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Aecrodynamic Stability of Suspension Bridges
under Construction Stage

by Dr.Nobuyuki Narita
Koichi Yokoyama

Synopsis ¢ .

Wind accidents on bridge structures have so far happened at their construction stage, and this
necessitates confinmation of safety of a structure under construction as well as after completion.

The aerodynamic safety of a suspension bridge under construction stage is essential, because
the mass and rigidity, and the relevant dynamic characteristics of the structure alter gradually as
the construction work proceeds.

In the paper, described are the basic concept of design wind speed for a bridge under const-
ruction, wind tunnel technique for determining the critieal wind speed of instability, and their
application on the Hirado Ohashi Bridge. ‘

It was clasified the estimation method of critical wind speed by the use of non-steady
aerodynamic coelficients measured at a two dimensional model can satisfactorily apply to every
step of construction work. '

Key Words : bridge, suspension bridge, construction work, aerodynamic stability.
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A Study on Artificial Recharge by Recharge Wells

by Katsuyoshi Ishizaki
Akira Kitagawa

Synopsis :

Recently the systems of water resources development by the conjunctive use of surface water
and subsurface water have been found to be effective against the shortage of water resources.
An idea of ground water reservoir is one of such systems. Furthermore the disposal of surface
runoff water into ground is also desxrable for preventing the flood damage in uxbanized areas.
The technique of artificial recharge is 1mportant to realize the project relating the systems above-~
mentioned., Technical aspects of artificial recharge by wells were studied from the practical vxew -
point. The mechanism of clogging which causes serious trouble, with recharge wells was investi-
gated The characteristics of cloggmg due to suspended solids in recharge water were made clear
by Iabo!atory expenrnems The change of efficiency of recharge caused by cloggmg due to suspe-
nded solids was formulated. The comparison between results obtained by mlcu!atmn and field
expsnmemal data showed that the formula is apphmble to . the prachczl estimation. Sevezal
measures against cloggmg were investigated and the repumping was proved to be the most eﬁechve
Finally the field expenmental procedure which makes the artificial recharge plan reliable was
proposed. )
Keywords : Artificial recharge, Recharge wells, Clogging, Spemﬁc recha.rge, Repumpmg

gl:_
ﬁﬁru,m?m&ﬁmmrﬁﬁ*k—%EMTau&h;ormﬁﬁW%tl),#%kwvgﬁ’ ;
MR BT ERBELBRTY S, VhY BETHAMBETSS. &561, PokBEICELTY, # :
T MTRRS €5 T LIt o TRRICHIET 5T ERRER T 5o TOX I RIBTALIRA :
O— kT £ FTk & Lib B B T AO BN T 5. ‘

AP, EAMCX BHTAOBRINOMLY AL LicbOTH Y, EANHCE DITRER ‘ i
Lﬁwfﬁﬂﬁﬂkkaﬁéi)DﬁiﬁMLowrﬁﬁLha&(L.Eﬂwklaﬁdibhﬁb !
THENSBETCTTORMEALMIEL, BIEYICEo TAELBRIEAROEEERLL,
b ORI TG — & BB L & h, TUBLR BT LEMARTS 52 LFRERL. Sbi,
B3 ) RN RH LCERARRLIATH 52 L EFIbMIC L, FdnTikoiikc
SNTERR L. BT, AL S ATRENEISEATATHHRICOVT, LD ELdl,
£—0—F EFAALH#R, EAN, BSED, HEAR FiK :

* FMBAXRAZER . . i
" . Bxn




62 ok BoR ORI %

=]
1, JRLIDIC seereessesecssosiosiosnnsisssenssnmsssossssiane (2)
2. WMTFKRALIER b (3)
) HTFARATEROREL TR e (3)
[2) HTFARATEEOE L ereerrssrerosnannn (3)
£3) HUFTRIRIED e orereerreresrsressissronsissrins €6)
3. EAFFicsi aATHUR - &P
4. HAFFICHEFBBSEYORE e (9)
(1) BEAKPOERIZ L SHSE Y wmereeee(10)

() HEARCEAR COMEHONMICE
BESE Y s (1)

() FpEEk vV HVBIXRA L —T O

FERIZ X BEBE Yoo ernrerreninnicnnnis (12)
“ #mEN®M+&eraﬁo$n wee(18)
G Kitzkrs89%)-- SRS 1)}

1. Loz

ﬁﬂ"?kliﬁ‘( nbBA DEFLECHTSEEFLT
%tauﬂﬁﬂ?ﬁbﬂm%h&oT%ktﬂﬁ&ﬁb
TeBhbicizng bive HTREEELTHRMIC
BT Blh iR { ORNESETSH 5. LiL,
TRIzhib B4 AN OH THTROATEREH
B SHTAEEANT L 9'&%1 BB v
a_zwrsxﬁ.

Z AT L LEL FABRC OV TELT
3:5 IHOREIZIEY AR, EEofrhikEEE
HASETY Do TORDBRIZE » THIBFARER
FREE ExboCHSSESh, VY SHETAOERE
ARBEL, ZOHETABERREZIELTY 3,

BT AR ARICRCRT S b, BRICIRHC k-
TEKTETH 505, REBKES BV IRERHICE
i BARELE LTOHEHEIER. L L, HRIIKETA~
BB hIRICIPERD B TT T, ATHRHEEL
o CHTFAEANLTHT LSPEL LS.

72 R0RE TR, BTRESURYICHNRA L — SRR+
BT Lk TKAERRLED, AHBEOV-HEA
L, ERGKCHLTRZ LRBELONTY S, VD
B} B TFRIAMGICH 5. SbIC, JKBFEIELT
b, BkkEiiR& a3 eld, RERIEET
~BBEEBT Litk o THKIHET BT stz h
TV 5.

ZDX 5 TR EBFEAD—EEADOEDIZLET

x

(6) BWRTOEHBKICIBETEY oreene(15)
5. ﬁx#u:aAIﬁﬂwﬁﬁﬁmEhna
ds)mﬁlﬁt%omg
(1) s#mblicyir 38380 oFE
(2) BS%Y fE) REAROM D
6. A2 oZEBIEL 2O -
(13 HOE D BT BN ereeeerersasurens
(2 MEYIc L 3E-55DIHT MR
F Y v TP (23)

(3} HS%Y o - (36)
7. EAFOTA - +(44)
B, F B e . (46)
9. % B/ v (47)
BB L erereeecereimarssis st e e D

6&ﬁbmFm@ﬁﬁmmmr@5,
&ﬂﬁmn-okk%éna,ﬂﬁﬁhmzﬂar&
BEED B LFTPDEATHEARCTHB. VT
WOFEICEE, REFICBSRRRD L) b oV
AHHOKEEEFFS Lok, WhPBASEIR
BNRETS. MTAERRAKSRECHHEEL, T
Zleh B RELFEH LOOBEBLILLDTHB. A
ITER:RCDIEITOBBEERL, VDK
HFARIEFS 6D Th-T, TIICRETALIARS
—fkb i o iEBRIERT S L. THAHSEDR
BrEibhde HREMHCBFSRSHE, HE
ABBERSZ LR TERVIICRETSLOTHY,
FORFACRES LS —¥ ORNEEOREATRE, &
FRTAKCh B bAEICEVT, EAIFCBIFAA
TEENEE { VESHTEROE, EANFRLSH
TAALER~OHENGECT L L5, EAHOE
AlctEd BO% ) BHMIFERBLTBE TS
f.an#awutéur%t‘&t%mﬁmo—cv
095 5 o

A X BT ARBRICET 5TER, ShEtd
EVE{iv. TOWELASEVREO—2EIFE L
DT R ABRHTRECH o/ ), FUERBRORICE T
SUGMEERIZL YL LA, BEAJHC XS
TR, EREOfRKICE Ty, B
EYVOEMERELELONTY T, ERICEALSER
+558E, YORESHEETSY, $FUATRIED
MNBELTH, YONRIZE5L0THEHhLIZ
B E TR RVEIANE N o it

(2)




P e B sz £ e e T A T

HEASHC X BIETFAOTRRT O IRE 63

ABIFERE, TEAIRCEI AHSE ) OFTE L AR
BrUoroiEgioniztss izx), EAJHCE
DT ARBREMOBILZALEILTHLOTH D,
9, H2RCR, MTFARALEROLERLEAFIC
X BT AmEET o RN 2 WRIc T Bicnic, &
BNITHTAOALRROMNYE, Hik BHER<5.
3T, BISEYORMERESD, EALITKTO
HEBIEOR IRV Tib~, REARMSILKR LI
BLTAE s Bliz v TERT 5. W4T,
B2 VBRoRsEFEicTs L & bic, HanFRE
Itk BE-S% ) ofiEE -, MEHOREHHEON
B2 ) ORELE bAaleF5e BERICBYV T, b
SEICH 3 o ETORIIRTIMEAR RIZE L
T, HEAROMDBINSIOVWTERLESE DOR
Wi +5. H6TH, H45, BORIKEI>H
RELER, BIE)ORERBEBIUTOHRERD
PICF B ISR LI SENHROTFEILD VTR~
Bo LT, MBWICXSA-E ) RHTSHRERC
#S5E, ERYIcEsHSF) O ERERLL, BB
DEAFFICBIT SHRYIC X 5 Bo% VickES EAR
OB(LE TR >EREBET 5. &6iT, fEHOB
E L7 HS% ) 2 RBOEAFCOMRICEVIKETH
BL, Fipkic k3 HEAROBUBRICOVWTERT
B, M7 IEICHWTIE, EAFCE BT AERERD
BRICOWTERTREZ 2B,

2. HTRALEEE

(1) WFRKAIEROAEEAR

HWFARDALEER, FIRFARTETHDZ Lh
&, WMETEEL, HHAE LTHHET 5 EMTHED
Sitfze FTIZIBIOEIZ A=, b5 v FCEEHILL D
BWENEAEERTY 5. BRE L LREROBNLS
B, 180EI BHEAOMTHREEME LEAT
BERA XY ACHESH T D & BICIBEERX=
2—T—2u VST 4T VET, HTFRDEEEKIZ
T ABKBARERE LAY, HAAOBTETSERT
H513 bivic. BERBVTY, EAFHC X5 TAR
FOTEKDEAYER, BEMEIERSAL ShTY
Do A ATZNMEBVTIHE, BiROLURICIZHES KT
DRKIZEILT, 199ERRIOIEIRMICITARE
ML, EIICHREIRE LTk BT AT T
VHo £ AT EARBWTAYIFE, HARLORAEC
E—ic RS n TS, ColTAERRIRE, B
At FIB LRI TRAR o & SAKEFHR L v
5RELDTHB. TDXIIT, HTRBRYFR, 8

AHSVIRIBETOREN» b, E2{kCiibhsERY
FHOPBIZZCRBLTETYS,
bAETHR, H1oARLAVREDHICX -,

CRELTHTARRSR S TEROTHDN, Blgk

DEOHEEE AL O L LTI, 19305 (Fifald ),
ZRVLSF R CIHATEA L LCiTbhAc L 08
FHTLOEDILTY 5. BESR- TV 501X, 1951
ERBITNSCCHBIL T MO—RE LTITbiz b
DT, THIXBFEAZEANTEELILLOTHS. T
‘D, 1960 CRATADEAIIC X BBTIHMIC
fFbia otk ), HIRTIRS L EMARIERERT
V5, 1970RICA D b, WTRIET, HELTSOH
TABESERBUEE L f o iecct, MTFARERE LTS
Jtilic L o T, FRMIZES L ERER TV 5. PiC
i, HMTFAHEELLEAS LI BTLEERYHE
L, YERICEVEECiATY S LE5 045 bRD
B, AR ARG v I BETH .

(2) WTAAIEEDORY

HTAATERORAIFFRE & bIcSRELTER
B, ¥ b ITFAREENN WTABET%
HrEfToicp0loRZfihE ). HHIBTD
LDz, HEARBAIL MBI THERS S, Bk
LCHRUTOZ E55 b5, MTABRKR B A
¢, EEEELARR—EIREY. S, BTABREF
THREARRBEL ML, EORRELKEV. ALH
KXo TZOLHAHMTRIZA»bBFIRLERTS
ZENRTESD.

1) HEAKDBABSIE
HABA RIS » THT AR & EigaYic
B, ERONER~OBAZBLOTHH. M-1LT
AUFHY T 2 =T A v SBEEbEAEA
Pilk D7 b DATHTROF T Do WMIKIZ, TR
TRk L IR TARLYBRELILLIOTHD. F-1
b0 ATk CER S, EANLFIROEKENLES
5. BAFTHICHE LT H 5184, LitRoM
TFAROIET Lic b &, #AEHAKLTHKBEOHTR
PR ET S E LHE~NEKBAR B E 2D HOL0T
HBe UHIREKERAMLLTEAXTRLTHEETH
SN FA N 2 v 2D, b ol BTRETRAIER
OEARTORTY 30 ThH 5. HTAIRT OHRoE
—DATETR LV - TEL, %mﬁékﬂmuﬂfaﬁﬁ
BRELBISD.

2) RILTORIL
ﬁﬁknahamﬂm?m,ﬂﬂwmhxarfmﬁ‘
hstnESLEMOREKSE Y llsh, TABE
BT LIk o THELTYS, XoT, HBRT

(39

R UV




64 E SO+ B I O

. (]
/__ ITALBYRT

23 ¢ ealp ann

/'I.!LLIS
\

CARTIELD

BLVD

2R =T —
77 2by=

¢‘
[
STh:
GNDLTA: ST S
% N
Lo
BUSNARD

o, JRTAY

N

|

ANNIN

CEl T AYBHY FELETROFBHUKIED R O TR

© @ 8im
- ©® s. OFBE
AR O s. sovum
08-2(9.32m) o4 LFHEA b OBR
0B-10(9.21 m} —
859m 8l.1p 1870 B4n  $8m
©) O : : —O0—5—@
19im @@ kA

M- AGHRREEASAEAS, WU

ETOBIERTARORTATIE DS, BERAOMR
ErEEES®3 LItk TAfRL RS,

KEAAARK ¢, MTARATEROHBILTAHRE L
TOPHRICEFoAEY i & hiz. [-2EAMN &
P EEAE A F-3 A, #KICHES k0 T K
7, MEFMORBELRET T FEEREA, fibkic
FRIZEIELT, FREORURAERIL S TS,
fer2 Lz vtk RiciEE LicmERCoRBIths T
LicEIRT 5 LB D Do

3) mEcoiRrb :

HECORbE B L LIRERELE L, BETL

MEEBHLE LT, FL{OBRBRRERTY S MTAK
RAFMICI I TS O Riok kg ciHuiié
ZPT, BELTELDTHD. TN ERD, AD
e ARk e &R+ RO CHRTABRERTOAD b
T3 M4AHRY 2 —F Y0y 7§30 TiFbAT
wAEALFHROBRECH S,

4) HkEoHRRA

HFAROREERICK~T—RM RN, %
Bigrve chEFNILT, HICHRPcA RN
BVRIBTICAV ST EXTHETH D —BilEdiclik
FOEROHIALE BiE Licy AT ABE-SICFRTL O

C4)




{m)
2—

{EASHE X B HTFAOBRICRT o TR

Vs

OB —2(4fKR)

poropuociapats TP A RSP SPNR DU

N

0B— 10(MER) ﬂ | m"i
-~ ﬂ 7\

1
—
T

\/'\'/\/

L]

N v 740 360

R T L b=y ) ek e e
0.3m%min | 1,2 | 0.6m min 12 0.7mVmin | f.g | O-4m%mia | | 2 | 050 min

-3 FPKAE, MERCARL EREAE.

D

Vd
e
7

NEXY ,r:./
\ | #120m \ R

-

#y 2,000m

B4 w7 el TARRBAEY
(5)




T s

66 L A 0w xR #-g

-------

............

; - "‘l’? frzrrez ,‘J_,,,,,mm
+Q T ”“” Jg&ms . -Q
=="uAN
<=l & ;
< = EEKE Aaﬁkﬁégz -
. 777 Vi /
¢§ i g sl L ///// I- ﬁ ///
iff
2
.—i_.. ; 1. 4
Zq _. H(S)+

+Q

__U_

rc

/ l/// / %
//;//. //// ///

B-5 TARRIC X 5 TkBoRSHRORREY (R

EHEREATVDY, TREFHAAV SHEN o
I TAREEANCHAL, MTFISHET 3. 21, B
ICHEA LB E o HTAZEKL, B, WD A
v, ELIBMTICETELT, TAFHL LT3, =
ROFF eI, AL LCREIR - Bcp, &
IAHDESED LV RF AORTCAB IS LS i o
TV S,

5) TR

P, TR ORANC X > CHIR S, 0
MBI TARR LTINS L DTH B, ChETOMH
TARBRIZ, MTAREREY S BERSALSh, BT
REEHEDOTETS LT 5 Lito . WHILE ORI
DizwizFRERBZIHIER BV,

HTRFEZ, MK LITRO—(FEIROL & i
FTR LT AROWE, BRIFEES 4 LAV iRDIS
DIHIZBEL LD THS. BURYITE, Hiokic s
BHBFCHT~RFRL, RORICRREALECEaI
HMTORAR»OBBT 300 TH5. HADLS Iz,
HFARE AT SIIEEKIFIIE T AN BB L, 7
NizRHEOHB & &Iz, FJIKERERLT, BT

TR ESE2HFNRTE Ly,
C3) FKkEEDAS:

HTROBEFER, R L SHARLBEREICA
el TRESEIIRBIZABNS D, ERELDS
EE-6DX I ichB. MEOKFEX LAY, WROL
WO L DR (BgkE, AT, WA, W) ks
TR 57, BRNTHMICA R iEaBR LA
iUl bty

AR, HBET, HKZAOHETARBEHSE
CHAKRDERRRIZAC biLs. BABERSROLN
REBCEIH S BEERS TS NAIET 5. ks
ﬁﬂ*ﬁa,Eﬁﬂﬁm,éﬁtxarEMéuagﬁ
N ok kIR BARRRE 5 £ AN 55, Sl
B, KEsIRRENEN, KBSORERRERMNL, Bk
FaH%, KOELKN& RIS E LHRT 5k
FHEMMICER YRS 5 Ch s, BWTHEEHIETIC
L I ICIRBSOMTICESERERL, A 25
SEHFECLRAML AR, B THEOATREN
TETH D,

(6)




et o e st -

IEASHC X DITADHRICHIF 2 TR 67

B35 it ik
Kk BB
O B
ok ik Kk B
o3k i
i - * B &

EFRATER HTEmE

L R
: 3
ffE i A i{mﬁ#ﬁm

5 &k

B-$ HTFAERALEDIHE

kb O TARORKIBELZTLCY 5. 1
FOPGILFBLEAEIELT, —MicEEsh
BOREAETHD. Lk, IARBLRAY, Ry
FeEREL, Eillcbics THROBEIKRBEASH
BrewHEaDFRIZESHSE ) ABRELSTL, Hf
ROKFIZHEELEF 2. Lo L, BF{ESHTH
if, MeEHMTEROMTRBENTET, 2ikifhdk
RRRBT LLTES LV OFIEER TS HEAETR
B EBIEOMERNZ REESZ L HEEhVIRE
LHY, BERNIEA, KEOBTERSERMICHE
STERBT EAREE LY,

[@-8 IofRnE SRS T BASHL, EA
2347, Wk GER) A4 TRAY, BAFEX VEIEK
EL Do AR BANWKELERT 5 HMT
A BBRED. A, BikEVI LR, EA
IERHOFRRI BRI LK =i 5
H, WEILPFVRIBIZFRP NS MR T OB
Lty A PV—TORIBERELL, ST,
U FERASICIT) S ERLEELD S,
RleiRetfe X OIS, A CREARE) B0
BHELSF V. EOLHEAFIC Lo THITKERET
SEE, BIBESEVREHL, ToANEERICAR
RRORET BT LABEL 1D, HANFTOHIEY
DR BT, BARNED EAFHAK ORI k-
THEF 5. LidL, HEABDEAFFNKROE L,
BAED TN SOBUED 721 CREFINEELRE
HAEL B BEREET S,

3. iil#fl:ﬁl')’%*iﬁ#ﬁgé
BRiES BV RIEASFOEA R T 55 &, WK

I, HIEARMNDERE LTHiv-bh3e &2 Tk
i, WIEAR LKA TTREND.

(7)

S

G.L

0w \l-vvi-
B WTEEHEOHAR (—5)

V37 % 4 J'r%! 133 % 4
e k=

iEAKEERA —

r@j

AL
HERI AT
G.L

00000000
000 000 0|
a00aaoo]
Q00000

o
:
FETEST .
na o
ool =4
w0
8|8 g .

H-8 EASoIREHE"




68 ok W ORE OB %

100
2/) 80
(m?/h) 2ol
60}
50f
O
)
30F o o :
__________ o iEANt 28.8m%/h
e e 1 o SN - S
2ok Q e e Onmm,
1: 9
ik
i
] S 37.8m3/h
g B e .A._--_.-_-.A._-_..-_A.--_--_-b-_----
7
6f °© 41.4m3/}
5 :—__———'_—_—D-"-'D'----_-—D'_ o [= DS -—:"[l;" :
al
3 -
't !
R o S D O meOmmm e __ 540m3/h
I ' ' — :
L - 15 8

-9 RFHC & SHEATNT X B HIEARDZIE™

. ki
W = e AP T T I

AR
WA= 5 EnE ATt AR LI

HFEnb ok, BALHES HKETORTAOER
%, wWhwa ¥ v—-RIDRYSoRHLELD L, A
& PR S BV REARITIHE, HhoEREFLT
%o L, FUHRBTL HEARRHEKER
e T D LR DS B EEDIL TS, DD
PR EFRROBEARITAL, TRErL D HROEHTS
KELRBZLIAED. Thiz, BEAORELIGXOY
ATOHURBIENRESZ LEMELTY 5. ALY
KCRFRDOHIERRY DD ORISRV A LT
Bk, &mfﬁtﬁiféﬁkwﬂmlc& BHSEYD
REKRCOBHLELOND. 1§, HhORBRORW
22V Tk, HWDAK~OBEINEL OIS HED
AP v—HHEOFRR, BKRDDIVIEARSAE
{irdE, RBithbA~0BEiNELsLb0LERL
e

TR CITbOWEARRENC Lo THA TAHS
b, HEAICEE 300mm, A Lv—4JE 0m, Abv
—F ORILH 3 30%, HARE, O0myh T, RY,

L COEHFEE 0.3cmfsec ThHH. O E T,

VA VXY, o kSR OBNFORE, dn &
THEE, v EBIMEERE L, da=0.1~1cm, v=0.
Olemtsec (0C DHE) LBHIE,

L DEAHPORPL A I VR~V 2 /R B
Thikb{ £ ORI LEALRETHL T, #
BEo#ARIE VTR, Hhk—Beasz tiil,
AP —F O bOEEL A — AT ERHETHS
9. TOHRAKEE, AbL—F{FIETCOEIIZ X B

(vHYEIFFINE) REIVKEL LD EbIC, EA
R b v—F bRt siEh ks b, LD
ﬁ«ﬁmfamAﬁ.%oﬁkwﬁbr,ﬁﬁﬁﬁﬁ(
LARTFHENRD,

-9 RAEEFY B IEAICLED WEARDE (L &
FLILOTHDe TTCHHLEVOR, EARNS
<k, A FRUEATEOEHONKE COREM
KRELAY, HEARSSEIMDFHEVIZ LTS
B 2OEM L LTREABCELRORBESEAIEN
THUTYHi%, ZRAEEFEL T35V

(8)




HASHE X DT ADERICHT S HA 69

THEABBRPLTWILEX OS2 b LiLEv.
L, 2opissERicEvesicELTv T, hix
T3 — M HSE D LR - 8 EERL T
WBI E, El, EARNKKEVEERIEORERLA
&{ 20T, BAROKEVHRAIRIR, BEARRKORSE
20T, HEAROMPREL RoTLDBRETH
B8, TOLIRBGERAbNEVTLEBLSL, K
Hifticdh s LasitEshs.

Z0LH HKEVCIERDOEILIE, EAES HARRM
BETOBEICE BIRMMLEABLD. KENE—
T, BREDICEMMBEL TS L, ik, &
ABRET COFNIR D, BANRKAREBHsE
HARLOEESTHLICAD. E-10" LR C
FFbhiEARROMICEE & hic ko coitik
HToflRe Lo, 0Th 5. ko ikyihE
Lo TVB T EMRENTY B ZIUEHTRRROH
HRrFaE AFEIC I Ulcie), BPkEICEk I 28KEE
NEklicicpkEr bhd. ki, WE, wHE
DHREY OB, ThIHPKRIZECEREN S, ER
ROHTFREAIER A~ 5 = & &k 15, K08
BITH, BEERTARAIEA~EIT 50, TRED
FARESTES T LR REAORGITE, EANHD
) ORE TR E L RTREN~BA L, JEha
W FCiEBT 52, T coEkitEfhsd
BLLREND. BEARSKETITKREVIRYE, ZOR
BHPEICLDITHDI.

BEARSHCIRBRENKE LD L, HIARORY
—EDiw, HhOELHE, SRBHOBEmEL, &
ADREICRIBRAKE A Y, REARRBMDTEL
ExbNDe F-1V AR CIThhiz, BEA, Hik#
BRCOEASGFHNORM EARS 5 RIETRERLE
LDOTH B EARINSVEEITIEAI AR LR
BAGKOBEOETRLIZERC CH 5, EARN
K& A, BkoBEDIETRE DAL B A
LAY, EABHINTSC LERLTYV S, )

E6l, WARBCOHERIEET S LOTRAEVAE,
HARBOREIET S ETCOBENHLL LTHEAR
OEEREMEND T L RS 5. FKBORMEENK
&horc), BIRCHEERTYS L, HIKRTFRMC
BYCENEETAORNM VORTEZETDH, T
X ORI CRALTS LERITETS 2O, e

18KAT

772

kit

145

]$§ “i_::f—

-~ >I— 1.33

SFRIC 3 SE AT A Sk
itz 35t} 2 EkBeoifikoli:
Q=60m'/h
Bk (m) 254
B-10 FEdic T sikic X sHi%om"

REEARBMDTH L5 BERALRS. F-117
BABICBIF HEAREES (KB e TATREL K
EALOEE T . EAMEN S5 HECHKE D
BTKESERICE T, KEARGLS HAMHED
BB B LN Roh . HAREN»HS BHETR
e HAREOEEIET S ECoBENIRIC X 5%k
THD, 5 HEUBERESRY ICEETIERLHKE
hs. ‘

BLE, EAIZHE 5 BEASAKES 5V IXRIEARD
EHOMEILOV TR e BOE D I0k o THEAR
MNEETANIR, 2ov o BRI ISHEAROEE)
BH OB EAHCE BEBOEANHETASE LT
BLTB I LBHABELEDh S,

4 EAHIBHZESEYORR

HEAFFIC X B TAMBE T SHE, BN
Ml 2 508, EAREI B3V ORETH S, [
#iz. EAIAR O LSS Bk AROMD L i
2 ThHbbiva, WMIETRIHEAROE(LIE;
HEEO S B DLRA-T, ERMIC b
b, EOMPARRLIETTS. |

BO%) LREOEFSRTLHY, REGOMBSE
BBk ekl BANC X BERORSKE, A
b v ol BRI oM iz X 5 Ek ENS,
LA UB T kit 5. BAFIZEIZEBEREWR L
—F &AL TERRAlIcb > TiThbh B2 LM, BS

| EA SRR 8 BHEA IACONFAOKILLR, KR

! . 0.2m'fmin 0.3 m'/min
AELAR GEA) | 08m(2th )| Lam(ath &)
AEETR AL | tdmC'r )] 1.6mC 2 )

0.4m"/min 0.5 m*min 0.6 m*/min
1.6m (24hi), 4.1m‘(24h #) | 40mUh i)
3.0m( » )
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B-11 AR 6&1@5&1‘0%7)@0) AEZELESHEARD

*Dn%im ¢ EOIEHIcBOhBT Lk, &1*0
Brgn LonESE ViCHEREE A LEAD
nama,&Amﬁnbfmnﬁmmﬁoz)&k%<
l%@é‘ﬁ"ﬂ falp ] ﬂ‘?@éil«z’o
EAFOBSEVOFRELT, ThETKRDSHR
BELBNTE .

© BEAKDOBERGR

@ EAHSHAR COBEMDA

@ HkBRoEERE :

@ 4Hig

® FEFoRAEL

Zoflz, BEADY - v IBICA RV —F 0B
HIr k- THUES 2BV b RETHIL
A%, BURBER BT, bIEESh, SAYERY Itk -
THB& N, BAICE > TEURIESNEAKRSI
MRS E LS 356, EAKDORESRICE
5A3EVOb e JIZRADSHM L LivEvat, T
«5&;!%o%ﬂ%o%&k%ébbaov,ﬂfm
FHE LTHBATHREIVTHE 5.

C1] #EAKPOMEBEYICEBBTED
MBI X DESE VR, Belizbiio THEANRE

5L, EAKGOBREMMEAIHERGICEME N
445, EAREENET bhEH 6, BEPRERD
FiThoTh, SFELE LTMR D ifIcEL, T
ARA b r—FIE LBz b LTl & s
T eizieDe

FEAKD LERDE RS RV & LRI ICHE
THaHHD, VRRDEAIBYTH, BEMHASE
YOREE DS Fve E-120 34 R 7= TiTbh
FBEARBIIBESEVICEBREARDOMDETR T
HEAKOAREILIGEA LFI%T SS AKX 1ppm 25
CHDH, LOFEFIMICEAN I RY Y1) O
FEAEH, FEHIE1AY D5 200kg i2biEd 5. @
-13' B LT COEAKDORE LEAFNALLO L
HAsrUicETh 5. BED L v ATIRARRD
EHEERH bR
BESHICIATIEIEL EBIEN S Y, dtkEROFNIAKIC
BEAEOSRIEERHL 5V RGNS 2L B,
FoRS I IRITBEER B0 ST RAFI Do Liklc S
LERARMADD L, HABFHRLEL, HRHOKE
B LEPBTLRHD. TREBROSDRELD B
&mu;aadiumaﬁﬁfaw,T&ﬁﬁﬁ&n#
AEINSCRAENIZ X - THMSH, RFB L LA
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Do MBUIENMIINMINRT BT L nvn D, WA
EDSRENDY O AR OMBE 2L irg ¢ T
LREDERTH D, BRBOFIKOEAI L SH-S
Y REAMRTAIREL i 5 6B R ISR Bizve

(2] BEA#DSKATOREHORMIzLZED
E4/]

HEHORRMIC X 3B S32 ) IERYTRIc k385
VIRRERPRICE A S5 D LERTE. HiBlEoms
HYPHREMICIEIS D &, TR Bm
& LTHEROMAIHE S, ERICHEC-HESS b0
DR FLENT, EAKTOBEBEN -2 51
BENRTRB & BIC, BAKNOREIEIIED,
REHEBMEME UTHEESIS. BEGRTOIELA
LHARITHY, MREEHIEDHENGL, Tk
BESEYV~NEBTEC L LSS,

MEDICIBESE VI, BAKPICESEIhHEY
SOREFOBE, AL BAKE, SAROMRE
HEBET 5. R-UWREAKBOSRICE B8
RESHIED ORERROBVETULELOTH B,
COLRE—ERIO T CRELT- TV 50T, B5i
DYDY THIE ) ORENIITES LS. EAKESE

FURDEAIK T, MESIRESE 51D 0RER
REFRICER I L DTHEH, T2 hE . —T
=7 Mn ST 45 PTDEASRY L, vW)J:

5 RRSNHEEE LTS,

() kﬂiﬁﬂiﬁﬁﬁmitl#ﬂ)ﬁl ) —Cﬁﬁnﬁ-l— e
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BHETHD. IBREEAKBNG O CRgHIc & 9-12 4x7=,uu,x151£x#'com7\u¥v KA
BESEIMBELPT VI LICED, Bz
m
f -
%ﬁs 0 gt *
F Ik ‘
[22] 5t /-/'
E e, o
E |l Nt
C) SV W ‘
sl 1 BIIRTKETE
a 5PFM
,i.—”}; 4
7 3
K 2
B
ﬁ 0 11 [] [P} [] [ 1 11 [] [ ] ]
18 58 108 158 208 258 k1]
GE) BRI« EaE oM TAN S, f*iélh%“&iﬁﬂmib*ﬁ_m B%‘atﬂﬂxaob

kiR 181 E#ﬂﬂu_l:f‘?{xl,fcir}mﬂﬁ
E-13 LAColEAKIRE LIEAS A L

)

e e i




72

&R (tmin)

- mAoK (L)

o % 0
axn (b .
H-14 (EAKBERSZD™ (ZENER)
TRMFIN DNV T L. (OH),Fe,0,,Mn,0; S50 RECEAFDEHIZHHE h,

@ FEkoREEFRTseRpeRELIL L C
B, BEAJEOEARBOERMURALIIT L.
FZTCORAKIRTROMRIEK T, kDX 5L
ERAESIA TV D, TROLEEFRER X5 =kin
B, BILER--CHIFE-TEERF G~ HERT
PhTvd. MEEOBREL Si0; & LT, 0.6mg/l~
Lomgll ChAH, FARETES, RFEREILLIE
FRTVHe BAEMICE5HSED 2Bk A icniciE
BAEASRBMN, EHEERIE, TUESTERHRLE
HLTLES oo, EAKBEIATHRLELVTLE

STVBZ EREFLEFAIZLS A D EOFTHL

b1 D LY IERHOMENL T, BRIEALSEE
FaEThATEL, RRETED  EREETREL
vl iEhick 532V OBILIIERETS 5,

—%F, HVT i v=2THALV IR CRTA O
VAR BEAKE LTHERENTWD, 7 E=T A
bY S BV, S IHA VREICEBT VERTH
RBORE, BRAEICLS Y VREY YoREETIT
biTwaich, s/ 7L FECRLAD LS
EMIZ X3RSV IRRBELTVWEV.

€3] BmEk - RVHYBLUR P LU-FDBAI
&3BBID

BARICEEUSURE <7 B R{LEH, Fe

H3EY &b, BREAOMTAEEATRL+5 L, Fert,
Mnt REFELTHBEILELY, SRPOBEHELES
L, EElbgkihery e LTifEL, B2 V0K
Heisdo Elokikiieh, 723 YEkE LT=H
DERERLTY3HE b5 5. TOX I AEAKERE
BMBEITITEEEIC L » T, ZERSRbEh, BEA
FOEHIMH SNBSSV ORERL 250 i, =
FEEPEENTEAKREEATL, AP v—F{HET
CEESSERICRLERD k&I, BT FY TR
ML, MARHSED L725. bINAZHEEAETS
> THEAR k- THIA FHilE DL, 87707
38415 WK SOEIROFEAT B THETO
FINAICR, —EENHERLTYSBRARESL, TOE
ERATIUESRAS FY T EBBESE Y A% ET 5.
EVRILERFIT L - T, ZHEDE=HOK~ERL
THLTERDHEL 5. $57 7Y TIZEBEIEY
i, RiLKIZE e LY, MEOMERSHCY,
EIVEHLEBNOTHD. ‘
EAKICTEN: Fert, Mn™ BREELTHL TH, EA
FOr - P BECA Fv—FOREERILL 5T,
BesinEL, B9 VolELED. EAKRR—E
BICFINARSOLERKE AV Z Latgv, HiKizi
MRV FFRESS L TOYT, RLE ) &7
Bo kMDA b L—F, F—¥ X OBLIXER O
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0044
0040
0036}
0032
0028
0024
00204
0016
0012}
0.008;
0004+

100 [ o>y

$_ 1 e ® 8 3
0 4 8 12 16 20 24 28 cc

E-15 kOB BES RO NERA RO
w8 (RRED'
AEMTROEKOBEREMAREY . Titl, BT
ARz E AERERENEERTORVICY, F—Y
VvIERREEN BT E ARV AL THD. H-18VR
HEBRBRL EOBRERRLILOTHS. ORI
ST, TR 10ppm DFEAKS 60mihr TE
10m, £& 100m OFFE s L, HiHlET
DM Lppm RRITEND . BEARSHRQE
&, BEEEAGTIRS L, BIESRORERL VEL
25
i LU v VvORMEERIEIE, HENSDHAKRD

E51RMEB. )

2 Fe(HCO,);+Cl, -+ 2HCO™ ,

—» 2Fe(OH);+2Cl-+6CO;
2Mn(HCO,),+Cl,+2H,0 ‘
—> 2Mn(OH);+2 HCl+4 CO,
2Mn(OH),+Cl; —> 2Mn0,+2HCl+2H,0
Ebic, §% . < vH voRbgn o BEO SSTtic

BB ETRLIORI2THD. $h1ppmESS LT

iz, 1.4~1.9ppm IZHIY+5 2 ERbAH%e

[@-16 iz ABIW 2L B3R FL—FOR{E T
Y3RSEVOEBETRLIELOTHB. AbV—TE
Belebi, A v—FoORtict - TRILEB R L
L, BEROMPHOEVHSE Y OETRHL R-TY
Bo Elc, H-3E, UEBRTHE, SKOWHRND
WD Do R b L—FORIECL 2T, RO~
DRRTAEE-T, BOEVOREEA-TvHIL
NHONTHSB.

BSE iz, EAKSBTFAICEENECRAEEH
LTvaivwiHz b EETaLELBE, BAKID
ERY, HOVRBERORRICE - TRETIESE
Dz, BL—ENRbOEBADNLD. LL, TOX
5 REAKPIEODEMRS AT TY, BF
BRAHHLVITLEG T, BSEVRBETHIE
izl 5o EANDY =S VI RUA PV—FEAT VYV
AAF—-MIFD, bAVRETHRRERETE
SIEBRLEL OIS S, BROETLFLLERLY
EREVHREZ. ST, BEAFICBTSESE L
DHESO—BERRERL T 5.

L4 HWARHOERGIEBHSEY

HEAKLHTARBATS L &, (BFERECL>TH
wERIRpSEREh, B2 VARETSEEDL
Twso TRIAD X ) KHBECEFHRATERT
wERARE, RO )R LRGOERNFE L5
Zbivde
@ 7HY &R (Ca, Mg, Sr4%) oidyimL

tod L, DR, WO, Belehn Kricdy
@ $-TAI=YA, TVHY, IRA, B AFT

¥ AOTEBESE, AR, R, B
@ E~BEREOERY

ANV Y L, X ELYARBTKS L CRLKICE
WERRER TV B30T, EAKRLETALOBEICL
T, TiLhOILBYNERTS &) ARRIESIE
B3 ThbH . Rit, HRHEI—-HIETRICLCE
ENBRATHY, WAL 100pm 2 CHEF B0

g2 Bitwo R

w9 & R [FeMomopaws| Foon®
Fe(OH), - 106.8 1.91 3.3~4.3
Fe,0, 159.6 1.43 5.1~5.2
Fe.0, H,0 177.6 161 -
MnO; 87 1.58 5.0
MnO,+H,0 105 1.9 8
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74 Ll Ak BOR OMO®o&

0—0 BURUAFL—FH1)
A BOATAV—F1L

A,
A, .
05t . BOATA L L—F%L
—~ ‘ ‘-A_A” S .
.g ‘ & V-0
~
= 4
=] COERUA b v~
0 100 200 300 400 500
ZhBEN (h)
B-16 Ea7ARKSHIEY I8 - ERLIRY (R b v—F—0
BAhC X5l (EAER)
B3 SRECET DA TROS «BoNGIS D Fe £
EROPEMVAR |/ FRNDZTALV—F&U FF<ARUEA L V—F5)
e 0~Icm 0.0052 mg/cm® 0.2491 mg/em*
G 1~5 0.0110 0.0158
0~1 0.0539 0.1422
4 1~2 0.0441 00359
2~5 0.0453 0.019
5~10 0.0406 0.0492
& 10~20 0.0383 0.0496
20~36 0.0334 0.0454
bt d 54.5mg . 101.75mg‘

i¥) (BLEORI Fe &ML

ESELTHAEL, L& Oppm PLLICR3B48 1
HY5BLv 5. HOLEHE LT, AR, Bl
BERBEIT BB BAKTICHERSS 5 IS
FEREEND L, AN TAERLES BV RO
LERESERShS.

HED X5 {tERE, SHBIB5 505
DTHBIN, ThbitksT, EOBLE, HKROE
AiEE P EEHSEY LLTHDRTL 5050, &
A&7 ECHETHS. SOMITHWTHEEDRNLE
&ﬁ%"’”‘&! ‘Wﬂ'}“ﬁo

LAY 9 ABLUHHEI VS T AONBEIRS £
SRR, BIRSEORRErEREEL TS, TG
HOPPECE ol EEO X S BALNS KB
BV Ti, ERPRRNIEBRALY, ERShosE
REEBRPIC X - T, BEORIRIZIEL AL YN RS,
HRERET 3B SEVILETEST LtV 1 bT
555 -

i iEbiEOLRMIC X 3 BRMROMEHTE Y
gk UM T =Y KEORESS BV ILKEE

Hroanf FIIEBYDOFR, BEHEMLS ST
TLEFoMTHS S, 26,000mell DEEOFERTETH
TSR BRICAKRRIES L U U AMREALELES
#9308 KRR OBDBEC A, 1,000mefl DD
R TH SR BEICKRIET T =T REZAL
THBISE, 128 A YBREROMP I ER L o1,
1,000mgfl & v 5 IR OBOUMRI BV TER, &
BYOERINTBRE LY, BEOHMREMES el
SEDFWRENBIRY ETELILV D TH Bo
BEDED Iz, BROETADRRE &7 #1312
ANHBICBYTE, BAKEHMTAORAILHES b
FREEEBHSEVRBELIL, W LBARERTE
Y, SEOEARBCVTIR, B3, BELEVWLELT
EVTHS 5. NGRS 3V RAESONMIcRRT
BHSE VBT, EAJFOEHOTKE MR
YPPLTMEShBZ itk -7, Btk 30 CHh
Bo BAKLIMTADHRE « {LERIER, THABLk
B HLBSRAPT AT LAV L ERE
SEVEBLEVASRERL 2TV S,
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$EASHE X B I FKOERI T DT 7

(5) gEc&ksEIED

ﬁﬂhxaadivwﬁéu,ﬁﬁﬁiﬁﬁﬁm&h
p, #kENCRALTHE, [EAERAL,
mﬁnmm&mﬁfawé;&awu.EA#*WK&
2RI s CRaANREL, FRBARFLRELD
BaEnELbivde
WEMTFA~NEAT > BEk, EFEsgofilicx
BESEIRRELEVEER DS, VIO, I
AR CORAKED EAC kA AEFERONP LD,
mmiﬂhxaﬁﬁﬁrﬂammﬁuammkéaTk
EVnbHTH %,

itl’?‘rﬂxii?\#?kﬁ.h'cﬁﬁwcv 5L, EAKKKE
m@?fa&%ﬁ%ﬂﬁ%&fbsﬁ#@ﬁAﬁhfa
Hiaok& s, EAFNOEAKORETHEL OB
v&iaang.ﬁxﬁ&mé(?nﬁﬁmﬂﬁlﬁ
%Haﬁ.m%&(ﬁxﬁv%nwaﬁhﬁEEK#ﬁ
m&;Jéﬁr,§ﬁﬁﬁ%&bawx§m&1+a:
LBLETHDe

B X B E 52 D 2 ETBcnic, HRLEN
ﬁbhaﬁ,:o&éﬁlth/%_Tﬁﬁﬁmﬁz
RTwBE, (R L-TERAR (N) HR4ET

%o b UBR LAV CEDEREATRE, #KEOM

EEEX, BO% YRFEET B
H@lck3852 0, BivkikksT, ﬂﬁh@ﬂ
TETHHHE, HRATIkESEL L, EADERE
{EBOTLIRVEFELIREY.

g> PHTORAELCEBASED

@ﬁ?mmﬂﬁmuxaﬁdzvawara.ﬁﬁa
LT, BThve EA, HKIZHES HARE OB
Lk - TEUAHADERHONTERELbOLERZR
ﬁw(amuwﬁhaa.ﬁmﬁhkwf,wmﬂék
&4 BL, BAEHRA Fv—Fiko%), EKTH
ﬁ&&aﬁébbiaﬁlmswrt.ﬁhﬂ&§<b
kv.Eﬁ&wwfﬁlfakﬁmﬁﬁ%abtﬁwi
3, TRBHIC ko TEART, HEARSKECERD
fa:aﬁ%zbn5ecw%ﬂm:aaa&»u%ﬁ
LicESE D & Riso ChHEMERINOS b o BT
BLHBALOGND.

&Zr&mm(DﬁLK:oT,&l#ﬁﬁﬂmmﬁ
BEaMEENESY, HoEED, EkiEsskT s
kbR BB, EOTHBEIZOWT, Sk
Bl b hEETH 5.

5. EAJICEDATEROSIEHIN DM
A% YOFRLTORR

1) ®EplickIERTEYOEEM
mmvn.ﬁknadiu&mmwmmmu.%n%
hOHSE D OREDFRIERDVTE < fe 22T
u.:nivmbﬁﬁvﬁbntinQMEA%ﬁwé
WT.§§Lkﬁdiumﬁﬁma%0mﬁém6mn
FB. YOFE, HHVREDL S LRRICET, B
SE ) ARE LY TV ARRETA R, AR
5%Tmﬁﬁﬁm®&§.Edium%ﬁ&ﬁﬁfah
< ;Flfxl\—mg}_’%x biBe

mic RO TUNRE AERIRIE, JEEFY - kﬁﬂﬂzm
KRHT  GE TR ¢ EHPETEY . B
B TH B BOEDOERIETOEANKED
Em%&,ﬁxﬁ,ﬁz#mﬁ.kﬁ%ﬂ$ﬁﬁlﬁ.
%zanaadzymﬁmmowraviawtnﬁ
#-4Thbe
&Aﬁ#ﬁoﬁ*%&ﬁ,/wb%&w<ﬁﬁnﬁﬁ
S L G OREERT, #IE 107 cm/sec
*—ﬁ—ukrkar,wb@amﬁﬁklﬁha—ﬁ
i R AEARECH D,
ﬁxmabrmmmtmwrwamm.ﬁﬁ.xmh
FOKEETCOERCHD. RFOBETH, EAFS
BASAAE L b ECRCTYT, EAKIGKEIET
FERIEANATERRAREL, ThEARSEDO
FEEZLbRTY 3 EAFNOEREOHEINI,
BEANTOEAKOMIER, HICA Pr—F{HET
OBEENTNRHE e, D THBETH 5. =
%, A b U—FHECRKERAORD, TEEREF
LLEL, REARETsCLbEAGh, BEARL
HAHR~ SR EN B KRN 0B RoleRikin il
PEETHS Y. cli, bIEPIBFOFHRICZE - TH
IR STV BT Ehd, BRMELSESEITS
B EAERVESATYS. BFCREIE~LEIE
EAFETORGEO AT L ) Lcb B L iF
BhEAHEEL BoTWHDCH Y, EAKEKE
Fephlordiing, SXROBERHEIESEDR
BB LRTEB. ShERioRER, WHEHRE
ML, FbRAERERREEDE, AbV-TF,

vzrmﬁmﬁﬁ&ﬁw.mmﬁr:oadaua

#5 Ltk Do BEFRBVTH, MPOFHKIHFR
LTHY, BB VOWEELFLTY
6B
KECOIRTOEIE I, FRBEELTWE
zEinb, =y, Abr—7ORESRICE-T
EUERESNE LT 20RFLNTHD. ¥,
kﬁvnﬁm*ﬁﬁMOWMKEMELkbmv.hf
PThBAERGARGEN TS, TORY, AT
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76 A W% B %

xwoﬁmﬂmaﬁ&u&x*m@@%ﬁw&x#mﬂ
ﬁh#ﬂénﬁoiDm—m&&ofwatmkﬁﬁé
Be

RAMOFICH RIZARRERELEEL b b, AN
KBKIZIX 1 ppm DEABNEELTYC, AKX EES
LT, fikBACRIESORRbELTVs 2500
Do UL, ZomITREAIHEWIC ik LTRIbEE
ORBPSEL BT L1z, MECBFILEEsBY, B
B (CERRICE SUBTASE ) £ TfF+52
Likizve FBKEITS &, Mo BKIchuhigicRt
SRFTENTOT, BIEESEAIOD GEFIRENS
TV T EBRLTY 3. HEATFOIRENX 200m 55 <
bY, BAKRIRE-T, F—v I/ EN8BEsvicbo
LEZLBRB.

A, JHE, ERETETOERIE, SRHIEL 0T
KEHBKE LT LTV 50 PIRCRIVAEHRT
K, BERAEREBOREMTAR, EBCR, TEAT
REBECHEEMTROFESRIIK L LTV b,
BRBTAERETALEREL, S~y rigdzh
oY, HBVIRBRENY LT, AARYICE 5540
Fvo ERATREA SN BRFIETAIZIES 3~5 ppm,
RVH Y 3~bppm BEEHR TV 5. AR, Zhbis
BESHASEVOREE 2Ty 5. ERMTARE
AVIEIE, BARES ARG RSB
mw&xﬂwyﬁ,m%éEALK%A&ﬁﬁfnﬁ.
B5hizhE{ioTra,

TEOBERE, BAKOARRAZSHLTYT, B
SEYVOFRRRFOATEVE, BEOHTAMEAL
AT 3hs, EFROGLRRARELI X0 Lh

v,

ERAG TV B TERIETARE D L O DA FILG
SNThRVH, REBTHRE N, ABREBRSL D
REMIIZX B2, 7re=7EERRERIcbERT
BHBHMY VFRHLY »hk 0.27~0.35ppm H &% fu TV
Bo FIRPPICHABEEINBAE LWL S Y, Tk
ﬁﬂﬂbTﬁ%@&ﬁbﬁih,m&th%%nEo
EVRRENT S,

4% EAFIC X SMTABRRRRENS LThIL,
EARIGUKIL, FINKICRBEENSBIATCHE5, &
DX IRKT, BIUREEA L, I, LRTOSS

RERICHT 5. $Hic TR, FMIkEAEL, —5 -

EAEETERREER T3,
Ecoginm, —E&INIERMNX VEARKE L
THER L, EREREHs BB LEZBEA L Ty
5. #KE, ROMNOKRABLLESIE, EAK
OBEER Sppm I2 ETEF 5o K13 REAKOFIEL
EAHNORGE LI L 2R L b 0T, EAKOEE
PP B L, EANFTOKMA LT s AR bR
BRI SESEINBELTYIZILRERE S 1
Do &biz, WAKILE, EAJNORESEAC
G.L. 100m PEORANFANK, HRIBERLEASH
EnTeYHORBMER, HIERTIE 1.2ppm OBE
Lt oTwd. BNITRIZE A LSRRI LAY
Tk, RREAFORMICINITRSIRY, BILBE
B EoTOBZEND, F-V U BITR b L—
T ORMERAIC L - TRMbEAMTI LI L B2 bR D,
ZORIONHNE SV 0—"ALro T e &l
IR HHE &S W EEAFFH DTS TFREER (DO) 13, TEA

T4 BHHERESC B sHS TV AERL Y 2 0n

4| E k8w = Ak [EAHEE @‘m& 1&}(\%%;)&733: §§%%§£
BB 3AXI0temfse |k i ok QB @ 30mm | 4.2x10'm (Brh) | g, g
X IR | 1~5x10 . Flm H0mm 24X10'm (0l SS, Bk
AT | 1107 (isi) . stiom Lo [HEXITm @mUR) | gy
# @|3.1x10- i&'FrkABam;gFe-i-\inlsnsg::. £0m d0omm | A AXI0m (e B, il
* ®| 1k 1’k Bk g Wmm0.1X100m (Wmh) |,
g: 2| 2.83~4x10- T3P A Gxgﬁ 150~75mm|  —  CEIEEA) i tikwﬁy'
i e2xios Hopt Giastn . s | 2Bm 0mm [ 1.0x10'm (samYh) 53, mitix,
W %[ 2.1x104 ik (RO, D) 8im  0mm [ 3,6x10'm (2m¥h) | paoe
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15
B n
= B L
s B a b CIrY Clhd

10
- - A%
£ -~ 18, &
K
S o I -

5 o P

/ﬂ)"
0 5 10 15 20 25

2

E-1 \URHEASERC :31F BIEAK, kot ROZEE? (lﬁlﬂﬁ!ﬁﬁm)

=0 (3R A >
EAK ~

?

1.0

- Fe?3*ppm

A

A

0.5 :{A\ \1 \

\ A
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) Report of The Public Works Research Institute, Ministry of Construction
| Vol. 155, March 1981
| Aerodynamic Stability of Suspension Bridges under
' Construction Stage
by Dr. Nobuyuki Narita
Koichi Yokoyama
' Synopsis:
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Wind accidents on bridge structures lhave so far happened at their construction
stage, and this necessitates confirmation of safety of a structure under construction as
well as after completion.

The aerodynamic safety of a suspension bridge under construction stage s essential,
because the mass and rigidity, and the relevant dynamic characteristics of the structure
alter gradually as the construction work Pproceeds.

In the paper, described are the basic concept of design wind speed for a bridge
under construction, wind tunnel technique for determining the critical wind speed of
instability, and their application on the Hirado Ohashj Bridge.

It was clarified the estimation method of critical wind speed by the use of non-
steady aercdynamic coefficients measured at a two dimensional model can satisfactorily
apply to every step of construction work.

Key Words (bridge, suspension bridge, comstruction work, aecrodynmamic
stability.)

Report of The Public Works Research Institute, Ministry of Construction
Vol. 155, March 1981
A Study on Artificial Recharge by Recharge Wells
by Katsuyoshi Ishizaki
Akira Kitagawa
Synopsis:

Technical aspeds of artifical recharge by wells were studied from the practical view
point. The mechanism of clogging which causes serious trouble with recharge wells
was investigated. The characteristics of clogging were made clear by labolatory expe-
riments. The change of efficiency of recharge caused by clogging due to suspended
solids was formulated. Several measures against clogging were investigated and the
repumping was proved to be the most effective. F inally the field experimental proce-
dure which makes the artificial recharge plan reliable was proposed.

Keywords (Artificial recharge, Recharg wells, Clogging, Specific recharg,
Repumping) ’

sea s aee 1p.




O

|
At v i L v

Report
of
The Public Works Research Institute

Ministry of Construction
Vol. 155 March 1981

1.

CONTENTS
Nobuyuki Narita and Koichi Yokoyama

Aerodynamic Stability of Suspension Bridges under
Construction Stage-«««-esseerererstrsrmnrintirinieneieeiaatiaaietiit ettt resssoaes

Katsuyoshi Ishizaki and Akira Kitagawa
A Study on Artificial Recharge by Recharge Wells »esecreeeereccrsesnnicnvencacecnec,




