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A Report on the Research of Underground Water with Redioisotepes
—Investigation of the treatment of acid Water by chemically
dissoaving method at Tamagawa Hot spring—
(Oct. 1958)

Akira Ariizumi, Osamu Kondg,
Masao Oba, Yoshinori Mori

Synopsis ;

In this paper, authors present a report on the fourth and the fifth performances of the field tracing
experiment at Tamagawa Hot Spring.

The fourth performance was held at the same locality as the third one had been held, Twao kinds
of redioisolopes were used at the same well with a time interval of five hours.

‘The result was that none of highly intensive peaks as were found in the third experiment were
detected but many weak peaks which did not vindicate of the reproducibility of this time interval.
As for this phenomenon, we attributed its cause to the isotopic effect of phospherus isotope, the be-
havior of soils as an ion exchanger and the continuously transfigurative state of underground seepmg
channels,

In the fifth experiment, only one sample was proven to bear radioactive tracer, In respect to thxs
poor detection of radioactivity, we concluded that it is presumable that the precipitation of radioactive
_orthophoshoric acid ions.arises in the process of underground tracing, and that there is a limit to the
utilization of phosphoriis-32 as in its chemical form .of orthophosphoric acid in such a case of trac-

ing underground water whlch contains consxderab]e amount of aluminous and ferric 'ions as in these’

experiments,
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A Study on the Storage Function.
(Dec. 1958)

Toshimitsu Kimura

Synopsis:

Recently. floods are routed by the practical methads which substitute storage function for the -

equation of motion, :
In this paper. the author studied the hydraulic significance of the storage functions for the
steady flow and floods which were given the definitions here, and relation between  above two
storoge functions, explained the relations between the storage functions and the equation of
motion or the propagation velocity of flood crests, presented a method for the determination of
the storage functions using the lag time.
Finally, the natural recession curves of floods are slightly discussed.
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Experimental research on Soil stabilization, —Second report—
Stabilization with cement, fly-ash, lime, Calcium-chloride

and Sodium-tetraphosphate,

(August, 1958)
Harumi Takeshita
Junshichiro Tanaka

Synopsis

This report gives the results of the investigations on the stability of subgrade and subbase soils sta-

bilized with cement, lime, fly-ash, Calcium~chloride and sodium-tetraphosphate.

Especially, conclusive consideration is given to the estimation of critical moisture content for

Cement stabilization of Japanese Volcanic ash soils.

B B

EXE, DAEOREROLE O RIS LTI RO £ A R (2

ST EAVE

ML eV, BE 7547 vy s, Sithvyy 28R aT) CUE LIHAOREE G, TAL

BEOZERS ) RRLIDTCH 5,

B
1. # S - (1)
2, REDFE QR (2 )
3. EEROERG i (4 )

1. # .

R ME TS Road-Mixer ORBIC L » THDH
Brmmdt (WA, B, b, BEEHEE) LOoR
ARHERRSICThRA L Sy, BROKE, K
23 B\ B RO E BB ERCT PR S L5 kit
Tu 2,

L L, BEAEOEICH - TEbEE T2
ki ’

41] hﬁﬁkﬁﬁ%ﬂﬂoﬁﬁ,miﬁmmﬁﬁf&
BT ko

(2 &k(a<mﬁ®)mmﬁ§&$®$bﬂﬁ,ﬁ
TIEHEN S 545, bAEOLH (& QEBREEE) RU%
# (L AEFR) £HRThSDEDOLh EFL L Rk
B, Thbofiiero ¥ 2@MAT50RERETS

* T MRS MUSER
R OMEN EBRE FiRA

4. EAEROFE, WH., WENE - (4)

5. SNEBEERLEOBEE e (7)

6. % TS ITI TR PRSI EREES (25)
BrEbLhB L,

@) WA TUT -k A v P REBIC LS
FEEOEREH R, BRI TH
HERT L HAoHEOREE, R0 5y +0R
Bl EOBRNRE T L,

D3 HTCHb,

$iu,%—ﬁwkmﬁbfﬁ§3$%ubtof$
LEHR, HENE, HRRUERAROmBEY
BT oe—HOERTRERCHBR, 2K

() Bt o%wElE, rciKe—a, BEy,
HEKUR S EOK UKL & fbe - DA,

(2 Eé&-évk;i#ﬁﬁ*;kﬁ (om.c) X b K&\ 41
-t o due,

@ 1), RoHEE Ay PR cAE ST
EoRERERRY S IV ?

@) HEFHoEELE,

DIFREAL BV CE Y, brEOSEEEY TS

(1)




18 SR S S
-1 sERssgig, i,
Comstoss [(DFRRECER (2B R ) a # | (V) ness
(A) 2R Smm 2 (1)J1S fHemE Eﬁﬁbtéﬁwwﬁ@%h$® 0y 4n, =2
Todio 2)C.B.R B TR T g2 & B Py 50
)é‘e’{%é“ﬂt_nm.mwd %’ﬁ;@égg%[ﬁ& ) o.m.¢ B o w5 mE Nol LR TD
f/hE < o.m.c 5 & ow 55m o @) o.m. 5 4 " ” Z (¥
B RV T TP -2 w @ o0 | na| | 774
We " @ o.m.cx OB 4% | 45 Yy RTCy
—_ S n 6 — 3
(A) ) 7Av=vH 0% 5 ® . ,,1’F ig;’]{: "7 mLTER
uBOS a1 2 & omom|ss| e
BEERE 5)l§~z\"—- b NS o) = SRR e o)EiE, HE
DT m om H W |No 9 (@L£1°C 18
(2)E SR A AHNE < l)ﬁﬁ%ﬂ(ﬂ—eﬁ@ﬁﬂ % B & n 10 *HEEE 90 %
Air Voids s )
o.m.c CHLTE ﬁ‘ 59T B & 5 - WHEHEAx2s | 20 BLE)
BVHE ALK BBk I e
(%Ea?&f-rﬂ:ﬁt“@ C.B SR X357y
. |- n 18 4w Cw=i
5 10 2
5 IE%HEMEI%E BPMeREHE A # 16 LChofEE
S non2 ” “ n7 s
5 1 w35 n W= o " 18 HEE @l
5 1 n 45 n Hume Hm| »18 1% HiBE
95% U k3%
(B) oS iYRHHIDILLS MeEbzic R Ll LRoS L BHEHE, 2 7] éf*%*&
REACHES 26mm| HL, BEARBRIXESBRBE B kX 2HBREALEDO W
R 25mm (1o.m.c o osfﬁoo
® WeE, E = %|2C.B.R (2)o.m.ck 2 %2 EROLICHERAZTT %iﬁm;a
warpy |7 RV PHEROW 5 BAEI0ERE 4 B3 = A.A.S.H.O DEEEDI2IF gy .
D 50 2 n Ehhicdho
Rros 2A.A.S.H.O 50 n 55 n
= B oRBED 21|
BREES LD

FELT, & AV BT X 3 BFENB T DR,
MI%IU%EE@DE%?ﬁkﬁ%kaE%®f$

%o -

b Ui &ER TEARNER ] @,.6), QL E#T5
LrAbSb, EioF—1 0BT oERENE
HROBAOF — 2 —BEMEHIIL CHLLBERL
ThHBDC, AL NIRRT — 2 —REETE -

T B,

LR BELOEEMAEOE NERT, RKECERTS
X 5 i bomREOBEREL TaEM LI 2b D Th %,

2. bFEOFFEOREEN:

LAERAREASHLSE RS L, BREDORE WL
REVCDERGOBRELOEREKENEL, ¥TO
R 1T BHCHEAR (om.e) EEIEB- T
DR CH Do e TEBRULicHE, b s 8L

(2)

P, WEEOBEOFAL M o.m.c “CHETL 5 %
B2 LA ERWEEL TR,
oL EOELPSERICBRETh 0%, RO BRE
LA LENET A B N B R O 5
ATHFMFOEAEYVHLH LEL BLERS DHE
AT 2R
AbiB o bk [EBX7]), TERa—4l, Ma35]
[y 521 i ¥ OBHCABLN T BhmERE DK
REMEC L5 ETHB, ThbDKUKEL &5
21 L LRI GCRETF AL CRY, Tl
REKERERDTHE L, EER 100% D LEARRE
B (ramax) 3 1.0t/md DITORDMNE, ¥,
EREREDTEL, £0 Sensitivity R-KChBHA
¥, WLl » CHAHE% Remoulding Loss #13F
LA AREL D, TDDHERE L EAD Recovering
BEDRY, B, Bl EebBICeE b TlA L




LG BB HEE T 19

i om0 8 B

i1
f 0 zxdHommAk | (D Rasl | O 2052 | (0 zcmsws
i ORIRTRIER LT o . =
' @ exvb 0.3.5.810.16 W7 4 Yye, 2% #i(1) g5em H=5cm  (IBBESFHER
BU 20% — (JBH 32.0cm/sec () =Tcm 9]y 4 e 2y b OREDEE
BUBRE - GENGBORIEL 15 4r.p.m) [ Hi= 7om
ORI, Li=Haa %
; win T 5 S HANEIE H=10cm (8qu, C. B. R SeokBaA
| @ ey ey L 10508 224, 105, 2057 | H=liem (40T 12 mESE L
D EB 5 RUI0% N, = - N
; B 7347y 10% Fek 20% 305 3 ¢=10cm IR 12 HEE L
: G MARL 7247V v=] 6t H=12.7cm L
G SO 4) = l5em (©3 7 B EHBALRE
5% 109 H=12.5cm (7)AE de% DRIBE OFEL | _
y % (5) $=3.33cm L.L, P.L, S.L, C.M.E
10 2
. H=7.15cm b AR
® 5!??;—;;;& o BLE 798 8)7 = b ¢ v F DFRFHHMB
..... Jo 3 -
D) (A v RS F U9 20 (OB ORI au
exvh | BEBERFEITL (G qu —HDNTF Y F
o OZU?Um (RE D= % %=1 qu RO
107 . . 5B
1517 1 C.B.R

@ «vxvbrgeIryvs O {I3C.B.R = qu x 0BIff

x> h | BEhASY A
R g — =
g% g% TAIYE 54 (1) ¢ locom
" 4 —
mz 5 G5 45h) H=12.7cm
10 s n
15y 2 n -
Bn 5 (2) ¢=15cm
) (eAY P ETFATY )R H=12.5cm .,
vAVE aZLTVY k2
Y 10% 104
R, 107 204

D (e >t 2HEOHM
exvh | B K

10% 10%
10% 202

. . (1) % 0,10,20,30 Xzf 50%
¢ a2 =7, &h6, BH,
£ 10,20,30.50 &t 60%
W 2 EA LR L AR BRI B, LERY REERLBIZL 30, HEERE, 2.~V IFVEFR
ABEMRAE [HEe— 4 ) OBEYEFEHT TV CATICBLOLDTEHDY, T THEDATR
iz, i F— =L D 4 4 YEOBTBROIGS BROFBENCKEZV, COBE, RIS RFTEL
R o Efes WV F—F—ChaREKORmE: BEI2EECBRTS L ChBH, Hik, B
: LHIEABREL Y, DVREAER—ERLoPr hMo—Ho X 5 cAEDILSHEAE RILK TR
H feFicWic 5, Ehf R LB LEEYHEED TS bhThAHH G, EXRTRERS,
‘ X 5 ieiRiBicie B D Ch B, . > T D DOHAEKEOT KUK EPHELD
HROURBCROXEZHEEL TR TS, HASKE BHRCHL G BLesy L ToRBEDEES, #4E
A2 1009% Bl o.m.c AWEa—AD L 5ic 70~90 SHEOGHELERHO»O C.B.R- fioRywiE].
Y5 & S EERBELE R X5 TH B, F4y  L.S.A 1210 OEHHEDIC L AREE&EOBES L, ].
SPRECER: LY, BEHEL LBV CHAOLMTIIE  LS.A, 1211 mHET AR TS RRE A L -
BT AEEN BIEET S LhBETELERGEL YL LOTRER LOBBIELAENRLL, L LEHED
FEOIEECTHS X HCBbhD, ThHIZEhbD PWARIENCHERAARF LV D Z Eins, 1L+
HEBALCE, BHEEOBASARSELIR LD OHAGABRRCHT sHEDER L), BiioRilics.
CHTOHEIOF—2 —MEL R DBIDIL LI BDC  ShULLENAEEOTIZG 7284 C.B.R 20k
55 50 KUKLDMECAILE A NLEDBEEDETRY  MEHCHEBEEMEER LS D, LV IO, Th

(3)

} U )
el o R T PP P



20 + ook BF K B OHE

BOLEDOAREATE oom.c & DEMNTIE - CIRIBIC
Y, TR O TFAEN Ah LTS DTS
TEGE B CRESEHCHTT 5 2 L AATRAIRRICE &
&, BRUmhboLle BREKETHEEHDS LBAK
Over-CompactionDME R 2 D ,Remoqlding x5
HEDETHES L5 200EEICL BN HTH B,
b BET 5 R 5 FERIETRUTRY 9 [ EE
LThb,

Dl Bt X 5 fefdgiin L EBEE D Bc), PMRE
OEFENBEOWFEHRB CHRETS X 3t 2 v b
ST CRBEMICAEL 5 5 NEPHE 2 b oLD/
DiEMHe o.m.c L HEGCEREKREDO O EHKEKE
D4 DEREKBIC 3V 2 EME &K IR+ O EL
FHE S EDE SRS,

I EROHM

KEGOEME, 1 BT 4 AL EP CERC

WL, & A FARERLOBE (C.B.R —fERE
HERU K -H), WA, i, HEDSEcuETE
HRUbrcT RS B,

Linl, EOGREOEGCHELENEROBERR

I TRT LT 2,3 ORBERO/ S~ 7+~ < V2,
FUBIC I BF — £ — <5 Y+ RONE AT & DAER
HEBHLC _

(M) &4 b e X BEEMEORARI O & 2tk
L DR,

(0) Ml BHL RSB ORI,

CAR5S 5

DN
JIS 2%
[htasamil 1z

D2 AEDH Do
4 BRARROKE L, REAT

HEREBOREL—FE L THE—1 TRT, #—121D
bind X S Ekr, (DR EOZIERE L2BRRME
DEFEMHED =S AKHEh B, BELOMER, 28
CR~NFeBEOHHO BT BE LR, PHLE
DX 5 CTEBORTI i » CTREEKE (o.m.c) Tk
AR BAC T CE 2 b Do U TRl AR R
TR 3 BEREHEA TR L 2o, Mo —40 L ik
R B Rodtn O Kt L CHASARSFH L TE 5 Qs
BT o.m.c CHLTER & HL bR BRALICH
LT, BASKRISH 2REEed e HE L,
Fhez O B Lk, F— 1Bk 19 BE
DYBEI R, BR, BE, A/ ECRERREYT
StebDEEH,

(1) Z2REROFHHEPBEAR

F—1IRRLAED CH 55, F#— 1 O(TIDFHHC
FT S koRED RUREAE L, (RIORHHRL
foirEE T, Consistency Limits i#dvér k& (C.M.
E)RU K- {HORBFER-ShY TLS kit
TFFots '

s BB E B L T DREDFRIC LT
TEW RS B, AEECIE, &/ i—0DnEH 201bs,
i 3 I ARSI b 30 @R EOChHS,
REBRICIRA Lo/ [NIIT & BB ERZIEN LD
BEOLDCHLEIETRT IO L UTHE-N1), 22 HIR

: A J; Hoad)
CBRSE- 960
\ \ CBA3, 4525
: JIS 1k 07 -

[&

AT
A-ig-bis

—a—a- [BR 52 558 —a—a- CERE%-55E
. = 38 558 e s ;.!*asm
0 L \e\ T 1t B
\i \"n —a—e- HMLO HME . .
it 2016538 308 2015, 3E A
09 08
[ ¥
3 =
I
08 [X]
" . 07 2 1 . i s
0 ) ) [9] i) 9 a 30 4 50 [ E] B
— W (%) Bt A 0]

R—1 ()i R0 i, BEEBEGR 27 (8% No. 18)

(4)




A B EE AT . 2l

LT, BFRLE 4 BoGED L s —Diieh ¢
ik, J.I.S BsEEDIDEVL ) TH Do

F(DORMCEASAROB - HilEHELIC L
T, {EREkD Alrvoids 2315 %Iz 7s B L 5o HiE
Dlenik, BREKBEOR oMo L THE
OBEBmCHETTE, CORFBOMKEYD (AKREK
B¢ (Airvoids= 5 %DFEDE) ARG CHFTCES
LE2 1D Th D,

Mo, B, FEXR, C.B.R Hgy, wHiE
R LRBRR D3 & A BARGEEBG RO &L THi
HERBIXRY L ¥ - LABTH D, LRESENE
T AER $ F9—C X 3RARMZ TN T ST
5%,

FEREE LR, AS.T.M ##,
(Ff2ix A.AS.H.O #i#: T 136-45) o FREcE LT
FFofedt, HELLENERKLK, Bilo—A, BX

D 560-44

No] &% w5l & Esl] 25 N M) ] BN L
%lmm;mjz(m — ghxﬁ;&ﬁﬁgg}: :_-ll% ’25#@;{# ::242#4’;;{ Wll%ﬁ%ﬁ%’ﬂ“'” o
3 M3 ——7Ew il B A7 ooy 5] FIED B (G502 19|35 M35, --omann
4ﬁ’n6@fﬁ &) ——| 87 BRE —x—e§l2] BEWO-L e BRI TABIRE-L) o
|___¥& S Nk : By l.ﬂ,;lL 4 2 .
N
h;tm’n)
B—2 Q) bR 0 t, BREFEEN e —2) B No.ll)
R2% K £ 0o BB E ko ¥ HE W K
& . . %; i 5 # %EE'.‘.E‘#C l Eiﬁ@ Uu.s Casa-| -GI Uty
3 % # : ;/}IVI‘*E:,:%\ LL | PI| mem B.P.Rdi:\; ’ mg;&‘ﬁé
] it bhtsy ‘ v “ :
Gl wm e ma N 1|2 |7zl 0 o |Mp|NE|l B A3 |s. F| 0 28] 2.4
‘3 0 No 2|0 [ss.05 | 13| 7 {NP|{NP| ® |a-24s. c| o 273240
'3 s . Noalo lrzois | 10 .0 {NP|NP| ®» [A -3s. Ul o0 {260 24
glE w m u  ®]3.042.541.5 83 4INPINP| B [A 3S. F| 0 277122
sl 3 »~ 4 »< = % ®| 0]10.090.0, 0 0 | N.P|N.P| # "|A -3/S.U| 0 [2.70] 1.42
6le m x @ m w olss3 o0 10 07NP|NP| ® [A -3S. Ul 0 2.65 L4
7 4 5 B | 0)70.024.0,. 3.00 3.0 N.P|N.P| ® |A -3s. F| 0 2:63 3.8
8la v s EEHE = | 0[5 3’33.5 9.5 4.0 N.PIN.P| # [a-2-4s. Cc| 0 [2.63 11.6
olgg L B E (B H )| 0[50.017.0] 15.0; 18.00 20.2 9.7 ¥ (A -4C. L| 0.42.75.29.2
1014 o #® #{12. §39. 3‘ 15.4] 20.2| 12.3] 37.0] 14.2|@Ee-2lA -6C. I 30‘2 65 1.35
U W EE R 2| 118 0|20.2 50.0/ 5.0 94.00 27.7@Ew-a4|A-7-6/0. H| 20. 0‘2 38 5.28
2l n Baule—al 0|14, 0|18.0 41.00 27.0 64.0] 3L.0j= — =jA-7-GM. H| 20. 02 [ —
By v x@3E M B O 30I 6.0 29.5 11.5 47.0; 26,0 #t=-~A-7-6C. I{ 1L 02 64) 22.5
|7 I w ) 40' 1.5/ 69.5 5.2] 73.0 51.0|@Fim-2{A-7-6C. H| 20. o'z 63 3.3
BEwEEpE = — +| 1015 o| 9.0 310, 14.0] 43.0f 14.0waFA=AT-HM. I '2 76/ 35.9
16]saE o« 4 e ABMm—aNol] 0| 1.027.50 43.5 28.0 143.5 79.3|#Fi=-2lA-7-6l0. H| 20. 0|2 90 —
17 n #  No2l 020810 49.0 18.0 138.0] 60.0)r ~ 2|A-7-60. H| 20. 0‘2 9| 12,7
1887 - = 2B » ~&| 0{15.081,00 38.00 16.00 97.0| 26.0= — «]A-7-6M. H 20.0'2.70:_27.5
1o BNEFEL e L AE o | o i 6r.0 2.0 46.0 2.0 %I Ma6c. 1 10.0I2.65 12.2
(5)

L




22 : + Kk B %

21 P ORURAHRC, chboRiriTsL 5icls
URBED & 2 v P RFER TR LTS
TR b, SEEEL kLA, AST
M. Dl 12 BB L CH Do

i, HEROCHKRLO 3FEORENL, BRue—A
(4 No. 18), BH 7 (B No.ll), Hepio—2
(8 No. 12 IEH L TOHT 12

(2) =EAlCRVLIEH

a. BEEE

i By . B -

“ 3 Sy
g4
® 1)
& g
=il
=4
Lk

) g e

b Woss mﬂﬂ ]

4 1% () ——
B3 &, B, HAKREOSTRER
F—3 b, B, BBy OHELBIKE

ko # % s
1 | ThEgE 52 ) JIBS 2.71 | 2.72
2 | TR 42921 BD -2.60..| 2.50
3 [rsmosaseng BFAEAZ | 256 | 5.6
4 B4 2 @R | 272 | 130
s |remmeimniE 22| 21 | 08

%ﬁkmutim?afﬁﬁéﬁuﬁﬁﬁﬁo%@&
FIENSERLBIELT, E}E:ﬁ:ﬁ» B iebics
mﬁfwaounboﬁﬁﬁﬁﬁizl—zk,ik%
BEHLE2 KR

b. ﬁE&ELmhtw,ﬂﬂgﬁﬁszvf

chbhOHED 2 LA U RBERUERAROER
BECHEHCERAShTHL 530 Th b, BATHEY
M3 i, BELRkEreE—3 KRt

c. {EHUEZAY MEHE- .
kA Y P RMEELTERRAGRD 00T INElAR
F#— 1 (IR UL Th B, FRLAEAY LS

BEH W, ThbOMREHR—LICTT, hokH
DY AR L BB I\ T EBET 5o

NS OMB O AR MECRD L

1) eAV b MEROSOWE LA L LA
+5 L bk (PL) 2iRd S5, BIE
&Uﬁﬁ%@ﬂmkﬁ?é%ﬁm&??amdﬂmﬁﬂ

X LEBECEH B, AEBCREELLVIST VN
AV ORHIE, ¥ Uﬂ,hleﬂosﬂﬁoxvf
ckA Y PEEAL TS,

wo# H

2) BT ROBRAE T B{EFRLL:
DADERBIE LRSI RSH0C, HLIFREFHLE
DHESICHAIAD, LoBEoRIIIARERS B,
PROBLENV T LA EFHALTAVSE
INTEEE Y RNS Bk, w2 Y PORAICHER
iz i T s hoFBYOEAYHEET HARS B,
F el E DR TER D H %,

3) FHEK: P.I. ORP, HEDHEOHM, BE
DRI 8RS B, BRI TR
3T BEHATRA il & 5 Th B —RICHEDS
LR 23 L 0 RAHH L TEIThH b L SN
TEDY, 34 Eea—sBOoLROBIENLTIFD
BRIV BREKEME L TR LI WiliELE
TG Premixing LC2~3 HRET5 &, g
Sich b LDz 2 ChHB, FKOBMES, MEDICL
o TH Z BEOMEDORNE, ThosypeTriF
ERERLEALTEH LWEAR 2Bl th s
XhT b, Thit Pozzo_lanic reaction LI T
BRIETH S, CORBREA P ELEDBHEDLD
Lﬁfﬂﬁ#ﬁ(k( BT - Y LIRIETSS
DTZEﬁERdéh Lin L & DRSS DEFERO RS
K!ﬂmE%K;ofuﬁﬁk@ﬂm%Am&éot
2P EKENERIRCHERYEMNES L T2~3 B
B LARDHREE>T, Blfifo T CBRAHE
DARTREC I 50 B Th Do R LIC X 5 iR % 47
BeLotT T2 5AnS50C, BEMP LAV ML
BHBOI Lt d b b LDFKC Premixing 1,
T OBEFHE I 2 Y CRET AR ERT A ) H
@ Texas M{*° Loui Siana MHCBAZHECBR TS,

4y 7547v2 Pl OBY, BKIFROH
K SRR S B ok s Y Mo X HEELBIHL
%~ monolithic Composition &‘%ﬁ'ﬁ”@ﬂ)'@ﬁﬁ@%}]ﬂ
FTHAEORBIHRET, L RMIRLAFEKEEMA

UTHET 5 LEEE L RARD A LHEEND

LERTVW B, FEFCOWEHERTES I HELE
EHa b, RKET 547 v 2 DEREIAIE
BRA~8%s 734T v a, 8~20%0DHENRE
AT AU AD Texas MpduTh B,

5) mEgE b Y o ThESBATh- T F
Fizt 2 v b REE ORI B O TRRVA, H
AES R L 0T o 2GRN D, AL T o
ca** LUOMEES b Y o Ao Nat O fERick » T
iﬁﬁﬁmkéofﬁ@b%ﬁ@ﬁ%hﬁﬁrﬁ%bC
OEAOVLRERF 7 ADIERIC oW T & TP %
%o

(3) RmE0IES
2 2w b BEE L UCHE LMo, o
FosbieAX O RO TR, ROBTTHRT, o2

(6)

e e e eam e o = e

b




% i B3 5 HEAYHIZE 23

L, ZOBBEAXPCORTRATHHDTH%S,

M oS

# B B.S (Beach Sand oHf)

¥ ARG

254 S (Slag k%)

# 7F: C.S. (Crushed Stone OB3)

rwt: CGE

F K Coz (Ca Coz DB%)

754 F7yat F (Fly Ash OBf)

#{bA s Cly ( CaClymiif)

EE S Y A Na (NagPOyp o)

ECHEROECER L CBFOMOBF, TXTEHE

ot sE&EAYHbT, il 15CE
+20G rixki 15% DA vk 20% OWHEREE
Lk tzmids,

b BARREREZOER
PR OB BRI O X ) C RELE S
o T om. c fEETHTCE S PAOERBEL, HAS
KEOE R ORt ¥ Ao KILRET L 5T 0.
m, cffiFCHLCE RV IBAOERERLIEL L
T Tl be o "ChES BA LA 2 BOBEKIIL

T %,

......

9
19— \
RN re
Y = 0% (10%)
B~ N ——— 5%
-t |0
—o—c= 154
Pl o
16—
L
-8
2l
13
L2f—
£ =

19 [] lm AN EEEE E EE LR EEEE]
——e W (%)

H—4 (2) & 2> bR OME DR T TRE

(1) o.m.c.HiETHETTES5E

a. FRElsHIE .
F— 1 ol DIORMIC R LicEEOFEDARL AL

23
- 1S 5% CAR.IP2E LORSASE

+5Ch

5 :
 CE 2 \ \g’ ;gg RSV A e,
—e— |5 CE \ W, SHLE
=ereees 10 CE 0200 u 38 Ng-hhE
R A
s—o— s #]0F 3
—ee o U u N\
—— s+ «
e v 42000, N
—— 20,

19 v
e 2N
1 /érfﬁ\
i pd \s\\\
AN
] 15
09
14
‘*}:E HZ.G TN wE Ba & u 6
5 . —w
1ol B—5 FHED = F v ¥— b T OMRERE G5 TE
' NI W (84 No.7)
A N
B ANRNA €, 2R A 2 FREHTRN LR A Y OB
N EIO 3FCHIN B, |
N 1) 4 v b R EEDR R Rz T
L o =0 TR R ERe R TRESRHEE— (10,@k5 T,

B—4 (1) + > rFftRofE ot RETRE

— W %)

e UBELO KESE, s v ROk X
S TH— 4D X 5 R CHED A VF—~ I H L T

(7))




24 + & B KRR E

Tamex AL o.m.c ZBP LA, v FHOEL
b 2,3 RE—4 2D L 32 rgmex NIFPL 0o.m
¢ RREL ML TH D, BB, TEBENHCL L%
MBDWPA L BRRBIEERL T %, ALZOFHRD
2 v+ ORI LR & giEDllR BT B R
Do THUREA Y FOME (G=3.15)EDHkiE (—
BIE G=2.6~2.8) L hAKZ LW BENRTELI=DTHS

S S PN IV RPN EOVINN B
27 4 6 8 0.1 K 5 & 0 @ 2415

; — %)
R—8 #E MW E ik [B—DF ] Ramo

il R

50 'if;ﬁ@ﬁbl:?-ﬂ/*”_a)i%jjﬂk k%"‘: 7 gaex P
KB, —FlEE—6 KR,

—RRCBE AR A PR ORINC X - TRER
B LR 5, chizes v b O HED 90% 2% 88u
RBERTH DL AEBERRICL PRI E-TL 5D
ThH 5, Y FFRTOEGEROEZ LT A2 MR
HEDOBMC L > C Tamex B EoT2h T oieh 353
Aihy, om.c BTOMEDTHEEDY $HHH, K

RGO L TR (D F -5 DN -

o ENH—REOS gap grading OF L8, #
FIRAYOFHEDIRE—6 O X 5Kkv b5 o.m.c A
BRI, &4 Y FORMCE -~ TiEED s Sk
T LaDR—BRThHDB, - . -
 REDEBRDOMBED o.m.c ¥ Ton LEHIE-2 &
fHE—1 (11—16) 2R3,

AECHT B, HRREOHEOEE,»D, FHL
& AV BRI RO YR B i R e s &
s, e My belfbanveson), MTery
PERRS, T AV P75 - Foval RUTHES
v eEEEF Y U AN EOFEMBARRH TS S,

& ' -
" ’@ !
2.0\ & 22
\ "\</ o
\‘ $"('/ :
\ A57
19— N - 20
s éé t/HmadhS B AR '
L\ 7 5
28 y 138
£ WV, =
g I " /4N <
gl y ie
S AN )
71 \}
. /’I k .\\\ . "
"|.5/ \“ iz
NOUNCEHE £t
[~ )
0 i) &0 i)
HE B —

BT BRBAFE Tamx O.m.c ORE
2 B, B, BER OB S
D RHLT, RE LT SR RN L CREE
BEET o BA L SHEDIUT Tame PIEIT B0
MR TEDMN, AP EFRALYHELCGHED
FRBLTERLE (0.M.C 2 Yame:)D 1 % H—7 1
o £V MY Tams ORI EDRHRRS B2,
NERRC I ZHE (TihbbBaBENIC L S 76 max ©
599m) Plki;ﬁﬁﬁk;#s Tiflsv, BERL T O RIFTRL
BB CREELK Ve b, SKBOBLIESET o
m. c ¥PLERD EEBERAHEL S TR
HEIEH LT, KORROEREZThbnb LI

23

IR
QRCE

BAAR30E —
——a— QA IRI00S } AR

e A IADE | oy
btk T I L

‘ﬂ%
e
V\"‘“
aﬁ-‘fﬂ; "I {4
E% c
o

<
2

BN

18 \
\ N

[ [ i U
— W%

EJ—8 A.S.T.M ##4 D558—44 iz a2 1
BBECHF L WY 4 ey FEREREEL 2=
A ORIE Db OHER

BEWARECTHRILYTL e 1% o L seEn

(8)

SO S

g g,

R L U ——



LEW B T B SRR TS 25

DEWCE 2z » CURIERICRE e 2 2 Ch B, ATHD
B X A EHHRRERD B—7 L& Cffes 2, -
3) AST.MDY AN Ry} & OEREEDE

IS X B L AR LB R LA & 0Lt

AS.T.S #l# : D. 558—44 (% #0x A.A.S.H.O #
#% T 134—45) WHFETDY 400 - 4 ¥ K OEHHE

EEE T, HEDICHR > CH—0RcYk Y

Tz CiksEERD, HhiFio Gk i g CEUZEE:D
Bk (118 AL 1210 THET 25 L oGS Lok
HREU) ChBM, AFRC MErer b BZHE]
BAYOEE & LT 5 B E LFEDRACL TR
| LR ALY, ChTeolEomEnsg
DFROTRLTE L dONnE—8 RUHE—3 <
%o

HIC X > CEDEEMN BN, —itic AST.M
DEH L BT AR DHRAG A LI & TH D, Tames
BREUBE S THB, THERBEBLE, &2V b
BUOKOZSEDOLZLEN, ASTM Xk aiEsds
HOBEDHNE D —RRICIe > Tl BRBICE 5 k52
bbb, L LERICHTT 584425, 1EE
EH LWER AL AFARSORBCH- L Bbh s
Tk, B LLTRESH Gam—>D) ECBZ LR
OEAR LK L DEFHEHNAD bRDEL ErEL Tk
HEETIR, ThEFGTSH S, o

b. REEFMRIZDOWT ’

A CRBEOBELIC 2 v PAMEY B MR &

L, D CE LB omE e (—iEsa,
2-H)— ¥ E B B B % &2

A\ L1 |

BT g g smmamn |10 [

\ i 2 2251 10% 5 3
v A loms 2 TS
P N N VR \ Y & N, o 3515
’ e BARG - sy |
%R g ul s
o L E
2 BN e remienw AT 3283
\ & Py
\ AL 30| &
\ & X
) } 5 2
. NG 282
I S A %

18 YIS A 1438
! \ . %
= o . 7=
E,g /;A*' a-ﬁ.\\ ) 018

- P RO

A DAL | ]
Ll N 164
5] RN
\ \ :\\‘ 4
™ N
" ¥ Ak 1|3
\ \ | s
15— sfe
\ “\ ‘5 .
i
7 g :
. h
. )
BT om0 6B o.an s
—_— N (%)

H—8 AR & 7 TEl (BFE No.7)

C.B.R RU K-l .02 LCahv< B,
1) BEPEKE LBEROERKROME -
Hpt Kt Rr H—9 TRt BvcERvHE
—2 R T, R 2 TT.LS BB mHED N B

RUBH TR BUPIl = — & (REMEES No,12) ocm /NERIE < 20pbs 38, 30 [

PR . om.c—5% 0 m. ¢, o.m.c+ 5%
B A BERR O Ts [0 | 2 60 | 0|3 | 7 | 28] 60 o033 7 | 287 60
o} 2.192.30] 2.46] 3.00 3.20/0.410.46 0.49 1,00, 2.00.0.350.40 0.42 0.55 1.39
15CE 3.616.45 6.72 7.00 "8.00/1.103.27 4.20 5.30 8.40l0.470,89 100 1.7 3,50
10 CE . JL.515.000 6.001 7.88 8,60[2.456.36 8.23 9.43 11.3'0.‘60;3.28 3.89 '5.69.8,98
ISCE - 12.547.34 9.23 12.0 12.8/5.3012.6 16.3 20.7, 21.0)1.247.08 1L2 13.2 14.0
5CE+2Cl, . 14.415.220 6.80] 8.02 8.50|1.843.18 3.700 5.20 6.4()‘0.520.63 0.93 1.60; 2.73
-4 +5CL . |2.905.000 6.000 7.00 7.50/2.13/3.51 4.00. 6,50 8.000.54“0.73'0.93 2.42) '3.85
10CE+2Cl, " [3.148.74 9.80] 10.6 11.203.427.87 9.61| 110! 11.8}0.522.02 2.90; 4.55 -4.93
y +5ChL . |1.946.00 7.60 9.50 0.80)3.255.50 7.00 12.0 12.50.622.43 - 53.82 6.44 .00
15CE+ 2Cl,  [4.108.00( 11.2]' 13.6 15.02.21‘15.4 19.4 23.9 25.011.2214,6 15.3 15.9 17.6
1 +5Cl 3.038.15; 12.0/ 14.0 15.8/5.1920.4| 23.8 26.1] -27.001.7814.7 18.2] '20.1] 21.5
5CE+ 1Na 3.816.031 7.10] 8.80 9.4002,07/5.07| 6.10 7.54 8.350.521.23 1.24 2.0, 2.53
10CE+1Na - (2.484.90 '6.40| 8.30 900z 807 &3l s 38 9.40 11.8501,583.45 4.20 6.00, 7.20
ISCE+ 1Na  -13.2300.67) 11.5 12.5 13.0l2.5013.0| 16.8 20.4 22.0,0.828.00 12.0/- 14.0 -15.0
10F +5C0O  12.73 —| 2.75 2.84 4.550.440.46 0.73 - 0.73 0.96‘0.55} —| 0.6 0.67] 0.73
S +1000; 1317 —| 303 496 5.85:0.73 —~| 175 151 2.51/0.000.70 0.55 0.80; .0.80
20F + 5 CO; L.77 —| 4.65 G.06 7,40/0.80, —| 0.98 1,57, 1.800.731 —| 1.28 1.30 1.50
# +10C0;  [4.00 —| 7.45 8.20 8.960.68 —| 1.24 1 80 2‘.3410.90 —| 1.28 .1.30 1.32
0.2Na 3.053.08 ' 3,21) 3.68 4.5101.0301.12| 1.24] 1.84 2.00‘0.2110.30 0.30 0.50 0.60
0.5Na 1.96) —| 2.59 2,90 3‘as'io.90 —| 0.95 1,42f 2,50/0.320.41] 0.52f 0.23] 0.50
1,0Na 1.59‘3.07 3.83 4.90 8.41],0.781.48 1.430 2.831 3.7l @sconumesrBois mcy

o ikl @ o—mEgERE Y R+ (kg/em?)
CE=<xxv t,

Ch=tfifthnyva F=7549vw= Cop=HK Na=d4BErb I

(9)

T e RNy

i
5
1

i




26 £ & B X K@ &
FK—42) C.B.R# B ] -3
SO HISEE skl (RERENo 12)
23— FEARBE D X SRR TR R 7 HxkE C,B,R
® B e K B om,c—59% 0. m, ¢ om.c+5%
[ Bl car AW | o pr | RKEEKL | o pR | kA
B o T (%) (%) (%)
o] 5.30 0.39 4,43 0.034 1.43 0.056
5CE 32.1 0.05 25.1 0,021 8.23 0.003
10CE 65,6 0.12 60.4 0.021L 97.3 0,002
15CE 133 0.04 141 0.006 147.8 0,008
5CE+ 2Cly 32.0 0.030
i +5Cl, 36.0 0.055
10CE+ 2Cl, 74.2 0.020
n +5Clp 68.8 0.067
15CE-+ 2Cly 295 0.022
# +5Cl, 265 0.076
10F 4 5Co; 30.6 0.002
1t +10Co3 110 0. 006
20F +5Co; 4.54 0.019
1 +10Co; 8.32 0.010
0.2Na 3.19 0. 059
0.5Na 2,93 0.010
1.0Na 3: 95 0.176
5CE+1Na 27.8 0,025
10CE+ » 62.5 0,011
15CE+ # 58.5 0.017

#offiit C.B.R—Value »BUkBEN (%) & +2bT,
CE=% 2y t, Ch= By vy, F=7247vv=, Cuo=FHRK, Na= peeds Dl R

w~qu DEYEHTL ~mz 1 BB st 8L
1D TCH B, —RICFERD AR ROIEKIB— R
BB (qu & gi) X om.c k[o.m.e—5%] offlog
AKBRO L ZiFRicic), BRI EHDEDEKES
F BRI THGAE e, HB4E oom.c

| HPETER 2T B,

KRR LR OHBMEIC 2 2 v F B2 EmU i
BAEPCOWT, ZRAYD o.m.c fhEOHE (gu,
C.B.R) %8 LARREYE—A(12) ROBR—1 1c—
ELTR,

F—4(NQRUHE— 4 OEA UL E T 50
oD L3R LOPEEY L ki OTh B, 8
BRAGELCL B D THBM, HE—40BHs (Bl
No.11) =3 5 REMFLEH J CFBERE L D
A2 P RMHOGRAR DB TRV D &, AR
BME  TEKEORCIC HBESiRL & & A Ch
b0 TEAVPEHINC Y 4] LOREREDELY
DR RE FRBBRENZ TS 5,

2) " St B LEAEE X DRSS

RO 1 HIE—4 LA CCH B, ThiOL TR

B2 RN ThHBOCERT B, B,

(i) BHEtzicon T .
ar= (0.5~0.7) g
(i) gLt
o5 (0.7~0.9) g5 .
(iti) ERIEEEEOKRCIT, 26 L1200
HO E CORMBEORIEAL Ty,
3) kv bR OMEIC Rz EE
F—d LWE— L OREND, HBICEF Lt
PRI ShOBREORRICEBD L SFE Ly

CRERLTG B, & RBEEIRN L CRIERICE SN

TR %5, TRBmERS 2 CERBE ST B A
53, LhL@EgErry WAfﬂiﬁbfui%Aki Eivid
ROVIECHERBR AL 3 EDEI VRSB
7eBh%, KR LIRIBCRERT 5 L LA L0
ig=>TC %o THGPEKEF b Y ¥ ADRMIC L »C
A Catr LA Na* L334 A U5t i 5 7
DYRFEEOFEDERIIATBM, 14 vihoms
IRTFOREC DA Nat LA LET 50
DRARET B LEMERET T 570 C55 5, = DL
b o HTREAN B EEMGE L RO BARBLHKBRE L i,
SHLRBEER K-> T B,

(10)

e eemmmrerareeee




FHEB R ERAR 27

/7

0
5 j;//
5 /
V4
210 /

5 [
— BA/ME %)

E—10 @WED= k¥ — L REE L OBF
B [&—p) FEl (3UFNo. 7)
J. LS 1EHaE o o Bl

ERT7547 22 «AK] LOfBOFHARE,
BEYRACTIHEORGEN LT L » T B X
5B, KE2 1kl 1ofHcSBL 5T
HBo

Tz Ty ek ryoa] R LLESS
LAY T ALY A0 k2 v RO TEEARED
HINCEDTEYCL 54, bty v AORNEY
KT A LGB CEFERLTC5%) 7HKECBR-
EOWKBRUEAHART Do BILH LT AHRGBER
BTHBLDIELBDOTHD I NREERLETChS. T

/
_ /
50 /
/
. ArFem
= /
S0
d /
! /
=
,E‘:%so /ﬁ
i /
LG8 /]
N 71
. / wan
) ravd
///ﬁ' ]
/_P,J-—-k". ,,_o-’
4
XU 8

VAN AV ORBECR G TREORE

B B SEH, & (#Ne.3)
J.1.S {mifshE b O R

‘E—-11

D Z 2 TERIHE LTI S BIZIARHC i » T B,

P4 WP 4 OFES D, WiELCHL Tk 2
b, vAVEEEANY T L, AL LB b
VU afs QEREORINC & { RIS B,

4) WD A — LR

BEHOZANF~2HTE TEL =22 PRI B
AYID vanx BHRT B, foTHBEOBLKIL, B
FERMNT 5, Z0—AExE—-1010RT, ho3i0nE
2O 2, 3 MR- @R,

BAREKEOE KUK LR, MR LHRAR
OEENEECKBbOMSY, ERLERERLI LK
Y 3 B —FEDFED x F I~ P L HED 5 L BEE

X0~ L Ne1g
s H% No.1g
s Fp Holg
s AR fo. 9
v = TR No 7
LR 3O g 8
- 8
-
1 o wth
el | 2
+ 5
HER a. 4
Eegy 3/
] Izo /
‘U/
-

) i B)
= LISAIZID L BOMGt A3 9a (%

[%B Eiﬁil'ﬂ?ﬁ*g) e
E—12

RETT 5, chbicou CAEQ taRT 5,
KBFOIE, €AV P REEFCFNT 2w
H, B, BhETHI>ERERRLITLES OIEZIER
BAT%3, co—frR—1LcRd, HR—30)23%
D1HTH B, TOHE, BEEORMP brekdiike
Lk, HECRBRAOFMC X » THIREL L4
RABBANRZ LW I JTH B, ThikfE L3
HeDE LEBHLTNT S LHEONEHICLDND
G, bAEDL S KHEOEV & LA CRER AR L
B, & HTB~AHEDOMMLIE L4545 L AR
T, WEOBELOBEXRIESHEO L A v Tl
ROBHELZUETSZI D, S5RERERELCR
LrEEBEBERE L THOPEOL A v P2 FRALE
FHrk b EEETHD I,
FA—HE0+cH L THERAD 2 IV F—2 B, &5
BT B EESE 0. M. ¢ T Vanux) DKIFHSL
Y W L b 05 B{—12ChH 5,
5) BRI LIREE

Bl UHEE (w &1a) REBV AN &0 rOVE
DFe T B E U4 H ok LRI EMEE RS

(1)




28 + AR W %

W0, wie (11.‘1) e
L N ) [ R p——y
» ﬁ:-; FEU(ZIR) ———e

"80k ¢ N7 o HARSH e L
€ Nn.vsizam ELB”H.___: .
TN —

AR - o L (L)

3 7
$s7 $u?
H=10 H=I4
B E LERO ()~ roHortm

(1) HtkoREIARERRE (v) CRITTEE

{87

F—13
40
35{. —t——g~ 3% CE
—e—s— 55"
—r——t 104 (.
3 ——am |55 (E

i
i \\\\' -
,; \\\
P~

Lo

2 4 6 0 0 - K B B N 7 N
—= AR (hesy

B—14 7SR L. Y 4 e 2 v r OB ELEREE &
DR
HE L 0AE—13TH B, {#aw:% 1 HKBER
BaEE
i, EESFE UKL (=7 cm)}?}‘é Ak

ﬁﬁNo.lo ok (ER) —o
No.I0. o dd=lI5 % ~~--= .
*

L v Neo L TRUNERD

1sob 3L » Noo 7 v O[-80Y —-—e

» No. 9, 8314 —_—

s No.3 M% X

=3+ Ne M*D-L R
8 e
whew)

¢

— R RBERSM mt*[

$=7 igblo :
w1 w0 C RS

HEOW (42 5”@&)

e
e

G

@ ﬁaﬁoﬁgmmﬁmﬁﬁﬁ(w)mﬁﬁ?%ﬁ

AR E qu ZADE,

it faogkiEsE CisbhiE, Y4 —lz)‘/}

D g B B OTBRT HAVNE i B E

MRS %,

PEERARR AR BRI F A O T ICERO 25 B,
6) KR LBBEEDORD

BHEKBECRBLAEZ VAN w2 v 1 ERE%2T7H
EREE CRd RoficRTX 5 ickREmMy
Bk CHMERRE LIS LRy BH— iR T,
Of] LRIRE—5 R, folERERBL S Kb
LIRD L Thl 20~25 BBt M—14C2A4
MkELr, 6AREBIAKBLLAOLOESHSY
BHLT 35,

CNBOREID Y 40 - w4 OMERKRC L
> CHMETL, KBRHAEG CEREERPE L
e RIS B, KEREN 4B COBEORIE
BFELLA, 4 ~5 B EokB sk K& { &

F 7 24k5 KR ﬁﬁks%ﬁ#&ﬁﬁtfu%b%
f‘o‘itcl.\,,

D ED#ERHNL V4 1 A 2 ORFHIEEERY G
VAN Ay OBMEREEE LC6HMEELEHK
BROEEFAL T B

7) wAVIOEERCLD/ AN wS VOB
Ji Y2074
1 % E—-15RT,

(12)




B o o o W &

— B

&

R

%5

SEE BT B RERATIR 29

- el - -
=y
=3 B | s 8§ 9 =&
< B2 o o ® ]
Z|o |t
LE|ES
T g I+
& 20 (=T PR
?T o o~ )
%
o
[3] = o
~ = oy
E ~ @ —
Bo g 22
x| &8 < L
o | &®
N Es [=] § [z}
R = - :
{= . N (=3
- " - N
16
o - ®
— - ] =
© s - @ —~
o
z EO 8 o ®
@ He - -
2 |8 X
E 18/ HEx ®
($) (= N o
Ko o . .
2 ] 4%
B #d ®
) 0w \&
ES - @ -
= . [EHO £ IS
= . )
& %"H - - (a5}
< —
@ - EN' ®
1 a0 2 ]
go Y S5
S
L ®
~ - N D
5 R <N
- - - —
&
X HO @ oy © . ©
L S % S 8
© ém S o - A 0®
° | Ea |- ®
g2 | & B S =
& "
S8 A 7
) ®
B o & 8 &
| R4 44 4
<
-] O [ 8§ © ® ©
] : . A
B4 Eolw o 8 3 3
oY
Iﬂ"- EN
}rv 0, [=3 ] < o 00
7O | o i . s
Sl v =~ 9 8 8
Wl
oM
15 Fer] 7
AT o~ #:,
e S & /
Q %/vﬁl
i/ &%
/ ) o mw oo S W

Ferk DAL 2 BB o EER Y- (kg/cm?)

2Kk 4 RGBT o EffER v (kg/om?2)

(1)

)

(

EfErvohd LLS R b OIS,

500

ot
A0t
wm| KT
—BRUYH 7
WA i,
wp == AEgsESH y Ay
# ——-ER3Y iyl
v
o —n— £ 7H(RL) g/
150 774
38 !
§ 7
o ’
S20)
P
150
100
50t
% (73 L (3 [0 5 5%
— AU &)

B—15 %@ty brydrexy i C.BR

CRBLOBEMND, BEHAF SV A L PR
LYt kA EAE A PREH LTI BOR S
F oAV PED SRECGEREYTL 5, RHE
BT EDEI IS IeB L 5 ThD,

8) SRR L EHEAR & OB,

VAN E Y OREE, A POKAERCL -
THEZBDCH P, FEEREROERE & T
Wi EY 5550 LBbN%, thERELERE
ME—5 Th b, F—1 OCIDRBICE~TE BD
HECHE T, HHEOEKRSEELARLE 5195
T v s ACY =L ThBOCEEOHELA
MCEHLBLOND, > CTHEOMEDEL L, F
AEFEROBEOEC L HEECL b0 L Bbh
%o

#—5 ORE» b EHEOERSEN (21°1°C) #%
DB ADEFFAER, BWEE (3°~10°C) 04 1.3
~L.5 f5Ch B,

YA A OB L REREROAEICL B8
SUC DU TRICGERY B LU e

9) HIEMORAKELEREATERCZT

(13)

T



30 + & W %

(i) AFHORNEOLE .
WEDHRERY C.B.R R THAEH (BH, 25
7, BT Y) OFE, ML L 5 s LR
ADRLH 609% BE % cCBFHommE kel L
CCBR & rgmex AKEND, ome IS aT
Test pit
100 —p= 100 ~— 130 ~—1ig

mEEL@

| s e i
@ o)
nazSga mazgge lﬂaz0 nﬁe nhéagisuge

Agﬂm FIR ACRY ZCEL

FHE 0
i
wiagsy S%]  5A[baAEE
E®—16
&6
=4 it
A B C D
H H
. KA E4A0mm B F o
4 " APHLEET 2:1 0ElE
A cind,

RE DB BT | THAAL 4.5%
# fﬁaﬁ (t/m?) FHEILERE L. 781/m3
30 1 [ H

T
# Ol%mankM-bs 7.6, 7.00 63 7.0
’* 0. 25cm Pt Fkap-1-8 6.00 4.7 5.2] 5.0
2 [ B #®AE )

0.125cm3 Fkyp-2-s | 10.4| 13.8 14.5 15,0

0. 25cm i Fksp-2-5 8.4 8.2 117 10.8

max Size(mm) 25.0 50.0; 80.0] 80.0
B | 24> v (%) 55 |5 |0

BB O Akt Sé) EHakEk 7.0%

3@%& t/m3 TFHREREE 2. 30 t/m3
30 1 A1 H
= 0. 125cmit,Tk30 27,6 18.0; 17.4 7.0
0. 25cmﬁ‘,Tk30~1—B 20.6] 15.4] 14.8 6.0
2 B ERA
0.125cms Thkso-2-B| 39.4] 43.2] 33.6] 22.4
0.26cmPbTkao-2-B | 26.2] 30.0] 25.0, 14.3
1 [ B #%#&KB/KS
0.125em Y F 3.63 2,67 2.56 1.00
K_B 0.25cm ¢ 3.43] 3.26] 2-84 1,20
KS [ 2 m B#&#KB/KS
0.125cm R 3.79 3.13] 2,56/ 1.49
0, 25cmp F 3.12) 3.68 2,84 1.32
@) ®TK30-1-S L2 1 EHEREODLOAREHD KN
ohikg/em3) %
K30—1—B L} 1 EAREOBEOHZD K30 ot
Kg/emDAEHET SUTFRCSH 2

W,
BHEEEIEIC OV T, b L OficiiEnd hEF
He@EmL T FaEBEL2 R 5 5841z, CBRo
BE& LERICH—D4 A v P RIEH LT BEHoRI
LAl LTS 5L 5 G B, Nonplastic i,

Bo# &

FRLODHMWIE P
2 3 4 5 §

ol

[

2]

¢ LEROIN (Yom)
@ S0, Max Sizpzsm
®.: ., - w

©«; « g
@0, » ®

B—11 ARBERROFMAS TR

2 v MENERBEE O S HEIIE, BEROE
WEARE GV, kA v P ERS G (5%ELE) BE
F OB Hop U TBRE b AT %,
(i) REHORARE

HABRHORAEILE L R oRERCkIZTE
BEEET 2700, M-16DE5KFAL - By b%
B CERRERE R T, A Y P OB LCBR
DX GE) 2HESBR e LRE L, B—160
@, ®, 0, O EFHBOBHIE 16 OTICHE LTS
B REYFE—C ROH-ITCRT, RBEOFEY
—SET BB R—6 KFT L 5 oM CRIRERRL
T %o

#— 6 LE—1TOBEMD, AEABSIREIU ko k. 3
R AHEVINE L R BT EYR LT %,
RSRTT3HACE, ERORENS I RSV 24
HBhis o Lo v b, BMORANER S0mm BT,
CEhE 25mm DITAEE Lu, Bl LTEHOR
REBRGMETHEIDYRITCHEMN, TAYHDOE
FOEMEREAY 0mm EEI L T3,
HEORBICEE (o kg/em?) &P FOWERE (p
kgfem?) rHfE—6 R,

e, THARRRBREELCOWLT

W, FRROBEARGITAIENE, B O
LR MBEUIHEORR, BEMEPYHELAE L
FHEIVLFRBETH B EHELT, COERCIIRTEY
DB~ (B8 No 12)EK s (% No. 1) R
CHER T~ A (K No.18) 0 3@EBA K, —#i
TRV 1BRTH B,

1) e 12 EEE LR,

RFOIRRAEL T it MAL A v P B2

(14)




EE Iz 08T B EBAISE 3L
BT % BB B % E LM B & %
HE (HEEDRENT -2 EEES No, 12) .
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1 0 100 ] 100
o) 2 0 100 N.T 0 100 N.T 0 100 N.T
3 0 100
1 3 56. 5 10 10 5 53.7)
5CE 2 3 70.7 N.T I .10 20 N.T 5 4.3 N.T
3 3 43.9,
1 (12) 36.4 (12) 4 |(D)26.6] (12) 0 |(D)K4.5
10CE 2 (12) 43.1 N.T (12) 4 [(W)6.74] {12) 0. 40
3 3 (W)3.94
1 (12) 1.7028.9(D)|| (12) 0 [(D)36.6] (12 0 |(D)35.5
15CE 2 (12) 0 |16.8(W)| (12) 0 (W)18.8] (12) 0.3
3 (12) 0 {17.2(W) (W)18.3
1 (i2) 55.4 (12) | 38 10 56.8
5CE+2Cl, 2 (12) 6L.8 N.T (12) 3 N.T 8 44.2) N.T
3 (12) 55.2
1 (12) 67.5 (12) | 26 (12) 48.8
n  +5ChL 2 12) 7.3 N.T (12) | 20 N. T (12) 30.5 N.T
3 12) 69.7,
1 (12) 9, 20 (12) 2 |[(D)20.9)  (12) 1.20(D)9. 67
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. : (i2) 0.8027.2(D)i" (12) 0 KD)9.6| (12) 0 iD)32.4
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1 3 (12) 0 2. 71(W) 12) 0 |[(W/f3.65 (12) s.aol W)3.15
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n - +5ChL 2 (12) 12.80 N.T (12) LO0OfW)I5. 1| (12) 0.50(W)10.8
3 (12) 23.9 (12) 0.30(WI1L. 0| (12} 0 [|(W)10.0
1| 1 100 ) 0 100 0 100
10F +5Cl3 2 | 12 100 N.T 0 100 N.T 0 100 N.T
3| i1 (] 100 0 100
1 (12) 5.40 5 30. 3 4 25.8
¥10F +10C0O; """ 2 (12) 8.100 N.T 5 41.6] N.T 4 24,20 N.T
3 (12) 18.8 5 28.0) 4 37.1
1 1 100 1 100 1 100
20F +5COs 2 1 100 N.T 1 100 N.T 1 100 N.T
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n  +10C0; 2 (12) 43.3 N.T 0 100 N.T 0 100 N. T
3 (12) 25.9, ] 100 0 100
1 (12) 63.9, (12) 28.0 D)29.8i (12) 0 (D)5.22
5CE+ 1 Na 2 (12) 63.9 N.T (12) 15.4(W)1L. 61  (12) 0.50,( W)3. 13
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’ 1 (12) 31,5 (12) (D)ILG| (12) 0 {(D)8.4
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3 0 100 .0 100 0 100
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3 0 100 ] 100 | 0 100
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1 0 100 1 100
1.0Na 2 0 100 N.T 1 100 N.T|N.T | N.T [ N.T
3 0 100 1 100
1 0 100 1 100 ! 100
10F+ 5CO;y 2 0 100 N.T 1 100 N.T| 1 100 N.T
: 3 0 100 1 100 1 100
1 1 100 1 100 1 100
11 +10C0; 2 1 100 N.T 1 100 N.T 1 100 N.T
3 1 100 1 100 2 100
1 0 100 1 100 1 100
98| 20F +5C0; 2 0 100 N.T 1 100 N.T 1 100 N.T
3 0 100 1 100 1 100
1 (12) 87.4 (12; 79.6 (12) 68. 7|
n +10C0; 2 (12) 75. 51 N.T (12 4L N.T 8 100 N.T
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1 1 100 1 100 1 100
0.2Na 2 1 100 N.T 1 100 N.T 1 100 N.T
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. 3 1 100 1 100
1 0 100 1 100
1.0Na 2 0 100 N.T 0 100 N.T| N.T| N.T| N.T
3 0 100 . L1 100 :
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5CE+ 2Cl, 4 100 (4) 43.4 ‘ (4) | 100
. 1 11.3 1.04 1 8.40,  5.04 1 . 0. 1.72
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1 830 078 1. | 7400 078 1 . 6.80, 0.73
10CE+ 2Cl, 4 100 ‘ (4| 24.9 ' | (4) 40.4
1 20 3.03 1 6.30, 4.28 1 4.40, 3,18
-n +5ChL 4 100 : I : ‘ 4) 43.7 ! (4) 15.9
1 6. 10‘ L8 1 2.66] 1 +6.30, 3.13
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# +10Ca; 4 | 100 | N.T
1 24.5
20F+ 5 Cos 4 | 100 | N.T
1 6. 80
# +10Cos 4 | 100 3.41
28 1 4.50
0.2Na 4 100 N.T 1 100 N.T
1 10.0
0.5Na 4 | | NT 1 | 100
1 9. 80
1.0Na 4 | 100 | N.T 1| 100
1 26.3
10F+ 5 Cog 4 | 100 4 | 100 | N.T
1 1.8 N.T 1 13, 5
# +10Cos 3 | 100 | NT 3 {10 | N.T
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1| ‘121
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o 1 15.6 :
1.0Na 3 | 100 | N.T
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Studies on Hydraulics of the Channel Transitions
—Model Experiments for the Transitions in
the Cut-off of Kano River—— a .
Hideo Kikkawa
Kazuo Ashida
Shozi Kawabata

(December, 1957)

Synopsis : Authors made a pertinent design of transitions for the tunnels constructed in the
cut-off of Kano river by the model studies, and made clear the method to calculate the water
level through the transitions. By these experiments anthors could point out some interesting
phenomena such as an asymetry of flow, an oscillation of water level and a secondary flow, and
also found out the method to culculate the head loss due to the vortex in the expanding tramsi-
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98.82 Ifs (P ®ka24) Z;=2.5 cm Z;=3.02 cm

MmBHES B &F—5—(1) (8L cm)
(1)1 (2YT (3] C4)[(8)](6)[(7)](8)](9) QD) h/(ltl) (12) [(13) ] (19) | (15)
1 =
.. _ |[g=hy
No.| h | ke [p2/2w?/2¢) Fo | b b2 7 by | b 2%2: wf2gl & & o
1] 12.94) 14.70] 8.40] 1.07] 0. 385 29.65] 73,47 0.404] 5.05
2| 1350/ 15.58 7.74| 0.93) 0.346] 20.60] 7380} 0.401) 4.21
3) 14,19 16.66]. 7.06) 0.8 0.310] 29.47| 75.00] 0393 3.26
4| i5.41) 17,47 6.37 0.73| 0.286| 20. 55 75.60( 0.387| 2.82
5| 16,04 17.98] . 5.71| 0.68] 0.273 20.10| 76.00| 0,385 2.56| 0,792 0,008  2.59
6| 16,94 18,53 5.22| 0.63 0.259 28.85 76.50) 0.377] 2.48| 0.741| 0.093  2.73
7 1738 19,14] 5,01 0.58) 0.245 28.65 76.90) 0.373 2.15| 0.680 0,076 2.5
8l 1802 19.55| 4.73 0.55 0.236| 28.40| 77.10| 0.368 2.13| 0.626] 0.077 2,73
o 18.68) 20.02| 4.33 0.52| 0227 28.10| 77.40] 0.364| 1.95 0.560 0.070 2,71
10| 19, 68| 20,50 4.19| 0.49 0.217 27.67 0.358 2.27
11| 20.08| 21.04| 4.09| 0.8 0.209 27.45 0.351| 2.15
12] 20.20] 21 51| 4.04] 0.44) 0,200 27. 30 78.40) 0.349 1.86/ 0.408 0.068 3.32
13 20.62| 22.03 3,07 0.41) 0.194) 27,18 7890 0.345| 1.63 0.374| 0.057 307
14] 21, 28| 22,56/ 3.85 0.39 0.185 26.70 0.338 1.66
15| 21.50| 22.70| 3.81| 0.38 0.184| 26,55 70.30| 0.335 1.71| 0.363 0.060]  3.58
16| 15,00} 17.27| 6.37] 0.74) 0,292 29.30 75.41{ 0.389] 2.83
17| 16.84| 18,38 5.26] 0.6¢| 0.263 28.80| 76.30| 0.377| 2.46| 0.753 0.093  2.67
18| 17.73) 19,53 4.85] 0.55 0.236 28.55/ 0.370| 1.9
10] 19.10] 20,56 4.35 0.49]°0.217, 28.07 77.70 0,362 1.88| 0.493 0.068  2.86
20} 20, 05| 21.46| "3.99] 0.44| 0.202 27.50 0.351| 1.62
51| 21, 30| 22,55/ 3.84] 0.39) 0.185 26,70, 79.2 | 0,337 1.70 0.361] 0.059  3.41
22| 92.38] 23.41 3.67, 0.36| 0.175 25.85 0,328 1.76
5y 49.41 Ufs (b 2w 22)
SBfs B &—5-(2) (34 cm)
(L2 [ (B[ [(BI(6I[(7)[(8)](9)|(10) hﬁl) 12 (A [ (s
: i
No.| i | b loer2gleirzg) B | b | B | 1 | B | he [P0 ebzg| ¢ | erer| o
1] o0.20) 0.73 3.97 o0.68 0.375 30 | 69.4 .432 2.33 2.41
2 o.35 0,03 302 .65 .362 # | 69.7 .430 2.18 2.31
3 o/70 10,43 260 .58 (345 w | 700 .428 2.86 2,22
210,24 1000¢| 220 .52 309 n | 70,6 .425 1.55 2,04
510,51 11,30 314 48 291 # | 70.9 423 1.20
6 10,01 11,87 2.86 .44 .279 29.9 420 1.08
7 11,83 12,48 2.51 .30 .250 20.8 .415 0.95
8 1268 12.87| 2,19 .36 .237] 29.7) 72.1| .412| 1.12| 0.476] 0.050 2.39
9 13.21} 13.33] 2.03 .33 .224! »n 72.5 .410] 1,04} 0.427 . 046 2,45
10 13,85/ 13,69 1. 86 .30 .207) 29.55| 72.9 .405 0.98 0.321 .041 2.33
11| 14.32) 14.47) 1,75 .28 .196| 29.4 73.4| .401] 0.80 0.289 .035- . 2.21
12| 15,28 15.24 1156 .25 179/ 20,250 74.0 .395 0.83 0.213 .04l  2.72
13 16,31 16.37| 1.39 .21] .159; 29.05] 74.8 .388 0.60 0.180 . 025 2,24
14| 991 10,42 3.5 .58 .35 30.0 .az8 1.1 -
15 10,73 11.32] 3.00] .48 [292/ 50.0 | 70.8 .424| 1.41 1.95
16 11,03 12.28] 2,45 .40 .25520.8 | 71.6| .417 1.1 0.540] .052  2.18
17] 12,90 13.25 2,11 L3 226 29,75 411 .90
18 14,20 14.27] 1.76 .28 .199) 29.60| 73.2 .404 .89 0.314] .0400 2,50
19 15,06 15.20] 159 .25 .180| 29.40 .39 .68
R 98.82 Ifs (b & 24)
EY: et a 5*5—(3) (3L cm)
(AT (2 [Ty [(6) [ (T)[(BY[(9)[ (D) h;}{l) (12) | (13| (14) | (19)
1= lo=hy
No.| b | ke [v¥/2gw/28 Fo | o | & | v | bu | bur Z;:ﬁé wihy C | R/IC| €
1] 15.88] 16.84) 7.34| 0.78 0.304] 20,55 75.3 0.392 3.0 - 2.47 22o50!
2 15.25 17.99 6.22| .67) .272| 29.30| 26.1| .35 2.30{ 0.783 0.084). 2,26 2.45 0.923 13.10
% 15,92 18,30 5.78 .64 262 29,15 76.3 .382 2.16 0.754 .076  2.18 2.45 0.989 13,15
4 16.82] 18.00| 5.26 .60 .250| 28.96| 76.7 .377 2.06 0.699 .07  2.27 2,52 0.901| 13.27
5 17.70| 19.53 4.86] .55 .236| 28.52 370 1.97
5 18,06 20,11 4.74| .51 225 98.40| 77.5 .365 1.65 0.563 .054] 2,13 2.69; 0,792| 13,47
7 18 30 20,49| 4,63 .49 .218l 28.30] 77,6 .365 1.43 0.512 .044]  1.84 2.70| 0.682| 12.60
d 1902 21.07| 4,33 .46, .208 28.05 78.1] .359 1.36 0.443 .043 1,97 2.80] 0.703 14.02
o 10.80| 21,48 4.16| .44] .201| 27.60 78.d| .352 1.52 0.402] .052  2.54| 3.00] 0.847} 14.15
10] 20,60 22.00] 3.98 .41} .195f 27.20 315 1.6
11l 20,02 22.57] 3.01] .39 .185| 26.95 79.2 .340 1.26/ 0.361f .044]  2.55 3.14] 0.804| 14.38
12| 21.60! 22,70, 3.79 .38] .184] 26.47) .33 1.79 : I
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13 15.89 18.56 5.82 .63 .259 20.10 76.4) 3.81 1.99.0.743  .067  1.98 2.50 0.792] 13,17
14' 17.34) 19.55 5.08 .51 .230 28,70, 77.1 3,73 1.760.625 058 2,100 2.54) 0.827] 13.36
15 18.83} 20.54| 4.44| .49 .217) 28.10 3.6l 1.72
16 20.46; 21.56] 4.02] .44 200, 27.30, 3.49 1.90
17) 21,50 22.58 3.8 .39 .185 26.60 3.35 1.82
i 49.41 Ifs (b o 2 27)
SEERFEA Dy #F—5—-(4) (4% em)
M@ N[O GG (7Ty]8)[(9):Ql) h/(lll) T(2) I3 [ () | (15)
. iR =k
No| i | b fovzglorzel Bl o0 | b | v | e Dhe [0 uing o | ge| o
1| s.65 9.28 4.53 0.76] 0.403 30.00 69.18 0.434] 2.64 11005
o 0.1 10,71 4.10] .55 .319 o | 70.62 .425 1.45 11.28
gl 9.75 11,09, 3.62( .51 .304 n 70.80) .425 1.24 11.32
1 10,53 11,56 3.13 .46 .283 29.95 70,9 .422| 1.13 11.35
5| 130 1212 2,74 42| (262 20,90 7L.40, .419 0.39 0.558 0.035 1009 172 0.587) 11.43
6 11.85| 12,63 2.49 .38 .245 20.80 71,92 .415 .82/ 0.505 025 0.832 1.72| 0.484] 11.53
o 1z 40 13,11 2,23 .35 .230 20075l 72.30 (aj)| (77 0.4a6| 025 0.937| 1.78 0.527| 12.00
8 13,10 13.50 2.06 .32 .218 29,60 72.63 408 .73 0.371 .025 1.063% 1.78 0.595 12,07
ol 1283 14,08 1.87 .20 .204 29,50 73.15 .403| .80j0.310} .03 1.700] .80} 0.945) 12.19
10 14°20 1456 1.78) .27 .19 2045 73.51 .402| .63/0.277) .024] 1.292-1.77 0.729) 12.30
11l 1500l 15,28 1.60| .25 .179 29.30 74.00, .39 .61| 0.229 .025 1.524| L.76] 0.865 12.35
13 15,48 15,62 1.52 .23 .171 29.2074.35 393 .62 0.203 .027] 1.835 L.84{0.995 12.42
il 98,82 Ifs (> hr24) Lo
SRR Dy &—-5—(5) ) (if om)
e[ @ [Uy]ey]6) (7Y ] (8) | (9) [ h/(}izl) S (2 (13 | (14) | (1)
t = C‘=h1/ R
No.| h | o [oir2glorizg Fo | o | b | v | | e [RORT ] img v |G| 0
113 300 17.64 .00} 0.70| 0.281| 29.80| 75.87| 0.393 2,445 “iresse
ol 1365 18,19 7.63 0.65| .266| 29.60| 76.14| .388 1.919 11.42
o 15 a5l 18.69] 6.17| 0.G1| .255 29.30 76.51 .383 1.7000.729 0.052] 159 2,441 0.652 1L.52
1 1595 19'27| 5.77| .57 .245| 29.10| 76.92| .379| 1.372| 0,694 035  L.18 2.46) 0,479 12.00
5 16.65] 19,64 5.37 .55 .235 28.90 77.21 .375 1.318/ 0,630 .035  1.25 2.54} 0.492 12.07
& 17.40l 20,08 5.00| .52 .220| 28.70] 77.35 .371] 1.200 0,582 '.035  1.40| 2.58 0.5i3 12.13
‘7 18'15! 20,61 4.68| .48 .216| 28.35 77.82| .35 1,218 0,586 .083  l.42 2.67) 0.532) 12.10
Q1895 21,19 4.40] .45 .207| 28,00 78.12] .359 1.104| 0.445/ .035  1.65 2.78| 0.594| 12.34
o 10,50 21,73 4.23 .43 .197| 27.75 78.6L .353 1.107/ 0.801(  .033  1.G7| 2.86| 0.584| 12,47
10 50. 70! 22.06] 4,13 .41] [193 27.50| 78.80 . 348! 1.245/0.375| ©.039  2.10| 2,98 0.705 12.52
11l 50.75] 22,54 3,95 .59 [185|27.01| 79.28 .342! 1.199/0.361] .087|  2.14| 3.10) 0.677 13.05
12 1. 15 23,09 3.87] .37 .177| 26.80 1.389 ‘ :
13 22.10) 23.54) 3.71{ .35 .173 26.05 1.400
14| 23.06| 18.61] 7.28| .62 .257| 29,60 1.490
18 T8 64 19062 5.37 .54 235 28.90| 77.20] .374| 1.330/ 0.628] .036]  1.31 2.54| 0.516 11.50
16 18 23| 20,56 4.65 .49 .215 28.35 77.70| .365 1.3100.493  .040|  L.G8 2.67| 0.629; 12.23
17 19.90) 21.60| 4.13 .43 .198] 27.60 1.480
18 21.04| 22056 3.89 .39 .185| 26.90) 1.460].
s 49.41 Ifs (r > %0 27)
spmiEE  Ds K—5—(6) . (B cm)
12 [ (3 @[y (6) [ (7)[(8)[(9)|(10) N Ill) 12y [ag) [asH | as
U= e=pyf
No| i | i foeroaloirzel Fa | o0 | 0 | v | ke | e (R wtizg ¢ |G| 0
1| s.65-9.90 4.54] 0.65 0.364 30.00 69.69 0.430 2.11 10°00’
2 8.85 10.83 4.33 .54 .35 30.00 70.39 ..426 1.30 . 10.10
3 o/45 1140/ 3.83 48 288 30.00) 70.90 ..423 0.890.615 0.024| 0.570 1.70) 0.335 10.18
4] 10.00] 11.90, 3.44 .44] .278; 30,00, ..422. .50 .
5 10,70 12.24] 3.04] .40 .257]'29.90 417 .58
o 1180 12.67) 2.51] .38. 243 20,80 72,38 . .413 .75/ 0.494  .020, 0.667 1.75/ 0.361) 10,42
7| 1255 13.38 2.23 .33 .222 29.75 72.49 .41 .55 0.415 .00, ~ 0.418 1.76/ 0.237 10.45
.8 13,20 1383 2.03 31 ‘21 20,70 72.01| ldo7) .58/0.360, .016. 0.714 .76 0.405 10,52
o 13.80/ 14.25 1.87 .29. .200, 29,58 73.35 . .403 .62/ 0.299 022, 1,080 1.72| 0.628 11.00
ol 14,20, 14.82] 1.77| .26 .188 29.45 ..399 .38 R |-
1 1475 15,24 1,66 .25 .179 20.40 73,97 .397 .4110.229 .01z 0.73% 1.76) 0.415 11.12
2| 15.30] 15,69, 1.55 .23 .17} 29.30 74.25 .305 .4l 0.204 .013 0887 .1.75| 0.50G 11.18
d 15,07 16.30| 144 21| .161 29010 74,74 .300 .39,0.185  .013. 1.80 | 11,28
4| 16,30, 16.78 1.39, .20, .153 2.0 387 .20 | {

ey
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bty 98.82 I/s (P> % 24)
KPS D #=-5—-(7) (HLfL em)
@G [ GG (T)]8) ] (9)] 1) I/(’tl) az 7as) [ a9 ] a5
U0 Ne=hyf '
No.| 21 hy |v¥/2glvif2g) I by by 7 hg hir Z::_/,Zzz_ v2/2g] & | &/ 0
1] 13.08 17.07| 8.24] 0.76] 0. 295: 29. 75} 75,40 0,395 2,97 10°20”
21 13.17/ 17.70, 8.13] 0. 701 0.280; 29, 70‘ 75,8 1 0.393 2.39 10,27
3l 13.38 18.26/ 7.88] 0.65 0.265 29.65 76,2 | 0.390| .1.83 10, 32
4| 15,74 18.63 7.47| 0.62] 0.256| 29.60 76.5 | 0.387 144 10.37
5! 14.70] 19.01| 6.65 0. 591 0.248 29. 40i 76,8 0.383 1.22{ 0.684] 0.032 1.031] 2.43 0.423 10.43
6| 16.15 19.53 .5.64] 0.55/.0. 238' 29, 10! 77.110.877| 1.19; 0.664 0,027 0.960[ 2,50 0.383 10.52
7| 17,35 20.02| 5.021 0.52 0,227 28.65 77.4 | 0.370! 1.32 0.561] 0.037 1.438) 2.60( 0.563 11.02
8 18.00| 20,62 4.75| 0.48 0.216 28.40] 77.9 | 0365 112/ 0.495 0.031 1.332 2.70) 0.493 11.12
9 18,50 20,94 4.55 0‘45| 0.211( 28. 20‘ 78,11 0.362; 1,13 0-481| 0,032 1.456] 2.80 0.520; 11.17
10| 15.40] 21.54| 4.27) 0.43 0.20}; 27. 85‘ 78.4 | 0.355/ 1.18 0.409; 0.036 1.805! 2.92 0.618 11.25
11| 19,85 22,03 4.15 0. 41' 0.194] 27.65/ 79.0 | 0.350) 1.05/ 0.374; 0,031 1.665 2.94] 0,566] 11.35
12| 20.20] 22,56] 4.07 0.39 O. 1.85| 27.45 79.3.] 0.346] 0.80] 0.361] 0.020 1.180] 2.96) 0.399 11,43
13} 21.25 23.07| 3.85 0. 37’ 0. l79| 26.75 79.6 | 0.336] 1.15/ 0.323] 0.035 2,183 3.22( 0,677 11.55
14 w5 34 035 || o.327 |
W 49.41 Ifs (b v 2 27)
SBEAM D %-9-(8) o em)
M@ & @G ()] an h/(}%l) (12) (3] 4) | (5
1/ 2=
. _ " fe=net
No.| m | ks [n?/2gvif2gf Fo | b | B v | ke | b 2517;32 v?/2g| ¢ | C/C| 0
1 8.85 10.59 4.336 0.57| 0.327 30 70.10] 0.428 1,52 9°07
o| 800 19,91 4.30 | 0.53 0.310] 30 | 70.58 0.425 1.25 9.12
3l 9.05 11.43 4.16 | 0.47) 0.288 30 | 70.95 0.79 9.18
4| 10.90 12.45) 2.93 | 0.39 0,251 30 71.68, 0.47 . . . 9.28
5! 12,28 13.15l 2.33 | 0.34] 0.229 29.8 | 72.32] 0.412| 0.60] 0.447 0.011 0.423 1.80; 0,235 '9.40
6l 13.08 13,73 2.07 | 0.31] 0.213 29.70, 72.98 0.407| 0.59 0.357 - 0.017] 0.752] 1.7§ 0.423] 9.50
7| 13.58 14.28 1.94 | 0.29 0. 200‘ 29.65| 73.20) 0.405 0.38 . 9.52
8| 14.03 14.73 1.81 [ 0.27 0. 189| 29,50 73.66| 0.401] 0.33( 0.265 - 0.004; 0.218 1:72 0.127) 10.00
9 14.74] 15.27 1,66 | 0.24/ 0.179 29.35! 74.03 0.306/ 0.37/ 0.229 0.009 0.571 1.84 0.310/ 10.08
10! 15,27 15.82 1.56 | 0,22 0,168 29.35| 74.46] 0.394] 0.26( 0.190 0,003 0.214] 1.74 0,123| 10.20
11| 15.84| 16.28 1.46 | 0.21| 0.161] 29. 15| 74,72/ 0.390; 0.29| 0.179  0.007 0.543 1.78 0.294| 10,20
12| 8.86) 10.14f 4.40 | 0.62) 0.349 30 70.0 | 0.429] 1,98 9.05
13| 8,54/ 11.24| 4.73 | 0.49/ 0.295 30 |70.8 | 0.424] 1.02 | 915
14| 13.52 14.21| 1.93 0.29‘ 0. 201\ 29,7 |73.2 1 0.406] 0.43 0.270; 0,011 0.538 l.70i 0.316; 9.52
b 98.81 Ifs (kv R 22)
RBES Lo #5—(9) (B em)
D) (2) (3) 1) (8) (6) (7 (8) [€)) 10
No. h1 hy v/2g | vb/2g F, b b2 T hu o .
1 22. 44 25, 07} 3.73 0. 30l‘ 0. 155! 25.8 81.19, 0.318 0. 53 .10°04’
2 21,08 2411 3.89 .33 .166]  26.9 80,48, . 334 21 9,44
3 20,04 23,03  4.10 .37 179 275 | . 70.7 345 47 9’30
4 19.00 22,22 4,40 . 40[ .195 28.0 79. 00 . 354 .61 8.16
5 16,90 21,12 5.25 . 46 .208 28.8 78.14 . 368, .30 9.00
6 15.96 20.76  5.76 ‘e 21l 2001 7B 3m 21| 8lse
7 13.97| 19.91 7.34 .53 230, 29.5 77. 37, . 381 .60j 8.43
8 13.96 18.01 7.34 .66 272 29.5 75.90 . 389 2. 35 8.26
9 13. 96 17,01 7.34 .76, 299, 29.0 75. 27| . 392 3. 26 8.20
10 20. 95 23.61 3.91 . 35 212 26.9 79,96 . 337] .17 9.38
11 19.95 22,67 4.13 .38 194 27.5 79, 51 1346 .50 9,28
12 :18. 01 21,73 4,74 .43 231 28.45) 78. 59, , 362 . 08] 9.07
13 15.83 20.73 5, 85] .48 172 289,10 78. 02| 373 . 05 8.53
14 14,74 19.78 6.58 .53 184 29, 35 77.30 385 .49 8.43
15 14. 65| 18,72, 6,69 .Gl 198 29.40 76. 39, 385, 1.49 8.33
16 14,54 17,58 6. 80 .70 214l 29, 40 75.62 389 2.64 8.25
17 15. 54 16, 29' 6. 80 .84 233’ 29, 20 74. 60) 391 3. GQI 8,17
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Mk 49.41 Ufs (r >R 24) L
RRER B #—5--(10) (i om)
(1) (2) (3) (4) (5) (6) (7) (8) (9) ] (9
No I hg vi/2g | v¥2g Fy b b T by o0
1 21.26 21,88 0.96 0.11 0.008 267 78.75  0.338 “—0/03 g°2v
2 19.52]  20.18 1.06 13 .12l 274 77.45 o .354  -0.00) -9°03
3 17.36] 1828  1.32 \16 ‘133 28.33  76.20 372 —0,03 8°42
1 13.220  16.23 1.57 -21 J162] 29,25 74.68  .392 0.07 8°16
5 12.10]  15.32 1.80 .24 182] 29,50 74.09  .399 0.07 8°07
6 o.66 10.31  3.63 .60 3400 30.00 ; 2.17
7 10720 1298  3.02 l35  .234 29 95 72.27) .414 0.14] 7043
8 10,3 1271 3.23 .37 S242 71.99 -416 0.24] 7044’
9 9.84 11.82  3.45 .44 "567  m0/oo 7L 32 .421 0.76] 7°3%
10 o.76 11.27]  3.62 S48 .29 w | - 70.81 - - .d24] - 135 7027
11 9.7 10.76  3.63 254 -818 u 70. 35! 427 177 2T
i2 15.74 16,00  1.48 92 165 20.100 74.53 301 c  0.48 8°17
13 1444 1499  L72 T 1850 29,400  73.75 2399 0.39] 8205’
14 13,14 14.02  2.04 .30 2060 29.60| 72.93 -406 0,84 7053
15 11.65 13.14 2.57 .35 9380 29,85 72.14| - - .413  .0.32 o4
16 9.90 1213 3.5 a2 “262]  30.00| 71.34 .42 0.37 7°30’
17 9.85 1119  3.55 50 . 208 i 70.76 L4124 1.20] 7°25"
Wi 98.8 Ifs (b #n23%) . S
SBRER B &—G—(11) (mﬂcw
(@) (2) (3) (4) (5) (6) (7) (8) €)) 1)
No. hy % v/ 2g | v?/2g F by b2 ¥ kae 0
1 14.35  19.660  6.99 .54 0.285 204 77.2  0.382 0.61 so45
2 15,47 20,000  6.14 .52 227 20,3 77.3  0.379)  5.58 s°4w
3 17.320 21,09  5.28 .46 ‘207 28,5  78.1 0.365  0.53 9°02,
WE 49.4 /s (QEfL em)
1 9.78 1132 3.6 a8 L2717  30.q 709 0423 0.100 728
2 0.8 12,26  3.55 Ay 2 30,6 72.0  0.420 0.21| 7038
3 11,57 13.14 2,62 39 L2929y 729 0.i6 0,19 7°45°

S =BT HDDLIEL BND,

Wie 0 DEEDETI BREREBIRE 0=90° OFED
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. Several Propeities of Moderate Heat Cement for Dams (4)

——Cement used for Tkari Dam ——
(Dec., 1956)
Akira ‘Ariizumi
. Maéao Komatsubara

Synopsis:

We tested on general properties of moderate heat cement which was supplied for Ikari dam
(1952~1956). The cement amounted to 98,400 ton and was manufactured by one factory. From
the tested results, sampling method, uniformity of several properties and some relationships between
the properties were discussed. .

The conclusions were as follow;

These samples which were took by. this method were proved to representat each lots of cement.

The ranges. of chemical compositions of the cement were CaQ: 62.76~63.33%, Si0,: 22.95~
23.3694, Si0,: 22.95~23.36%, Al,Os: 3.69~4.41%, Fe,O,: 3.95~4. 20/0, and C,S: 40.7~44.0%,
C,S: 33.3~35.9%, CiA: 4.0~4.7%.

The composition of this cément close to that of low heat cement. Accordingly the early strength
of the cement was low, and heat of hydration was very low. The properties of the cement were
not.so uniform as expected for cement manufactued in one factory.

As regards some relationships hetween its properties, some emprical formulae were obtained.

Gaa=1.406 g, +80L36
Hyy=0.942H,+18.9%2.3

In these formulae, gy,d,5 are mortar strength at the ages of 7, 28 days and H,,H,s are heat

of hydration at the ages of 7, 28 days respectively. .

B

FF B L A S RIHTIHRE £ v b 98,400t ol T REMBMEIHEL, —RAABHIC S L S0
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C | 0.74 | 0.52 23.01 3.54 4,20} 0.26 63.20 1 2,36 | 1.32 99,15 | 48.8 | 29.2 2.3 12.8 2.212.05]6.50](2.97 0.84 0.89

D {0.62(0.53| 22.96| 4.21| 4.14|0.,22| 6355|248 | 1.32 | 100.03 | 46.2 | 3L.1| 4.1{ 12.6| =22|2o02|5.44|2.75| 1.02| 0.8

E {0.59 | 0.47 22,71 4,25 4,01} 0. 1L 63,59 | 2,51 | 1.27 99,51 | 48.3 | 28.7 4,5 12.2 2.112.05]15.34|2.75 1.06 0.89

F |0.71]0.50 | 22.75| 4.75| 3.99|0.15| 6341 | 2.47 | 1.29 | 100.02 | 43.9 | 32.2 | 5.8| 12.1| 2.2|2.01|4.79|2.60{ L19| 0.88
No.7—A [0.42 | 0:79 | 22.98| 4.07| 4.120.24| 62.01|2.56 | 1.53 | 98.75|40.2 | 35.6| 38| 12.5| 26]1.99|5065(28 | 0.99| 0.8
B | 0.50 | 0.60 | 23.45( 4.15| 4.08|0.20| 61.94 | 2.51 | .42 | 9804 | 36.1 | 40.1 41] 1204 2.4]1.95|5.65 | 2.85{ 1.02| 0.85

C |0.49|0.59 23.55| 4.35| 4.07|0.24| 61.55|2.56 | 1.51 | 98.91|31.5,43.8| 4.6] 12.4| 2.6|1.92|5.41|2.79! 1.07| 0.83

D |0.53)|0.54| 23.33| 4.33| 4.08|0.26| 62.19 | 2.50 | 1.41 | 99,17 | 36.8 | 39.2 | 45| 12.4| 2.4[1.96|5.39|2.77| 1.06| 0.85
No.8—A [ 0.59]0.65 23.19 4.54 4,071 0.42 62.30 | 2.56 | 1.57| 99.87 | 36.5 39.0 5.2 12.4 2.711.96]5.11 | 2.69 1.12 0.87
B |0.61)0.65| 23.14| 4.49| 4.06|0.42| 62.13|2.56 | 1.56 | 99.71 | 36.6| 38.8 | 5.0 12.8/ 27|19 (515|271 LI1l| 0.8
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C | 0.65|0.64 | 23.05 4.60 4.05) 0,351 62.12 | 2.55|1.57 | 99.58 | 36,5 | 38.6 5.4 12.3 2.7]11.96|5.011(2.66 1.14 0.86
D | 0.55]|0.67 | 23.04 4,71 4.05(0.40 | 61.97 | 2.50 [ 1.51 | 99.40 | 35.4 [ 89.5 5.6 12.3 2,7]|1.95| 4.89{ 2,63 1.16 0.85
E [ 0.52|0.60| 23.03 4.77 4.04 1 0.21 | 62:35|2:50 | 1.52 | 99.58 | 36.6 | 38.5 5.8 12.3 2.5[1.96| 4.83 | 2.61 1.18 0.86
No.9—A {0.27]0.71 ] 23,51 4,63 4261 — 61.69 | 2,95 | 1.67 | 99.59 | 31.1 | 44.0 4.8 12.9 2.8 | 1.91 5,19 2.67 1.06 0.83
B 10.59|0.60 | 23.05 4.55 4.181 — 62,81 | 2,721 1.51 | 99.51 | 37.5| 37.8 5.0 12,7 2.611.96 | 5.06 | 2.64 1.09 0.86
C | 0.5910.54 | 23.01 4.45 4.16 [ — 62.16 1 2.63 | 1.55] 99.09 { 37.8 | 37.5 4.8 12.6 2.611.96|5.17 | 2,67 107 0.86
D | 0.570.62 | 22,62 4,91 4,101 — 62.05 | 2.65.( 1.551 99,07 | 37.3 | 36.8 6.1 12.4 2,611.96| 4.61| 2,51 1.20 0.88
E | 0.61|0.54| 2304 4.59 4.14 | — 62.38 12.65|1.601 99,55 | 39.2 | 36.5 5.1 12,6 2.7 1.96|5.02 | 2.64 L11 0.86 '
F | 0.62|0.60| 22.84 4.66 4.09| — 62,47 | 2,58 | 1.451 99.31 | 39.4 | 35,8 5.4 12.4 2.4[1.98| 490|261 1.14 0.87
No. 10-A | 0,65 0.52 | 22.97 4.66 4001 — 62.39 | 2,22 1.69| 99.10| 37.5 | 87.6 5.6 12,1 2.9 1.97 | 4.92]2.65 1.16 0.81
C | 1.06]0.53| 22.53 4.61 3.9 — 62.58 | 2.26 | 1.46 | 99.02 | 42.6 32.5 5.5 12.1 2.512.01 4.83] 2.61 1.15 0.86
No.11-A {0.87|0.62 | 22,54 4.78 3.98) — 62.93 (2.43]1.40} 99,55 | 43.0 | 32.2 5.9 12.1 2.412.01 | 4.72 | 2.57 1.20 0.89
C [1.02|0.59| 2304 4.79 3741 — 62.58 | 2.431.20| 99.39 | 38.5 | 37.1 6.4 114 2.011.984.8L]2.70 1.28 0.85 |
E |1.14| 0711 22,80 4,63 3.60f — 62.54 | 2,61 1 1,17 99.10 | 42.3 | 33.5 5.9 10.9 2.012.0215.03]2.80 1.26 0.85
G | L18/0.68] 22.79 4,53 3,567 — 62,54 | 2.56 | 1.18 99,02 | 42.4 33.4 6.0 10.8 2.0]2.02|5.03]|2.82 1.27 0.86 i
No.12-A | 1.10 | 0.62 | 23.58 5.03 3721 — 62,28 | 2.47 ) 1.28 { 100.08 | 81.5 | 43.9 7.0 11.3 2.2|1.93 | 4.69 | 2.69 1,35 0.82 38 I
C [1:05|0.50 | 23.53 4,62 3,87, — 62.54 | 2.43 1 1.29| 99,77 | 35.5 407 5.8 11.6 2.2(1.96, 509|279 21 0.83
No.13-B [ 0.86 | 0.53 | 22.71 4.30 4,07 — 63.07 12.69 | 1.46| 99.59 | 45.2 | 31,1 4.5 12.4 2.512.0315.28 |27 1.06 0.87 '
) D 10.94|0.50]| 22.76 4,48 3,93} — 62.88 | 2.71 [ 1.42} 99.62 | 43,2 | 32.8 5.2 1.9 2.412,02]508]|271 1.14 0.86
~ E | 0.80 | 0.52| 23.12 4,29 377} — 63.01 | 2.68 | 1.38 | 99.57 | 42.6 | 34.2 5.0 1L.5 2,312.02(5.39|2.87 114 0.86
o No.1d-A [1:04]0.64] 22,79 4,22 388} — 63.22 1 2.78 1 1.281 99.80 | 46.6 | 30.3 4.7 1L.6 2,212.05|5.40 | 2.83 1.10 0:88 &
- C | 1103 |0:62] 22.8 4,18 3.79) — 63.17 1 2,76 | 1.23 | 99.65 | 4G.5 | 30.5 4.7 11.5 2.1(2.05(5:47 | 2.87 1.10 0.87
E | 1.03|0.59| 22.68 4.29 377 — 63.19 12,731 1.25| 99.53 | 47.0 | 29.6 5.0 1.5 2.1]2.06]5.29 | 2.81 114 0.88
No.15-B | 1.19| 0.72 | 22,05 4.59 3,97 — 62,68 { 2.95 | 1,46 | 99,51 | 46.4 | 28,3 5.4 12.1 2.5(2.04(4.80]2.58: 1,16 0.88
D | 0:91|0.66 | 2209 4.54 3.94] — 62:53 | 2.82 | 140 | 98.94 | 46,7 | 28.2 5.4 12.0 2.412.05|4:872,60 1,15 0.88 =
E | 1.00|0.58 | 22,27 4.65 3.8 — 62,59 | 2:79 ] 1,41 99.17 | 44.7 | 30.2 5.7 11.9 2,402.03)479]2.61! 1.20 0.88 o
No.16-A | 0.96 | 0.54 | 22,25 4,47 379 — 63.07 | 2,81 | 1,41 | 99.30 | 48.1{ 27.6 5.4 11.6 2.4207]|4.98|269: 1.18 0.89
C | 0.8110.63] 22,11 4.45 3.73 — 62.83 12,88 |1.32| 98.76 | 48.7 | 26.7 5.5 11.3 2.22.07|4.97 127" 1.19 0.89
No.17-B [ 1.80] 0.60 | 23:24 4:16 3.65 — 63.03 | 2:48 | 1.13 | 99.59 | 43.5 | 33.9 4.8 111 1.912.03|559 298 114 0.86
D [0.79]0.52 | 23,58 4.21 3.69 | — 62.92 | 2,66 | 1.59 | 99.86 | 38.8 | 38.4 4.9 11.2 2.7 2.00(5.60 {298 : 1.14 0.84
No.18-A {0.96(0.69 | 22.9 4.43 4,12 — 62,48 | 2,67 1 1.32 | 99.53 | 40.4 | 85,4 4.8 12.5 2.211.9815.1812.69: 1,08 0.85
C'11.06]|0.74] 22:82 4,32 4,04 — 62.54 [ 2.41 | 1.26| 99718 | 42.7 | 33,2 4.6 12.3 211201528273 1.07 0.86
E [0.88)0,52 23.20 4051 4051 — 6272 | 2.56 | 1.17 99.15 | 42.6 | 34:4 3.9 12.3 2,012.00(5.73]2.86 o Loo 0.86
No.19-B [ 0.75) 0.56 | 22,88 4,17 4,13 — 63.18 | 2.88 | 1.25| 99.80 45.7 31.2 4.1 12.5 2.1]2.03|5.49 | 2.76 ©LOL 0.87 i
D | 0.770.46 | 22,86 4.25 4.05 | — 62.98 | 2.81 [ 1.39 | 99.57 | 44:3 | 32.2 4.4 12.3 2,312.0215.3827. 1.05 0,87 |
E [0.79]0.61| 22.60 4.03 4.09 1 — 62,08 {2.82 | 1.39 99.31 | 47.7 | 28.9 3.8 12.1 2.3]2.05|5.61{2.78: 0.9 0.88 H
No. 20-A | 0.64 | 0.60 | 22.87 4.50 3.98| — 63.00 | 2.76 | 1.38 | 99.73 | 42.7 | 83.4 5.2 12.1 2.3]12.01 508|270 1.13 0,86 i
C [0.6110.58| 22.74 4.54 3.92] — 62.97 | 2.73 | 1.40 | 99.49 [ 43.3 | 32.6 5.4 11.9 2.412,02]5.012.69 1.16 0.87 !
No.21-B | 0.61 f 0.58 | 22.68 4.82 3.97| — 63.3312.52 | 1.39| 99.90 | 43.3 | 32.4 6.1 12,1 2.412.01]4,71|2.58 121 0.87 i
D [0.73]0.49| 22,84 4.73 3.86 | — 63.16 | 2.46 | 1.34 | 99.61 | 42.3 | 33.6 6.0 11.7 2.312.01]4.83]|2.66 1.23 0. 86
No.22-A [ 0.88]0.40 ] 22.66 4.56 4191 — 63.13|2.45 | 1.42 | 09.69 | 44.0 | 31.8 8.0 12.7 2.412.01)497 258 1.09 0.87
C | 0.80]|0.40| 22.66 4.44 4.20 | — 62.91 {2.50 | 1.45| 99.36 [ 43.8 | 32.0 4.7 12.8 2.51201]510|2.62 1.06 0.88
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No.23-A |0.72(0.71 | 23,23 4.18 3.89 63,26 | 2,51 | 1.40 | 99.87 | 43.5| 33.9 4.4 1L.8 2.4 2.0215,60 2,89 1.07 0.86
C |0.78|0.67 | 23.30 4,15 3.90 | — 63.24 | 2.53 1 1.36 | 99.93 | 43.0 | 34.5 4,4 11.8 2.3/2.02(5.61|2.89 1.06 0.86
E |0.81]0.68) 23.32 4.11 3.93f — 63.25 | 2.50 | 1.31 99.91 | 43,2 34.3 4.2 11.9 2.2(2.01|5.67 290 1,05 0.86
No.24-A | 0.7710.52 | 23.07| 4.26| 4.15| — | 63.22 | 2.18| 1.57 | 99.74 | 42.9 | 33, 4.3 12.61 2.7|2.0L (542 27| 103| 0.8
B 10.83/0.40| 23.11| 4.85) 4.19) — | 63.22/214|1.51| 99.84 | 42:1|3¢5| 44| 12.7| 2.6|2.00{531 27| 104| 086
C [0.70|0.51 | 23.05| 4.29) 415 — | 6326212 |1.42| 99.50 | 43.5|33.4| 44| 12,6 2.4|2.00|537|273] 103| 0.8
No.25-A {0.53|0.48] 23.00) 4.05{ 4.39| — | 6313|2,73|1.58| 99.80 | 44.1|32.7] 3.3 13.4| =27|2.01 (568|273 0.92] o086
B 10.68|0.40 | 23.00 3.98 4,43 ) — 63.16 | 2.70 | 1.54 | 99.89 | 44.8 | 32.2 3.1 13.5 2.62.0L|5.78]|2.73 0.90 0.86
C |0.70 | 0.43 | 22.88| B8.71| 4.43] — | 63.13|2.85|1.55| 99.63 | 47.8 | 20.5| 23| 13.5| 2.6|204|6.15|280| 0.84] 08
No.26-A | 0.58 | 0.88 | 22.74| 4.08| 4.21{ — | 63.60 |2.36|1.43| 99.38 | 48.5(28.7| 87| 12.8| =2.4|2.05|557 |27 o0.97| o.88
B |0.6710.33) 22.79 402 4.21| — | 63.602.67|1.43| 99.72 |48.5|28.8] 3.5, 12.8| =24(205|567|271 0.95| 0.88
C [0.57|0.82) 22.82| 4.08] 4.24; — | 63.98/2.33[1.47( 99.81 |40.3[28:3| 36| 12.7| 2.5|2.05|550|274] 0.9 088
No.27-A 10.75 | 0.57 1 22,551 4.08| 4.24{ — | 63.25/2.58|1.64| 99.66 | 47.9|28.6 | 3.6| 12.9| =2.8|2.05|55 2711 0.9 o.88
B |0.76 1 0.58 | 22.58} 3.98| 4.832| — | 63.25|2.54|1.62 99.53|48.7|28.0] 33| 13.1| 2.8[2.05)566|27 ] 092| 088 N
No.28~A |0.54 | 0.29| 23.80| 4.15] 3.79 €3.9911.94/1.38| 99.88|42.3)%6.4) 46| 1L.5| 2.4|2.02/573(200] 1.09| 0.85
B|o4r|o20) 2873 4ll) 297 — | GR71)2.12) 1.53) 99.93 41.3|37.0| 42| 121| 206|200 577 |294| Lo4| 085 &
C |0.58|0.30| 23.61 4.42 4.18| — 63.71 | 1.43 | 1.43 | 99.66 | 40.1 | 37.5 4.7 12,7 2.411.88 |5.34 |27 1.06 0.85 =
No.29-A | 0.70 | 0.55| 23.75| 4.17| 3.73| — | 62.84|1.96[1.70| 99.40 | 37.1|40.2} 48| 11.3| =29|19|570 |30 | ri2| 08 =
B (0.73]1053 | 23.83| 4.28) 3.90| — | 62.96|2.07|1.57| 99.37|40.1|36.7] 48| 10| 27|g00{545|28| 1.10| 0.8 o
C | 0.75)0.45 | 22.85 4.42 4.08| — 62,96 | 2.27 | 1.52 | 99.30 | 42.7 | 33.4 4.8 12.4 2.6|2.01517]2,69 1.08 0.86 ?;
~ DNo.30-A |0.8110.58| 23.31| 4.22| 3.92| — | 63.90|1.80|1.33| 90.82 | 452|829 46| 11.9| 2.3|203|55 28| 1r08| 0.8 “
- B 0751 0.50 | 25.10| 412} 392 — | 63.82|2.10|1.44| 99.75146.8|3L.0| 43| 11.9| 25|205|561 287 105 0.8
G |0.7110.42) 23.301 414 3.90| — | 63.84|2.27| 141 | 90.99|45.3|327| 34| 11.9| 24|204|563/290]| 1.06]| 0.8 <
~ D |0.7410.54) 2318} 4.06/ 3.8 | — | 63.69|2.35|1.51| 99.93|46.0|31.9| 42| 1L7| 26|2.05|571 203 1.05| 0.8
No. 3L-A | 0.90{ 0.42 | 23.28 4.01 4.05| — 62.65 | 2,59 | 1.54 | 99.44 | 40,9 | 36.0 3.8 12.3 2.612.00|5.81L|2.89 0.99 0.85 Q
B [0.78]0.36 | 23.20 3.75 4.27 | — 63.06 | 2,49 1.47 |. 99,38 | 44.8 | 32.8 2.7 13.0 2.5(202)6.19,2.89 0.88 0.8 @E
No.32-A | 0.82[0.60{ 22.78| 3.77| 4.05 — | 63.00|2.41|1.72| 99.15|47.3|29.8| 8.2] 123 29|206|6.04 29| 0.3 o087 %
No.33-a | 0.4810.62| 28.22| 3.93| 39| — | 62.47 |2.73|1.73| 99.09|40.9|35.8| 38! 1.9| 29|20 |59 29| 1.01| 08
B {0.43]0.614.23.05 4.00 3.92( — 62,49 | 2,71 | 1.74 | 98.95|41.7 | 34.7 4.0 11.9 3.02.02 576|291 1.02 0.85 <
0.540.601 23.14 3.96 3.92| — 62.34 | .2.70('1.72 | 98.92 | 40.7 | 35.7 3.9 11.9 2,9(2.01]5.84 ;294 1.01 0.85 A
No.34-A | 0.6110.34) 22,78 | 4.59| 4.11| — | 63:05|2.57|1.46| 99.51)42.6 |33.3| 52| 12.5| 2.5|2.00]4.96}262] 112 0.8
B [0.72]0.39 | 22.47 4.21 4.37 — 63.17 | 2.53 1 1.36 | 99.21 | 47.9 | 28.4 3.8 13.3 2.3(2.03|5.34|2.62 0.96 0.88
C [ 0.707 0.32 | 22.44 4.28 4.00 | — 63.34 1 2.5311.38} 99,09} 48.2 | 28,1 4.9 12.2 2.4 12,065,122 | 2.68 110 0.88
D |0.70 | 0.82 | 22.3L| 4.32| 3.96| — | 63.17|2.61|1.35) 98.74(49.0|27.1| 48 . 12.0| 2.3(2.07|516|269| 1.00| 089
! No. 35-A [ 0.70 ] 0.25 | 23.05 3.85 4,17 | — 63,00 |-2.67 | 1,28 98,97 45.8 |.31.7 3.2 12.7 2.212.0315.99 2,87 0.92 0.87
i B 10.7410.23| 23.17{ 3.8 4,15 | — 63.00 | 2,67 | 1.33 | 99.14 | 44.7 | 32.8 3.2 12.6 2.312.026.022.9 0.93 0.86
C |0.7210.26| 23.06| 379| 4.19| — | 62.941265|1.33| 98.94{45.7|3.8| 3.0| 12.7] 2.3{2.03|6.08|289| 09| 0.8
! D | 0.66]0.17 | 23.45 a9 4,19 — 63.06 | 2.52 | '1.26 | 99.22 | 42.6 | 35.2 3.3 12.7 2.1]12.00)6.00| 290 0.93 0.85
: No.36-A | 0.6210.30 | 23.41f 3.82| 4.02| — | 63.592.50|1.34| 99.6045.6]232.8| 33| 12.2] 2.3]203|612!29] 0.9 0.8
: B |0.7010.31| 23.60 | 390| 406 — | 1343|241 |1.38| 99.79142.9|35.4| 35| 12.3| 2.4|2.00|6.05|29| 0.95| 0.8 ;
C 10.61/0.30| 2364 393| 399 — | 63.49|2.40|1.30| 99.66 |42.9|35.5| 37| 12.1| 2.2|2.00|6.02|298] 0.98| 0.8 ;
D | 0.67]0.28 23.6(_) 3.91 3.,_9"7 — 63.55 2.52 1.39 99.80 | 43.6 | 34.8 3.7 12.1 2.212.02(6.04]299 0.98 0.85 :
No. 87-A | 0.55] 0.39 | 23.45 4.46 4,167 — 62,69 2,41} 1,42 | 99.53 | 37.0 | 39.4 4.8 12.7 2.411.95|5.26 {272 1.07 0,84 &
B 0.55]0.39| 23.33| 4.28| 4.16| — | 62.45(2.29(1.33| 93.78|38.0|38.0| 43| 1207| 2.3|1.97|545|2.76] 1.03| 0.8
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No.38-A [0.50 [ 0.44 | 23.86| 5.00| 33| — | 62.64|291|1.14] 99.85 (320! aaa! 74| 10.2| 1rol|1oa|a77]zs8s| 149 0.83
No. 39 0.51{0.34] 23.73| 4.85| 4.37| — | 62.66|2.57 | 1.20 | 100.23 | 32.4 | 43.7| 55| 13.3| 2.0}1.90|4.89|2.57| 1.11] 0.8
No. 40 0.53]0.29| 23.15| 4.52| 4.18| — | 62.92{2.81|1.08| 99.48|40.7 |35.7| 4.9] 12.7| L8|1L98|512|266| 1.08] 0.85
¥,§§5117 0.82|0.61 | 2302 4.35| 4.10| — | e286|2s6 187 — |4an7|81.7| 46| 124| 24| — | - | — | — —
4 __1:‘1\‘};,130 0.69 [0.45| 23.25| 4.15| 4.02| — | 6314|247 1.a0| — |az6|306] a2{ 124 25| | — | — | — —
(%) FrIIR
[ - Na,0 K:.0 Na,0+0. 66 K.O0
E+E No.28-C 0.23 0.44 0.52) o .
# No.3-B 0,28 0.48 _ o.go[ FllikE A
= o A 0.24 0.68 0.69 o
" B 0.26 0.69 0.71}’%‘@- #¥ b .
BEO A 0.13 0.58 0.51) . . . :
" B 0.25 049 0.57] e £y - 5 i
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RS |7 P S X osrlo1r| 1808/ 360
fistig ] b > |8 8|7HEEH E| 180H| 360R|3 B|7 A{28E|91H| 1808| 3608
No.1_a | 220 lz:0dz:s08.20 3.2] 18835 deagsacl — | - | — | a8 ssi2ed - —| —
B | 317 iog2:s7z 21 39| 17995 026ldansl — | — | — | 47 sslzas - —| —
& | 903 [I-493:013.22 4.6 185114.925.952.5 — [ — | — | 51| 84233 —f —| — ;
No.2—A | 224 [3:184:403.18 1.1| 181022 [33 59 [11 | — | — | 72112247306 —| — :
B | 226 [2684:323.18 1.2| 180020 (34 |86 77 | — | — | 67| 104 234 388 —| —
C | 228 |pisva:azsasl 14| 100021 30 fo7 87 | — | — | 67 o za4 3y —| —
D | 251 fsusion3 e La) 102022 |33 57 87 | — | — | 71104289 418 —| —
B | 255 [3:254:473.18 14| 183021 |33 52 [89 | — | — | 67 y3 229 301 —| —
No.3—A | 205 [2:093:403.21 2.6| 160016 |25 [50.668 | — | — | 50 84191 859 —| —
B | 216 [ro33ail322 30| l7eofi6 26 [s2:065 | — | — | 49| 82185 360) —| —
G| 215 [2:534:3103.22 4.0 | 174014 24 6661 | — | — | 40| 72180/ 33 —| —
B | 220 [z:535:5103. 20, 5.0| 175013 [23 l46.860 | — | — | 35| 67178203 —| —
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D | 200 [2:393:063. 14| 43| 18a0f21 f33 B2 |52 | — | — | 62117 185208 —| —
B | To8[i:82:203.13 10| 124021 (35 |s6 6 | — | — | 74 134188 301 —| —
T | 206 [2:573:27)3. 14 4.1| 183022 |34 a8 61 | — | — | 72124178272 —| —
G | 194 [l422:0403. 17 5.0 187019 30 |50 9 [ — | — | 60] log 187 282 —| —
No.5—4 | 215 [2:a7g:293.19 2.1 17002l 133 50 16 | 70.4 | 90.7| lf 117] 209 405 485 | 479
B | 222 [2la94:11f3 10 24| 1 20 |44 (65 | 73. .5 | 47| o3| 166 333 408 | 424
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5| 210 j2ieg3ia1l3 18l 22| 172018 |29 o (78 [ 79.9|00.2 | 55 97 231| 409 417 | 445
No.6—A | 210 [2:454:083.15 3.4| 171516 |23 54 J6o | — | — | 52| 83 194/ 8313 —| —
2| 208 [3iowle:293 15 85| 1715117 |25 |57 [7s | — | — | 58| 102 197 87a] —| —
C | 200[3:i04:243. 15| 3.5| 175517 |26 |54 {14 | — | — | 60/ 10 107) 362} —| —
D | 207 [1:573:1403.17 4.0| 170616 |25 56 |83 | — | — | 55 o8 208 417 —| —
E | 208 [2:033:063.18| 4.6| 173415 [2a |57 l67 |70.1| — | 46 24l 188 323 393 —
F | 200 |3:o1a:083 17 4.4| 173315 [24 |55 71 | — | — | a8 o1 197 377, — ) =
Nosi—A | 207 2:533:360.211 2.8| 104518 |30 |52 (82,2 80.5 ) 86.1 | 72} 120 23l anal 497 | 485
B 1 210 348075, 21| 24| t7i6t9 [3L 54 | — | — | — | 6129210 | —| —
B | 710 3i234.073.23 1.6| 170516 |28 |57 |s0.8 94.6|87.5| 57| 95 211 421) 494 | 453
o | 212 3i1g3:583 21| 1.4] 175118 |28 |55 |— | — | — | 60{107 225 — —| —
No.g—a | 195 Lis32ara 1y 1.8 170025, 032.060. 451 3 91.1|77.2| 7911 24| 347 475 | 438
B 198 i2:172'023.17] 18| 1685119.1|32.759.9] — | — | — | 65 112 2000 —| —| —
C | 199 2:11[3'063.17 2.0 129013.729.6]54.984,1101.0 74| 00108 101} 419 434 410
D | 104 [1:552:423,19) 2.0| 168519.7/31.360.8 — | — | — | 62/ 1172300 —| —| —
E| 194 1:57}2:573. 18 1.8 1685‘16.429.8‘58.680.0 92.9 | 76.4 | 56| 104 208| 430 446 | 417
No.9—A | 201 2:078:108.22 2.2| 170614.1130.940.983.9 9.2 | 84.5| 50 o4 164 465 547 | 517 s
Bl 205 [2:243'443. 21} 22| l678ll4.532.350.3 — | — | — | 55 108 169 —| — | —
C | 206 |zimdizag all 2.2 iggg:g%géggsgg!su 9.2 | 80.1| 52 lod 173 416| 45| 503
D | 202 la:245i2003.21) 2 agl21, 7j37.058.9] — | — | — e —| —| —
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No.10-A | 203 [2:233:173.19] 4.2 172826:830.170.8 — | — | — |101 16| 278] —| —| —
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G| 210 l:283:203.16) 3.4 | 170426.857.766.9 — | — | — | 84142 268 | | —
D | 205 fa:2if3:273. 14] 3.8 173823235, 605.772.4 87.8 | 70.5 | 72| 137] 241| 339 421 | 385
No.1l-4 | 204 |L:da200.17 3.2 | 175423.536.000.783.7 800|791 89 167 265| 426 400 | 403
B | 212 [oin3a73. 18 2.4 | 172824.7]36.669. 481.6] 78, '3 | 97 130 254 390] 411 | 440
G | 217 [2-27(3-493. 16 1.2| 176517.7/36.1771.592.2) 83.4 | 81,9 | 72| 130 248 425" 399 | 502
Dl o= | ==t Z| —led7senoed —| — | — | 85182312 — —| —
E | 212 [2:383:503. 17] 1.8 | 1728[17.4]35.770.658.3( 82.2 | 72.6 | G7] 13| 225 414) 417 | 400
Fo2w0| [~ | | S| Zeseanicer-— | — | — | 86131208 — —f —
G | 210 l2:nlsa9s. 16 2.2 | 172316.433.667. 181.7) 81.7 | 73,9 | 65| 131 232 374 418 [ 437
H| 210 = —'_~ 1 hsg3oigbes — | — | — | 75 1300301 —| —]| —
No.12-A | 206 2:233:08i3. 17| 2.4 1733}3,1130.2‘%.;73.8 8.4 |76.8| 53107 297 974) 519 467
Bl aog| —|—1—| = | isnzeed—| — | — -4 = =
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E | 205 [1:582:573.18 2.4 | 169021.644.870.287.4] 89.6 | 7.3 | 78 174| 266 435 456 | 482
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E | 206 pi574:233.17 8.0 176527.341.575983.1 — 111 159] 344} 405 — | —
No.ts-a | 206 —{—|—| | _lodiwarss —| — | — |16o0i] 30 — —| —
B | 209 [2:584:033.16) 2.4 | 1775124.834.1(68.377.2 81.7 | 72,9 | 98 131| 301| 416| 425 | 422
G| 205)—|— | —| —| —|24744.669.6 —| — | | 93173302 — _| =
D | 207 2:043:1113.18 2.0| 171725.340.367.078.6 — | — | 92 157 293 413 — | —
: E | 206 (2:273:323.19 2.2| 172523.841.568.380.8) — | — | o2 161| 207/ avg| | —
No.16-A | 212 2:273:163.18 1.0 | 180228, 442.4l65.4/79.4| 81.1 [ 81.0 | 99, 167) 311! 440] 455 | 465
B| 212|—|—|—| —| (288351640865 — | — |il0 155 303 443 — | —
C | 21l [2:494:443.18 1.0 | 175923.7)36.0168.1l87.0/ — | — | 97 149 318 410 .— | —
D 210 —|—|—] —| —0.881.063.G80.0 — | — | o8l 30844 —| —
No.17-A | 206 | —| —|—| —| —li1g.032.161.073.6 — 73136 290 304] — | —
B | 208 12:043:203.18 2.8 | 1751[20.1132.062.974.8 — | — |77 133 306385 _ | _
| 204| 1 —|—| 1 "ol g67.079.a] — 101/ 168 343 409 — | —
D | 202 1472:503.16) 2.2 175426, 7[40. 6‘[58.4‘83.3 75.4 104) 162{ 296 402 418 | 403
No.18-A | 213 2:063:492.18 1.6 | 1900216137, alo2. 587.9 — 79 147 293, 426
B 26| —|—|—| | —lareuzdogrsrdl — | — | 79 169 329 433
C | 216 [2:054:023.16) 2.4 | 1839196137, 360.40.3] 82.1 | 78.7 | 72| 150! 333] 441 424 | 430
D| 28| —| — | —| —| —[21:537.360.300.8 — | — | 79 152 330 as52
E | 216 2:143:273.18 1.2 | 182920.438.768.982.9 — | — | 80 150 321/ 431
No.19-A | 216 | — 1 — ’ —1 —=| —[esdrrioss — | — | s 178 330 416
B | 217 2:143:183.20 3.5 | 181023.146.872.073.4 — | — | 84 181 341] 412
Clozig|—|—| —| —| —[24.66.967577.0 — | — | 85174 328 571
D | 214 2:293:33.17) 3.6 | 178624.444.1|68.376.8] 85.8 | 74.6 | 85! 165 350! 400 506 | 485
E | 218 249d:023.19 3.6 101923.030.766.560.9 — | — | Sif 159 322 421
No.20-A | 225 [2:034:063.20] 2.8 18?/124.0!38.5‘72.8‘81.6 — | .= | o4 147] 209; 207
, B| 28| —|—1—| —| —l25030071.181.7 — | — | 104 141] 288! 405
C | 217 2:002:573.19 3.0 | 191925 13816718855 85.3 | 82.3 | 94 156 322! 437] 448 | 456
. D 218\~ — —| —25.88® 0728846 — | | 101 157) 31| 420
No.21-A | 207 | —| —| | —| —ls6suomgry — | — | 97l 162 368 423
B | 210 [2:193:253.17) 3.0 | 180723.0140.4/76.1177.5 5.7 | §7.9 | 8§ 161 370 450 431 | 461
C| 209} —|—|—| | —23°837.670.776.5 — | — | &g 141| 321| 418
D | 218 l2:423:303.19 2.8 | 181322.330.260.675.4 — | — | 82 144 296/ 413
No.22-A | 217 2:233:243.18 3.1 | 1791120.2/34,063.360.1| 79.8 | 86.4 | 54) 129 28] 440| 428 | 483
B | 216 15.034.269.269.0 — | — | 56 128 256] 415
C | 212 2:353:323.19, 3.0 | 179618.835.969.066.8 — | — | 5d 135 245 435
) D | 219 18.534.860.567.1) — | — | 52 10| 274 436
No.23-A | 216 2:383:263.23 2.0 | 190325.538.4/69.2 — | — | — | 74 112f 345l a78] — | _
B oals) | —|—| T 1230803654 — | — | — | 69 i20 324430 _—| _
G | 21813:003:333.20 1.8 | 179226.2(38.7/68.462.8 82.7 | 86.0 | 75 123 31| 451| 444 | 471
D) 27| —|—|—} | —1|25739.G68.884.0 — | — | 72 133 32alama| | -
E | 218 13:164:173.20 1.9 | 189825.4/30.568.082.4] — | — | 72| 119l 322\ 458 —| —
Floazz|[ | =[5 2= 2.988.700.375.9 — | — | 73 123 34245 — |
No.24-A | 217 1:452:353.21) 1.9 | 196721.634.353.668.7] — | — | 76 137 282 382] —|
B | 217 [1:452:383.21| 2.8 | 197822.4/33.861.670.20 — | — | 7| 136 329 417 — | —
C | 218 |liaeiaifo2y 1| 107720.636.4050.062:3 — | — | 74| La1} 297 308 —
No.25-A | 215 [2:273:103.21| 4,4 1845120.2!32.2152.667.4 - 68 127 274 d05 — | —
B [ 218 12:2113:063.22) 4.5 | 185519,829.957.1(65.1) — 69 124| 284) 302 — | —
C | 24 Jo:2/3:073.25 4.9 182319.380.051.72.7 —| ©9125 283 303 —| —
No.26-A | 218 2:062:53.22) 4.3 177121.035.557.966.11 71.1 | 76.0 | 80\ 145 289 382 437 | 42t
B | 211 ]2:0i[2:533. 21} 4.0 | 176022.533.856.165.0 — | — | 83 137 270 356| — | -
C | 216 2i022:563.25 4.2 1n921.932.750.060.7) — | — | 8 138 275/ 379 — | —
No.27-A | 219 |1:222:353.21 2.6 | 181024.435.957.209.3 — | — | 94 142 278 s | —
B | 218 1:422:573.19 2.7 | 1831[23.033.250.569.9 — | — | 91f 140 217 3s7| -
No.28-A | 212 [1:503:053.211 3.0 | 178921.687.962.768.60 — | — | 8 168/ 300 445, — | —
B | 211 [1:593:123.200 3.2 | 174921.132.256.367.7 76.7 | 78,6 | 68l 131) 263 380 491 | 437
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c| 212 |2:02's:07s. 19i 3.4] 1mao. 9;30.9‘58.4 7.0 — | — | 69 123 264 398; - -
No.29-A | 203 [1:432:453.19 2.3 1790!22.8"33‘ 352.973.60 — | — | 87| 140] 271] 409 —
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No.3l-A | 214 [2:083:053.190 3.9 | 174920.832.948.071.9 — | — | 78 136 265/ 406l —| —
B | 210 [1:502:423.19 42| 1m919.329.651.688.7 — | — | 74 127] 257 404‘ - =
No.32-A | 186 [2:113:108.19 4.2 | 161801.438.456.970.9 — | — | 84 163 280430 | —
No.33-A | 109 l2:123:203.21) 3.7 | 175522. 636.4l55.1i73.1| 87.4 | 74.3| 75| 151 272 427, 485 | 477
B | 211 [2:203:2803. 19 3.6 | 177120.637.458.370.60 — | — | 69l 147 276 41 — | —
C| 217 [2:133:233 37 3.8 176510.5,35.361. 3712 — | — 67' 124 201 4 — | —
No.:-A | 215 (2:183:043.21) 2.7 1760122, oz a9 — | — | 79 133 289 a4 — | —
3| 221 [2:012:463.22| 2.7 | 1787120 7j32.658. 60,4l 70.0 | 74.4 | 76| 133 2721 419 405 | 482
C| 222 f2:0aion3 1 22| 1m922i931 66,2681 — | — | 86| 135 204 a1 — | —
D | 213 |Lisy2:a33 20) BT | 17812 836,250 4659 — | — | 80/ 120 203425 —| —
No.35-A | 218 |LT2:308.21 2.6 | 176194200700 — | — | 73l 125 zvs! ag | —
B | 217 U:512:383.21| 201 | 180220 7(32.955. 572,51 — | — | 74| 125 293 415 —| —
C| 216 1:502:385.21 2.3| 18290, 1’32.3’56.8172.5 79.3 | 85.6 | 75 127 303 404] 82| 408
D| 218 1'372:2203.22| 3.0 1818/103/34.052,1/69.4] — | — | 71| 126] 275 414 — | —
No.36-A | 209 [2:103:123.19 2.5 1831 b0, 8l32, 25, yes.a| — | — | 77 152 206 392 —| —
B| 21z hicaxsazy 23 123/119.6}30.15(1).%28.5 — | = | gy |
C | 207 |1:563:063.22 2.6 | 183117.7120.450.767.)| — | — | 62| 126| 250 460 — | —
D | 212 [l:54z:563.21 2.6 1817, 1130.854.1;72.7 79.0 | 85.4 | 63 125 270] 423 482 | 5%
No.37-A | 210 |1:472:4713.21| 3.5 | 179917.130.458.065.2 — | — | 60! 125 252/ 3] — | —
B | 210 [:allziaal3 29 34| 180016320 455,260, — | — | 55 126 261) 37l —| —
No.28-A | 222 [1:523:14l3.920 8.1 177117.327. 348,207 — | — | 53 89 241i3m] —| —
No. 39 221 [2:083:159.19 2.6 | 173019.431.058.473.3 — | — | 70| 138 276 301 —| —
No. 40 226 2:31’3:51}3.18 L7| 187720.033.560.876.6 — | — | 71127273 414 | —
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0—1 0.7 | 0.8 | 22.8 | 412 | 440 | 6218 | 303 | 131 | 418 | 3.1 | 35 | 154 | 22 | 108 | oer | 2ea
40—2 0.66 ) 0.5 | 23.08 | 4.20 | 440 | 6225 | 3.02 | L3z | 30.7 | 36.3 | 32 | 154 | 122 | 106 | 250 | o8
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On. symmetrical bending of elastically supported-circular
plates to be restrained by shell or ring.

(Jan. 1959)

Eiichi Kuribayashi

Synopsis:
In tnis paper. the author deseribes formulae on symmetrical bending of elastically supported-

cireular plate which is restr'und by cylindrical finite shell or circular ring along edge and some

laboratory tests.
As the relationships between the numerical examples and the test results are favorable, the

author found to be able to determine numerically the elastically fixed condition about such plates,
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Expenmental studies on the Marshall stability test

(Jan, 1959)
Harumi Takeshita
Sabro Matuno
Takeshi Matuzaki

Synopsis

The mixing method, temperature for compaction, curing time of specimen, accuracy of test and
stability correlation ratio in Marshall stability test were experimentaly studied and the relationships
between load and deformation for its specimens were mesured to clarify some phtsxcal properties of
asphalt paving mixtures.
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On the determination of the Thiessen Polygon for -
estimating the average basin rainfall

Toshio Takenouchi Koéichi Tabuki
(Jan. 1959)

Synopsis :

The key point for the determination of the Thiessen Polygon is to know which stations have
boundaries to the station concerned. This has been done usually by the eys. In this paper an
analytical method is proposed which is derived by determing the effective area of the station
concerned. Founded on this analysis three ways for construction of the polygon are illustrated.
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A experimental study 6f the ropes to bé ﬁséd fo'r'the
Wakado-Bashi suspension bridge

Yasuji Tahara
Tetsuo Ikeda
Masamitsu Ohashi
Yoshinari Hayashida

Mitsuhiro Sasanuma

(Jan 1959)

Synopsis :

In order to find the suitable ropes to be used for main cable and hanger of the Wakado-
Bashi suspension-bridge, the authors have conducted a few comparison tests about mechanical
behaviors of some kinds of ropes for suspension bridge.

In this paper, we described only the first test, which is a comparison about several manu-
factured ropes, namely a paraliel wlre Tope, two spiral ropes, a locked coil rope and two strand

ropes.

[ We shall descnbe the second test in next paper.
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Do ¢ HREHD - &
wE ¢ 16.06kg/m
d RFFVE: n—T(A)mﬁﬁ (RA) BEH—4
B& 73.5 mm
B 0 Tx37 7(1+6+12+18) HHZHAY
. {REEREETS ¢ 300ton
MOERES LUBIERS £ 15H
@kt @ JIS.G 3501 74
ok BRESDL
®E : 20 5kg/m
e. REFY F.O=7(B)Oi (RB) TH—5
HE : 66.0 mm
B Tx87 T(L4+6-+12418) FHEZHRY
{REEEER ¢ 800 ton
FAMOBEEI XL OE[EHRE ¢ %—1%?&
#ﬁﬁ JIS G+3501 %9@ ’
 BoE ARTEGRD S
EwE 17. IOkg/m
fooRYy S F-adil. n—-fml;ttﬁ (LY Eﬁ{——
EFE : 88 mm
o e 1+6+12+18+24+34T+40T+40L+46L

. ﬁ!ﬂwﬁ; 612ton

‘gzwr JIS.G+3501 % %7&
Bbo{ ool
=5 @ 45.3kg/m
BLED LS et B CHEAHEROMELT -0 TH B
#, B2 v EMIEL A v FRO L v FEREICL S
BeplifERic X - CRIEMERET 3%, 8FKP, SA,
RADHGMIIRO L 2O LD EDHRETEREL
CHEME & P CREL b DC—RIZIE L fThI S
FHchb, WHMSB, RBI LD 2 v $REOMEE
TRIES b £ v 2HCEOHEL T, A v R0
BROBE L ChHITbD Ry ve R FEEE
EACHERLITFIN TV D D ChHB, LIBRIBTH
DL ORHINCEHEC R I HaDC, ¥~ i —
Y ROBERNHTH 612ton OEKETHRTH Z L E L
f, #DM/OP, SA, SB, RA, RBERIGER
1777 300 ton CHEL 2,

(2)

A A P TRt




BRIy — 7 iz B B SEEREERTE( 1) 127

b2

et

: : (a) # B (b) W
B4, AFSxrou~7 (A) .




128 + K B % R H &

e i A

e

S SR

{
i
!
b
i

(a) 4% &

oo

TR
&—1. FHEOHEN X OFIREX

w #ﬁ%&( B | WEW [FlEex
(F) | (mm) | (mm?) [|kg/mm?)

o] 1| 500 19.6] 125 i
18 6 " 117.8 " 47
21 12 " 235,6 " §
3n 18 ” 353.4 " 1
4n 24 " 471.2 " 5
51 30 " 588, 1 "

i 6 36 " 706.9 "
ant| 127 2,494.0 H
vy A 1| 48 82| 135 A
18 61 4,50 95.4 " ;
2n - 12 " 190.9 " !




EBFER Y — 7T 5 KRBT 1) i}

'k
f
: 'z 5 35 18 | 4.50 2863 | 135
4 2 an| .24 "o 381.7 "
;- o 5n 301 n - 477.1 "
1 6. 36| - m 572.6 "
> 7n} 42 u . 663.0 ”
(A) Lagr| 160 2,690.0
' A i 1 | 4.7 17.3 | 160
N 5] 6 | 4.58 98.8 "
4 20 6 1,88 21,2 "
7 3.n 12 4,43 185.0 "
» an 18| 4.37 269. 8 "
. 5n 24 4:48 378.1 "
i " 61 30 | 4.48 472.7
o ] 7 30 | 5.27 654.4 | 170
: 7
; (B) | &% | 127 2,097,0
5 | e 1] 3.8 1.6 150
TEim 6 | 3.68 63.8( "
5 b 21 12 ” 127.6 "
> 3n 18 " 191.5 "
3 & N . .
: T wo| bE | 1| 36| e8| 150
a |mel LB 6 1 “3.49 . 344.4 I
. IRISS R4 A2 688:8 "
3 o [P |3t | a8 o [ 108802 "
% = -
i} (&) A & 2,525,0
L] —1 T
IR -S b -8:47 |+ 9.5 175
| 27 v | 330 . o518
} HE e 2.0 A 102.6
; 5 4. 3. A 153.6 " } . o
4 Ul o] 1] 330 5.3 | 175 ' R AvImBER
i w221 6.1 3.14 278.8 "
| RIS g Z ig Z ggg 2 Z BRSEREHS (AR 6ton) - to
! (}73) ¢) AVUHE JIS.G-3525 7 pa—rl i
AT LR i I 2,041.0 BIHCT, @MT%&TOX/U@&aﬂMEDﬂ
i = O 1 537 a26] 0. BEREZTB, 2P Uﬁ%ﬁ%h‘-% H—y 1R
' R 6 | '4.87|° 111.8| 140 R .
Solaht e | N ame| MY KRgodor, 7 " B 1 460 (ElHL. 5P
§ ¥ ool 3. 18 i - w--| .:335.3 .. Rk 300%d “C»fj‘ln looxd D{lé.k.ﬁ&?}'l,‘t#‘@{g
; Sl am 24 ol MaT | e :
Foo|Bu | ST s00) = poads ELRe
[N/} T "’ — " d s = 4
% R R R R ) ) ﬁ@meﬁ% Oﬁ%ﬁﬁul%ﬁﬁ&]ﬁ
; =]' 8 6L . n — n G- 3525 TAva=7 mmwmur%sn—u LHEETCH
X > | am| 8o 5.372.0 b5 Efci]uﬁﬂmﬁﬁkﬁeofﬁ?m FH10 2R
: - - ~ TR R, K. BORBE LA LTINS
(2) HROBENESLUHE ) ¥ COBRE Luhwlilik%zﬂll% Lz, o cos
MBIV TRD & 5 iAo 1, ©) b JIS-H-OOL Bz ke
a HMEE -

i #ﬁﬁ%kﬁﬂﬁkﬁéumkn vE] mwxmiﬁko
i RARHICHT D 3 Y BB T b 1
: C o a) THBRE EMOMELNREL, JIS'G-3525 7
{4 o= CBUESREHERENIC S 51 E 5 it
BB, w40 m it g~ 1/50mm PR AL,
b) BIEEHE TIS.G-3526 U { Yo~ HETs
FHECHE O, BRA, SIS, e, M2, B
, HERBOLTES 5o BLATERNE 250mm £ L, Xk
o G TIRT X 3 e v #i 1/100mm o4 ,
YNy — I CRES S, BIRHRRIITH—8 RT FHEIN R UBTREER

(5)




130 oGk OBF % OB OH &

BETHHEC Lichivy, [SHERR, Bt 83 MK
B, BHEBAATY, AR, BEERRET s et
WCHBHZ X B 4 v D+ L 7 REL BT 5,

f) 2)-7H8 HEABHTHRSHO L.8ton ANl
IV —FEBICL Y, FEBIIBEE D /2 (i o
BIERL TR 240 BlomE 7 ) ~ 7852 T 5,

b. #zon|R .

JIS:G3525 7 4 ¥ o~ Pl B A B B LT
HIERBA 24Ty, BIiT 5 ¥ COBHDM, HEES,
UM E R E L, SHmos e, mshy, ks
B, BiRA, HEOZEL, TLFYY s v OPRREY
Fitc, MBI EH—11D F £ M. A. N. 254 1. 000
ton B3R HERA v, #HEO o TH-12 0
(a), (b) KFTHEY } A—2—-CHEL, BHEOE
1 : 3 e e RN ;

bt/ # 22 X BH13 R L 5 Al BT
A YAl =Y (1/1,000mm BEA4) CHIE L,

e BIREE 21T 5 I D RBADEMI L » T D 3
MBI TR L 2

TE—13. pEmoO Mg

a) BABIRNEY SRCALHEASER LB EO
wE— o e, BRR, BRI kM5,

b) HELBIRRE Wi LWERET e
OFFE—HOHRARD, S0r, & Mhos, R
T, THERE, BMEHSERDB,

c) HHEWEBIREE #IROSVRAPL YISO
HREYARLEBCHB, FVAPL vy 2 v RfT5 L
LI X o THBEOBENT R L A XRESR, v
BIRARET Do FHERCET LR L v &y DFER
& LCHREEBITNO 1/2 OWEC 1 IS+ 5 H%
BEERNTIO 1/3 OFEC 30 DR 3 HdikkL T
EETHE L L0, PRERORTY RN L1z,

(3) HEAGRS LUZE (BB

a. #HizonC

SRR AL R R OB S e kRS
(L~ FAH) B#FE—20kwb, P, SA, RAD
MR %M, ¥4 SBLRBOSMIF-HS,D

£—-2. RiemgozRs (%)

W% |C |Mn|Si|P|S|ou| N |mu

B | oed 0.5 0.25 .02 0.021] 015 0.08) 0.07m7Re
sA | o.eq 0.6 0.2 0.022] 0.021] .13 0.08 007 #
sB | 0.8 0.49] 0,27] 0,020 0020 - - lmsm
0.66]_ 0.46] "0L2.5| 0.022] 0.027] 0.15] 0.08 o.ml':am
0.65 0.4 0.30] 0,019 0.21] 0.18] 0.04 0,05, »
RB. | 0.85) 049 o.zfocofo0on | -] —jmom

| gk o8] 0.8 o.30] 0.003] 0.0m9] 0,00 .04 0.05m7e
) géﬁﬁq' L7 | o6 050 o2 0.0 c.of 014 0.0 008 4
b)Y - BE - ;
B2, ey b A s R | 0.6 047 0.2 0.07] 0.000] 0.17) .06 0.0 »
(6)
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BRI —7 M35 HERaB( 1) 131

%—3. JIS.G-3501 #5778, i oo
qL2gmess (%)

F—4, JIS-G:3502 w7 s B o{LERS (%)

my|me| c |[M]| si [ P s

agi[g%| C | Mn | s | P | s |cu

ST | SWR 7 10.55~0.65 <0.60 [0. 15—-0.35} <0.045 | <0.085
9% | SWR 9 [0.75~0,85 <0.60 0. 15~0.35] <0.630 | <0.030

#811 ESWRP110.60~0.75/0.30~0. 600. lz~o‘35‘<o.osnz<o. o'aoi<o. 20

£12 SWRP20.75~0. sa!n. 30~0.60,0.12~0. &! <0, 030,<0. 030;<0. 20

]—5. 2 v FHEORMBBER O R

Ay 2%

| s , emEIE & (mm) 5lm e (kg/mm?)
wme | moe | weimy | 59 : 0IIEmE
£ | mm) | (mm) | (@) |(kgmme)| F7EH | A7 EB | AR 2 x| g
5.0 9.5 6 105~-110 4.93 5.02 147~157 | 143~150 97
P . : (152) | (147) :
4.81 n " 105~-110 4,71 4.82 151 149 99
sA 4.50 Vi " 105~2110 | 4.43~4,44 | 4.50~4.53 | 158~162 | 148~159 95
(160) (152)
3.49 8.2 Vi 104~107 | 3.41~3,.42 | 3.47~3.49 | 163~170 | 154~157 94
" (166) |~ (156) .
3.68 8.7 108 3.61~3.62 | 3.70~3.71 | 172~183 | 155~163 ‘89
RA _ . , arry | sy |
3.84 9.0 106~109 3.78 3.87 162~166 153 93
T(161)

B Lok Ch b JIS-G-3501 agatsifkic L B8
B, 9B ORES(E—3 )8 k¥ JIS-G.3502
Y7 /BRSO LIS, 2 B ORERS (B
4) rwE—20{LERAS LEHT D, KTE—2LF
— 3BT, P, SA, RAe:iﬂhf.:ﬁzﬂo Cagl#e
b 0.01 % EEL T2, MEBEESE TS,
F— 2 P R4 F I B LT NTEBICHA LTS
A, FRCEAL TV 3 BFLYT /8N QE Cut
0.059%, Ni:<C0.5%, Cr:<0.10% ¢CH5T L%
HADIEABL T L 5 THDo LOIMROM
%, EERE, BARRL ST TRCARCEALTVS
ME T TR OEREET 5,
b. FIC DT
a) JEME FROTEREOEBIED CRF
C, BROBA~TANOZEZIFF S L & CRIROF
AEERC S 1o
b) BIIRERER FEROA v FATL £ v FHOF[HEHKS
BPHMTHLE—5OX I CHBN, F v +ROMER
HOFE X - CEIERIAH 1~11 % BEET T3
Zriibinb. T ORKRLHEMIC 50 % OEERD
BECRizLAZEDLRILVR, 80 % DEERDE
B HEROREEEROBOEET 5, Lok
S THRA v OB BRI LREL AR X A b i
o BEOLHRAEHKROMLOM &2 RTHRELE,
EEREHET R0 L5,
WICHITRICHE 5 BUIT & DR OFERIIERE, ok
OB RUET B LFH—T0L I rieD, BIRHERI R
— DML D LA, eV TiESB, R
BOMORHARE (4 %0LE) EohEGHA LKLY,

£ mEomTIoEs .
RRLBE | BERREE K %@‘?gbé’fi

@ % | (mm) | (mm) (%)
p | s | 95| sm|o-73
SA 5.50 9.5 a6 |° 78
4.70 9.5 4.6 77
4,58 9.5 | .4.50 78
1.88 55 | 910 89
SB 4.43 9.5 4.80 79
437 . 95 5.00° 80
448 9.5 470 279
5.27 9.5 3:38| - 70
349 ] 82 | sl -8
RA 3.68 8.7 5.79 83
384 |. "90 | 567 .82
1 s 79| 6.2 -85
RB, |, 3.30 | 83 | 645 85
s 8.3 eorf 8

7 2 ) BT RER SV TRGAEERRONU: 4%
DlLE (BEERE 107). LHFELCW3, oA
RELLTY B d O FEEOEIGAE - (T ATASE
MO—Hi K- b DinE) BAEEE LD
B, VX P, SA, RA, LTIZHL, SB; R
BeRBRHEP U\ B, SB, RBISREAILGED:
THTHIL S, Ay HEEOHER LB
fdDTHLR, LBty FHHELES DY
MIMTA L % © XS U TR AR S B A% i
Uy BRYE, TOUDBRRSETcRC- BBl
BhOLBXOND, s
W BIER S LR ADBFELER RS EH=80
X5l D, FROBMKGTKED L 5 cBTievy,

(7)) -




132 oKk UF R OB @ &
Rl = 0GRS O RMRBAAO

o (%) B0 (%)

CZTERALE 0.2% ORTJMUE EFHELES
Tr et TRBRELELTHRI LT AU R
0. 1% HETHALE I HENS D, AERCHELE
RLizLTh, 0.2% BfRan 0.7 % BRAL VES,
RREERDKRE TR L FOBEAMNEEChD, X
TE=S A DRREY S LB EGERE 5D B
T0~80.9 HRUTW B, 7 24 ) HOEFCE, KR
{343.75~80 %, ¥4 @ Kéln-Miilhein e Buie
| =2 R I ) 2 U—f@#ﬁ(ﬁéﬂtﬂ:bt 77~80 %
ThiiorHESh v, :na%moﬁuaﬂ;«t,
EORBRETIRIEG L5 Ch B, |
- RGBS OB RME LRy h s L
—9D L 5ThHBM, ERHEIEFORIEL R D
TThHirD, RRANCHRRLEY L EL Sha,
PRIVSAQHRPLBRCL S, HBBIFEERSDE

- 2
e o Bl #® B ¥ r(kg/mm?) ‘ ‘ 1
P (mm) | SR | ko] M (%) | AW Lokt K | LBM [loki| M.
et os0 | 146 Y R LR 59 |- 581 98- 381 a4’ 113
SA 4.5 151 151 100 56 | ‘58 |. 103 38 43 113
4.70 171 160 % | 88 | . — — | 7 a — —
4,58 170 169 99 | 25 1.7 68 36 3i |86
.1.88 173 175 101 — 0.9 — 26 17 65
SB 4,43 175 L1 99 1.9 1.2 63 .39 29 74
- 4,37 175 175 00 | 1.7 20 117 " - 28 74
4.48 : 175 179 - 102 1.8 .| 1.8 | 100 ©o3l 28 90
5.27 170 167 %8 | 53 1.9 36 36 23 64
rRa| 36 |. 156 157 100 | 6.2 6.1 39 39 42 " 108
_RB| 338 173 175 101 1.7 1.8 106 40 35 88
L 129 128 991 29 | 40| 10 — — —
L T 132 131 99 3.4 3.8 112 . — - —
S 137 47 | w07 | 27 | 31 110 47 51 109
F8. BKALIBRION F—0. DITRERS DML BB
B E | BllRs | B j <[ BB | AEERIE | BRBRM .00
A E | (mm) | hg/mm)| (hgmmed] 209 85| Cam) | rg/mim)| g/ mme)| %)
P 5.00 146 107 73 P Ts0 ) 125 | e 117
SA |1 4.50 151 | 102 6. - SA- 40 185 | 161 |- U2
K 7. 191 71 Lo L 88~d 70T 170 | 73 | 102
_ 18 10 11 70 SB. | s, 160 |, 170 106
. 1.88 173 157 91 ——— - T —
SB 4.43 175 151 86 RA [3.49~3.68 .. 1507.7) ‘155 [ . 103"
437 n 139 79
4.48 " 131 75 RB [3.30~3.14 175 173 99
5.27 " " 77 . U
- . L. | .12 129 103
RA 3,68 156 101 65 L T 135 | 132 98
. . . E A 140 137 98
RB 3.30 173 140 81
: L 129 99 77 BRHAIEHIC I, EEHR0.8~3.2 % ORI
L T 132 N 75 20, - —14
S 13 o D, TDBEAEL 2% AT Cholco TH [te
ERYINTE D 1 4] =§"J"'?‘o

KICHBOBEAREIC >\ TR ﬁmz, _~ﬂ% M
itk e RSO TR O, TR, # 7 %
DHEBF EThig DB B, HxF #2210 rRT &

(a) LoZH

(8)

L T R




H
i.

B ~7 M BE 5 Ry 1) 133

BT ol DROMEREFEDL LIt e B hIHR L B
—10 DEE L ATTH L B,

&—11. JIS ox v I EHK

% M o # (mm)
Ay & | %O | BE%ED 70.26 [ 1,00 | 2.30 | 3.70
o | Mg | g ? l

1.00 | 2.30{ 3.70 | 4.50

= g;;@“ 198 | 29 ] 28 | 27 | 26

Avi | oM mi@ | 21§ 20 | 18| 17

e) AT YRKEE JIS:G-3525 U4 vu—7iBESR
NTes 3 VEROELRTE F—1l D2k Ch
(b) RA, Po#Hk B, tis JIS (it 4.5mm Pl LRV DC, B
S 5.00mm (o LTk 16 Fl% sl 352 ias
THTEE L, ABREEE 12 0L5CThHBN,
SB, RBIEIFBCHSL Tt 30RLY, %0
HEIC TR KR T I Sehr 2o, H#ib
N, JZ—TEEBULLHORS VEENFELTHSE
EERLTS,

F—12. x=vy lm& (D B8)

% | P B BRBABE Y D Ml R BIOK
FR | (mm) | GF) | (o) [PEEE™ ()
P | 50 26 27 | 1.53 6
SA | 4.50 108 27 | 2.13 8
) SB. RBomsE ' sB | 527 19 23 | 3.0 13
(c) SB, RBOIH 4,48 17 16 | 52 3
BHEH14. HHOWE . 4.37 12 4 | 3.9 28
) 4.33 8 1’61 1.1 g
3¢ ol 1. 4 2 5.0 1
B0 REAROTILRL 158 4 B | 1.3 9
B OME AR 4.70 1 12 — —
K . el (% 107%kg/ cm’*’) ;
" o . 3.49 130 28 1,2 4
Koln Miilheim o4 — 1.80~1, 631 RA "
7 e (T4 1,920) 3.68 | 36 25 0.7 3
: 314 | 137 23 8.9 39
G. Washington #0578 ’ 1 RB 1.
Ay 2 1.758~1.898 » 3.30 23 29 3.4 12
- ; .87 6 6
22 Detroit o o — 7 L85 é ggg“(gi%g%) L .8 8 8t 2.0

G. Washington ;}'ﬁo#-—
x| S 1.940~2. 110

3 Golden Gate fm 5 — 7= . 2‘020

+ LEBRH
-Grat, . |'0=0.2~0, 3ym? - 2,140
ﬁ Brenner / :
DEEM | 5=0, 3~0. 5¢/m? 2.100

5z 8T 1,750~1, 950 X 108 kg/em?, A v =8CIE
1,950~2,100x 108 kg/em? L 3% 5 & LR T 2, &
C B { L5 ¢ 1,730~1, 900 % mekg/cmz
2y EHTP, SAE1,950~2,000% 108kg/em?, 7=
SB, RB 1,810~1,930x 105 kg/em? Chote, S
B, RB O8It 10 offgonEie s
—BLAfi o TV B, TIUdA v +1%, FHof

(9)




134 4 & B

% B Om 4
B15. JIS ofEi, BIEK
- FRAR | TR
# B o & (mo) | Uha)| (g/md)
1.6 ##2 2.00 BT 2 165
2,00 u 2,30 »u .2 190
2.30 *M®xs5bo0 2 220

e) R|—16. v X OHER
=H15, - &P VHFE
: . W) x 3 W X o E ®
d) sELdNTRER JIS O@EFEKIc LD LS L % 2 R E e
i A [ A S R AR T A BN (mm)} (gfm? | (g/mAlEk | (g/m?) | (e/m?ik
Vb, ZOEAE LTHEELTC5 13 ok P |50 [283~323 303 | 5 {306~362 388 | 14
R¥BZredno o #13 hi07 45 ~BOWE 5445 [a7a~303 380 | 5 [322~386 360 |18
P, SA, SB, Lic, 817, 6x19 OER A, RB 5.27 [278~204 286 | 2 |2d0~320 288 | 3
RHLTAG 5o HEOMABE LUFEBRE—C (o 4153 —| 410 | 1 [3a8~a10] 387 | 3
AR 1Y s 2 B 4.48| 279 | 270 | 1 |283~a88 358 | 8
TFo i SA, RA, LESMCHAL T 52, S 4,37 |370~434] 376 | 7 [227~352 301 3
B: RBOFHEL DL THERERDIOND ok, Tols
5 Uiy etk 1956 ZEDETHTITC, HEEOMIE 3.84 [378~308 387 | 5 - ==
g Ly SRR 195 WA C, HE RA | 3.68 [350~362 359 | 5 1351~416] 378| 6
» LOHBFERAR—TH Y, HBRENAE {ETT 3:49 — — | — |201~314] 256 | 24
BHEDT EMBHBENTLDA—EBHDLDIH .30 2172300 224 | 2 [190~225 210 | 6
BLEbOTHD, 3.14 - — | — |196~323 272| 24
F=—13. IS OpE LTS I T —
el B E
e _ R
F B o & (mm) 6x17, [7 4 7 — % |5 ® W OB %
( (mm) | 6x19 | | | PRBURE :
L8 wgx 200 T | 1L6 |68 | g, (mm) | () | L]2}3]4]5]6
2.00 2.30 13.2 48"
2.30 2.60 15.0 60 46 P [ 500 ) 14 —| =464
2.60 2.90 16.8 @ | a0 N o : .
2.90 3.20 N 4 - 4. A . - lanl e b
3.20 3.50 20.4 54 44 4.50 Y. |—=|—|—f—|5]l4
3.50 3.80 22.2 52 40
3.80 4.50 24.8 52 40 4.70 1 —=]=11|—|-
1,50 5.00 24.8 50 36 4.58 2 |—|=l2|=|=|—
. 1.88 2 — g ===
SB| 4| 3 |—\—l1lz]|—|—
—14. R ; 4.37 —|=1=l2}1]—
] ﬁﬁbiﬁ@ﬁ& | e IR el et I
werare | BB U M O 3 .2 4 3 1
g ow | RRE R T it
& (mm) | B K| B K| FH Y POy ey
p | 50| 50 | 44 | 127 L T R el e Bl Bl v
sA | 450 40 68 53 | 168 347 1 N T
RB | 3.80 6 |—1—|1|5|=|=
sB | 527 28 10 34 30 .
1,48 38 60 18 54 14 | ¢ [3]3]9]|9
4 34 50 a1 18 ‘
a.42 »® 8 a 12 WEERA, RBICSHHBITObOMERS » nl
i HHAEL ECh » T FHERERIMERNE R BRSNS
RA | Ao S| 1] S 2 R@ALTLB, KICBMHREARL 218 R
SR PEAR, SARPORK, SB, RA, RBIXE
B | U OB R R R camrs. aeRNHBEAOAY FH16 R
R 3.30 7 08 91 28 ' o I8 e T3 Yo
- 3| o RIS A v R, A v FEE, A v R, LU
L j+8% | % s v S MEONTEOEE-CLOERL T 5, i

e) A vkEE JIS-H.0401 FisA v 2HBFET

» LT HATRES L ORRRA Lo Bl
AAEABTT B, I\ o CHAHR Y —EE LT

& #—-16 DK S HEL T 5o HRBIMIRIS,
17 OmEREEL B, chl#—156 Liintse,

2 N EARTAT Lab B A SR - & Rk ST
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T — 7B B REBigE( 1) 135

BEH—16. ARAMBRE

g®—18. s v YRR

F—1. 2z 9~74KiR

10 giicirgisfem, E0Bo s ) —rHRomnsig
RO o RIS K booehivg, HgoBEsEL
HID DGR T D0 EA S B,

i

oo | B E BrEeyl T K c. HRZALT
(mm) | (mm) | &) [A|B1C D mmosmsmonses—20 iy, B2~200
P 5.0 58 41134 FEHORBR MR PR 2BIR LD TH B,
SA 4.5 54 18 |5 (10 3 |— £=—20. SR HRBELE
5.27 64 4 3|1 |—1— SR o | oo % %%
4,48 53 5 3111 |— Beh | fnn | (%) | 1085(kg/cm?)
4,37 53 3|3 |~|—|— T
SB | 4.43 53 3 |3l—|—|- (ton) [ (mm) 9| 20~60t ;60~180¢
1.88 22 2 {2|—1—]|—
458 o P I I RS-1| 349.0| 3,246 | 4.56 —1 1,980
4:70 57 1 1| =1 ={— RS-2 349.5 3,264 | 4.65 — 1,956 -
] RR-1{ 35401 3,343 4.29 — ] 2,030
ra | S8 21 ¥kl - RR2| 3000 3268 dad| — 2,000
384 6 2 1 - RR-3| 353.0 3,349 | 4.10 —1 1,980
P
RK;-1| 357.0| 3,252 4.65 — —
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FE-17.(f)

F2l. REETLE b SRR
EEE | R BB & 50
& % | mn - - - b
D | Bk | Bt | i | o)
P 300 357.0 347.5 | 351.0 117
SA ” 394.0 386.0 | 389.2 130
SB n | 344:5] 343.0| 343.6] 114
RA n 367.0 361.0 364.5 121
RB " 320.0 | 318.0.; 319.1 106
L 612 672.0 660.0 | 664.7 109
22, = U@mIE .
R | HEE |2 VR(EF |y 3/WERY
s | wmiws | h Vs | DRVERAmEAa Y
() 1o L =% (%)
P 355.6 351.0 1.3 0 0
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RA 396.2 | 364.5.1-:8.0| 5.0 8.0
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FOMEEEOECH B

REFROI VREIVFRHBELCAL L 22 DL
BYChBD, T URYBLIBTCH - ol T D
BEOEKTCHBM, FRBIKR T Foa A,
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IENDBEEC X - TEET 5, 2 VR Y FE—EX
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LEHThHB, TLERLIVRIHL LTRKADE Sie
7850

o= BRI TSP X 100(9) -+(2)

A e AT FOIYVEIR, n { FOF

B, 50 i AR VKOWEN, B FHROI UM
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BRI VR EX B0 EROC Yy FER (K v F
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% F.Schleicher DB AABHETE S & L2 D,
b) i EEETOMOFIROMOLHETS L5

®—23. W= VR EOMEM
- { 8 10 | 12 16
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3% REFORHERI :, BHE LRk X IOk T
BEDMENE 2 B, BRI CR TN E L5
HHEBHC L 57 —T Lo v ElT o, R
OREFHALETH D, BRERMCL 35 —7 00
BADFR L HOBEFRASSECL 5, BIGAMAR
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BEPOERTRBE £-29 DL 5 THD, PR
40 a—FOREFREIE T L R Ly v T B0
ThH Y, Fofit REroRtEficsh s, #—27 &
F—29 AW TBLRE CNODEEE LV T N
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(4D;) &, $AREEFRDEINC X5 Fo fhe X1
(4D5) ' X ST ORI ORD (4D) 7o EH
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Li5Be ADy » ADp GRHEEECH Y, 4Do (XRY
BTG CIERAOIMIc LT 50 ¢, WE~HEI i
BANHIBIR L 72 D, 55 A DERET B, HEan
i b ZBROBEROWHREALHE 100 ton DFiE ¢
T HBE, SRR (D)D) 5 LU FREE LR
(4D/D) 3%—3l DL 5inlch. ShMBLRB L I
BEOEAILL, SA, SB, RA, RBoOAFETAE
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Experimental Study on the Lateral Bearing
Capacity of a Highway Guardrail Post

Shiro Ihukiyama, Xazuo Satd,
(Jan. 1959)

Synopsis :
Up to the present, there have been very few experlmental studies o1 the lateral bearmg

capacity of a highway guardrail post which was erected on the shoulder,
The writers, therefore, tried to obtain the value of the lateral bearing capacity of a post
which was erected in various way, against static and dynamic loads.
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