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On the Permeability of Weathered

rock in the Dam abutment
(October 1956)

S. IMANISHI
S. Kupd

Synopsis :

Foundation rock of Téno Dam, located in Iwate Pref, is granit which is soundly exposed
on the foundation and right abutment, but is badly weathered at the left abutment.

The weathered granit is so relatively loose and pervious, leakage through the left abutment
must be expected, when the reservoir will be filled.

In order to make the dam safe and useful for the purpose intended, we measured the
co-efficient of permeability of the weathered granit and determined the extent and the depth
of concrete cut-off wall which is required. to reduce the velocity of percolating water and
prevent the piping within safe limits.

= 54 .
TR & £ OHBEREIIERE T, ERAHIICD U LoBURAERES0C [ 7] MEL T3, &
DIcDIAR LS [=3] B Lo, 4 €V ENERES R0, BT [~ ) DEREE S
M%L,CO&%%kKLTﬂdEvfkE%@é&mtbﬁ%%tiﬁﬁ@%éKohfﬁﬁbto

=] R
1. #& = LIRS PO TP, (1) 4. :’yﬁgﬁﬁ .............................. 7))
2. H = IR T PR P T RO P PP PO (3) 5. IFKRBEDE X DA Trrererrmrnenns (10
3. FAEHOWEEE 6. FE BHeeeerecricmninnieniii. an

I OB e 4)

1. #&

i

AFRLRESE LA OB £ A%, BEHHRHEC S W-CRIIEZEF L, FELS.5moBs3%E T2
BokBHIX A CHOC, DI L0 TEEERE205m Y secd 5 H110m*/seck FH L C FEUKE% 95m?/sec
HEILES L3540 Ch%. (-1, 2) ’

¥ 2B OIBERIEIAEA Ch B 2%, ERBHIRVH U5 LWEUMERREEC [=v] /MELCx b, &
ARELD [~V ] BHOTK, 4 v i EIEEIII=DT, HBFELRFOMEIC L D ARSI T
M~ OFEMEELAEEL, cofitd Lic LCEREDYEAREOE LML, SR kE0E X
LTHEBER R 0 Thi, )

FAREDBINC B0 Tl T 9] WL LI BB S 2 Sl p 3 B0 X 5 ng AU & 278 LT, Z0f
D7kOFEL Darcy DR, Q:k-é’im’aﬁ 5dDEHER T, T Qiokd, k:EAKMES, hikER, L:BE
=K, A:EEHETHD,

fois, T=3] RECER LR E S 00w 555, 5 £ CHTEREORIL L d DchoTH E £ ok L H

1)

|
|
|
|
|
i
|




¢ 102 20 30 .
-1 F "W K
' T Jren me !
n y \\ i i i 'i : ]
A . £ 5 A {0 315507 _Ei_
/ A L o=
f . /;\(’ I[ =0
/ // AN : ' lgf g B
/ A X a 9
* 2kl TRALE 95 H
/ / L # &
: / 7/ i 3
= / y ] I
. 7 s N
) / : ‘{aéiﬁ AN 169
piar ===
a1 II HEEHEE s X N
) Orifice 28 2637%
/ Overflow 43 BAD7
a T |
ISR SO D IO
== T O
I ‘ ? ! N 3 7 B 3 10
t (br)

H—-2 YoRAGE o) 744 VE

—CiEh VBT E D ECENEINC X o CRERISRER R v ) TR OIL, TOPEEES R Tl
Wi, BEWREESEENOESN S L 3 EEA BT YEMOAL S, L LEYfEf XoCEER
L iEm e g Pt 3 h, SR THIOEBEICES > T 50 THEM 0, PERR TR0 CIRED
B RS HBRT I Y EE T 5 HAOMELYET o, D, HELEERWENALBES 2 2 A5 RERA
bbb LBbhbo

2)



i

# SIUTBEUEE OBk D 3

2. . #b -H

# SRR D b5 ALATH & bIEENAH LT B0 BRENEL, - ) vrEah P XoThHEE

RERCHAMOERLER G, ERHOEIVLT S LbE’dl:‘zﬁh‘f [~¥1RE%D, 2o%o

rvvjmaﬁm¥mﬁmbrw5:k#%tho§3,4fﬁ?l5mﬁﬁ%®%§m§§%mnME#B
BOHRERTUIC ER LT 5o LientoTlEE OB X 2 LT 5 iR RVIKEEAUAEE X Ihis,

o il GH 3t o s
ml e & | x| [=]-% R i X[ | & X
7 - 7 & L 1 =7 EL P4 Y
)i 4 E&rgn zaLt “'ﬂ-_‘ﬁ I ﬂﬁgﬁﬁ_ﬂa;# ’”E-/b K.E“gﬁ:&iawm“:ﬂ
Wi e e a0 e e Bl XN 7 BRI |
Tl 12 L
n w |E]4 15l 18 = -
‘H:Ef‘fﬁ“ x| PR e f; R ol
= * o 9
I lwl) ® s il A
U el 17« S F 3
4 Pl V z
Tl¥ Sl P Mol 1 ]
A R e s N N I i L e I
i ‘; P " T - [T R N o
P 61t s tle] k i,
] uw|7 . i 1001 [5) ,;
3 N | 2ia[™s u 2] ”
'.{.; w|? ""‘: Z f Fesah g™ L I I
% & 50" w |7 EoLN 7
® i s 7 NS w7
uly JIL5) ot 3 1056 8917
7 i8] E ] g Lasti ™~ g
w2 W\: fe ] e "
- ! [220 el |7 (128 ] 5| 3
s |z F T 7 T s I
s - 2 ] & T 13501 wl7v
;) Huea] “2ed B L3t ] t ]
nnf - m | & Y 2 N 7
FESAE] & 1855 1N 54!
Lisie v |5 N
bizac 5. E A b N 5 | s &
"
o ™, o I~ A
1505 33 P ] ~
1~
i) 1 ek 1)
ﬂ!l_ 1 ik
LN
288 1]
N 1) 62| ‘i

H—4—1 R —4—2, 3 ERUEERE

— BT Ch 2 A ITIEREL K Th b, W, a3l B, LihoCigkonig
RN (N ﬁ%gﬁkbfﬁmkﬁ,iﬁﬁ,Tﬁ*ﬁkaiohfﬁbTﬁ?&xnu%omyhoLmL
FA, B8 EBLLT [~ ¥ iSRRI Co B B ARIEEA < ¥ v 7 ofiEe s U CBiE I ERE
BT IUEE b,

ZDX5RER, 4 CVIICH L USROS WHIEOREL LT, HE, j‘#ﬂ, THEEOWEEILS

MRO X 57 ER—RICEL R TW5,

(1) 7 AfEEs RO EBEEET S ETa v sy — L OlkESSRT 2,

2 WEDO=2Y 7Y~ MLREDPLIRS T YF vy (L2 v, B 2Bk,

(8) B EHRERC 7 =~y vrekaics,

B E=RSEEOBEEL Do, BHEERTS [~ 7] OlReALIC L DT, «hbYEagtss
D, ¥FRBRLLTEVIEATS 2 2308 Ch 2 L Bbhb,

(3)




4 B A

Bl © seids ® a3 G318
[ E_E e 2| [H[ % X To =} im[ B E |6 =z |# 2= L& ]
P e W - =
xas e d®B| |z palanlin b2l | o ladlenld; Zhadmm | malaslinapetl
T ISR ] ST AR T id gy K BRFA e = = i et
N ézjﬁ s — ECEE gy L1111 ey gy I~ Bl
LAt o Bl S = n=H P 0% ]«
E T s bt E% i <] < ;@% Blm|x M - fo] 3 TS
L LR D e R Al | fan E3 TN B g e I
© LRy TE ~m‘§ nlula F ol ] E L] PP I
;X!L\;H “ Tt F S = | Laal PN aly|> b r B
5 3 B e 4 ! 1 “w it ES Y
i ‘3: [~ Fess o] wl o] b E §591 4y g 7 )
ﬂ“-i\ T I O I o W " 'ﬁ\.\ 52 .; € ~m £ a3 | Y ‘;
s N 2] M EIN b, o B i I N g
{3 P Y M. ) Fanf+] 2 s | 7 v B 7 ¢
F el Fegtd 7 3
WW? = wl? L 0 R - Y ] T s 17 L e R I
7 ol AR s 7 N 7
RN s R s | mopf |t |7
sl 3™t o | 2 b I N L 1920] P s | Y
™ 3 Fo A PUE B N g ] = 3
S e i H2E] "oy LU S sl 5™ a f 7 '
SN e B4 ARG FE N Fopdd 7
nie {3 ST S L i 7 1232 81 5
A e N (A ol Juf7 [ieea} "I~ ' - 7
1. S R 2 T
lsaa N B | o | 0 LN = ” P = hazs 3 |t
7 13 ] 2 53 s |} 1453) 4 ECH g
s [ ® N 13 LA 4 | ®
3 . "~y e
N e SLTE n S O 1§ t 1 N X [5G il g
< S 1HE 7 1B R T N N
L i P2 & 5
P2 ¥ 17 IS N T 184 5
L b s t I N 5
HEche i I [2158 ;g 6 1393 8
SRy . BN
EE 5 N
¥ " 331, ) 33
1 M_“\ 1 N sy FERE| o
B b ; e T
L &
| 22€s) [
P B
L2315 L le
L 5
Eld L) 13

H—4-—4,5,6,7

3. EKEHKOBEHZROTICHERR
e 1 B REOTERTD BAREEDUEAEL I hD & LD X IS, RO X5 ke > TE

zirolce
i) REAwr kn/itk

-5 R I 5 i, RIEFHORSEN b | np REXERLT -
SR Y, CORELOMCERE (L7 vE=7) Ok b
BERFIR LT L, COMBEILRS s BEBEL TR 2

BRI 5, cOMECHLHUDEBEREL TR |
WERMZ TH &, EHEEC T OB L TN s BT SR [ R 2
G5 X5 RLTER &, BN ORI LR 1 Tamaanz
R, FOTEEANANS . REATCERRE R LIcE & -
OEAYEET S L e, BRENES s FvBE

THORETBHHIREHC LW TE S,

\ F SR F kR, BRBOEARRY k, 1 Ie i
YBRETHOCETHHME f LT, ChEERLBE~
OIEEBAEN LA LB B LA TEL D, Darcy OHH
xb

FER R

dy_ p b Y s reeeeenennerereaens
S=E (1)

oLy GREAENOAE TR ERCEY L)
LB LMCED, THERSLT

4

H-5 BTl & B RER



o

2 1B EfhE o Bk o

h
k:l"'h.,l(’tg BA L e 2)

(@) KL E2RDDIEMNTES,
i) HREc ks
— oAk ORESR, SERIEEEL V5 RO X 5 eF b X5,
o =¢ +iy=f (Z) =f (x+iy)
LI ¢, Y BRERFNTATHRNCES T 5 MER S v oY A8 LOEhOEREY R To M—60 & 5 HliEO
T DOBIEANRIGT, oHEKEY S LT 55610l 8 15 SR BRI CEb I NS,

B/2 x

By

Y
B—6 HATROBENEEOENLDOBE

Z:;—(-—lee%——iw—%—%) ........................ (3
Fiebhb k( Hke - cos = Q —y +N) ]
......... (3)'
¥ _»k—( Hke g Q sin ~Q——¢\ j
P H R ROEOKEE, QXHIIYTNS b ORHIELRT, “o0t%y =0, —Q X HikHOHGRT
b, COWETE
B Z= o Byeereerertneet e et e 4)
Thbhrb, (3) (4)&xb, ﬁEE*ﬁ@BFJ&ii}kO:O@i'C’iZ bbb y EcB L Rk s,
x _”( —Hke™ Q)
........................ (5)

K
x=1(mr" “ _g J

HEOELKEBE>TR ¢ =0ThB b hy (3) AL T(3)REBIST 3 X 5 nEoB LR & KR
AKELRD,

Q 1y T
(2 —gcos %) 4y (6>
WEBYEOHHEOAECOME T2 L, y=0 KB TIEx=2Thdh
g—B+2H ................................................ 7

LicoC(5)R X b HEERORIL

= H[BJH LA B +22H

B+2H
2

F#72(6)R L Y HoWEOH 2Ebh T

z
x=He Beid™ Y—

N




o

4 ok ok Bt # &

(x ——%Ecos - 13;)2 F Y =i 6
WEZ DX S AEEY OB YN E Xl LT o hcERERSR R Tl L, WEH OB DR
—TOX5IER b 2 TCERCER{ES L BRI ro e+ 5. coBEo L B0

ot

B KRB

T

4
B—7 =Edc X B KMEEEE
APLEOBEEE b UL, RE(5ORLY
Bl b
h=—=""1og ( 1 71)

LLTCEHEL NS, REAR IZHALERCL T OB L L UDERYEE L Uk, HhFEHR
DCERBETHCET AN 2WA C ENCEL, COHREROMERT Y VY iXe=—kyThoiMb,

2 _

vy = oy k

o=t CHBIE
iy

k=7

Thrb EERDDH T ENTES,
i) # = o R

x BMAeiin
HosEiledse
o F-yv7r

8 ©1450=150 2€1259- 250

%5 3% B 5

BH—8 kRO — 9 v 2@
ce6)

3
k|
B
3



¥ ARl R 0Bk onT 7

EREoHE Y REY s Dot iR FE— 1 el R E— 8 iRT. Tk OfERsKE TR,
MEESE T8 D LROIEENE 5 2 b LhIAT R EARE T h, WEROKRREDLELTH O bHED
{ED1-15.5° COAIEE L, WEES> Czko it s{FE—2 i X otz FRicEF K
ABEOBELTL, M ORTROISHETIE TR THB 2D, ORI L>UREEZRoTh,
BRI ASTEER LTIV i w2 B 5,

4. FTHRBER

Bz b 3~ X 5 i 2 OFkkR b SBULB X BT UCERESEYEETs 23, to BN
LIt HEMOBEACH L ThhA LIOBEXIEL 5 HIENRL D, CoWSRIZREYANRD L CHFT52
L F oD HETH D, FORK AAMEE Y RSO SHIPRBIC ARG itEo BB Bk b ki
S IREEY PN T 5 2 E e I o TRARIR LA USEciilh T %, EROMEC oW nEEY
5 5 BEIIGAS, AHIALO X 5 i IR B LRV E 313, BHE0 L 0 HAOHEEE S
LT X0k 5 hBS0IkEEEARUEL O BHRO HBREORESR T MR T2 BTN S 5.

HEEREBERNEET 558 L 0BERIEHOEHEET GREQER LI L, Darey o ¥Rl L
FHOTCHEIT B O LEx bivh . HEROREECHECL, REOENSBEKC X oTEY 5 LoHiE
OREEHNST 5 B OERPET 5 PEMREER L L ThoT, ZOIDERORE W CER S hin
FhEbRVHER, ZoBEKD LD LEE, TOWMBARTORRRE Ths LEXDRD, 2D X5k
B2 CHESF IO E S YT 50— 20 B%EE LU TGS X 5 ik cailie BROHER
Zdn LIcBEDOBE 2D, FOEEI W TRER L RDIco

FTHAROIEBE Y L COBREYE QL TIRD X 5 Utz AEAEOTERBE ORI THD LK
EL, KEEOEEN - ORI 5 O Th B b, BEKIIE LA CAEANREE, REOVSRTE
ELUCTHCR 5B v i b ThOLTERERBWT, HoEIOUKERREL T, L0IkkEDik
W KR RESEEEEY RS S L, ThIIBERO LHREED 5 bREIFEOREVER LIRS, EbiC
IERBEOFIER T > CTHENCE L T bik, - oW b T COREREY I X5 & O HglNA
FVEEZ BT LN TED, ZD XS CRDPEBHCR O TRHIDEEZEL &, ZhixdicbsE30
RKBERFEL, MR HROIIER 2 0s LICRAR, TOLIERNOBEROE/RAEIES BWnS L3x
LI5S EZHDEHTHD. Z0X 5 BEFEL I HBRORERLROE, BlckELBLIGGR0R
BANTHRACRM T 5ROREBLHEETHZ L TE 5,

BERYRDHCHOTHE, HLERWT, MOSERMEL XL w5 tvwbh’ A. Casagrande O
Fihic Xotcs — BB/ RO Lok b h AR RIS h O 3 LB O BT, ARk
OFEHFEL LR TWIRT USRS X v 3 L TIREEEL 8%, COBS0REROME & thr THR
HEZ U5 A LIUBROREORR Lo E b, EERERTAHE EE T BB D TogHoRE R X
STEE IR, £ LTEESRBAL LBHAR B W TR EOEREE Lo Tehd bEh B 200
KAWL L ORI LN TES, .

B—9ws\T
B, wt3tAitipis e EHREDKE L 0Z2r

B¢
AR B0, Az Y5E

]
B-9EZ8 & & K

AIEBRD ¥ n 5
Ci33ERO FHHHE & BBR L 0%




8 b= P NI '

. AWLB, in b A ¥ COREREE . !

BYLB, ioi> A ¥ COTEFIE , i
a3 AC HlofEE C TR E oS EES R :
@ T HEERE & ATy ol TS

m i LIRS ORI >
BT HER T 5 EOBKMEE R k2T 5,
P EEE TS BERQ=kiAdls % Darcy ORI Licht 5 o WEIBROIEC ol b AOBTERA Ht
Y EDCRE bl TORKST BB BEROMA P oS b & &, BRTTATBEN 2K
DERTCHEZ BB,
g= ky’gﬁ’ ................................................... (8)
& =180°DERI T B BERIIAR CERLT o L8 CE %,
x= y;;)’o’ ...................... 9
¢ 3
ChiTAZERETE A, 2B PR TED, 7oL, A, 3 A DBREELIAEIS 5, R HEEOHC
5% LOPWYRRIIER SN T y=h x=d e B FB CAE L B THo & LR AUEROKHEOE X1 H0.7Xm
FRULDORE v, (9D 2 y 2 FR TN L deB S s L R
Fo 2/ BEEAE —d wrevevveeriiemsi e Qo)
3o OIERTNAAB, O BEICEY L L OFTh5 & L2 bREII IS DI RECE 5, <
HAWYRR & THEEE & 0228 C EiBoREE R, B SRR 5 %0
Fm D e e an
1—cosg
r =R LR ENOBOEX
P =FEDY0ES
0 =YPRRDOENL R DT
5.7, 6 DRI fEicoOWTEL B &
ADXIL Y atae= 1—’::00&: .......................................... a2
QOKU DR L hIERPYRREIEL 2 2N TE B,
o 180°ORHY THEE RN 5 B0 2l HANYiR & 0280, X ) Ac X3 TFo CHicic b,
Casagrande 2HSEC X > TR DT @ K315 ac Latae DEEE—10ICRT. Sk h CA
&
: L3
—
‘?\\ A
1
! 12
: \ 0255
| >
; hd
ERM 13 &g 7 150° 185"
by
10



PEN: iyt (et S aal Ry E 9

Ak bRS M, EEERFHRIL C A LEIRISARSALL 2L L X 5 i, LA LY
T & KT & DIEALB b LHHEICTRIICA b MAMIRRCHES 5 —D>0RMCBEERL I & 210 X>T50
Xhdo RO LHERFEIEN AR L &, OB L IHRoB R b ol b,
HABBARORC 2 I D
» =/m .......................................... (13)

‘g%@(ﬁ%:( 8IRKAATS &

q:k,/”i:c—y,,jl-_y,,_’ -’;"N s STPTPOTTORRPTIIRP RV (14)
1% 20y, + 30"
G Ry g renneneesaee e Q4!
UDKit & =180° DBEDOBBEREHF 250
A0SR TCHZ Bl yeDH2ADNATH &
G=R(Y I dlmd ) rrreerereremrensiinenii (15)
HOKEDOFEE @ 2330° X Y /A WERIARTR H U ¢ BELENCRRCROB 2 LM CE S,
g =kasin’e
a = Ri+dt —vVd—hicotla
HEo X 5o ARc X o Tk X E L.320m e LilkEEOE I No67 v v 7 DR X D 20m~80m & {R5E
L CRDIEESER ZE—11— 1~ 6 iR T, AREBRYE QMO ULE Y Y/ iR EOHR X VHEL TR

B3 kG

A T

=B
B—11—1 I=20moOfs

EL.30)

_ELS A&
‘amg
EL N
E3EY
B—11—2 I=30m
EL 320
mER
L 330
ES =
B—11—3 I=40m
EL.30 ok &
RA%R
L 308
E3 ®

E—i1—4 I=50m

EL 30 ok &

N m———

e T T
£L3y -
&
B—11—5 I=60m
—

w gw r— \\
sou R TN
EY

K—11—6 ! =80m
FREEEEOMEXE.L.300mx L, ThIVKFZHLI D TWE SO LEE LI, FicAMMED X 5inl<v]
REJLBEOFKIEE, HERERE LR YEHETHS LB LD O CHBIEEYES 5 & LR LEhD
bty b LB IR Ak ChH o CEH AROBEMER L ATEHRAOBEARE E BN T ke, ke L RIgH L &
i3, RAFERRENSNIECO ¥ 3 L CREHRE vE/REcl, htoRgoEciil th bR
BREBY, IICChPEFCET L 5 Uit iudie Biob, FABmREl b e isliofiiic >

9




io &k owod oo &
k=En ke
Te A HWRT e St
b & BRI & Darcy ORI £ 5 0= k F1C LIADT, SOKOOBEIONTOFHEE

LB TS ) ORBRE RO THhics, /c@ EERRFE 3R T. EIEM TRk OfEE—1
DUEREHD 5 fami)kgu\’l&zk h, POEFIEHITIIC BT SRR CEBE ChHS L{HEL (26°Cic
BB Lo v, GFE—221)

gL k@

EL3B ~

B-12 I=37wy 7ia
Tedssk i Y S o CHBEAIREROLE» b5 OCilin, AFFEILELTAOTLSH0IE
AR O, FREEHOBC B X TN AN ERRY R L S HORNTOHEC X B
BARRE B AV AAUETE BT LAADT
ki=Ak MESERSE
HEHEZ bRAESHEER <] OB50.1~0.2BETCH 2,
FH—3DHIIA=0.1 L LCEHELELDTH D,

5. EKEBORZICO2WT

+35 OB R BT R A% TS LETOKIRE 2O F L@ CTHMCRBHT 5. ZomiEBcD
Fodthih ¥ & BRI T B B OF FANER O R b0 T X h, LD CEBBIE 3 5 I BT 50
FOFEFHHIIAL, BEITE bIRAE Lo TCW O TOWKIEBRHAOBBE T ER L85, 25 Lz
BREALEVYT L LTHBRTOS 2 ETHDTC, 4 ¥ Y7 2Bk 5 3 TR 5 & 0oB#Ek
DY, HERRERETE PR b X 5 KRR HET 5 2 L OMSECh B, T DONDIIIBEK
DR E F OWSENEERIC ETHE 5 X 3 B3 Thidllv,

RO O OHRIET 5 Darcy 025 @ =k M s tQorbycd . VERATRE, 20
S L=k % VR o

BRI A X8, TORBMESHLHBICELES X 5 Tns Lie LEVKSBIEL 5 BEAMEE Vin
25 L OIERFRYL bRICESOYHCK L (—E0HETHET %o &0 VnoERZXOFHIC X2 TE
5 kIO EDECEHDL LW

%
= Vmn

PR (734 Ln=Ch
LELTELMTE Do © K Ll BBEESHOREREEC C R BRUHOWIAC IO TEELRETEH S,

E.W. Lane HHENG FCEbR X ANSEENEIE O 4 © VI X 5B U TRETH B b DKL
L7V T (AL EEYEE OERE) OBESLOKCY, £ O VRDIEEE UTR-4RT
I 5 TefEAR TR L T Bo iU, S UTHBEERE £ ORI\ QT OB T K b
EHHDHRFOLIE L, £Did2 Y —FESTEERS, K SR ERD, AFSSEELR S ORE
D U OBEEL I L EE L 2 ADWDPE V=4 T EDOF o 7 ¥ — 7 M (Weighted creep

ratio) Thho LA L, &0 X 5 EEHAMNbOEEFEEOYER S  ChbERMHENcESwicbOTL

pie <, BEHEEEICES B0 h O b HEL AR, FEENEORITHOL ETRETIEV IR
T Do LIt D Th AHGRIBRERIEALED, HAHATRIF R ThThOLZhiEbBbENS T
Xitisho

—Jj L.F. Harza {17 4 ¥ 7% ¥ F B %3 KR OERME ir RO HERXNEROTLLFL TS
3,

i Z(I—P)(S—-I) PivEe S:E
(10)




# GBI o Bk oun i1

ZOffiFIEE Lo RS BHRERRCIE 0% €V 7 PRIV DO L BEREOREkE T5
LWw5EEbH5%, (Engineering for Dams) £ LT, THICRA o5 BLE TGV L, i
1372 L BRI THIREEO I SEE /ML 8 BLE, £ OHFIMMAEHTHS L LT,

BEESERHOESERCIT LM X 5 1ok k ¥ B ER LR D R3] C v o RRO—D
L LCELLRTWSED, o v 7ERNLTHIUE, 4 €V BEOMEREEIE L A SEBRTH
b, B 20 LB WE LiisBo L Licaih, SEROBR CHEENRIVKEIC g ) 0REe S
ZTWAT LIMBATH D, FAuHicE 2k JEBECHS iU, 4 €7k LickRcR s,
BANEEOEELEWNTHL EWS LD, &5 Licl enb Terzaghilp ¥ 04 €V BEEOR
HWIEEA LN D TR, DLAMTEM X330 LEbIS LiEITw5, ThPLTHKDirL Y 4/ %
KB BHEDL A VUV IIICH L CIERYRIMIN, TORSIPFLA TRV LWL S TS ),

SR Y FHEEA ERO L S CHITEMIC X 54 0T Y, HinEHoREd ¥ B ERbsb0L
FHuE, 4 VT AReE oINS 1D, Justindtkdic X 5 RAEO A SoEERT A AT
X2 OB ERNCLS L HcBbh b,

Justin W CHES B EIREROAE SORTOEPERCH IO L 5 itd & FOFEMLER I I
BHH LD 0%, [ ¥y BT XoRRSE: LCENECEWA 2 LM TEB o LR IE L5, &
AU XA 0.001mra BEE ORLS THGEROPE Y  BE S 8lo W EAFMUL 0.3cm/sec T, WEREERE
7 &5 & REFTHIN0.043cm/fseck it B,

WD bhvicH—3 OFRBEHE D, - OMHEET5 b 0o RONEVERIKEORI 2R &
MECEBDITCHBM, o CELIbne X i3FE—3 oBBENEE, a3 h CllEe b ic@ERRE
DI IS ST Th D 2\ 5 & L Chbo ERRBEMMIEoEREE Lol o X hEFRE
HEBTHD 5D EELOIAB L, Lot THEDEEISEY Y EERL 5B FET LT T, I
HH D B R WS IEHOED 5 (% L #E CFRANLRABEIH A RDB L, B—6DXITRED, T
X D MERILREOES L ixdom< I <50m Xixh, CHIXAHOFEDS 7 v Y 2 F TORIIMEET 5,
ThbblkEEY 3 Ve ¥V 7 T ARSI RT 54 ¥ vy oBESRtR & 23 CE, EkikoE
L GRS BB S OER Y B O LM TEBL LWL D THA 5o

6. #5 B

RO B GREILE LU AR Lo CBULB oSGk, CoBEKMEEYEL UCERE
Hir AR OmEH LETL, BEIKEOR X 2RO Thic. BB CMRENEENEEThTn3
Foih, R SAOTREER ST ERSNERV,, FBAMRROHME DWW T, TORE RN T
BhHREE T B IEE KT O T OB HIS b L R OMS ClllE 17 5 £ LAWNET, 4HoRE
CHEEERA D Aol X S,

HKEDRE SOV 6 7w Y 7 DR LRMOECKR ML T3 & S BRI, ChiizEs ey
2 ECOEICHNT S, C OB SESWARNOBEELNI D D TH B, IEOERWHACBHE
TCRINORE LD TEE B oI, fEkE Ziobhtwie X 5 R s ERIR g o o (&
HBLTLES Lnwd 2 id, W SADRBERETC tdd0 v tBbhs, Thdx, kobh
FIREDE ST ARERE (R—12) oW CErDEERE L Chic, TOMRI/HMINGES 755, &
AU L CREREE W ) & LR CERLALARELSS, COX ArokTBR L A ThH D, JoKFCEL
CokfE L (B2 ¥, TAREMOEEMICLLLDEVADTEHS 5o

FHREE LTEDR T 2 5 R SARSTE s Mhes, SEUTRMCET 5 5 LRk
HEMT S L2 ADEBRIEEITORAZ LI D, XDIMSWEE LS LNTES X 5 EILBO TR
[AY: Y558 o

B I KED VRS L Ca b ABED Y F v 74 V7%, THUDBEECEL T RALIOT
BCHERSEY S IR ) BENRLDTHH S
B g
ZOWlEEE = i 5 EE L CE ST EE R LU RIEEM X D WA AEI el wie s &
HRL, CCERBOBERIHLOTHS.

[

1)

L



S S P

O —

12 + K B % B o# &
&1 #E ok OB oK W ow #=—3 TFHRARIEO K kE:
| e ~ W G ; St & H
WA | e (W 8 ok 4 B s AASENRE W mg)
i ‘, «cy l(cmlaecms 5°C1) g(m) |V(cmfsec)| q(em’/sec)
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No. 3 7 | 10 5.6x10"* | E L .309.00 40 0.0090 85
No. 4 ¥y | 13 3.2x107% | EL.314.06 50 0.0075 73
No. 5 v I8 3.1x10"* | EL.317.80 60 0.0065 64
No. 6 v | 18 4.1x107 | EL.317.59 80 0.0052 52
No. 7 T 2.3%10? | EL.317.80
No.l | SR, 10 3.3x10"* | EL.310.81
No. [ 4 ! 10 4.2x10° | EL.308.09 s .4 sy~ 7 H
No.[I ” 16 2.2%10°° | EL.304.03 ;
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1.0 19.4 ~ ¢ (m) Vmax(cm/sec)
0.8 17.4 20 0.068
0.5 13.8 30 0.056
0.3 9.6 40 0.045
0.1 6.0 3Ty 0.043
0.08 5.5 50 0.038
0.05 4.3 60 0.033
0.03 3.4 80 0.026
0.01 1.94
0.001 0.6
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Mg —1
| 1 2 3 4. s 6 | 7] s ] 9o w0 | u ||| u|s] 6| w
o d Q H, v I ds v H T U | Qs duy | ¢ G R PR @
{cm) (I/szc) {cm) |(cm/sec) (mg/cmsec)| (C.G.S.)| (em) (gr/m2) |(cm/sec) Uy v (gr/m2) T T

1 0.1038 43 25.020 22.03 0.00024' 0 0.0124 21.58< 51.79 2.2.5 — 18.83 0.0253

2 " 60| 23.87, 32.23] 0.00060 19.75| 0.0126] 20.95/ 125.7 3.51 0.448 28.91 48.0.  0.382( 0.0267| 0.853 0.326

3 ” 60l 21.40] 35.95 0.00104 157.36| 0.0126] 19.35 201.2 4,441 1.76 26.59 48 01 0.238' 0.0300, 0.964] 1.132

4 4 501 22.16] 28.93] 0.00040 7.46/ 0.0124) 19.03 76.12 2.73  0.359] 22.85 46.6!  0.612| 0.0229] 0.502] 0.443

5 4 50 19.31] 33.20{ 0.00060 42.85 0.0124] 16.84] 101.0 3.151 1.347)  26.37 48, 0.475 0.0225] 0.735 1.136

6 " 70, 28.13  31.90, 0.00036 8.75| 0.0133] 23.14/ 83.30 2.86 0.367) 22,31 46.6; 0.559 0.0224, 0.600. 0.379

7 4 70, 23.93 37.50, 0.00053 55.47) 0.0133 20.16 116.9 3.38  1.402 26.40 48.00  0.411 0.0221) 0.818 1 063,

8 " 80| 33.41] 23.94) 0.00022 2.75) 0.0131] 27.85] 61.27 2.450  0.183 19.42 46.6; 0.760} 0.0264) 0.264] 0.430

9 4 80| 31.07| 25.75] 0.00042 24.46; 0.0131] 27.51] 115.5 3.36  0.631 26.62 48.0. 0.416] 0.0337, 0.816' 0.479
10 " 80| 26.81 38.26] 0.00090 178.54r 0.0131] 23.69; 213.20 4.57‘ 1.834 36.21 49.41 0.231] 0.0300] 0.966 1.177
11 " 100; 34.98 36.65 0.00046 33.87 0.0133 28.60, 131.6 3-59' 0.718 28,05 48 0‘ 0.365 0.0253] 0.8721 0.511
12 " 1000  29.63] 43.27) 0.00072 92.81 0.0133] 24.70, 177.8 4,18 1.248 32.61 49.4 0.278 0.0244 0.943  0.820)
13 " 1100 37.07| 38.04) 0.00032 43.62) 0.0131| 27.71] 88.67 2.95[ 1.668  23.40 46.6  0.525 0.02000 0.656/ 1.575
14 " 1100  37.97| 42.77) 0.00046 68.26! 0.0131| 25.42 116.9 3.38 1.728  26.80 48 0} 0.411] 0.02010 0.819  1.308
15 14 1200 37.8L 40.69 0.00044‘ 63.63 0.0108| 29.52 129.9 3.57) 1.370] 34.35 49.4! 0.380; 0.0229] 0.855 0.994
16 " 120, 32.70) 47.05! 0.00110, 324.94) 0.0108 28.20, 310.2 5.52! 1.898 53.10 53 41 0.1720 0.0304 0.986 1.194
17 " ' 130]  35.26] 47.23) 0.00056) 137.60° 0.015i| 27.18 152.2 3.86 2.34 26,55 48.0'  0.315 0.0210 0 917‘ 1.582
18 " 140 39.63) 45.29] 0.00042] 81.02 .0.0151| 29.03 121.9 3.45 23.72 46 6} 0.3821 0.0198 0 852‘ 1.404
19 " 140;  37.54] 47.81 0.00044 79.13] 0.0151] 29.62 189.6 4.31]  0.968  29.60 48.0  0.254! 0.0195) 0.956, 0.628
20 " 140  34.33] 52.28/ 0.00116 228.45/ 0.0151 29.00, 336.4 5.74] 1.183 39.45 50 7% 0.150, 0.0285 0.990  0.741
21 " 1501  38.91] 49.42] 0.00038 46.55, 0.0151] 26.19] 99.52 3.12) 1.500; 21.46 46 6‘ 0.468 0.0162] 0.745 1.249
22 ” 150 35.95| 53.49, 0.00068 226.721 000151 27.36 186.0 4.27] 2.86 29.33 48.0:  0.258 0.0207; 0.954 1.860
23 " 160 37.29] 55.01] 0.00138 332.39, 0.0150; 31.82) 439.1 6.56, 1.155 45.46 52 l‘ 0.118 0.0315 07995 0.717
24 7 170, 41.35/ 52.71] 0.00048 87.60, 0.0148] 26.17) 125.6 3.51 1.985 24.61 46.6,  0.370. 0.0170| O 866: 1.420
25 " 170{ 37.40| ©58.28) 0.00086 171.17] 0.0148:  28.90, 248.5 4.94)  1.398  34.67 49.4  0.198 0.0220] 0.980, 0.884
26 " 180! 42.44| 54.38 0.00054 146.75 0.0150i 30.03) 162.2 3.99‘ 2.27 27.60 48.0‘3 0.296 0.0192 0.931] 1.513
27 o 180 41.79] 55.22] 0.00094 290.24/ 0.0150, 33.57] 2315.6 5.56 1.657) 38.50 50 7‘ 0.161] 0.0268 0.988  1.040,
28 ” 190] 43.64| 55.82f 0.00056] 154.21] 0.0165 30.78 172.4 4,11  2.18 25.90 48.0:  0.278 0.0193] 0.944) 1.432f
29 " 190; 41.31) 58.97] 0.00099 350.78! 0.0165{ 32.72' 323.9 5.631  1.926 35.43 49 4{ 0.153 0.0254' 0 990‘ 1.206
30 " 200i 43.73] 58.63 0.00076| 298.44 0.0146l 32.70‘ 248.5 4.94  2.43 35.15 49 4‘ 0.198 0.0223‘ 0 980‘ 538
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xo | 4 Q | H v I an v H T Ue | Qs dug | 7o e nole (__’rc__] P

{cm) {l/sz2¢) (em) |(em/s ¢) (mg/cmszc)) (C.G.8.) (em) (gr/m2) [(em/s ¢) “ly, Y {gr/m2) T T
31 0.1038 120“ 34.87 44.12( 0.00042 42.09] 0.0143 25.95 109.0 3.27 1.183 23.75 46.6!  0.427| 0.0189; 0.802] 0.915
32 " 130, 34.34 48.53 0.00049 55,09, 0.0147  25.09) 122.9 3.470  1.292)  24.50, 46.6 0.378 0.0182° 0.857) 0.935]
33 14 130, 32.33 51.55/ 0.00095 173.93 0.0147,  26.65 253.2 4.98) 1.380 35.16' 49.4  0.195 0.0248 0.981 1.451
34 " 130, 30.8L) 54.09 0.00163 669.76] 0.0147, 26.93, 439.0 6.56] 2.33 46.36‘ 52.1  0.118; 0.0311 0.995 1.45]
35 " 140} 36.87) 48.68 0.00048 89.59] 0.0132) 26.97, 129.5 3.56 1.942( 28.20,  48.0] 0.370, 0.0188 0.866] 1.390
36 0.1038! 140, 35.09; 51.15 0.00122 326.72 0.0132) 30.04f 366.5 5.99  1.486, 47.13! 49.4]  0.134] 0.0306; 0.993 0.928
37 0.221 28 11.36 31.61] 0.001175 0 0.01420 10.54] 123.8 3.48 — 54-201 0.0242
38 4 75! 17.29, 55.61 0.00121 76.63 0.0139 14.46  175.0 4.14( 1.056f 65.90 119.6/ 0.683 0.0178 C.385 1.698
39 " 75 17.74)  54.20, 0.001215 74.35 0.0139] 14.95 182.4 4.23|  0.964 67.30| 122.5/ 0.672| 0.0182 0.403 1.544
40 " 75' 17.78 54.08| 0.00121 71.14] 0.0139] 14.97 181.1 4.21) 0.932) 66.9 119.6) 0.661) 0.0181] 0.420] 1.376
41 " 1004 22.94 55.89‘ 0.000885] 64.04) 0.0138 18.15' 160.6; 3.971 1.003 63.6 119.6) 0.745 0.017f] 0.288  2.158
42 4 100, 22.69) 56.50, 0.000920 43.67) 0.0138 18.00 165.5 4.03] 0.655 64.5 119.6) 0.722) 0.017if 0.3200 1.271
43 " 100, 22.11) 57.99 0.000935 30.33 0.0138 17.42 162.8 3.990 0.467 64.0 119.6 0,7350 0.0165 0.302] 0.958
44 " 1251 23.75] 67.48, 0.001295 214.95 0.0137 18.80: 243.5) 4.88 1.809 78.8 125.4) 0.491 0.0175 0.709] 1.581
45 4 125)  25.15 63.721 0.00143 230.62| 0.0137 20.69} 295.8 5.38  1.4500 86.9 131.3] 0.444) 0.0208 0.778) 1.156]
46 " 150, 31.13 61.78| 0.001135 169.611 0.0136 24.87‘ 282.1 5.26 1.144) 85.5 128.4; 0.455] 0.0216, 0.763 0.93Q)
47 " 150, 31.65( 60.76 0.00115 205.72) 0.0136 25.48  293.0 5.36) 1.311, 87.0 131.3)  0.448 0.0224] 0.775) 1.048-
48 " 150: 32.370 59.41 0.00102 125.07) 0.0134) 25‘70‘ 262.0 5.07 0.943 82.4 128.4) 0.490) 0.0216, 0.712 0.822
49 4 175  32.64 68.74' 0.00132 236.37| 0.0131 25.73  339.8 5.77)  L.201 97.4 134.2| 0.395 0.0214) 0.838 0.893
50 7 175 31.84 70.46’ 0.00130 204.80] 0.0131 24.78‘ 322.0 5.621  1.131, 94.7 134.2) 0.417) 0.0202; 0.813 0.862
31 /" 175 35.79| 62.69 0.00165 306.99| 0.0131| 30.20, 498.3 7.000 0.880, 117.1 140.1)  0.282 0.0292] 0.939 0.582
52 n 200, 36.70| 69.87 0.001145 160.62| 0.0136 27.84/ 318.9 5.59/- 0.9021 90.9 131.31  0.412] 0.0207] 0.818 0.684
53 " 200, 37.45  68.47] 0.001115 204.59| 0.0136] 28.51) 318.0 5.38 1.155) 90.7 131.3)  0.413) 0.0211 0.817 0.69]
54 " 200, 40.16] 63.85 0.001205 173.75 0.0136) 32.00, 385.5 6.14)  0.734 99.8 134.2| 0.348 0.0254 0.888 0.513
55 " 225 37.12 77.71] 0.001235 336.770 0.0137] 27.210 336.0) 5.74  1.745 92.7 131.3 0.3911 0.0182; 0.842 1.285
56 " 250, 42.420  75.56, 0.002050 473.75 0.0137} 35.021 718.0 8.39 0.788 135.1 146.0; 0.203" 0.0298 0.977] 0.500
57 4 100, 21.85 58.68 0.000850 64,23 0.0144 16.79‘ 142.6 3.74) 1.205| 57.6 116.8 0.818: 0.0158 0.188 3.9741.
58 " 1000 21.99  58.30; 0.000860 71.68 0.0144] 16.99; 146.0 3.78 1.298 58.1 116.8] 0.800‘ 0:0154] 0.222] 3.620
59 " 100! 22.73  56.40, 0.000740 58.741 0.0144) 17.22] 127.4 3.53] 1.282 54.2 113.8 0.8931‘ 0.0149/ 0.115 6.915
60 4 125, 27.00 59.35 0.000830 57.47) 0.0141 20.521 170.4 4.09] 0.826/ 64.2 119.6 0.702‘ 0.0169; 0.353 1.451




| 1 2 | 3 4. 5 6 7 s | 9ol |2 ||| s |1 | w
x| 4 Q[ Ho | v L s vl B | @ | d) e | e ) o [L_CJ ?
(em) | (I/see) | (em) i(em/sec) (mg/cmsec)| (C.G.S.)| (em) | (gr/m2) {(cm/sec) Wy 4 (gr/m2) T T
61 0.224 125 27.63 58.00, 0.00077 82.98 0.0141 20.85 160.5 3.97 1.302 62.3 119.6 0.746 0.0168| 0.287, 2.815
62 " 125| 28.221 56.79; 0.00072 88.17] 0.0141] 2L.18 152.5/ 3.87] 1.495 61.0 119.6] 0.784 0.0168 0.230; 4.032
63 " 125/ 24.66, 64.99 0.00106 107.61 0.0143 19.02l 201.6  4.44| 1,202  68.6 122.5 0.608 0.01661 0.515| 1.447
64 4 125/ 25.58 62.65 0.00102| 151.77] 0.0143 19.86 202.7  4.46 1.680]  69.0; 122.5 0.605 0.0173 0.518 2.012
65 4 125 26.11 61.38 0.00109 130.96/ 0.0143 20.74 226.1  4.71] 1.230| 72.8 125.4) 0.555 0.0189 0.605 1.260
66 " 200 33.57] 76.38| 0.002085 518.73| 0.0144] 27.65 576.3  7.52 1.197] 115.20 140.1] 0.243 0.0254 0.962 0.772
67 4 2000  36.501 70.25 0.00160 407.21] 0.0144| 29.61 474.00 6.82 1.260, 104.6] 137.1 0.290| 0.0253 0.935 0.83
68 " 50 13.260 48.34 0.001335 13.07) 0.0142] 1l.62 155.1] 3.90; 0.216/ 60.6 116.8 0.753 0.0180 0.273  0.49
69 " 501 -12.441 51.53 0.001295 7.87 0.0142] 10.71; 138.7) 3.69] 0.154] 57.4 116.8) 0.842| 0.0158 0.160  0.557
70 - " 50, 12.821 50.00; 0.001280Q 14.960 0.0142] 11.97] 153.2| 3.88| 0.252 60.4 1i6.8 0.762 0.0174 0.260, 0.602
71 4 1000 19.88  64.49 0.01455 227.78 0.0046 16.32] 237.4 4.8 1.989 72.9 122.5 0.516 0.0177 0.673 1.831
72 4 1000 20.53, 62.45 0.01585 301.83 0.0146 17.26' 273.5 5.18/ 2.130; . 78.5| 125.4] 0.459 0.0198) 0.757 1.744
73 " 100,  24.621 52.07 0.000665 13.26| 0.0146' 18.88 125.5  3.51] 0.301 53.20 100.4] . 0.905 0.0163 0.106 1.762
74 " 300, 40.42 95.15 0.00220 | 1199.7| 0.0142] 30.92] 680.0; 8.17 2.160; 127.3 143.0 0.2101 0.0226 0.975 1.373
75 4 3000 47.42 81.11| 0.00262 | 1124.1{ 0.0142] 39.71) 1041.0; 10.10, 1.069 157.0; 148.8 0.143 0.0342 0.992] 0.669
76 " 3000 46.82 82.15| 0.00265 | 1029.2 | 0.0142 39.18 1038.0; 10.08 0.984 156.61 148.8 0.143 0.033¢% 0.992 0.61H
77 " 275 44.40  79.41) 0.00213 801.9 | 0.01450 36.25| 772.1 8.70, 1.193 132.4 143.0, 0.186 .0.0296 0.983 0.753
78 " 275 46.62) 75.63 0.00197 902.9 | 0.0145 38.20, 752.3] 8,59 1.398 131.0} 143.0: - 0.190; 0.0309 0.981 0.884
19 ”" 275 42.13%  83.68 0.00222 798.4 | 0.0145 34.05 756.00 8.6lf 1.226 131.1} 143.00 0.190) 0.0275 0.981 0.774
80 " 325, 46.78) 89.07| 0.00139 944.4 | 0.0135| 32.74| 455.00 .68 3.110, 109.5 137.2 0.302] 0.0199] 0.927 2.081
81 " 325 46.80] 89.03 0.00274| 1158.1| 0.0135 38.40, 1052.0. 10.15 1.083 166.0, 151.8 0.144 0.031L  0.991 0.678
82 " 325 47.31 88.07 0.00303 | 1775.9| 0.0135 39.51 1196.0; 10.82( 1.371] 177.11 151.8/ 0.127) 0.0337 0.994 0.856
83 " 350| 48.63 92.27 0.00167 | 1244.8| 0.0126] 35.21 ©588.0  7.39] 2.790, 133.0f 143.0; 0.243 0.021% 0.962 1.793
84 ” 350| 51.48 87.16 0.00180 | 1308.7 | 0.0126 39.200 705.60  8.32) 2.231| 145.8 146.00 0.207 0.026% 0.977 1.427
85 4 100,  22.00) 58.28 0.00100 151.93 0.0104 17.52) 175.27  4.14 2.096| 88.1] 131.3] 0.750] 0.0170; 0.280 4.640
86 " 1000 24.18 53.021 0.00090 39.80, 0.0104| 19.57 176.0; 4.15 0.545 88.2| 131.3 0.746 0.019L, 0.287, 1.178
87 4 100] 24.98 51.32 0.00065 11.68 0.0104] 19.18' 124.60  3.49 0.269 74.2| 125.4 1.006 0.0165 0.047  3.550
88 " 1000 22.10 58.01 0.00103 94.25 0.0104 17.74 182.7) 4.23 1.220, 89.9] 131.3) (.79 0.0i75 0.329) 2.30L
89 4 80, 22.19, 46.22) 0.00089 32,60\ 0.0106 18.71] 166.5  4.04 0.480 84.3 1284 0.774 0.0211 0.246| 1.210
90 " 80| 20.12 50.70{ 0.00097 15.88| 0.0106‘ 16.820  163.1  4.00 0.243| 83.4f 128°41 0.787 0.0187 0.228i 0.664
4 3 &



1 2 3| 4] s 6 | 7 8 o | 1w | |z | w | w6 |w
o @l @H v T e [ o [ B ula o] n | *
(cm) (1/sec) (em) |(em/ecc) {mg/cmeee)| (C.G.S.}| (cm) (gr/m2) |(em/sec) Uy 14 (gr/m2) T T
91 0.22]] 80| 19.00 53.98 0.00i12 95.69 0.0106| 15.84] 177.4 4,170 1.293 86.9 131.3] 0.740| 0.0181) 0.280 2.863
92 " 80| 21.05 48.72; 0.00082 9.30) 0.0106] 17.25 141.4 3.721  0.177 77.6| 125.4/ 0.888! 0.0182 0.122 0.899
93 " 90 24.10| 47.88) 0.00071 6.31| 0.0100; 19.38 137.6 3.67  0.125 81.1 128.4 0.932) 0.0186| 0.086) 0.902
94 " 90| 23.06] 50.04{ 0.00081 - 16.72| 0.0100] 18.68/ 151.3 3.85 0.287 85.1 128.4 0.848/ 0.0186] 0.157| 1.134
95 " 90; 22.00] 52.45 0.00094 44,35 0.0100 18.00;  169.2 4.07  0.644 89.9  131.3; 0.776) 0.0182( 0.242| 1.649
96 " 90, 21.25 54.'20 0.00108 86.93 0.0100; 17.60] 190.0 4.32) 1.058 95.5 134.20  0.706 0.0190, 0.348 1.885
97 " 70, 21.29] 42.15 0.00070 2.54) 0.0104) 17.82] 124.7 3.50] 0.058 74.4] 125.4) 1.005 0.01990 0.047) 0.765
98 " 700 21.45] 41.84] 0.00075 4.79] 0.0104 18.17 136.2 3.65  0.096 77.6 125.4 0.921 0.02100 0.095 0.627
99 " 70, 19.55 45.90| 0.00091 21.27 0.0104; 16.56) 150.7, 3.84 0.368 8.6, 128.4) 0.852 0.0198 0.151| '1.513
100 4 70, 18.10] 49.38 0.00132 42,671 0.0104] 15.75 207.9 4.51] 0.435 95.9] 134.2) 0.646] 0.0214] 0.449| 0.628
101 0.262 92, 25.65 45.98 0.0006 0| 0.0088 22.87 137.1 3.66! —- 109] 162.5 0.0199
102 " 150 29.44  65.32)  0.00108 24.61 0.0080] 22.711 245.3 4,90 0.205 161| 180.0; 0.734/ 0.0187 0.304 0.418
103 " 150, 28.31 67.93  0.00120, 93.91| 0.0080; 22.00] 264.0 5.09) 0.698 167| 180.0] 0.682f 0.0186 0.385 1.124
104 " 150, 27.82) 69.13  0.00140 163.74) 0.0080| 22.15 310.0 5.5  0.959 184 183.1] 0.591 0.0198 0.538 1.105
105 4 1500  26.23  73.32] 0.00154 225.15) 0.0080, 20.80 320.2 5.60, 1.256 1831 183.1 0.573) 0.0188 0.572 1.362
106 " 150  26.13) 73.60| 0.00165) 243.65 0.0080, 20.96] 345.8 5.82] 1.208 191 186.4] 0.539 0.0195 0.635 1.178
107 4 1000 22.80] 56.23] 0.00098 5.44| 0.0082] 18.35 179.8 4.200 0.072 134 172.8 0.961| 0.0180| 0.069 0.647
108 " 1000 22,200 57.750 0.00121 21.95 0.0082 18.35 222.0 4,67 0.212 149 172.8& 0.779| 0.0195 . 0.240; 0.548
109 " 1000 21.48 59.69] 0.00146 77.09| 0.0082 18.07 263.9 5.08 0.574 162 180.0] 0.€82; 0.0205) 0.385 0.925
110 " 1000 20.60] 62.24 0.00154 86.67, 0.0082| 17.26] 265.8 5.10) 0.639 163 180.0] 0.678/ 0.0195] 0.395 1.002!
111 " 1007 19.62]  65.34!  0.00165 81.421 0.0082 16.37 270.5 5.15|  0.584 165 180.0] 0.666| 0.0186) 0.416] 0.871
112 " 125 28.73 55.78] 0.00104 26.50| 0.0082| 23.41 243.6 4,89 0.220 156 176.0| 0.723] 0.0220] 0.320] 0.427
113 4 125 27.24 58.83  0.00090 14.09) 0.0082 21.15 190.4 4,32 0.171 138 172.8] 0.907; 0.018t] 0.104f 1.020
114 " 1250 23.51 68.17,  0.00155 58.23| 0.0082 19.16 297.0 5.40 0.363 173 180.0| 0.606] 0.0192 0.517 0.435
115 " 125 21.11]  75.91 0.00207 138.24| '0.0082 17.42] 360.5 5.94  0.646 190] 186.4/ 0.518] 0.0187] 0.672] 0.596
116 " 125, 20.32 78.87 0.00252 140,591 0.00820 17.07 430.1 6.50]  0.530 208/ 186.4 0.434) 0.0196) 0.791] 0.415
117 " 175]  34.88] 64.320 0.00114 151.401 0.0082 27.41] 312.3 5.53  0.880 177 180.0] 0.576] 0.0227] 0.568] 0.96}
118 " 175 32.46] 69.12) 0.00129 110.48] 0.0082] 25.42| 328.0 5.67  0.594 181 183.1] 0.558; 0.0208| 0.602( 0.612
119 4 1750 31.78 70.60! 0.00138 160.42) 0.0082 25.01] 345.1 5.821  0.800 186| 183.1 0.531] 0.0209] 0.645| 0.769
120 4 1750 29.26 76.68 0“00146i 214.02) 0.0082! 22.50; 328.5 5.68  1.146 181 183.1] 0.558] 0.0184] 0.602[ 1.18Y




1 2| 3] 4] s 6 7 s | 9 | w0 | wu 2 | B3| u | s
No. d Q HO v I de Y H T U, Uz du* TC —'7:1 n
(cm) (1/sec) (em) i{cm/sec). (mg/emsec)| (C.G.S.)| (cm) (gr/m2) {(cm/sec) Ak v (gr/m2) T

121  0.262 175/ 29.24] 76.73) 0.00205) 298.17| 0.0082f 24.00 492.00 6.94 0.874 222 190.4] 0.387) 0.0231
122 4 200f 40.49| 63.33] 0.00103 70.60: 0.0086 31.60] 324.5 5.55 0.384 172/ 180.0] 0.555; 0.0235
123 4 2000 38.33 66.55 0.00102 117.98 0.0086, 29.13 297.1] 5.40 0.736) 165 176.00 0.592; 0.0211
124 4 2000 36.80; 69.68/ 0.00130 160.04| 0.0086] 28.75 373.8] 6.05 0.708, 184  183.1] 0.491} 0.0227
125 ” 2001 33.63 76.24| 0.00168 234.80; 0.0086] 26.720 449.0 6.63 0.789 202 186.4; 0.415] 0.0223
1260, 225 39.77] 72.53] 0.0009¢ 106.72) 0.0089 28.21 271.00 5.15 0.765 152  176.0; 0.650] 0.0184
127 4 225 38.29| 75.34| 0.00107 143,27 0.0089| 27.45 293.70 5.36 0.911 1581 176.0; 0.600] 0.0184
128 4 225 36.61| 78.79| 0.00134 210.05 0.0089| 27.21; 364.9f 5.98 0.963 176/ 180.0| . 0.494 0.0196
129 " 250 42.35 75.68/ 0.00099 124.20) 0.0089| 29.50; 292.0} 5.35 0.795 158 176.0] -0.603; 0.0184
- 130 ” 250) 41.27] 77.66] 0.00142 181.48 0.0089, 31.37| 445.1 6.60 0.618, 194 186.4] 0.419] 0.0224
131 4 250| 40.94| 78.29) 0.00184 275.48 0.0089 32.75 602.7 7.69 0.594; 226 190.4| 0.316] 0.0260
. 132 " 2750 44.49] 79.25| 0.00135 251.99 0.0090; 33.01] 445.8 6.61 0.856 194 186.4) 0.418 0.0222
133 4 275 44,71 78.86| 0.00152] 366.88 0.0090] 34.28 520.8 7.14 0.987, 208 186.4] = 0.358/ 0.0242
134 4 275 44.36| 79.48| 0.00182 491.931 0.0090] 35.19 640.3] 7.92 0.971 230 190.4] 0.298] 0.0268
135 " 275] 41.83] 84.28) 0.00278 123.39; 0.0090; 34.95 971.0| 9.76 1.185 284/ 197.6| 0.203] 0.0311
136 4 275/ 43.99/ 80.15| 0.00256 838.49] 0.0090] 36.84] 943.0] 9.62 0.925 2800 197.6] 0.214] 0.0325
137 4 3000 48.47) 79.35 0.00151] = 553.89, 0.0086 36.98 558.1 7.39 1.343) 225/ 190.5| 0.342] 0.0253
138 " 3000 46.70) 82.36 0.00188 846.111 0.0086, 36.77 691.8 8.24 1.484 2511 193.6] 0.280] 0.0270
139 4 3000 47.18] 81.52| 0.00206 612.16/ 0.0086| 37.98 782.1] 8.76 0.894 267 193.6] 0.248 0.0292
140 4 300] 47.23) 81.437 0.00245 1431.39] 0.0086] 39.12] 958.21 9.70 1.540] 205 20t.00  0.214 0.0325
141 " 325 50.63] 82.30] 0.00135 447.45) 0.0086 36.87] 497.9] 6.98 1.287 213 186.5) 0.374] 0.0230
. 142 4 325/ 51.28{ 81.25  0.00127 375.78 0.0090; 36.95 469.1 6.78 1.181 1950 186.5 0.398] 0.0226)
143 4 325 47.801 87.17, 0.00198 662.87| 0.0090, 37.68] 746.0| 8.505 1.045 248 193.6, 0.260] 0.0266
144 " 3251 47.19| 88.30] 0.00230 890.86! 0.0090; 37.60] 864.31 9.200, 1.120 2681 193.6  0.224) 0.0283
‘145 ” 225 42.93] 67.19] 0.00101 180.07| 0.0110 32.23 325.70 5.65 0.979 135 173.00 0.531] 0.0223
146 4 - 225 40.72 70.84] 0.00162 338.93] 0.0110, 33.00] - 534.8 7.24 0.876) 172 180.0) 0.337] 0.0271
147 " 225 38.15 75.61| 0.00243 401.46/ 0.0110] 32.20, 782.21 8.76 0.586] 206 186.5 0.318 0.0311
" 148 " 225 .38.09| 75.73) 0.00293 1440.72/ 0.0110; 32.95 965.3 9.73 1.535 2320 193.6] 0.201] 0.0341
149 4 2501 43.02; 74.50, 0.00084 197.611 0.0107, 28.60| 240.1 4.85 1.698 119]  169.6] 0.707] 0.0169
150 " 250, 41.42) 77,38, 0.00195 514.52 0.0107 33.63] 656.0 8.02 0.978, 196] 186.5| 0.283] 0.0276




1 2 3 4 [ s | 6 | 7 | s 9 0. ] 1 2 | 1| u | s | 16 | 1
o d Q H, v I Un v H T Wy U due | 7o .| 7o n ’7'0] P
(em) | (l/sec) (em) |(em/sec) (mgc/msec) (€.G.8)| (em) | (gr/m2) {{em/sec) Wy 4 (gr/m2) T o

151 0.262  250| 39.84) 80.45 0.00294] 1011.287 0.0107 34.00 1000.0| 9.90 1.0220 242 193.6 0,194 0.0328 0.981 0.646
152 2000 38.07 67.35 0.001i2 113.73 | 0.0108] 29.25 327.5 5.67 0.613 138 173.00 0.528 0.0219] 0.654 0.58L
153 2000 36,62 70.02 0.00136 146.22 | 0.0108 28.83 392.1  6.20, 0.598 150 176.0] 0.449 0.02301 0.773 0.480
154 # 200 34.48 74.36 0.00166 415.64 | 0.0108 27.58 457.8 6.700 1.355 163 180.0 0.304 0.0232 0.839 1.002
158w 200 33.54 76.45 0.00268 685.95| 0.0108 28.63 767.4] 8.68 1.030 20| 186.5 0.243 0.0296 0.962 0,664
156w 1750 34.80 64471 0.00106 172.40 | 0.0123 26.93 285.3 5.29| 1.143 113 166.5 0.583 o0.0211 0.552 1.283
51w 175 32.93  68.13 0.00048 272.54 | 0.0123 26.63 394.2 6.22 1.10l 132 173.0) 0.438 0.0234 0.786 0.878
158« 1750 31.97 70.18 0.00194 356.81 | 0.0123 26.75 5i8.8 7.13 0.966 152 176.0 0.339 0.0261 0.896| 0.669
159 # 2000 40.23 63.73 0.00082  94.48 | 0.0125 ' 29.38 240.9| 4.8 0.807 102 163.2 0.675 0.0199] 0.399 1.254
w0 2000 39.22 65.38 0.00105 83.20 | 0.0125 30.10] 316.0| 5.56 0.473 116 166.5 0.526] 0.0223 0.658 0.448
161 n 2000 38.45 66.69] 0.00121) 150.23 | 0.0125 30.16| 365.00 5.98 0.688 125 169.6 0.463 0.0235 o0.749 0.569
162 2000 37.48 68.41 0.00156 195.20 | 0.0125| 30.58 477.0] 6.84] 0.598 143 173.00 0.362 0.0263 0.873 0.425
163 2000 37.790 67.85 0.00178 448.74 | 0.0125 31.52 516.0| 7.42 1.076 155 176.0 0.343 0.0288 0.893 0.747
164  0.376 82 18.08 58.13 0.00141 0| ="| 1524 2149 459 = — 0.0185

163 n 150 28.78 66.83 0.00138  25.07 | o.0101] 23.13 319.2) 5.5 0.141 208 268 0.838 0.0200 0.167 0.523
0 1500 27.71  69.401 0.00160]  67.20  0.0101 22.58 3s1.2 5.95 0.313 222 273 0.755 0.0214 0.273] 0.712
167 150 30.53  62.99] 0.00120  7.13 | 0.010f 24.480 203.8 5.37] 0.045 200 268 0.912 0.0220 0.100] 0.276
168 n 2000 37.66 68.00 0.00108 37.46 | 0.0101 28.54 308.2 5.50 0.221  208| 268 0.869| 0.0209 0.138 0.993
169 # 2000 3498 73.30 0.00133 105.46 | 0.010i 26.89 357.3 5.92 0.498 2200 273 0.764 0.0207 0.258 1.197
1 # 2000 32.91 77.91] 0.00162 157.60 | 0.0i0% 25.50 4i3.00 6.37 0.6000 237 278 0.674 0.0208 0.400 0.931
|l ow 2000 31.93  80.30 0.00197 202.81 | 0.010L 25.59 sS04.1 7.03 0.829 2620 278 0.552 0.0223 0.610] 0.844
17 2500 40.32 79.49| 0.00132 231.21 | 0.0100 29.73 392.4 6.200 0.951. 233 278 0.709] 0.0203 0.344] 1.714
173 . » 250 39.19 81.78 0.00156 305.52 | 0.0100| 29.70| 463.5 6.74| 0.979 253 278 0.600| 0.0215 0.527 1.152
1 2500 40.55 79.04/ 0.00152 164.95 | 0.0097 3i.03 471.9 6.80| 0.514 264 278 0.590| 0.0226 0.543 0.586
175 n 250 39.33 8149 0.00195 244.52| 0.0097) 3L.36 6LL.7 7.7 0.516 300 288 0.478 00250 0.739] 0.971
176 # 250 38.72 8278 0.00211 484.14 | 0.0097 3110 6s6.2  8.02 o001 3| 288l o.438 0.0055 o0.786 0.714
il o 2501 37.0% 86.58 0.00207 400.26 | 0.0097] 29.09| 602.0 7.68] 0.866 208 288 0.478 0.0231 0.732 0.734
78w 250| 37.69 85.04 0.00220, 491.38 | 0.0097 30.12 663.0 8.07 0.919 = 313 288 0.434] 0.0248 0.790| 0.723
1 3000 47.00 81.83 0.00124] 155.49 | 0.0104 33.49 415.1 6.33 0.588 231 278 0.670| 0.0208 ©0.408 0.80%
B0 # 3000 46.24 83.18 0.00140 306.16| 0.004 3374 4723 680 0954  2u 278 0.589| 0.0218 0.4 1.08A




At et s e

¢7)
1 2| 3 4] s 6 7| s o j o | u ||| 4] | 16| 1
So d Q Ho v I aQ v H T Ux | Qs %« ¢ | To noe [ .I_C_] P.
(cm) | (V/see) (cm)  [{em/gec) (mg/emsec)| (C.G.8.)| (em) | (gr/m2) [{em/yec) g 4 (gr/m2) T T
181 0.376 300] 44.28) 86.86 0.00152)  442.30] 0.0104] 31.49 478.8 6.85 1.348 248 278 0.381 0.0208] 0.556 1.503
182 " 300 42.95 89.5§ 0.00170)  500.39, 0.0104 31.79 540.1 7.28  1.272 263 278/ 0.515| 0.0214] 0.674| 1.170
183 " 3000 39.900  96.39) 0.00284]  625.67| 0.0104| 31.98| 908.0| 9.44 0.730]. 342 288 0.318 0.0259] 0.916] 0.494
184 ” 3501 47.04)  95.39  0.00160] 273,59 0.0097] 32,99 527.9] 7.200 0.722 79 2831 0.537| 0.02001 0.638 0.707
185 4 350 45.38 98.88 0.00212)  684.87) 0.0097) 33.93 719.3  8.40 1.131 326 288 0.401 0.0227) 0.831 0.845
186 4 350 44.11 101.73 0.00240  816.12 0.0097 33.42| 802.1 8.87t . 1.147 344 288 0.3591 0.0232| 0.873] 0.816
187 ” 350] 43.88 102.26) 0.00244  897.67 -0.0097 32.12 783.9 8.77) 1.308 340 288 0.367) 0.0227 0.87if 0.931
188 " 3501 42.59 105.36] 0.00244| 1095.01 0.0097 32.02] 781.8| 8.76 1.600 340 288 0.368) 0.0219] 0.870] 1.139
189 " 400 51.84  98.920  0.001941  962.20 0.0097| 37.67 730.6| 8.47 1.556 328 288 0.394] 0.02320 0.839 1.150
190 " 4000 50.47 101.61) 0.00256, 1529.65 0.0097] 38.82( 993.90  9.87 1.561 381 298/ 0.259) 0.0265 0.929] 1.042
191 4 325 46.30 89.99] 0.00128  296.42 0.0098 31.34 401.2  6.27] 1.180 240 278 0.693 0.0184{ 0.363 1.987]
192 " 325 42.741  97.49) 0.00168  420.060 0.0098 30.01 504.1 7.03 1.186 272 278 0.552) 0.0188] 0.608/ 1.209
193 " 325 42,75 97.46)  0.00251  464.57) 0.0098) 33.33 836.7  9.06 0.616 347 2931 0.350; 0.0247) 0.886 0.431]
194 ” 275 44.131  79.89) 0.00137,  156.45 0.0096 32.80| 449.5  6.64| 0.524 260 278/ 0.619| 0.0227; 0.496 " 0.656]
195 4 275 42.83] 82.32) 0.00159 283.84) 0.0096 32.50| 516.8 7.12)  0.772 279 283 0.548 0.0229, 0.6200 0.773
196) " 275 42.911  82.16 0.00165  585.79] 0.0096/ 32.90 543.1 7.30  1.478 286 2831 0.5221 0.0236 0.659] 1.39Y
197 " 275 41.63  84.69] 0.00172  416.51 0.0096 3L.79| 546.8  7.32) 1.040 287 2831 0.518 0.0228 0.670] 0.962
198 0.376 2750 40.93  86.10; 0.001621  422.96 0.0096 30.55 495.0| 6.97 1.225 273 283 0.572 0.0212 0.5721 1.327
199 " 2250 39°93  72.24]  0.00090 21.61) 0.0102( 27.85 250.0{  4.95 0.175 183 263.1 1.051 0.0177) 0.060, 1.808
200| ” 225 37.68 76.56 0.00107 44.57) 0.010Z] 26.71 285.9 5.29;  0.295 195 2681 0.937] 0.0L77, 0.084 2.178
201 4 2250 37.04p 77.88)  0.00117 107.75 0.0102f 26.75) 312.71  5.54] 0.622 204 268/ 0.856| 0.0182 0.149 2.589]
202, " 225| 34.87] 82.721 0.00118 176.81i 0.0102) 24.27} 286.3f 5.30| 1.165 196 268 0.936) 0.01621 0.085 8.500)
203 14 225|  34.04) 84.741 0.00159 148.74] 0.0102) 23.711 377.0;  6.08 0.650 224 2731 0.724] 0.0180) 0.318 1.268
204 " 1751 33.36  67.25  0.00095 13.83% 0.0097) 27.27} 259.0{ 5.04/ 0.106 195 268 1.034 0.01931 0.037| 1,777
205 " 175)  32.04 70.02| 0.00103 35.03 0.0097 26.20 277.0| 5.14] 0.252 199 268) 0.968 0.0188 0.067| 2.33]
206 " 175 30.72  73.03] 0.00113  104.29) .0.0097 22.74] 257.1 5.021  0.8i6 195 268 1.042) 0.0173( 0.038 13.320]
207 " 1750 29.24  76.73) 0.00162]  154.08 0.0097 23.00] 372.7| 6.04 0.685 234 278 0.747) 0.0197| 0.287| 1.482f
208 " 1750 27.861 80.53 0.00188  225.57 0.0097 22.12 416.2] 6.39 0.849 244 278 0.667) 0.0197) 0.416/ 1.266
209 " 175 32.910 68.17} 0.00121 5.76 0.0096  25.66; 310.6]  5.52 0.034 216]  268.5 0.862| 0.0206 0.143 0.148
210 " 175 33.14 67.70, 0.00098 18.91 0.0096 24.49] 239.8]  4.85 0.163 190, 268.5 1.117) 0.0181 0.015 0.674




vl 2 s e s s ] s 9wl u ] s w5 w6
o, d Q H, v I s v H T Uy ds duy | ¢
(em) | (I/sec) {em) |(em/sec) © o [(mg/emsee)| (€. G.S.)| (em) | (gr/m2) |(cm/sec) Wy 4 (gr/m2)
: |
il o ws a7 ot o.oosl  ssed 0.0096} 24.26) 361.6] 5.95 0 256! 233
22w 1715 28.61 78.42 0.00150  117.400 0.0096 21.93 320.1 5.8 0.6, 222 273
213w 2000 37.780 67.87 0.00095 8.71 0.0091| 27.77 263.7 5.08 0.065 210 - 268.5
214 o 2000 36.57 7011 0.00107  18.27 00091 27.23 29160 5.35 o0.117 221 273
25w 200 35.32 72.60 0.00118  33.60| 0.0091 26.53 313.2 5.54 0.105 220, 273
216, 0.458 821 19.38) 54.25 0.00169 0 — 17.000  287.2 5.3 - —|
27w 128 25.39 64.63  0.00125 o — | 20029 2537 4.98 - —
218 150 25.31 75.98 0.00183  16.56 0.0085 20.46| 374.6  6.06/ 0.073 327 350,
219 150 24.63 78.08 0.00180  10.39 0.0085 19.65 353.8 5.8 0.050 317 350
220 4 150, 24.55 78.33] 0.00180 14.93) 0.0085 19.35 348.3 5.84 0.074 315 350|‘
221 1750 28.98 77.42 0.00171  43.34) 0.008L 22.93] 392.2 6.12| 0.181] 346 357,
222 175 28.90 77.63 0.00177  34.53 0.0081 23.03] 407.9  6.33 0.134 358 357
223 175|. 28.99 77.39 0.00173  40.27 0.0081 23.0L| 398.2  6.25 O.162 353 357
224 4 175/ 27.97] 80.21| 0.00188] 99.881 0.0081 22.25 418.2 6.40 0372| 362, 357
225w 175 27.93 80.33 0.00191] 109.94] 0.0081 22.30| 426.0 6.6 0.400, 365 357
226 1750 27.57 81.38 0.00187  108.45 0.0081 21.79| 407.8  6.32 0.421] 357 357
221, w 2000 31.18 82.24 0.00178  66.81 0.0086 24.29| 432.2  6.51 0.238 347 357
28 2000 31.35 8179 0.00176  61.05 -0.0086 24.42] 430.0] 6.4 0.219 345 357
2290 » 2000 31.17) 82.26 0.00180  64.82 0.008¢ 24.24| 438.1 6.56| 0.225 39| 37
230, " 2000 29.41f 87.18 0.00196 80.91| 0.0086 22.81] 447.1 6.62 0.304 352 357
231 4 2000 29.620 86.57| 0.00195 131.34) 0.0086  23.02 449.0 6.64  0.441 353 357
232w 2000 20.48 86.98 0.00184]  136.73 0.0086 22.53 415.00 6.38 0.593 339 .357
233w 225 32.31 89.28 0.002100 242.53 0.0082 25.19) 529.00 7.200 0.637 402 363
234 25 32.15) £9.72 0.00208  156.29 0.0082 25.28 525.9 7.18 0.4l 40U 363
235 225 3178 90.77 0.00191 161.70 0.0082 24.06 495.0 6.97 0.470. 389 - 363
236 250, 35.43 90.46 0.00205  298.48 0.0092] 27.32 560.2 7.41 0.7.8 368 363
231 2500 36.90 86.86 0.00195  167.60 0.0092 28.68 559.1  7.40 0.405 367 363
238 n 250| 36.99 86.65 0.00195  216.20 0.0092] 28.75 560.8  7.42 0.520 369 . 363
239 " 275 36.54] 96.49| 0.00214 342.19] 0.0097) 27.60] 590.6 7.6l 0.763 359, 357
240w 275\ 36.83 95.73 0.00202  326.54 0.0097} 27.53 556.2] 7.48 0.786 353 357
V23| 275 36.61 96.30, 0.00203  280.97 0.0097 27.34 555.3 7.8 0.678 353 357
242w 300 39.33 97.83 0.00232 503.26 0.0093 30.10, 698.2) 8.28 0.871] 408 363
243l 300 39.39) 97.64 0.00205  390.19) 0.0093 29.30 600.7  7.68~ 0.8481 378 - 363
244w 300 38.15 100.82 0.00205  329.88 0.0093 28.11| 576.2 7.52| 0.762 370 363
248 350 42.28 106.13 0.00218  400.06 — | 30.52 665.8  8.09 0.744 <~
ue 503 42.08 106.65 0.0010 49074 — | 29.08 S52.3 7.3 1208 —




HEBERS 1 — W 1 — kK 1 — 8 2 - 2 — H
s
%ﬂ P ° P ° P ° ® P
=i gr gr gr gr gr
No. 1—3
4
5
No. 2—1] 230.548  0.801
2 68.216 0.926
3 92‘755I 0.892
4 60.883! 0.920
5 61.576‘ 0.913
No. 3—1 129.150| 0.799
21 88.143 0.828 52.048 0.948) 1.013] 0.913:
3 29.204  0.931 77.065] 0.9200 0.363] 0.966
4 14.773 0.963 41.264 0.953 — 1.000; 39.984 33.253  0.713]
sto10.954  0.971) 28.391] 0.966, —| 1.000; 28.224 20.099, 0.756]
Mo, 4—1  9.257] 0.975] 34.675 0.958| 0.638] 0.938 14.027 10.299] 0.835
: 2{ 13.450, 0.963 42.539; 0.945 0.692] 0.929 6.777 3.664] ~ 0.891
3 21.016| 0.939; 56.565 0.923] 0.781] 0.913] 5.818 6.378)  0.906]
4l 23.309 0.929; 76.406, 0.887} 0.473; 0.9421 8.085 5.565 0.868
5.35.502  0.883) 106.531] . 0.823 1.146 0.852f 9.286 7.299) - 0.800)
Vo 5—1 41.817) 0.844] 97.270; 0.803 1.275 0.807 7.781 8.323 0.714
20 24.8060 0.890 46.690i 0.883] 0.403 0.924 4.223 3.9231  0.812
3! 13.627] 0.9320 22.390, 0.936] 0.591 0.880 3.676; 2.1377 0.874
4 9.377)  0.950, 17.097) 0.948] 0.249; 0.942 3.714 3.403  0.770
sl 10.356, 0.9420 14.847] 0.952) 0.501] 0.877] 2.592 3.258  0.713
No. 61| 20.309] 0.879 39.544] 0.867] 0.226; 0.936, 2.695 1.606  0.802
20 28.617 0.805 56.195 0.781) 1.462] 0.563 2.525 1.337  0.794
3 33.651 0.716, 66.136/ 0.670, 0.242 0.872§ 2.082 0.950, 0.816
4 14.0710 0.834] 30.569, 0.772] 0.230 0.8591 1.355 0.486! * 0.884
5 11.64% 0.835 17.165 0.835 —| 1.000 2.572 0.474  0.873
M. 7—1] 13.803  0.766 18.651i ©6.785) 0.292 0.7931 2.385 0.811f  0.750
20 8.362 0.815 15.470, 0.773 —| 1.000, 2.472 0.209] 0.914
3 17.240, 0.533 22.719, 0.569] 0.675 0.397i 2.076, 0.531] 0.762)
4 12.967) 0.342 18.765| 0.374] 0.264] 0.407; 2.287 1.343,  0.209
5 6.731 11.213] 0.181 | 0.201 0.3.56i
S KFOEX | mORMHPICIEEL i tall O H 5
2k

|
j
‘

(6)




on

wEmEE 3 — & 3 — % | 4 — ¥ 4 — 7

%]\ ° P ° P ® P ) P

E{Pﬁﬁ ar gr gr gr

Ao 1-—3 2.3691 0.964 3.101 0.940I
4 19.119| 0.701] 12.895/ 0.737]
5 27.540, 0.386 23.251] 0.356

No. 2—\ 1.591[ 0.908 1.448) 0.887] 3486 0.602 404 0.337
2 0.386' 0.975! 0.951] 0.917] 1438 0.727, 91.0 0.557
3 3.422i 0.777, 1.874] 0.820, 1362 | 0.644! 43.32| 0.631
4 7.118 0.401 4.386 0.488 109 | 0.956 2.52 | 0.965
5 0.713: 0.851] 0.287 0.931 316 0.886‘ 10.63 | 0.848

No. 3—1| 1.880, 0.537) 1.719) 0.558] 169 { 0.917] 10.40| 0.824
y) 0.805l 0.631 0.552) 0.745] 423 | 0.774 13.11| 0.73
3 0.406I 0.705. 0.421] 0.740; 470 | 0.676 14.33| 0.597)
4 0.731} 0.2450 0.798 0.333 439 | 0.552] 7.89| 0.629
5| - 0.237 0.398 306 | 0.435 6.89| 0.484

No. 4—1 68.3 0.7100 1.74| 0.731
2 56.62 | 0.6621 1.55| 0.672
3 44.10] 0.602 1.21| 0.618
4 33.85| 0.4920 0.90| 0.542
5 28.85| 0.119) 0.64| 0.399

No. 5—1 1.795 0.538 0.251) 0.409
2 1.703)  0.185 0.120; 0.310
3 0.265] 0.315] 0.047 0.130
4 0.070; 0.426, — 1.000
5 0.052 0.007,
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Study on the bed-load transportation (1) : C
(October 1956)

S. SaTo
H. KIKKAWA
K. AsHIDA

Synopsis :

Analysing the physical meaning of the results of our experiments of bed-load transportation
we found a relation between bed-load function and the coefficient of roughness and gained a
semi-experimental formula for computation of bed-load which covered the results of experi-
ments both by ourselves and Dr. Giberts. )

2 =5
FHELZRHROORBNRE SFERERO P ) RECESE 2D TR ORBLT o X, 2LRRED
VI LFERDBORER OB EEL, REPC oW (OERUERI ML, Giberts RUEEEOTEH
R LS5 MR EDRRAR L1,

= R

1. FEE - cereerrrrreesnemeeinanan, Ceeeans (1) [I]ﬁﬁ%g@ﬁﬁ ........................ (4)
2. SEEe- (3) (2] FSHRD ORBEtERE ~(5)

[1]) SERE (3) (3] BERAGEEL corerernsrerrones (1)

21 Whesis (3) 4. PERBROFHEEARL ey

[3) HErE (4) 5. BEIrereeeeereereernerreienner st Qan.
B FEEReererceereeeereenonesineneninnes (4

1. # Hi

OB FEORELHE T HEERMBE Ch 5, I DWRELRGEDRE, Mkibo LepERE)a6&
PERDATE, WRUNHSOFGITAET, Hoklk, HREEo ABMFACD 23RS tols, HAkoERA
h, WO REM o) PkEOMEIIE & A X CEE, BECRBoMECBRL Tl Y, RO
EORET Bt his, HoTiEuestEd ewiivk, HK o By loAES B+ 5 2 tu e
T OMENEEEHCB W UECIEI N CH DR DOP L TH D,

Ll z2hbo% { OFER S 2b b TFEEANoMECS ¥ Y ISHShTwine ok, HAFEIE ¢t
SEEEL TER LB 5 — RSB EARS RO bR TV L X B3 DThHB, T ORI HEL i
HERDELAOIE, SREEMERTh TRV GHET A LI VERIhB THH 5. XDKZRITN
Bl ie b LEMEO R L0 THIRT 5 2 L Ao T DHEI HH 54, O X5 EEETh, —f
AT R AR HFE : LICHEIBNC X 3 BBAROBRSER®1T5 = Lo X ) MERFRRIhDE THH 5, o
UG MSdEEE R A EENC I Th T LACE B,

RGO D L S EECH 2 L2 LA BWE B ER L RO B L b b,

AL IIZHRAR L BIRHICS T b sy, EoEOMEYE, BrkBs cRibEoREMNIEE /NS
WETRBRC CRIAROLE L HE T5 b ORI L Ex bh b,

— IR R T A 1EROUNE 1879 4E Du Boys ) 2B NOBS YL <chseicic b Gilbert »
7 1909~19144E IR BT 5 IKEa/n 558 217 o C Z o R —R aiEn i,

TOBEFCEL  0FRAR SR T B 24T SISO ST LT LR LN O EER0TT
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hRIZAHCH L CRIEL W & LCh ZoRMA 8L Gl 2 D 2 E 1 5.

HGlE H.A. Binstein » 1307 D SEMGICRB OSBRSS B2 Ui AR i -0\ 5, Einstein
DBZHIERD TS T D4 DREITH T A O CL 54, FoMEhiciIni DEEL 2 LRHEEHD
RO HEDAE I B LHENKEVEEN T D,

S HTHIE—I VO R BB R S L C SR RO e — AT ¥ L b % & L ST
ROFE—RE L iudis bR o & 239 L Gilbert o35 L CEERTEITIC X D B b e AT Ak C
Whe ZOFELIHERCIELD LD THY, ZOFEHC—I T kT2 G L O 5 S A kIR
RO T3 70D BARTIIGER T 555 S S KB O ENEE d 20 C—EACSiR L% 3 o ¢l
s Ez: bhi,

C OFIRROMIE S FREROTEANT £ A ¥ T R UIVKEEOSERE b & S0 T B oIl LT EE
BT L Th%,

T2 ThIHIL 1950 4R X b 1955 4EK.FTS 5 SR b b EEENC X D HEb ORISR 25803 IO

| FEREITV, X OIARLRENC X Y Gilbert SR A F it TV WA ERD s X ORI O M DA S

WEG R D TRIEEBROER T ol ShIC X o THB OB 25222 Ui b AENEED 5L 30
BT L OWTERYREREIE, Chby—ENCHE LB B EAR i e,

B BIREEOREWEIC oW CEARED S0 M ERLEETTh b, BBV d 195441955
SR 2 SERRIRITC S W ORI ORI O I 24T 07253, £ WA DLW TR OEEqMGL ), I
SERTHILEL, L ROMNBEIRCOCHE LEROFHHY T, SB0Ee—RaED L 5 L
FTBHLDCHbB, -

EBFICI T BREBEIROM ) CAT RO RFAEF LA VR D 2R b0l fRIRKO = { Cihb,

a =3.s+s.7slog,o»zs°, €750 T =71ﬂe~t,§ GERSE)
b = M GERTD) te =-—F° ERSE)
v . \/;k=_‘ -
B, (em)  gENHOH A,
C (em/sec) HET-OHNEHEE cow o .
Co Capory sEh o(om/sed)  yRICHRH B USECHHATEED
P o w (cm/sec)  FIFMGEORAIE
o Comssec ThouE W (cmfse)  [ALED (R P
H, (cm) 5;;5%%7}\'%?% PoREE use (cm/sec) RFEFEOFEUHEORA
Ho(em) kB (R U (omfsec)  HitihinSFHHGH
T GERE) AR s = [ (om/sec) prsine

BOCom) i
N (em)  WREEORTMEE, WEom 0 ©O0/se)  AEOWEE
R EoRIENORTFoe ¢ E/em) =g BkORIEE

P v (em) ER T b O
n  (mfsec)  Manning OHIERK 7 (om) TR ORI DO
mo (mfsec)  PISEOHIBEHRE (Manning) G )
P OGERE)  RRBOREES G GE) DT Reynolds 2
p. (gr/em?)  FEHEEOBEREBES v D FEOBAHRES, BEHRO
P (er/em®d L : i wE
AP (gr/fem®  [FLZEEHE v (c.g.8) B

P (gr/em®) BPRTFRITE RUAHBFERS ¢ (er.sect/cm®) FitkoHe
(P (gr/fem?)  REGEHHESOEEOFE ps  (gr.seci/cm®) BPoEEES

T o o)
Q (/sec) EHvkEoMwk v ~AG;)A,,9
_an (ar/sec cr)HUENY D ORI AP
S (g0 HEAROE X 1 moKHR ap = (er/em?)  BEADEBEOE

FE LIS oTR Bz
! C2)

B



FRBERORFOERC AT 505 (1) 15

v Cer/om®) K3 ce (grfom?) ERFHDING, BN
o () WEREK ¥ GETE) BURRESHORE

2. = 23
(1] 2BER

SRR 1IRT Tk <R 1lim, AZB = 78cm, SPEHKAR jogy QWO

ZAAE R E Lo FREIRE S 6 cm~10cmB o A% CH—HEOWLI X, No2~No3 oXiHIT .

BSROREHENC X D B RL RS Ui, D EISE» DA LW HEE R ok s Rz h 30T

e

F o1 Na? N33 Ne d X295 Ko b 17 j
o ;;(ﬂ_{w I : : : =T — g
B~ jlﬂ L T S SR AN S-S AU MARY-LI SN A [ S
m» r = ki | 13-~ AT EREIR
e

— EARE : .
N W | N SO W] S S— M ‘E‘_ﬁ
|5} B 5 LA ;ﬂszT ; S

Lamm L pER BimA72

B—1 % B & K

HELCE D, ERRHITHELETT5 2 LI Lo CRAGEHRELR WL LCELEL W2 E A bh
%o
(2) BEFH*%
HRORER LTOBIHE X otc, AEOHEIMEORER X )£ B WAL D EEIERS 5 & 2R
HCHLIENELTET S0 LB E— 1 t R LR WU N 208 E LTRD T, Z0%
& & m BRCIRA/KEN P I REFVOTCIOLS
ERYPCHEFELES, KEARORE
’// 2, BHARRTHS C & RIROME, B
DRFEEC X Y KES S PIRET 50 CB
3 ol | B R o B R L O ~
180 230 L S LIZCRN ) a ek BB, ORI RD
T KEAROHREE/KREOTE L b AR
FE B O CHpRAEORE LIS AT
R OTREZHE Lic. R EORIEX
B8 &5 & FlEERYERAT S LY b LoHED
AR FELE S ARV X ) EER Licdhn
ERBIRW, ZOBE2CRTIE &R
FEEWERR VI, & 0B Bogardi®
0 F s PHEELILDTHB, =2 CHREHEL
TV BFIERCHA Lk cE D1
VA BRI EB 2 ChY, 2D
Tob O EHMoBH AL X E—0F
HHEFO TS, HIRTEL V&8
©, HEOHWE o2 KBS
CHALDZED D, PROSHI—TA
SO E LV X oTHERT
BT EEB DRI DTS, =
DIFRFR LS EBCER TREAX
TRy EI e EE T s L, Y
H—2 RS D LI BIBRHA LIk E B

e
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0
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RICHEM LR XS ieTs o s, FREDEZTVELIEWE I CHERTS S Ch%, cDicdNo2, No3
DEDOREEL 7 7 ABED & LEFRUHEOREXEHEL RS L R L Y FoTw b v —F LHTACEEEO TS »
—FEHREL 5 ¥ T 5 C LA, Chuc X o G BoBA HFCE T LT S L REA HREE
CHEOERT 5 © £ 370 L, URBEHOMFCH b AR CRIFE SRS L RO THE A RIS EHLE
5hDLBbhvs, h

IR BPEEA H A 3 5 A O WIE GBS BT, ERoUMENHC E X AR TOT
WHROEENTD { Lich > GE B L, BEoIOF CIITEHFCS I N5 D Tins < Bk
D—FRECDWTIRS 5 2 EMEE Lo LA LBEOKHBIETIC X ) —~ELTw5 &3 RbW L ERD
B CR-—EREC OV TE2 DR TS L w5 2 X L RAREChH % O CHEOILAEE T b ROBPHED
AHED B RIEI0EREOSHIE R D E L oY e LU L ki,

1 ORISR ORE X LI ROBEC L VET 2 DO TELA 315 bE DEHENTS LIRS
HBRLOT B T30 H~ 602 Ui, sfEBEORETY T & 5150 HAT 5 1INk I T
Folo

(31 BIEHER
FroEROSEHIIE - 10T { Th Y, BEEEYHFE—11CRT, B8535 X 6 mm~50mmoD
S OBHICOWTHERT CH 2 WA G TR T,
Fz—1 = B o @m M

-d" (mm) Q Upeey | r(er/md | 98 (gr/seccom) | W <
_ | e
1.038 43~200 60~515 i 0~0.67 f 36
|
2.21 28~350 i 183~1280 | 0~1.8 } 64
2.62 90~325 154~1170 0~1.44 | 63
3.76 80~400 255~1300 0~1.53 I 52
! 4.58 80~350 . 320~910 0~0.5 ] 31
3. # Bl

(1) "BRpEOEE

LTI ENEIR R L RS CEL bR T3, L LIHOKBIRIE Citicv, Shaank}
Slotboom ® (K & QFERICE O CRE) T 5 AL O R CHERTH WIS, Eip L EEafch
Foo TR LT B I TRV SR T B U B R BEFR L H~ T B,

X biz. H.A. Einstein, Aloin G Anderson, Toe W. Johnson? %% 19394F Enoree river O SEHI0&1E,
R BBEORIC TR HEEL R L T 5,

Z OERAE IR 2 o O % HESHWERSIE W G EFRIC I R BE 4 E L € Pumpic X
DR LRGBS, BRI DG EECSH L T 5 O L CHEKERE X DIRE LA R i
T5LDTCHBN, BOTORE, boEE (Z0HEE 0.35mm) X REFWHDL/IXVED L CIRE
NEWRECHT5EREOMBESELD, Lid o ofBEAh 2R oR g0 /b
LA WiEd L 2 RWHL Twb, i DI SEORFREMIE & A KRG R B E TR
BARIS L A ERTE L GER S, FRCEWHE B REIEOIR X D /A WHERO b Ok WERMNEDOH
DIEFEEH L CWHEBEFRWEELDbRD, 20 LRREGHC YW TR VBL A RIESYEL 530T
b5 :

X bz H.A. Einstein ® 3E0REICH T2 EROBEMCh W ERGHEEZROMEEL Thd,

FHSE L CEEED BT AREGE ChB. & CRHKE & BFFE LN 2 BREOEXChB, CDE
B LA ERRET X D v < CoR TR E S LB S T %, Einstein 3EEEMCRLT
FERGIE O Hiv 10% EREC) ZBAL LI Los L itn 2 ESTns,

FIROLEY HET 5 b ORFRBEOES ¢b% 2 6 LRORHOEEIIFR AN ThH S, i LitoE
FIEEF)C IS\ URRDLHET S L, ARMEEHEEL YoBFEORDEZFERTIIIVWALE S
SRR U OIS % 5.2 5 S O T, i Shaank » Slotboom M4 i iikmEoEssrd zof

4

__e
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FRPE ORISR 5H5E1) 17

EEtrboths,
(2] RO hBasss

FIRB AL T DB BRI b 5T 5 L BEH LIRS . & & ORFES, W8, Bi/ASge &
YEEIL, X SRHHPIENT S L EARE LIREERC L 5. = oW D @B 220 CHTH
BHENETHY, COBAEDL = O TFRBEOILORA S SHECEHAL B LBEAIHEL AR LT
350 BHEOLOTHAM G THAN CBEIECH 5 %4 UBEOUORT b2 b FHRIEET LBEd
PDEGEHCO- 220 bhs, .

2 LREAIAHINS 5 L HEEHA L bl b WSS CR SR IR D S iR D S BBk
60 9)

TR ES THUCIE LR bW T T 530 ThHB M, HEK I oTIRESE P IRE s R LT
THZEHEWIh TS,

DX 5 CHBOEERI ) ) i ChH B O CHESES » WIR GRS L 20 SENIRIEY B 5 T iTRE
B X 5Ekh I, Einstein § & OHEC X D PENERE AR VELARLTH5S, bhvbhd EEk
SEBA D T OEREYIT O, fTOREROEMIIE 2 O ThD, thEFE-3ERTIL (WS H A
EFRRIER U, BRHEA D b THRED X&) ML o5 a2 T, ToBRO—F*E - 3R T.

£—2 LEPERODH

s | 6| W B Useo) | TR/ 1 F (um) | BASE (he) | B2
1 H 96.8 380 3.76 6 B
1 b 96.8 380 3.76 6 %
1 53 96.8 380 3.76 6 &
2 F=3 188.0 140 3.76 | 3 g
2 i B 188.0 440 3.76 ; 3
3 7R 132.0 300 2.21 1.7
3 H 132.0 300 2.21 1.7
4 #H 113.8 - 2.21 2.5
4 l a5 113.8 - 2.21 2.5

HOCPEREIOMEAOMEY TR L0 ChH Do b Or URENE-,
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BM—3 FEHOSfHO—F]
KA1 -, B (d=3.76mm), 4kg, EEEAE, R 380gr/m?,
THkEEH 6hr, S(e) KR DES 1 moORECEE L L REHOER
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18 + K BFOE MR E

COBBTRHCREL S 2L FHEEREL QWb ok NERBOSTHRIRIREY LETWS, cokikcl
MO RE LI WICE ST L R U O W5 SR IS & i : oMo EERS Hx 5 Eic—>0ORR
#EX 550 ThHB. LLbhbho45oBiics L CiEHiESEoEa: togsih i SA iR
D %0 CE OREROEE L CHEL i hols, B 3805 S5 el A gritan 530mEL BT
FoREWH L dol, = OGN TORSHOBENMEE 1 ~2 mm/sec OBEThHYH, FRMEDH
MoK cm/fsec DEECHL TIEER/AIWE LH55. 2O LBBEOREOVPAR PR TREA
YA T - ORERBEPOESMNEICH Y, —o0RTIER T4k b kBRI TR
CA ol iE, BTREHL, HAEBESUIBETFIEED, ChHLoBEBERIBELEMALGEELT
FFREES e ko THHALE S,
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The Experimental Study of the Bucket Type
Energy Dissipator
(March 1957)
Y. Mura
S. Lun

Synopsis :

‘The bucket type energy dissipator has recently been used in many dams, but we have had little
information of its hydraulic actions. In this paper, we first defined those three flow conditions in the
bucket which are designated “‘spray”, “roller” and ‘“‘submergence” conditions respectively, and
investigated the various flow patterns in the roller condition. Secondly, we investigated the pressure
distributions on the surfaces of the bucket curve and sill, and based on this investigation, tried to
establish a formula of calculating the exact flow depth in the stilling basin, where spray ceases and
roller begins. Lastly, we described the other data available to design the bucket, and mentioned
briefly the several modified types of the bucket. The fundamental data presented here in this paper
are furnished mainly from the hydraulic model test of Akiba Dam.
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V2B o L5 HEEL D, B O LD
DI, borh—Fi Sy v MBIRTH
e 8%, ol WHWAEOLBREEL
BB L aHEEB. £ L 5 RIEETRE D
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THEHIREAN E BT 528 WL DR ERD T BIHINEC e bR i & 2, ZAMREEN S ¢, FREUREES
LTS HHRARC b BB E B De

TR % REARD T DTS ORRELL, oM TChbe O X 5 I LY &L 2FEOTHOKME
i, REZLTEY, Lrbiidtcid h s Bsid, HENSBch s, LicdoT, il
PALEEL 5 IVWOTHKA R ERAR 2 A5, CORICELHIONRN EZBEOHAL LOTHELXEL T
ST 2T B, Tihbb, FRECHAEFRURINE, TREGRED SEAREANT AL T 5 SO THykfez L
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BUPER, TREFERL D IBIERROH, HEERk N
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1) Waterways Experiment Station, Corps of Engineers, Technical Memorandum No. 2-281 : Bucket
Type Energy Dissipator, Buggs Island Dam, Roanoke River, Virginia and North Garolina, Model
Investigation. ’
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Stubies on stress analysis of continuous box girders
(March  1957)

Y. Tawara
N. Kounara
T. KUuTUKAKE

Synopsis ;
This paper presents the stress analysis, by applying the periodicity of Fourier’s series, of
continuous box girders, which is too complicated to solve by the usual calculation method.
This calculation method was, as example, applied to the confinuous bridge of two-and three-
box girders, and we established the theorem of three moments for continuous grid frame work.
Further the authors compared this calculated result with the value by experiment and pointed
out this method is rational.
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On the relation between the static radial load, the static deflection,
and the clearance of a single row ball bearing
(April 1957)

J. Kimura

Synopsis :

In this study, the author introduced a general equation of the relation between the static
load, the static deflection, and the clearance of a single row Eall bearing. By the results of a
numerical caleulation of this equation, the author concluded @s followings.

(1) ‘The effect of clearance, excrts on distribution of load of each loaded-ball, is remarkable
at small deflection (or at light load.)

(2) There is no neccesity to consider the small change of dimension of ball-diameter and
race-groove-radius by wearing respectively, only the increase of clearance exerts on the static.
load-deflection curve.
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A Report on the Research of Movement of Underground Water with Radioisotopes
—Investigation of the treatment of acid water by chemically
dissolving methed at Tamagawa Hot Spring—
(September 1957)

A. Arnzua
0. Konvou
Y. Mori
Synopsis :
Tamagawa Hot Spring, situated at Akita Prefecture, is famous for its acidity. It gushes off

1.2X 10 litres a day of hot water of which temperature is 98°C, pH is 1.0 and chlorine content is
2.9 g/litre. This hot and strongly acid water based mainly on hydrochioric acid flows down to Tama-
gawa River.

Thus, since olden times, Tamagawa River has been giving a great disadvantage to economical
development of its Valley.

In recent years, Akita Prefectural Office has comstructed a channel close to the jet of this hot
spring for the purpose of decreasing the acidity of Tamagawa River by taking in this hot Spring
water to pour it into the wells already settled at the hillside near Tamagawa Hot Spring.

. Since this deacidification method proved very effective, the development of this method is now
under consideration. In August and October, 1956, the writers performed {ficld tracing experiments
at the deacidification area of Tamagawa Hot Spring using radioisotopes P—32 and I—131to get a
knowledge about the behaviour of this acid water after it was poured into the wells and the mechan-
ism of neutralization of the acid water by soils and rocks lie underground.

In this paper, the writers report about the results of these experimenis and also discussed on
the mechanism of neutralization.
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