIC X 2B IIBIEEIR DS,
QBECWBEOTHFAIF AN ZBHE LI,

720100 X 100X 400mm DEINEHERA =,
SHIUEREE 0C—EFRHERKIUVUEIMEBEXDET
N UIZHEAS R BB RLEICHIE UEBRICERE L,

wMERNZ, EPNZNOIVDV)—RICTDNTHE BolNEO THZEIE UIZ.
100 100 100 ‘ 100
LSF16Ex20 . 0 \ 0c—EE#H | 90 ~ 0 A% B BE R & 4 (Tmax60°C) 90
¢ o — N
| 9—100 \S‘ 80 <=-100 \ \ 80
wiEs  x 200 %M 0 X-200 C 70
AME 300 LSF16 605 &-300 7| NLSF16Ex25 60 o
ke/m) 4 o] 50 € o0 |- LSF16Ex30 _| 59 &
400 LSF16Ex20 04 5 BE / AN x
W/B® 2500 —iEE —t— LSF16Ex25 40 pg 500 7 \ 40 g—g
#HEM 5—600 LSF16Ex30 — 30 5(7_600 LSF16 30 =
T m -700 ] 20 ﬂ"]J]—700 — A 20
W _goo 10 -800 10
-900 0 -900 0
0.1 1 100 0.1 1 100
5 (8) s (B)
-1 BelifEO THAIEBR

—EDHEBRBERIDUTZBESHICL, BSUNE
OFHTFTAFEZRE UL,
DVHEEEBERH T THOESIRBO FTHE 20T

—EEM FICEAIRICAETIBEL, BERERT

BIFIEBICHRONDICRD., F/Z, PBERFOR

SRENBVEE, BEIBOTHIREL,
@R—BERHTTCOECIEO FHIBER ML

FEABSR IS ENS ISR LT D,

Bk IC X D2BESNBOERBMNRSIVEASERE

BERHETTERSLN, HRNEICHNWAELRD,
DR ERERHETOBEBSIRBO THHEIR

€as(X10¢)[&, 20C—ERHTDERHEO T H

€ as20( X 10¢) ERBIBE Tmox(C) R K VTEERE

M(T + HNZBWTFAIRN(1)[CKDFHBHTE D,

€ as= € 14as/ € 140520 X € as20
X [1—exp{—a(M—Mo)"} n
CCIS, €4as, € 140520 - FIEASIREER KU 20C
—ERHTOD, ZNZNHE 14 BTOBSIED
FH(X10¢), a, b BCHIEIEERTEZRT IR

100

0 o LsFis |
S -100 \ |
=" BEBRE (Tmax60°C)  _|
X 200 sl 5 [ & P (Tmax60°C)
% -300 N = —
T 400 =~
2 500 |\
= N
& -600 P —~—
1 -700 —3aE
_ggg -;EJE‘EE(T‘maXQO F) 1 —_—E |
0 2 4 6 8 10 12 14
s (8)

-2 BeliBOTHDFAEBEEAE

Autogenous Shrinkage Characteristic

of Ultra High-Strength Concrete

under High-Temperature Career at an Early Age

TAKU MATSUDA HIROSHI KAWAKAMI

YOSHIKATSU NISHIMOTO

Key Words :Ultrahigh-Strength Concrete, Autogenous Shrinkage, Temperature Career at Early Age,

Maturity, Expansive Additive



Reports of Technical Research Institute of SUMITOMO MITSUI CONSTRUCTION CO.LTD.
SBEIVD - FOBERIRICSZDVHRE

F-U—F I BERE SHEEI>DU—F,

BREODZECEYT D3R
WL 5T MB B R iFe
BERE BRI RS REXT R, YUHT2—1

FoEm
BREDY D — FEBEHICTRUESS. 8
SOKFIRICE DS EEEES, ZOBER
BEBIYDU — FREJEEEED 20CHDA
B TESNIRELDEE BB ERBINTL)
B, LD UBH'S, RETEERE 150N/mm2 RO
BEDYDU— R TR BEEIY U — RRED

EZ LOJRKMMESNTND, 2T, BEFR
IWESYREXY REYUNT a—-LEREHMEL
T, 100N/mm? ZiBZ 23V 0 — hZiRDIEYE,
RERUZHARICETIVEEREZS AT, REIM
BICHDEOBERDIY D) — FRENMEEEED
0CHNMAELEBEZ LODRMHZIR5T U,

EEIHHHICDIE > TREBED 20CHNABER
ARoBE
BEMHERRIL S Y FEXY FEYUNT 2
—LADWBTEL, KEBBHLIE 3 Kk
(14.3%,16.7%,20.0%) ZRARUIZC. EXTASR
S8 & 20CHNARE, @1 LTI EFIVEERE

FEHREDESINESRE TH D ENMHER SN,
I, COERIRNITNOBEM TE>RTH DI,

—_
(=
(=

T | iR L L BREF R
- = —=60C28hE T

g 80 i i ---60:C70hif““

B (6/%9—) EURE, T O oS 3

N - = - % 60 JI—I‘GI, ; ! ---40°C70hE T

MERIRZEEREICK DD LEHEREN-2(C = BN ——40C100h % T
T, BEIEREN 40CTIEEDKBSHLLICD L A0 -

NTEME 28 BEIKT 20CEERMRDBEDF X 20 | Teeueees

SHGL 13D, —T9, 0CICI2B EKBEMIL 16.7% § ‘
04 18 28 70 100 200

E143%TlL, ## 91 BICBR > CERREREZS REERERE (h)

&1 ETIVREERE

180

~ 160 W/B 20.0% W/B 16.7% W/B 14.3% ® 20CH /A

<z 160} - S A |—20Crih i

g 140} [ 60C A 60C28hE T

= 60°C o 60°C70hE T

Z 10l 1| v 60°C10?h%i§’6
——60°C A1/

%(100— 11| 2 40°C28hE T

= 80} O 40°C70h¥ T

i v 40°C100hE ©

= 60p * ‘ ] ‘ ‘ 1 Lo ‘ Z---40°CInl )

100 1000 10000 100 1000 10000 100 1000 10000
HHEI\E (D-D)
-2 RBERECKDEEFRIFLIM
R DRE

AR TEOSNEHNREE LTI TOBED TH D,
OKIEEMLENDY 17.0%2EMUT GRETEERET
120N/mm2i2ERM ) O&8@EI VD1 )— T
(&, BRI YD — b REMEESL D 20T
HHOABED 91 BREZ FEDIBENH D,
QIKIESHLED 17.0%F2EM DIV D) — 1Y,
IERE OCOWSREEREZ 10 BFEMU L=

D2ZE, BEhIV D) — hREMBEEL
V20 CHIMAEBEREZ OO,

QKHAEEMLEN 17.0%2ZUTDIV D) — T
HoTENHREREDRSREN 40CTII,
ZOERREBICHODMDSFBSHIV D -k
BENMFEELD 20CHNABEREZ LD
DTEEFIEN T,

Study on the Influence to Strength Development of High-Strength Concrete
by Temperature Career at Early Age
HIROSHI KAWAKAMI  TAKU MATSUDA YOSHIKATSU NISHIMOTO

Key Words : Strength Development, High-Strength Concrete, Temperature Career, Low-Heat Portland Cement,
Silica Fume



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

VD) — FDIFRIEE MR EH T EDFF
— S0V — FNOBERENDBERE—

F-U—F  FFREIZE,

IR KX

FEHILR, HEIEREE, [EREEE X530 —Fk

EEZCET I
ARBEBHETEOBHMTS I U~ MAIC
HEFERSTBHERNERSTIVIY — ~NE
AENE, —RIC, BIHBHIV Y — MAOHE
BT, 251 ASORAICK DRERIRENS
BENBED, REEBEML, BUTSLETY
DU — FEROIDISICHE T BMBIENTDNT
N3, THICKD, BREEIYDU— FEREL
TREBEIVU- FERRIBELTNS, LD
RoBE
UTHETIR4HDEIVISY DIV U—F
ERE, 20T, 8T5Y FOBHESNEIY
DU~ FORMHBOBIC, 7, 14, 28, 56 BEU
91 B 5 WICDNT, 15 AT DML IFS
L. EEmEamUg, BT C R
EEBRETL, BMREE CERAE C ORI
ERD, ZOREERCERTZECEDTSY
T EDERRERER R U,
SEFMBOREATRRTHS, FORHES
JYOU- FREICHT, ZOESGEETRLT
CERCE
ARG HBEERIITS D> — MRONER
RRIREICER U, #ERERE R AR L
TNBTEEBEMETRRL, FE, 2573V
DU — FADERICBN TRRIEERSNEN S/
CEERRUE, ThICKD, AREHEEODSR
BEUBRMEN SN,
BORIFRBORTERE E D PREE OBIR T
3, IPRECHTBREREOEDBISIE, 134
ORICDNTHRE LEBR, [FEAEEE10%
THOEN, 2 OB+ 1S%EBTBITIE,
LENST, HERBEESRNICIZERNEEDT
BHBTENHSDICED, BHHRICEIETTSY
T & IR U FESRR RO E S MR S

L, RST3V0V)— OERERESBHTDISN)
20, RBREEOERZENE LT, IFRIREHER
EHEACIDINBOBEAEZTOCEEUL.
ARSIE, RSTIVD - EERBULERET
52001 — FMONIREERIREC, ABEHET
FEBRAUCRREEIEDIEENT, HEREZR
AT DCE, BRIED SERIRUIZ D77 HEUADEHS
BEEDHUBIRSTZT OIEEDTHD.

RESUCHEBEMEROGEREZAE U, T
BEL, AESNCHMERREZTNHIT DTS
DEMBEEHEDNCRAATDCEICKDRDIZ,

nic, BEAELCIE, IVDU—-kITEDEERE
HERNZANDICENHEBEQLICESIDTLE
ZhEsm UIc,

40

I

o
I
(@]
T
E
L,
=
K

w
o
N\
N
N
N\
N
o
N
0% \
\ N\
\ N
I\. N
LN
o
=
\
\
\

B ——

WA EIRE(N/mm?)
) n
) a

—_

(&3]

\
\

10 15 20 25 30 35 40
a7EREE(N/mm?)

Development of Nondestructive Inspection Method for Estimating Concrete Strength
—The Application to Slag Concrete Piles—

EIJI TATSUMI

Key Words: Nondestructive Inspection, Impact-Elastic Wave, Elastic Wave Velocity, Compressive Strength,

Slag Concrete




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

RERESENICHBINBFZAVZ RC EEHEDONHER
—EBBEMRIC K DIMERER—

LS

FoO—FBRESH, TLFPIFIVOU—F BERAME, (15 SE

Nk Rz Wp RE B8 1B FEF HI0

EEZCET I

TUF v 2 MEROBNHH I D — MERE
MOBLEE LT, HRESHNICHERETER
NTRIBEESL, RRESHODIVIU- Iz
RBIHRT B TENS < RASNTNS,
AR, ERESHATHERRFEMATR
THERET BT | — MERBORENEE
ARoBE

SEREIL, 10 1/17 BRO+PHEET, RIH
38 UBEH & UIE N-C30, 21— EHa Uid LEkE
ORBICEILS VEFAT BHROMFERN TR
FHHEES UE 11-C30, T)-C39, UG USEHE
BHTBNTS—ICELIVEIAT BHROBF
ERNTREHEES U F-CI0 OERTSHTF
OEEEERETE UEBE 4 FTHB, 1-C30
ETIC39 TR, DIVHU— FREOHNRES,
CERCE
RRESHNCH T E R ERBOmBEY
B, HERMFORRICK > TRES, BEKR
TRLF—E T BFORBELE LRHOBS
BHUETH RN, FJ BMFOBEBREIODNS
Sz, EEL, #UBBORBICHSNERARE
MEOEBIE RS SR, Fe, T)HFERL
ERBICHNT, VDU~ FREEE< LERS,

300

CRATDIEDTHD, IIFERSTLEISERNZR
REURLEBNSEBEDME (3D — |~ Fcb4, &
AWTFEED SHD685) ZRUC+FHREBDINANR
BRIEREMS UIC. NIRS T, EREBEOINKE
RONEUE, BIFERSKDEREDMNZAE
E+FREEBTER ULCNHARERICDONTIRST D,

BE-1 TJ-C30 sBERAN IR
BRERINTRILF—DIBANE SN,

BFEOENTONED Fi %, MFIKIBOZEIET
HF CRFREONSIERD P CICHBELIZ, 2D
1BR, T BRFOBEEKREN R THO, FJBFD
BEEIERA R DIENEEEIC RO L FiAYE
NI DEEANRSN, R=1/50rad 5T F & R2HNE
FERETHOIC,

| TJ-C30

60

| FJ-C30

200 1 40 1
100} D/O/Q/X_j 1 20} :i__;‘_ﬁ |
g 0 oe—O—0—0 | g 07 A |
100} 1 -20f 1
—200} —o—: Ff : _40: O XE#EAAD :
—0—:F | L O {F&ERS
12 , . ‘ ‘ ‘ _300L— . . s _ L L
—8.06 -004 -002 0 002 0.04 006 008 -0.02 -0.01 0 0.01 0.02 60 -0.02 -0.01 0 0.01 0.02
R [rad] R[ R [rad]

B-1 ZRBAMD-ZHARIR

ra]. )
Yo @EOBHTOMES

Loading Tests of RC Frames Arranged Mechanical Splices
within Beam-Column Joint
-Test of RC Frames Using Normal Strength Materials-
HIROSHI SHINJO HIDEYUKI KOSAKA HISAYUKI YAMANAKA MASAHARU TANIGAKI

HIDEKAZU HIRANO

Key Words : Beam-Column Joint, Pre-cast Concrete, Mechanical Splice, Bond, Bearing

7/

8




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

)L PCa 7P /T/hPCﬁIﬁ@%%ﬁ %%C%H@ %%
FO— R TLFEBI PRI RPC EHEDH, BEffEF

FEoEHm
ESEBORICH. BHEOE\EEHEET
EFBRRINACELE EFRDINI P —EHR
BHENTNG, FEBHTNEICHMT PR
K PC THIC K BEENEDORRS TR, @
25TDTVTLF v 2 MEIZDNTHE U,
AT CEEATILTUF v 2 (D)L PCa) K2
ST DEMEERCHITHERBOBRICONT

RET B, SE-1 AR
FRoss T P
D)L PCa FRIRIZDZEEH T B—TED P VR E B | i
> K PCHETHY, 2/\YDREICEENES L | | : i
T3, RRRSTORMEDHIERERDY B | l b
DICEAZRRIAIC & B EHBHIRRESIE U, | Joms | ¢ :
AHBIEICIABE 8 MO PCa RIRDEZHENTH ofolflofofo loflofe
D, ERSTORER/N(L=10,600mm) 57T D | WM&M1 S
[E& (+=300mm) DL t/L 12 1/35.3 THD. - s Cle MO il . -
BB ER CARREONESTZEA PCa | b TN e R TR
RIRDBE T ORBET S/, [

BJ-1 SRARZRIEFERIAD 2F EHKH

WESH

E OTHE—TRS 4,515 EP?% 4, 395

cdh\ | /7" AV T ﬁ?*ﬁgﬁk’? o =

i ‘ - _ =]
:'I\.‘I *—-L}_Il.// T R A

# D i BN Gdl | ps =t g
ogrhao U 3 685 500| 785 | 4, 965
D22,D19 | ' 10, 600

&-2 7)UPCa RiRD PC fBfRDECE C5THAIR (B4-1, A-ABIE)

FRORR
0 T ; T 30

REHFTERRICKDIREIIZHOHME RC FREICKD - e T EEME |0
HBEICHUNTRERICHB L TR, RBEDH 5 2[4 0072 om — 10
E | XBIMEE# Wy 0

BRI 2 CBDTEERB UL, BN £ i

BITBRRBRIC S DRI, EEIORERO ¢ Mk “S RO VOO RS g
BICB SBHANEWEEHDBNSEYIE—F & 6| gag— 278 \a3s =
E0, BIFRBEEAAEOHBRNTRLAICT  B2HL0x e mEer | (hout)

g — = = 0 2000 4000 6000 8000 10000
fcEdTEERRBUE. T (oo

&-3 REIZOHDREIFEL
Long-term Loading and Bending Tests of Precasted RC Slabs using Unbonded
Prestressing Strand
HIROSHI EGASHIRA  HISAYUKI YAMANAKA MASAHARU TANIGAKI HIDEYUKI KOSAKA
KEIJI MATSUMOTO KOICHI HASUO

Key Words : Precast, Unbonded Prestressed Concrete, Long-term Deflection, Slab with Step Portion




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

DI TUF v A RNV ST OIREMSFHEICDUINT

F—O— [ RHEE

EX & BB x FHE B— WA BZ

INTLF+IFRST REFE +2E—F LN

FRosH
E£SEBORSTESE, ERFEES, 203,
REEE DEANS, 2/ \UNASBBECEL
BBEECHD, ZOBR, BMZKOERICHL)
TRSTDEHBHASIERT BT EERD, —T5
FRoBE
SERAIAE-1 ICRY K SBRPEICRERES
AR ST THB, 8 DT PCa ORIT TS
SNTNB, Ny FENTEECSATIL PCa 8
5. BRSHSPRBTHIVIU— TS, 2

u)

< I

VMY FRSTZHALUTND, BTERIAIGKES
PRDUNIERTEERERS T THD,
AIRESEEEN R 1 Y E—5 Y ZERFEE LUANILIC
DNWTIIoZ, TDD5, WERTVE—FVRIC
DNWTERBRUERESDIHRINR, XS5 TEMED
IREMERDIBBZDINE T DAIEE U,
FROKR

M2 CXRICRFTD1VE-F I AUNILZ,
Bl 63HzBIBD 1 Y E—F VY RAUNIDTHERT,
ARINVRSTICHBNTIE, 63Hz BIFICE— RH'D
<IN, BEURBISENHRE LTINS,
&-4(CHRDY 3+ Y FEOBEBRBERNT VE—5
VRAUNIERT, Va1 Y REICDONTIEZDD
1 YE—FVADERDBRENDD, ROREN IR
(&-3) [CXFUTOEEIDIZN,
Fiz, ASTBRECDNTIREENSVNERET

[n] < SN

135

105dB

®-3 A YE—SFVZAUN)LDTH
63Hz 1/3octave band

TDOEEE—AEED D 300mm DR FRS5T T,

TRIRASTEEDERNBBEELS DTS,

S@, IITUF v EDRRINYRSTICELD
EMADBREZRTIL, RSTEEDEREENE
LT, KREESHREICET dRBRESTZT o/,

REESUNIVICDWTEIREIC 1 ERPDOBIT
tEEZEmI L, BIEUC.

=
= I Do
T |
| I | oam 28
| O
e 1 |
B’ pAl [ H ] Al
I EsE !
| “ 1T ‘ | o |
i 22
[ 429 [ 8. 800 T 4,510
\ 17. 600

B-1 FRAHE

HNIIHRDRIGAEZND, EEXREESORED
REUDEICHRNTIE, BRVPREHF SR E
Mmooz,

150

@
oA
s 140
K4
N 130
X
A 120
»
rj'J 110
A
~ 100
BB # (Hz)
B2 ZSTPROAIE-FIZUANL
g 10
3 | | |
< . . CEEPA
R N i A e
f§ !
;{r 01....,.. .wﬁi....‘...”
uoo 3
e T TR _
V
& -10 | \ |
z -1 -0.5 0 0.5 1
EERE (m)

-4 PCa Y3+ EEDD
BEBBEA VE—5 Y 2UAIL

Experimental Study on Vibration Characteristics of Full Precast Large Span Slab
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Development of Vehicle Monitoring System using Active RFID
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The vehicle monitoring system using active RFID was developed for the safety operating of the
construction vehicles such as dump trucks passing among the general traffic vehicle on the free way.
Especially, this system had been adapted for the monitoring the dump trucks passing in the long range
tunnel near the temporary exit lump set up for the adjacent tunnel construction. This paper describes the

results of the basic investigations and the on-site examinations, and the outline of the practical system use.

Key Words: 1C Tag, Vehicle Monitoring System, Safety Control System
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Experimental Study on Long-term Behavior of Creep and Shrinkage in Continuous PRC Beam
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In this paper, a new estimating method of restraint stress due to reinforcing bars of RC member is

=1

proposed. The new method has been developed by improving the expressions2) proposed last year,
considering the influences of the creep strain and the indeterminate force change. Furthermore, the long-
term exposure examination has been conducted on continuous PRC beams for one year to confirm the
propriety of the new method. As a result, it is confirmed that the method can estimate long-term stress of
PRC beams accurately by evaluating the shrinkage and creep factor considering the concrete mix
proportion, etc. Also, it is shown by the method that the PRC beams with reinforcement ratio exceeding
5% have high probability of initial cracking.

Key Words: PRC, Continuous Beam, Long-term Behavior, Creep, Shrinkage, Restraint of Reinforcement
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Horizontal Load Tests of Model Piled Rafts with Different Pile Head Connection Conditions

—~F f§  HIROSHI MIKAMI
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A series of cyclic horizontal load tests of model pile groups and model piled rafts in dry sand were

carried out. In these tests, the influence of rotational rigidity at the pile head connection on the

behaviours of horizontally loaded model foundations was investigated. Tests results clearly showed the

influence of pile head connection condition and the effect of raft-pile interaction on behaviours of the

pile groups and the piled rafts such as horizontal load-displacement relation, load proportions carried by

the raft and the horizontal displacement distribution of the soil around the model foundation.

Key Words: Piled Raft, Model Test, Pile Head Connection Condition, Lateral Loading
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Analytical Study on the Liquefaction Countermeasure Effect of the Pile Type Deep Mixing Method
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The liquefaction countermeasure effect of the pile type deep mixing method was verified with the FEM
analysis considered liquefaction of the ground. Applicability of the pile type improvement for the
liquefaction countermeasure was discussed to compare analysis results of the grid type and the pile type.

It was confirmed that the pile type improvement was effective against liquefaction with improvement rate

over 35% .

Key Words: Deep Mixing Method, Pile Type, Grid Type, Liquefaction, FEM Analysis
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Experimental Study on Ultimate Strength of RC Slab under Distributed Transverse Load
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There are extremely few studies on the ultimate strength of RC slab subjected to the distributed
transverse load. Furthermore, there are several indecisive points in design standard for design technique
of RC slab. Authors have, therefore conducted experiments on simply supported square RC slabs with air
jack loading. The results showed that simplified FEM model using plane stress elements is applicable for

prediction of loading behavior. Flat plate theory was found to extremely underestimated shear strength.

Key Words: RC Slab, Distributed Load, Ultimate Strength
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Study on Quality Improvement of High Strength Concrete Members
- Effect of Coating Compound on Finishing and Curing -
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The experimental study was carried out to investigate the effect of the coating compounds upon the

finishing and the curing of high strength concrete members applied to the prestressed concrete bridge.

From the results, it was shown that the coating compounds were able to prevent the decline of

compressive strength and to reduce the drying shrinkage, and the mixing paraffinic compounds into the

placed concrete at finishing event induced the deterioration of the concrete quality.

Key Words: High Strength Concrete, Finishing, Curing, Compressive Strength, Drying Shrinkage
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Comparative Study on Treated Construction Joints
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In this paper, the result of the comparative study of the relationships between the performance of the

construction joint and the roughness of the joint differed by the treated construction joints is described.

By reproducing the actual method applied at the site, the shear strength tests and the flexural strength tests of

construction joints were executed. As a result, it was clarified that the shear strength of the construction joints

were around 20-40% of the one without joint, and there was a significant difference in the performance of the

construction joint according to the treatment methods.

Key words: Construction Joint, Shear Strength, Flexural Strength
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Study on the Design Method of Bentonite Mixture Soil Liner using Tuffaceous Sandstone
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To evaluate the applicability of tuffaceous sandstone for bentonite mixture soil liner, the compaction

tests and permeability tests were carried out. The relationships between the addition rate of bentonite and

both compaction characteristics and permeability coefficient have been investigated. The coefficient of

permeability at the addition rate 15% of bentonite was estimated smaller than the reference value of

bentonite mixture soil liner at final disposal site. It was confirmed that the corrected design method of

bentonite mixture soil liner was applicable to the tuffaceous sandstone.

Key Words: Tuffaceous Sandstone, Bentonite Mixture Soil Liner, Permeability Test
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Water Tank Tests of Turbidity Diffusion Control with Soil Dumping

HJIl s YUKIHIKO KUROKAWA
Fkf ZiE  GOJI TOMURA
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As a disposal method of sedimentation soil of a hydraulic power dam, the dumping of dredged soil

into the very deep, i.e. dead-water zone is under examimation. In order to investigate the diffusion

control of turbidity by depositing the soil into the large depth water with a double tube tremie and the

new type tremie with turbidity control fences, the experimental studies were carried out using a large-

scaled water tank. This paper shows the test results about the diffusion conditions.

Key Words: Dam Reservoir, Sedimentation Problems, Diffusion of Turbidity, Water Tank Test
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Development of Vertical Displacement Control System at Seismic Isolation Retrofitting
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In the seismic isolation retrofitting by inserting isolators to the cut off parts of existing building
column base, it is essential to have high precision techniques to adjust vertical displacement of columns
member caused by the elastic deformation of isolator. To control the displacement, the system which
controlled the pressure of no-shrink grouting materials injected into flat-jack installed between the

isolator and the column base was developed. This paper described the outline and an execution result of

this system.

Key Words: Bade Isolation, Seismic Retrofit, Displacement, Analysis, Laminated Rubber, Elastic
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Study on Damping Ratio of Building with Hysteretic Dampers
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In this paper, the evaluation methods of damping ratio and those characteristics are compiled. The

evaluation of the hysteretic damping ratio was made against a building with the hysteretic dampers. It is

shown that the hysteretic damping ratio varies with elapsed time for non-stationary vibration of the

earthquake. It is also recognized by the parametric studies that the wind response using the damping ratio

evaluated by the stationary loop of maximum deformation are underestimated.

Key Words: Damping Ratio, Evaluation Method, System Identification, Hysteretic Damping
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Development of Sloshing Damping Devices for Oil Storage Tanks using Floating Nets
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As the sloshing resistant counter measure of oil storage tanks with floating roof at the earthquake, a
sloshing damping device using the floating nets was developed. In this paper, the shaking table tests with
a scale-down model tank and the free vibration tests with a real model tank were executed and the wave
height control effect of the floating nets was confirmed. Moreover, the presumption equation of the

damping factor of the floating nets which considered the amplitude dependency was derived and the
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design method of this device using the floating nets was proposed.
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Reproduction of Sloshing Phenomena in Rectangular Tank by LES

PrmH HIROSHI NODA
SR, %% ENT TATSUMI

hREg  BE# SHIGEKI NAKAMINAMI

KIENIZIT DKD A vy 2 2 7 ORET 2 SR REH RIS &0 FEMICIRA L7z, BiiAst R FEICiT A
Z oy H— REFIC L 2 EmEE A, GLIRET VITEER <~ Y VA% —FF 1|2 K % Large Eddy Simulation
& U7z, BHEKIRNLE L, B HKEZA 7 250 CIEmEOmA - RS EAKE Y720 OB#iRkE L
THHKEOMNELZHE LTz, FHEMROBRIEERE L TOKDOA STkl &5t e Lo —EHIMER A —7
FBRAFERL, EBAERE LB L CAEFIEOBIWED & S 2l Lz,

F—J— K BUEFAFEL, Large Eddy Simulation, 2w v > ZH%, HERAKM, HHK#

Sloshing phenomena of liquid in a rectangular tank have been simulated by a CFD method, namely a
Large Eddy Simulation with standard Smagorinsky model. The free surface displacement was
determined by solving the continuity equation for flow with unsteady moving boundary in the HSMAC
iteration of determining the pressure and velocity. The details of the sloshing phenomena, particularly

the dynamic changes of the velocity and pressure distributions in the tank in forced oscillation could be

studied effectively by LES.

Key Words: CFD, LES, Sloshing, Rectangular Tank, Free Surface
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Study for Practical Application of Fc150N/mm? Class High-Strength Concrete

PEA  4Fy  YOSHIKATSU NISHIMOTO

L #% HIROSHI KAWAKAMI
MHE 4 TAKU MATSUDA

RREO/NEI XS L THOERI XV THYBE -GREa 27— D7 Ly a2k, SfE#REL
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An investigation was conducted for a property of a high-strength concrete (Fc 150N/mm? class) mixed
with two kinds of mixers, i.e., a laboratory-use mixers and an actual-use mixer operated in a mixing plant.
The investigation was carried out about the fresh properties, the strength developments under various
curing conditions, and the strength developments and temperature history of the mock structures on the
concretes. As a result, it was confirmed that the stable production in usual mixing plants was possible, and
the freshness of properties could be maintained for 150 minutes after the commencement of the mixing.

Examples of the strength adjustment for the structural concrete considering the water-binder ratio and the

temperature career at early age were shown.

Key Words: High-Strength Concrete, Structural Concrete, Strength Development, Curing Method,
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Autogenous Shrinkage Characteristic of Ultra High-Strength Concrete
under High-Temperature Career at an Early Age

WHE TAKU MATSUDA
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A series of tests to evaluate the autogenous shrinkage characteristics and the effect of expansive
additive under high-temperature career due to heat hydration at early age were carried out. The test results
showed the followings; Autogenous shrinkage under high-temperature career was larger than under the
20°C career and was increased as the maximum temperature increased, and the expansive additive had
also the shrinkage reduction effect. In addition, the prediction method of the autogenous shrinkage due to
heat hydration evaluating maximum temperature and maturity was proposed.

Key Words: Ultrahigh-Strength Concrete, Autogenous Shrinkage, Temperature Career at Early Age,

Maturity, Expansive Additive
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Study on the Influence to Strength Development of High-Strength Concrete
by Temperature Career at Early Age

L #% HIROSHI KAWAKAMI
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AFmCOBEIE, Mol HIZBWTHERa 7 ) — MIREEAS, YR AR O TR A A1 D Fet % i
NHZEThHD, FRIT, BBFNV T REAL ML AT 2— L &IRE LIREaM TER L2z falikic
ETRERIREE 52 TRERBR LR Lz, TOME, KEEMILR 17% U Fo a7 V) — b L]
IZ60CETMEEND &, fMlik=a 7 Y — MmER, BEERAMREOBRELBZLBNNH D Z & 2

L7,

F—— KR EERD, @iEEar 7Y — b, BERE, KBAKLVEIT U REACR, VIBTa—A

This study was carried out for the purpose of clarifying the conditions in which the 91% day strength

of the structural concrete exceeds that of the standard curing specimen. Under the model temperature

profiles, the strength development of specimens made with low-heat portland cement and a binder

containing silica fume was investigated. As a result, it was confirmed that the strength of the structural

concrete with a water-binder ratio of 17% or less tends to exceed the standard curing specimens when

heated at 60 degrees in the initial stages of the setting period.

Key Words: Strength Development, High-Strength Concrete, Temperature Career, Low-Heat Portland

Cement, Silica Fume
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This paper describes about an application of the nondestructive inspection method for an estimating
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concrete strength to the pile head concrete of cast-in-place piles using slag concrete. By comparing the
estimation results and the strength of core-boring specimens, the practicality of the estimation accuracy and
the propriety of the strength estimations using each concrete properties supplied from concrete plants were
confirmed.
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Loading Tests of RC Frames Arranged Mechanical Splices within Beam-Column Joint

— Test of RC Frames Using Normal Strength Materials —
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The structural performance of the RC frame using normal strength materials, of which the beam
reinforcement were connected with the mechanical splices within the beam-column joint, was compared
by the loading tests with the conventional method of without connection. As a result, it was confirmed
that hysteretic characteristics in this method depended on the shape of the mechanical splice, the load

decrease after maximum load of this method was smaller than the conventional method in the range of

large deformation, and higher strength concrete improved the hysteretic absorbed energy.
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Long-term Loading and Bending Tests of Precasted RC Slabs using Unbonded Prestressing Strand

Lo & HIROSHI EGASHIRA
/N %z HIDEYUKI KOSAKA
(iH A3 HISAYUKI YAMANAKA
#4E IE¥S  MASAHARU TANIGAKI
BERINEL K F T KEII MATSUMOTO

BB AR EEE #E #F— KOICHI HASUO

TRy RPCLIEHFRAVD AT TEAEMEEKELIEO T Ld v 2 MEIC Y72y, HKRBREKIC L2 RH-b
HHEIR & BIETE U BT D MEE R & AT o 7o, RMIEATIRIC X 2 BRI E RCBIEIC L 25 RM LY b
INEL, TebBERITR 21275 2 LAV Ule, BT i J2 5 C IR BEAE R CR AR B 1 B 38 1T 5 R A 72 Al
Baftblenw3 b v PomER AR L, SRWMEIIBEOHAXCEZAMICTM X5 Z LB LT,
*F—T—F:FLFx¥ AL, TURCRPC, BT, BEMEIK

In this paper, the structural performances of long-term deflection and collapse mode about the full
scaled precasted RC slabs with step portion, using unbonded prestressed tendons are discussed. It turned
out the deflection of long-term loading test was smaller than the calculated one by AIJ Standard for
Structural Calculation of Reinforced Concrete Structures, the ratio of the observed deflection to the
calculated one is about two. In the bending test, the 3 hinges collapse mode type without partial failures

around the step portion and the voids for pipes was observed. It was also found that the calculating

method proposed in the past study evaluated the ultimate load conservatively.

Key Words: Precast, Unbonded Prestressed Concrete, Long-term Deflection, Slab with Step Portion
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Experimental Study on Vibration Characteristics of Full Precast Large Span Slab

AR 3 TAKESHI IWAMOTO

BB %  YASUSHI SHIMADA

#RE ff— SHIN-ICHI AKAO
HEHME A BT KEINI MATSUMOTO

TNTLHRYARDRANG AT TORMEF L -IVICOWNTERRA T T OB 2 ER L, RERE & KT
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For studying the floor impact sound of full precast large span slab, the vibration and sound characteristics
were investigated on the full scale model slabs. As a result; 1) some decrease of the impedance level was
observed at the precast-joints, but had no affect on the vibration characteristics, 2) a step of the slab did not
have the constraint effect on the floor impact sound in the region of the determination frequency.

Key Words: Floor Impact Sound, Full Precast Slab, Vibration Characteristics, Impedance Level
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Study of the Vibration Propagation of RC Wall Structure excited by Subway
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Vibration measurements of the RC wall structure just above the subway tracks were carried out. From

the measurement results the transfer function at around 55 Hz, which was the first mode frequency of the
structure, was predominant. The estimated transfer functions from a mass model analysis considering the slab
vibration systems were coincident with the observed ones. Therefore, the mass model analysis could simulate
the real behavior of the structure if the vibration systems of the each structural part was evaluated adequately.
Also analytical studies were conducted to investigate the efficiency of vibration reduction using the tuned mass
damper system for the structure born sound. The results showed the effectiveness of these dampers.

Key Words: Excitation by Underground Pass, Wall Structure, Structure Born Sound, Transfer Function, Mass

System, Tuned Mass Damper
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Adoption of pressured drainage system attracted attention in multiple dwelling houses. A series of
experiments with a commercially available pump unit were carried out. In the tests, the influence of the
pressured drainage on the entire drainage stack system was investigated. Tests results showed the little

influence of the pressured drainage on the capacity of the drainage stack system, and to practical use of

that system.
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Effects of Division Number of Layer Wind Forces on Elasto-plastic Response Analysis
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This paper describes the effects of the division number of layer wind forces on elasto-plastic response

analysis results, in particular taking notice of story drift and cumulative plastic deformation ratio. As a

result, each response increases as the division number decreases, and the cumulative plastic deformation

ratio is affected considerably more than the story drift by the division number.

Key Words: Layer Wind Forces, Elasto-plastic Response, Division Number, Story Drift,

Cumulative Plastic Deformation Ratio
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