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Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea
Chapter

——The Process of the Research and the Proposed Standard
Cross Section of the Ariake Enclosure Dam——

by Tatsuo Kawagoe
Synopsis :

In 1966, the research comittee of the Ariake enclosure dam was estabished in Public Works
Research Institute in order to study the structural design, the process of works and turning the
enclosed sea into a fresh water lake.

The following standard section of the enclosure dam was finally decided by the activity of the
comittee from 1966 to 1969

The enclosure dam is at first built of stones and lumps of rock and then the lake-side slope of
the rock fill dam is covered with granite sand in order to decrease the permeability of it

The forecasting of the duration necessary for turning the enclosed sea into a fresh water lake was
carried out. It was found that it would take about 700 days, and the final depth of fresh water in
the lake would be about 10m, and the mean salt content about 500 ppm.

Key words (the Ariake Enclosure Dam)

=z g8 .

FRF4I4E 6 B, BT DRUIMHECIREHELHINES ] #RBE LT, BUoips, Ik, #Ygon
HRALDO R BT & OEEC W THRE L,

3EC I A DREDER, A, EhE T8, BN L LT, ~vL2ifiu 55t
ey 35 Bo¥ sh e :

Z DX DA H OEKOFEKENL 20mdfsec. LHEEZ WA, 9700 B CAE FA10m £ cRkfbihs
BB, TOBERKEOTEES BT 50ppm EHEE SR,

F4 7— F (BREBHUNEED

B x
1. A DRREoreerrrecersreeermsessrmnrntriaeseans (3 (2] EZEH@ (5)
2. GO BRI e eeeveeermeer e eeeneanes (5) (3] BREBEEC IS 5 B 7
(1] BE Eeeereererrersessemeenniaenens (5) (4] ZEBHEDHFIDERIKAw-eeeeeenmrerenns D)

1. 8 &£ OB 8

HUERE G PTENA, FUmR ER28E 1
A PEVEOFEEE LU ToERb Y SHicBito
FZKEERR, BFSCHE, ROUREBEROBRIEL, A
FERGMEYLELTHRE] & LT, EE40R
B I3 HERCEES R L bid b,

T DETER2SE 6 A OFKEF LR L L THIEOR

giEnEmiLL, FHEOBOLET > THELETE
FEXE, KEXPRTH L L, TRMoER, BT
HEOBR E S AR EGHRTE L LCBRED
BOEEDTEL,

FER2HELISR, BRI X » TE < ORENER
ERTER, BYRIOHEECE U Tk 47
HPRDBONIDT, LARPIRC - THREFET3 L
Kicotc,

* FNEE

3



4 £ K B O® OFFO# &

FTHVIRB OERE, B, AYEkoRita
ﬁmopf,ﬁﬂ,mﬁﬁﬁibkofﬁ ek
DBk, BERMIE6 A, B FHBRETR
B EAiIRS ] RRBELT, FHoibELEDH -
P2 o8 B

oL L HIROBENROBRIc R E, Tho
FEROLDE RO A BELREL, ThZhEMPIRE
DT, HEYERLI
(1) #HPgoRMMuci+58E

(2) #myuRosERhclT58E

i) SSERIBT 58 LEBIRE

i) BAKERB T 55 HEBIRE

wmEPIRE

(3) #HRoREECNETEE IREIPIgEE
(4) #HYUIROBTIET5HE

i) BT 50E BIPRE

i) NS BioZ L o ——

BIVERECHT 55HE

1) BYgEORAMLOER FERBBIT PAELIAI~ 43D BRI TREEN2, 270 AT e D
i) FlA OHARFE KIBFREE HRIRED E D TH B,
Ei2 O A # £
E3 1] E4 iz E= #
BFot sE |41 S5 [ |42 4R JiF (43 4E B
Il > DU AR SSEIREE S AT RE
kiR B B 950 2,040 970 | 1B @&
FEES OB KRBT 58 + H 180 200 1,750 | Wi AHb HeaR BR
HRERET H5HEE
mﬁQW@bﬁomﬁgkaéﬁﬁ B 1,160 1,730 | Bk ER KE B2
BT 5 ® B 300 | Rk %— BE &5
BT 5HE bR 580 500 620 | pAEEEL  WTF &
g 3,000 3,900 5,370

FERD 5 B 957 THIIERTFERER (HETID
THh, 2005 (3EE ELRAMRIERER
(BELEITTE) Th3,

4R COFEC LD, HEROBRENTT S
—BORREEH T LNTE, HLOTREELE, DL
h, HUBROTKILLEAEZI0m & LicHaE, B3
ETRTT5RRAZDDONDOT, ZOBECBEDB
FEEFL LD LD, REFEFRLILLIOTHD, =
DFE TR, BYOA— MG, AREFRICEELT

WAH, BEERIbor— FOBACLEFITHTE
BHDTH%B,

fo¥s, WIBHECBET 530, C OBOBEEEEHC
BT, BREECHEH, ZOHEET, T OHH
T FSCHENET S ik, B, BE
LEED T, KEEAFEIRD », FHEOMHY)
CBLE USRS L C R g SR, SEoHR
AR E S THRORBERERET - &
I Lic, 3$ENLOTEOHBEIRED LB THS,

FIE W & W B &% R % & i .
p— T - FAE & R
1) BT AUEEIROTELERE (¢
% | %‘ﬁﬁﬁ%ﬁ)mﬁ 3,678 | ©1) JmEEDELAE | & § W
() HESHEN CumEEHRE PR KBS r i G
S FAE BB
) RnmEge AU S5 B RSB O TR R
39 8 HISHPRE 1,600 | 3k % g g
(3) IpEEmE A0¥E3 A LABIE = W B
? s 100 b, WERIUT A 5L T B
O | conanomes | o DM CHISEAER VY| R X
> a5 1 v - \ar
2| & AVRI08  LADremze, 2 | B M B F
FEEROLVELD B ok % —
s | PEEOELTE 300 T oom
Y 5,578

4)

g



UM BEUYRVAEREG 5

DA bkoizs, AEENCI, Btk E LT, SHIE
B s 5 MMM~y LOFEXTIe -1z, ThiTiX
HWE, 1%, R0 IPEENSMLL,

FEGTHIBR O THM R L X BB S S e
bl CRERNILER 5 LBbh a2, §EOH
FHHEN, SBOHIHISBAHETE ST E -
THERIRHRC B LD LEL NS,

KSR REOABRITRO LB D TH B,

CHUGIR ARG | DR
FARMIZE 6 A5
(4166 i~ 9 RA DK, A9
ALl
% U GRFESE
WRE  THEE
o

CE #fOWIEER

AIFRER, KAMRER, B
BRBATR

HWEESE, WEPREER, =
vz ) — MPIRER, {LFWRE
f =3 .

EREISE, EIPRER,
BUIRER, BREPIRER
HEERTR, EBMRER, #
EPRER, HWEREER (FR
BpRER)

ek, BBLSOBBNIEONBIATE Tk
Z R, REREERS IULEEEOBRANC
B #ERFET S,

Fio, ABREROLD ¥ L OREEIREOEXER
SE, HABEPRANEY LLOT, 5%, TOBRE
DL RIECE L CEM S0 5B AR K
HE E oL,

A~ 43EERT 7 B FANR, Bl
WERBENOABEOBREOKBIRD LB TH

%o

HEbERR

=

HEERER

AMBPANGFESE g B— ffE B
BR g, HE
b B2

Br R’ W %
88 B 2B A%
£ B, K
i HHE KR
HTE—I8, it
ik E, &
BqE O, 7#
e B, #EME

# » &

3R MR A E R

AATERRHABEE

i

LR

ok, T ORKITEUEHTROEES JUBRKEN
Lo T B DT, FWEHYIOHE, W%, B,
PEFOW TR [FUERANERERET (BHa
E) ) BB Ihi, :

2. BYERBIRENE

(1) # =

FRFN374E115 18H DR PSR A BIRIRAIT 5\ T
MR IRIHUNR OB, AEE AV GRIED
Eiilcoicd &, BEREFTLGEALEHL, 36K
DN ERACRETBERTHol, COBEET
LR DEKIL, REEOZEEL LD Tidrish i
HERTCH5A, VFOFHBMBOER L Y, HFERFIC
BPOEESZE LW ELBU BN &l DT, BAK
BEH & LR AR T5 2 LIERETSREN
Plohb LR T,

Bk SBRELRCET5 &, E, EhZ
DEEFERLIDD B e » 2 7 1 METHYDH Z &M
Erbhb,

CZOBATIE, BREKDBEKENSL Ied ETHE
NBDOT, BREDFFEHC W THI BEH 5 M3
H5, :

FELTHED X 5 i Bin s, FARPERICELT
BEOFRHE T D THBMN, B o7 4 VED
ZCEBKENAZ L, BKEIERCRETHHZ L
WL EILot, F2C, BCETSLOC, WER
ELRETHY, LhrdBEKEZNIL CEIHEBRD
BRBEE o, TOLD leflbvBloTie LT
~HENFELTH D, FEFLTHIGREFADVL
OrBHHOT, FHETE Ty kEmcBs s
TEBDEPTFERL TR -1 E 25, T LTI
WIRONRUREC, B e LTES e~y bd KR
HRLS 5 RA LB,

EBo@EECESWT, UTFRRTI5K, FRCH
hibkdE LicdhE, <y T Ta0mER
BT LR L,

2 g # B @A

B M1 Rt EshTdh 5, #EDR » 7
7 a4 MBI = LR L, X BT oBfloRmT
HEACRELTH S,

BREODEOY Z SENT 2L Lichd, Bo bz~
L oERBEYEGT D, LBT2HE5S, THC3
HE L,

WOz S5EIL, - LOBMBERORERLERLT
T C4EE Lic, BAL <V LORORETEL, K
TEHEYRHTEE, RERI 1T &b, I, BEY

5)



5 + & B
& Fngfisafz‘@J‘s_‘m] ]
IR+ 4 .._25!-1‘ | I .

zmatih%.f 5 =y

-1 AP AE VIR BRI X

0.15& L CHEROBELTN3 &, B2HL1.18L1c
h, —IERNEE CRRECH D ENREER N, &
EBORn <L REEE TS E, <V RABEROFIH
HLSTWoT, HaARE ~vrLeollc, FEahol
B RON SRS LI BBEYRT THs,

<5+ OB, T URRDxFes2 &
BT EDOHEEmD, FERTRFELTHS, BAEHH
T 5~ 3 LR BN OHAREEN P o &, Eilib
T ETREEREE LT, Mg Tes L
-3

i, HEE LEOMEROE-EZHORFERLS T
v, BIU4 FvOEROLORFERTS, Zhik 100
FEREOBEN LREEIhAEXACT F Y v AR
LEHELLELOTHS,

<y-LOEER, ESeHem, THc0mBEE L
S>TWBA, i~ OB KGEEFHEERCES
%, 5x10~%cmfsec L{EFELT, Rfkh HOEKDEK
Feps 30tfsec BIT (HROBEKLOED HIDHIIz,)
i b BSOS AR E AL TRE LR,

FiEEiL, By s  SFHEEML (T. P.2.2m),
AT, P.0.5m CEFBORKLLT. P.—0.5miZ1m
DEBEER B, &L, SOFEEROBRENLIHE I
WoITs LFE FEE2.4m x1.5=3.6m, ¥{H2.6m
x1.5=3.9m) #E[T5 &, HHCET.P.5.8m, #{

#1 &£ I B »

% B WA
CT.PAIMBEE RS, BE2AYT.P.5.8m
5 o ERASBEROC, BEICEWIi025m
§EDZA T.P.om& LGERICEA L, Qo
13 T.P.4.5micikdBEiEE Lis, RKiFiga
WABZUESEIWED ETH 1D,
ko kb i@ et EBbhs,
BB L DBA LT 2HOPEY
FHWHMHB EBLhBOT, Bk, HRE
W L > CTEOEBLIIEL, T O FERREVES
EC AT SHALS B IRHE T HILENH S
5o
i LI B OMARSLM, LR, THOHE
5, HEREESWTGRRD Z ET 5,
(1) ARG
HERWT OB M » THRBRE Lickfidko
CEBYTHB,
(a) HROKEXFEHIT.P.—0.5mE35,
R TREOPEROEENLED ORI LD TH D,
(b) BOKEHTTEET, HLREOKFIRALEN S,
F DI, HETHTL B4TH, THOFSRE T
—If, SA—KEF—HHBEMNSEE LTSS, &0
FETIL, BCIOr— PRI Kb TWBhIT Tl
&, ZOFAEOWTIHRERHTRETHD, BT
Lrtrfior— b BRATEL EELX LR D,
(2) +THBIOTHROBEE
Z DERDOWTCIE, AAMFRRR TR
HIRLFECHEMN, = TREEDD, BBIT
O+ T8 & Bifis 6 TP Ui, Tois, HEuT
EA—-KEF-HBERTH S,
HEPRFE-10 LK) T, L THITHEA 2,9006m?,
<41 1,9005m3, IR 5305m® LixoTnb, &
 CHEMROBMARMECH B, —E4EA1,000F/ o

L Ot BB &

K fEhm| 0~5 | 5~10 | 10~15] 15~20 | 20~25 | 25~30 | 30~35 | 35~40 |40~47m
j*ff %Fm 3 8 13 18 23 28 33 38 8| —
B S km| 155 | 255 | 090 | 150 [ 1.80 | 1.00 [ 140 | 220 | 1.40 *éﬁ 14.30

2% 7 m®| 279,000]1,096,500 702, 000(1, 845, 000{3, 123, 00022, 310, 0004, 186, 00018, 393, 0006, 633, 200,28, 567, 700
<44 m?| 434,000[1,224,000 612, 000[1,320, 0002, 025,000[1, 508, 0002, 682, 4005, 178, 8003, 964, 800|18, 949, 000

B

7_”_%/_ m3| 141,050 397,800] 198,900 429,000/ 631,800 424,000; 716,800]1, 331,000 980,0()0| 5,250,350

#5 1,000//m® 28.6x10°x10°=286(F < ¥k

7 4 2 —# 1,0008/m3 5.3x10°x10°=53{&
<4 1,500M/m® X35, <y LOREIERLVH
Lo T B, ChiETILOE, HROSEYE
B AENSHH DT, BEOETI R LY Bfi2FHL
B LHEINBTE, THORREREEERLTE

(

1,500/ /m® 18.9x10°%1.5x 108=283(&
5 622{8H
FoLEx AL D TH B,
E-REBHE, THIZH620EME Lo, Thic
KP4, vv2z, BREDOLDOHEM, LLECH
TAHAETOLBY BALLELNS 5O T, FEOTRE

6 )



Eil

L COEFEHY LRSS LDETS,

FUHBE R ORERACRIC & B L EA—KREEH—
TREZORE, F987%1,383(%9,40005 1, K", B, 8
OB 199484, 40005 1, 31,583 {3,800 M & e -
T3,

3) ’ 8 % .

-1 DB L, KIE20mERE X b Biic KR
Bier — v v BT REEOWR (M-228) o
WL LI, & OEOFATKmEINE BB T
T e b THEEN D o T2 & TCHBD, Py 7
s &4 TR LCHBEC L b L of@nida s
L, BIY, < H iR IDEROBENEEZDE,
LHRE LT E-1 oOBATEE—RT58R &
b, THBROFSNRIbhS C & ey OFlin SR
THITIEL» >,

(3) BESYINBICKTELENE

IR 2R T LY THD, Th, HITE
{55 LU EOMHEDOREE HM-3 3 L0 R4 KRT.

HM-2 7—v vicX58EWEs

. BHERASoER 14,3100 4
;(Z’m:rv?‘mm 3210m, 10,060m 3

SR
(REFR)
30m
) N
\r/,
¥ i
RBAE
357m

B-4 A9 Ve RN

) gk B oE A W 7

IR FHTORIIH 2km ¢, KFHI W0m LT CH5,
DA DHEIIFH 1~ 2CRT Loy — P &
Dr—v vy EFEFRLT, MoRA £V - TEIER

A vEDOFA2TF vOSETCER
Ehitcyr—-tff&Er—~v v

R st i SR e L
AIVEDTFAE TS v OBEYICER
Ehkyr—trffEr—-v v

FEHIBIV 24T v 207275 v effiflish
et~ MIEDr — v v THH, ¥— 7 vORAKTY
— P EBRLTC, MoBsrseifyiohs $THH
CEH A IBAZES, ZOF -~V OIS, HIROBR
At LOEDKOPEBIC LB KA% 500m BiE X h D
OCHEC LY, MHOBKIEIT4. 65m/sec BT
xbhD,

Z OFHICH A bR AEROERL 1 P /B SHEE
ENBHOT, WHNEDSCHRIBORE, Hics xR LT
L3 3EExbMD, BEOTBCT LB LEREURTD
WHLF N & 75 Ok Smjsec, S Cit 3m/sec
BETH- o, HUROBHTERE, & — P28
AL TEFiT Lo, F0%ky — v vOrbik, #A,
= HL I E DR R T - TREBTBL S & ¥
Do LichSo CTHREMIIBITBHERIL y — 7 YD
BHsRR-1EFETSH 5,

C7)




-8 + K B R B o &

{4) SYIEOHRDHRK

HICRAR Iz X e, FYOEESEEELT, YR
BT HRKEL, ESROKFBYINDZ EBELD
HTWBOT, LR LS eEFINTiebhichea, ¥
HOBAERE DL BV, EOREEL»HE
Xhis, BEEE6 ~T7EBIBERBhTHWHDT, T
CHEHDZEZBIMT 5,

BALOBRCIE 2 OBHENFE LU CGFRICEET
é%ﬁ,:@%ﬁfu,%¢#b®§m®§§ﬁ,ﬂm
HEnHOWKKAR, TECHTs7 — P EELT
DPEROHO 3 BEOHZEXHFE L THRKMLOERY
SBIR LT,

EADORER 26ms/s, FKOFHTAR 519m%/s &
L, & — S OREKOPHEHIIIEN HRDAFER

BHERALT, AEFREOWTRELLEL A, KDL .

IR B LRI, )

(1) BAIGEHT00R T, ¥~ FEGERE(T. P.—10m)
FCHETT 5. TOBAE, RKBOTHIE FEER
500ppm BETH 5,

(2) HHOKEHT. P. —0.5m & LIchE, HKiExE
1Wompl e +5 2 EEETCHS,

EoBE sl Y HEE L L Cw 50T, &
BRENERR S L5 SO HHNREE AL E TH
B

Ay, Wi, RICXBUr 8L, BAER
1M T IR EdH, i, FROKEORE, KBE
(bOEEL L on T+ elEn i h s,

(8)



A O oW R oW OB OE WA
— %2 AW R 0B K E—

TTR -
e o2 K R
)% i]( IE ﬁﬁ***
yji $ fE\ %*#**

Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea

Chapter 2
——On the Permeability of the Proposed Ariake Enclosure Dam—

by Kazuya Yamamura
Yasushi Sasaki
Masateru Tominaga
Tadahiko Sakamoto

Synopsis:

The permeability of the proposed Ariake Enclosure Dam was studied for the purpose of turning
the enclosed sea into a fresh water reservoir.

The permeability of large rock-fill was investigated theoretically and experimentally in various
range of Reynolds number according to a hydraulic radius theory. And a field observation was
conducted on the coefficient of permeability of the ground reclaimed by the materials with a wide
range of grain size, As a result it became clear that the permeability of large rockfill is so large
that the desalting of the water of the lake is extremely difficult by simply building a rock-fill dam.

Therefore a layer of granite sand (tiny grains of weathered granite rocks) was adopted as a
seepage restriction zone and the permeabilities of enclosure dams covered with granite sand were
researched. .

The coefficient of permeability of granite sand was assumed to be 5x10-2cm/sec. from the results
of investigation. The amount of sea water seepage through the proposed Ariake Enclosure Dam
was estimated to less than 30mS3/sec. which would enable the desalting of the water of the
enclosed lake.

Key words (the Ariake Enclosure Dam, permeability of sand and rocks, permeability of

granite sand, discharging-well method)
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Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea

Chapter 3
——On the Stability of the Proposed Ariake Enclosure Dam——

by Kazuya Yamamura
Yasushi Sasaki
Synopsis :

The {stability of the proposed Ariake Enclosure Dam was studied for the purpose of deciding the
standard section,

The enclosure dam will be built of layers of various size rocks and widened with a layer of gran-
ite sand to decrease the sea-water seepage through the enclosure dam, So the strength characteristics
of various size rocks and granite sand were investigated. From the results of investigation, the stre-
ngth characteristics were estimated as follows.

(1) the cohesion strength of various rocks c=5.0t/m?

(2) the angle of internal friction of various size rocks ¢=30°

(3) the cohesion strength of granite sand c=1.0t/m?

(4) the angle of internal friction of granite sand ¢=25°

The safety facter for the proposed Ariake Enclosure Dam was calculated with using these data,
The safety facter will be 1.71 at the normal time and will be 1.18 at the time of earthquake whose
horizontal seismic coefficient is 0.15.

Thus the statical calculations verified the sufficient safety of the proposed enclosure dam.

Key words (the Ariake Enclosure Dam, strength of rock, strength of granite sand, stability
of rock-fill dam)
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Report on the Enclosure Dam in the Comprehensive Development '
Project of the Ariake Sea
Chapter 4

—The Earthquake Resistibility of the Proposed Ariake Enclosure Dam——

by Eiichi Kuribayashi

Toshio Iwasaki

Synopsis :

A preliminary consideration on earthquake resistibility of the proposed Ariake Enclosure Dam is
presented in this report. The main purpose of the studies is to assure feasibility of two proposed
routes of the project. Several kinds of studies are presented.

Frequency of earthquake occurrences in the Ariake-Sea area was summarized to decide the ma-
gnitude of earthquake for designing. The horizontal seismic coefficient considering response chara-
cteristics of the structures was decided to be 0.15.

Microtremors at considerable sites on the ground surface and in the bottom of the sea along the
routes were measured and actual earthquake have been observed, to get available information of
ground motion during earthquakes. The strong motion records for response analyses are presented
from the field observation, and response spectrum analyses were performed.

Survey of fill-type structures damaged to the experienced earthquakes in the world and model
vibration tests on the embankments were performed to know critical acceleration and dynamic
behavior of the structures. Earthquake damages of the fill-type structures are classified into nine
types. And the critical acceleration to occur failure in embankments is clarified to be large than 300
gals by the model tests.

Dynamic deformations of the embankments were evaluaied. The maximum deformation will
develop into about 20cm at the crest.

Consideration on liquefaction of fill material was examined. A tentative criteria for determining
occurrence of liquefaction is proposed as follows. The material within 10m below the crest and also
having N-value (Standard Penetration Test) of 5 or less will liquefy subjected to estimated strong
earthquakes. Regarding liquefaction the following two points are recommended: to assure spare ma-
terial in advance and to pave the surface of tops of the embankments by flexible pavement ma-
terial. ) ' '

Conclusions and comparison between these two routes were performed from the view point of

earthquake resistant design. It was concluded both routes would be constructed safely, but one route

+  ERBRBRIERER
= EEERSEDTAEERA
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would be safer than the other,

Key words (the Ariake Enclosure Dam, earthquake, earthquake response)
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Report on the Enclosure Dam in the Comprehensive Development

Project of the Ariake Sea
Chapter 5

——On Some Engineering Problems in Constructing the Enclosure Dam—

by Tetsuya Iseda, Hiroshi Yamashita
Rynichi Okamoto, Hayashi Sugawara
Masateru Tominaga, Tadahiko Sakameto

Synopsis :

Some engineering problems in constructing the proposed Ariake Enclosure Dam were studied in
considering its great quantities of constructing works,

As concerns dam construction materials, it became clear that various size rocks which product ne-
ar Misumi Town and granite sand which products near Tamana City are meost suitable from the
stand points of quantity and strength characteristic.

The final closing works of the enclosure dam will be carried out with using the caissons which
provide gates, After the installation of the caissons, the gates will be kept open to allow the currents
of the sea to freely flow in and out until the other sections of the dam are completely closed. With
these water passages, the maximum velocity of the currents was caluculated to less than 4.65m/sec.
or'so. Since about one ton of broken stone is estimated to enough to withstand the current, enginee-
ring work on the protection against scouring by the current and closing of the dam will be relativ-
ely easy to carry out.

In considering the climate around the enclosure dam, the height of waves were estimated from
the probable wind velocity for the period of 100 years. The height of the dam crest and the weight
of a rock in the protective layers against the wave actions were also estimated from the height and
period of waves.

Key words(the Ariake Enclosure Dam, closing works of enclosure dam, materials for rock-fill
dam, tidal current)
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Report on the Enclosure Dam in the '‘Comprehensive Development
project of the Ariake Sea

Chapter 6

——On the Inflow into Ariake Bay from the Surrounding Basins——

by Takeo Kinosita
Synopsis:

Ariake Enclosure Dam is proposed to be constructed at the mouth of Ariake Bay, one of the biggest
bays in Japan, This bay will be used for a fresh water reservior after construction of this dam.
Fresh water will be supplied by rivers flowing from the surrounding basins and by direct rainfall into
Ariake Bay.

The mean five day inflow from 1951 to 1965 was estimated by means of simulation of the tank
model. The inflow hydrographs are shown in Fig. 10. The average annual hydrograph for fifteen
years and the standard deviations, Fig. 11, indicate the hydrological feasibility of fresh water storage.
The annual amount of inflow is converted into the depth over Ariake Bay. See Fig. 12. Climatological
conditions and the long term trend of rainfall are also discussed.

Key words (the Ariake ¥nclosure Dam, inflow, tank model)
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Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea

Chapter 7
——The Estimation on the Process of Desalting the Enclosed Sea——

by Takashi Yamaguchi

Synopsis :

The forecasting of the duration necessary for turning the enclosed sea into a fresh water lake
was carried out by use of simple models.

The salt water in the enclosed sea flows out through the gates which will be set in the enclosure
dam. Therefore the volume of fresh and salt water which flow out through a gate was studied
experimentally at first, and then calculation of forecasting was carried out considering the volume of
the fresh water which flows into the Ariake Sea, the volume of salt water which flows into the lake
through the enclosure dam, and the volume of salt water which flows out through the gate.

It was found that it would take about 700 days to turn the enclosed sea into a fresh water lake,
and the final depth of fresh water in the lake be about 10m, and the mean salt content of upper
fresh water about 500 ppm.

Key words (the Ariake Enclosure Dam, desalting of enclosed sea, flow through a slice gate)
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Studies on Precast Reinforced-Lightweight Conciete
Slabs for Highway Bridges '
(July 1970)

by Yasuo Tada

Minoru Ohta

Synopsis :

This report presents some practical studies on design and construction of precast reinforced-light-
weight concrete slabs which are aimed to decrease the dead weight and to shorten the construction
period for long-span highway bridges.

Results of field investigations on workability in construction of such slabs and their behaviour on
a highway bridge under actual traffic loadings were also presented.

Key words (slab, precast concrete)
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Studies on Fill Material of River Embankment
(November 1970)

by Kazuya Yamamura

Synopsis :

Quality of materials for river embankment is discussed from the soil mechanical point of view
Availability of the unified soil classification system for the evaluation of fill materials is also brought
up for discussion,

The results obtained from a series of field soil tests on actual embankments show the fact that
the dry density and the degree of compaction of the embankment are considerably lower than those
of road embankments. Soil type of the fill materials and- equipment for tamping exert an influence
on the degree of compaction.

The data presented in this paper will be helpful in determining the standards of quality control
of the embankment under construction.

Key words(River Embankment, Unified soil classification, Fill material, Soil compaction)
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Report of The Public Works Research Institute Ministry
of Construction Vol. 140, March 1971
Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea Chapter 7
——The Estimation on the Process of Desalting the Enclosed Sea—
Takashi Yamaguchi

Synopsis:

The forecasting of the duration necessary for turning the enclosed sea into a
fresh water lake was carried out by use of simple models.

The salt water in the enclosed sea flows out through the gates which will be
set in the enclosure dam. Therefore the volume of fresh and salt water which
flow out through a gate was studied experimentally at first, and then calculation
of forecasting was carried out considering the volume of the fresh water which
flows into the Ariake Sea, the volume of salt water which flows into the lake
through the enclosure dam, and the volume of salt water which flows out thro-
ugh the gate.

It was found that it would take about 700 days to turn the enclosed sea into
a fresh water lake, and the final depth of fresh water in the lake be about 10m,
and the mean salt content of upper fresh water about 500ppm.

Key words (the Ariake Enclosure Dam, desalting of enclosed sea, flow
through a slice gate)

Report of The Public Works Research Institute Ministry
of Construction Vol. 140, March 1971

Studies on Precast Reinforced-Lightweight Concrete
Slabs for Highway Bridges
Yasuo Tada and Minoru Ohta

Synopsis:

This report presents some practical studies on design and construction of pre-
cast reinforced-light weight concrete slabs which ave aimed to decrease the dead
weight and to shorten the construction period for long-span highway bridges.

Results of field investigations on workability in construction of such slabs and
their behaviour on a highway bridge under actual traffic loadings were also pr-
esented.

Key words (slab, precast concrete)

Report of The Public Works Research Institute Ministry
of Construction Vol. 140, March 1971

Studies on Fill Material of River Embankment
Kazuya Yamamura

Synopsis:

Quality of materials for river embankment is discussed from the soil mecha-
nical point of view Availability of the unified soil classification system for the
evaluation of fill materials is also brought up for discussion.

The results obtained from a series of field soil tests on actual embankments
show the fact that the dry density and the degree of compaction of the emban-
kment are considerably lower than those of road embankments. Soil type of the
fill materials and equipment for tamping exert an influence on the degree of
compaction,

The data presented in this paper will be helpful in determining the standards
of quality control of the embankment under construction,

Key words(River Embankment, Unified soil classification, Fill material,
Soil compaction)
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Report of The Public Works Research Institute Ministry
of Construction Vol 140, March 1971

Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea
Chapter 1
——The Process of the Research and the Proposed Standard
Cross Section of the Ariake Enclosure Dam——
Tatsuo Kawagoe

Synopsis :

In 1966, the research comitiee of the Ariake enclosure dam was estabished in
Public Works Research Institute in order to study the structural design, the pro-
cess of works and turning the enclosed sea into a fresh water lake.

The following standard section of the enclosure dam was finally decided by the
activity of the comittee from 1966 to 1969,

The enclosure dam is at first built of stones and lumps of rock and then the
lake-side slope of the rock fill dam is covered with granite sand in order to decr-
ease the permeability of it

The forecasting of the duration necessary for turning the enclosed sea into a
fresh water lake was carried out. It was found that it would take about 700 days,
and the final depth of fresh water in the lake would be about 10m, and the mean
salt content about 500 ppm.

Key words (the Ariake Enclosure Dam)
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Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea Chapter 2
——On the Permeability of the Proposed Ariake Enclosure Dam—
Kazuya Yamamura, Yasushi Sasaki, Masateru Tominaga
and Tadahiko Sakamoto

Synopsis :

The permeability of the proposed Ariake Enclosure Dam was studied for the
purpose of turning the enclosed sea into a fresh water reservoir.

The permeability of large rock-fill was investigated theoretically and experim-
entally in various range of Reynolds number according to a hydraulic radius
theory. And a field observation was conducted on the coefficient of permeability of
the ground reclaimed by the materials with a wide range of grain size. As a result
it became clear that the permeability of large rockfill is so large that the desal-

ting of the water of the lake is extremely difficult by simply building a rock-fill dam.

Therefore a layer of granite sand (tiny grains of weathered granite rocks)was
adopted as a seepage restriction zone and the permeabilities of enclosure dams
covered with granite sand were researched.

The coefficient of permeability of granite sand was assumed to be 5x10-%cm/sec.
from the results of investigation. The amount of sea water seepage through the
proposed Ariake Enclosure Dam was estimated to less than 30m3/sec. which wo-
uld enable the desalting of the water of the enclosed lake.

Key words (the Ariake Enclosure Dam, permeability of sand and rocks,

permeability of granite sand, discharging-well method)
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Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea Chapter 3
——On the Stability of the Proposed Ariake Enclosure Dam—
Kazuya Yamamura and Yasushi Sasaki

Synopsis :

‘The stability of the proposed Ariake Enclosure Dam was studied for the pur-
pose of deciding the standard section.

The enclosure dam will be built of layers of various size rocks and widened
with a layer of granite sand to decrease the sea-water seepage through the enc-
losure dam. So the sirength characteristics of various size rocks and granite sand
were investigated. From the results of investigation, the strength characteristics
were estimated as follows.

(1) the cohesion strength of various rocks c¢=>5.0t/m?

(2) the angle of internal friction of various size rocks ¢=30°

(3) the cohesion strength of granite sand c=1.0t/m?

(4) the angle of internal friction of granite sand ¢=25°

The safety facter for the proposed Ariake Enclosure Dam was calculated with
using these data. The safety facter will be 1.71 at the normal time and will be
1.18 at the time of earthquake whose horizontal seismic coefficient is 0.15.

Thus the statical calculations verified the sufficient safety of the proposed enc-
losure dam.

Key words (the Ariake Enclosure Dam, sirength of rock, strength of gr-
anite sand, stability of rock-fill dam)
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of Construction Vol. 140, March 1971

Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea Chapter 4
——The Earthquake Resistibility of the Proposed Ariake Enclosure Dam——
Eiichi Kuribayashi and ‘Toshio Iwasaki

Synopsis :

‘The earthquake resistibility of the proposed Ariake Enclosure Dam was studi-
ed to assure feasibility of two proposed routes of the project.

Frequency of earthquake occurences was summarized and the horizontal seis-
mic coefficient considering response characteristics of the structure was decided
to be 0.15. Microtremors and actual earthquake have been observed and respo-
nse spectrum analyses were performed.

Earthquake damages of the fill-type structures are classified and the critical
acceleration to occure failure in embankments is clarified to be large than 300
gals by model tests, Dynamic deformations of the embankments were evaluated.
The maximum deformation will develop into about 20 cm at the crest.

Consideration on liquefaction of fill material was examined and a tentative cr-
iterion was presented.

It was concluded both routes would be constructed safely, but one route would
be safer than the other.

Key words (the Ariake Enclosure Dam, earthquake, earthquake response)
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Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea Chapter 5
——On Some Engineering Problems in Constructing the Enclosure Dam-——
Tetsuya Iseda, Hiroshi Yamashita
Ryuichi Okamoto, Hayashi Sugawara
Masatera Tominaga and ‘Tadahiko Sakamoto

Synopsis:

Some engineering problems in constructing the proposed Ariake Enclosure Dam
were studied in considering its great quantities of constructing works.

As concerns dam construction materials, it became clear that various size rocks
and granite sand are most suitable from the stand points of quantity and stren-
gth characteristic.

The final closing works of the dam will be carried out with using the caissons
which provide gates. The gates will be kept open to allow the currents to freely
in and out until the other sections are completely closed. With these water pas-
sages, the maximum velocity of the currents was calculated to less than 4.65m/sec.

The height of waves were estimated from the probable wind velocity for the
period of 100 years. The height of the dam crest and the weight of a rock in the
protective layers against wave actions were also estimated from the wave.

Key words (the Ariake Enclosure Dam, closing works of enclosure dam,
materials for rock-fill dam, tidal current)
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Report on the Enclosure Dam in the Comprehensive Development
Project of the Ariake Sea Chapter 6

——On the Inflow into Ariake Bay from the Surrounding Basins——-
Takeo Kinosita

Synopsis:

Ariake Enclosure Dam is proposed to be constructed at the mouth of Ariake
Bay, one of the biggest bays in Japan. This bay will be used for a fresh water
reservior after construction of this dam. Fresh water will be supplied by rivers
flowing from the surrounding basins and by direct rainfall into Ariake Bayl

The mean five day inflow from 1951 to 1965 was estimated by means of sim-
ulation of the tank model. The inflow hydrographs are shown in Fig. 10. The
average annual hydrograph for fifteen years and the standard deviations, Fig. 11,
indicate the hydrological feasibility of fresh water storage. The annual amount
of inflow is converted into the depth over Ariake Bay. See Fig. 12. Climatological
conditions and the long term trend of rainfall are also discussed.

Key words (the Ariake Enclosure Dam, inflow, tank model)
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