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An Experimental Study on Snow Drift Control (3)
———Highway maintenance in snowy districts ——
(December 1955)

S, TANIFUJL.
T.OcAawa

Synopsis :

It is the purpose of this experimental study to make clear the condition of snow drifting, such
as caused by the various types of the fence, and to determine the relations which exist between
the drift and the factors that govern its formation.

The present report deals primarily with experiments which were carried out to clarify the re-
lations between the field observations and the wind tunnel tests. The results obtained by the ex-
periments will be summarized as follows :

Contents
kinematic

Coefficient of eddy viscosity and intensity of turbulence on the snow fields. --
Initial velocity of the snow storm on the fields.
Heights of the snow storm on the fields. -----

On the similarity law of air flow.
On the similarity law of snow drift.
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E._I:IUH =X 5 I —IFERET
A =[S 5m ga0 |s.28]216] 37.6 | 0.1] 1.5x10° | 7.5x10° | (1.5x100) |¥h
REOR= s 3 ' B 3 Gom
= |& et 5 . ¢
Tenr Eeo 6.00 |5.98|202] 35.1 | 08| Laxies | 7.0x108 | (ax100) 36m
EloH= 'gigm 510 |5.19|1.90] 33.4 | 14| 1.3x108 | 6.5%10% | (1.3x10%)

37, AhoBRXoHYABCRDLORELDS KRTEZSITLHS, hnbERDOHEI OEFRAY
KB EOFDL S KIS, BHEERLEDLBEHRE, TiebbroRE,rGEV- B Zﬂnfsaéfa)‘FL
B EES (FhebbREETHY) oFEEEY > O Thh.

215 FHIOMEE LT 5IHA0RIOH
(F#E—1.2 rRicoicHiAc i 5 HER)

B#EEE & m/sec FyEsE  Vm/sec Aho®rs 1%
3.40 m/sec 11.60 m/sec 29 %
2,10 n# 8.00 »# 26 9%
3.50 no 13.40 »# | 26 %
3.30 n 13.00 o 25 %
3.00 » 14.90 o 20 %
2.80 n 16.30 » 17 %
X+ I/—ZmZX 1"‘/’1’3 (1.18)
ST, X AT,

ta: HEE f=N—1, fal$ e ThobbERE (1-«) x100% KHIET 5
-EEOE, —oBs, HEE f=N-1=6—1=5 BBEF «=0.05
TrbbEEE (1-«)x100%=95% KRIETD -DHEOEL =
=2.57 "C&h 5o
wp » EHAEEREREME, 1.17 KRR X 5 CEAROTEHREET bbb
Kr‘ﬁﬁia)-‘?—jﬁﬁ wk G BEER, TOh 23 VEEETAHEIER
?ét %.’%—3_50 s, HEE f=N-1=6-1=5 HET5 br
iEzM’ 1’ DEEERER, br= 0.952, Z——l 050 “Ch Bo
N: BADKEZZX,
m s BEH (ebhbRERFH)
5 EOHEERE BT, $PE Lo THEN%IAR D OF &3 Working origin method % V% 2 ETEEAMEE
[ ob £ <%
EBEEAYRHBOK F-AREfv(h L ToBiicl, Lip~ieRe -5 F-55745 £ DB
BRAL CERTRE R .
(10)



-

SHE ORI b BB R BY 5 RIS (3) 1

2.57x1.05%x4.45 2.57x1.05%x4.45
. BT 2o 3, 83— T e
23.83+ e = m =22 Ve

23.33+2*——5;’1‘5‘ 67 m 223,83~ 251X 4.01

2.45
23.83+4.90 = m =>23.83-4.90
28.73=m =18.93
29%=m=19%
BlEn k5 L TR bR OBRI DEFAREN D, AN0OBIR 20~30% ¢hb LEESh, Mlo
HD 2HEBEORIIGEL TV 5, ThdL, RROFEE sV, LhoBshzoBFETH L
bHoT, EERDON T BHEROGEOHLABE CLHZ L RTRL T 5.

2. RMEBCRBOVRESIEZE

REFICREE, RORLHTHRRO—>0OEHNER CH SROANK L BIHHF TH DM, FHH
EARERRTH0RE L 50, E TS5, KEFKRBEOBF ZEMCNL T, HHEDS5—E
OEIDFEHAKCERL TH8Td %, BHOMSH ERIC, b5 EOoES oFREYEATS &,
A—OEREECIMENELIRLESRVEL NS 2 LRED LS, 55— EOTFHERTCIRET S,
LU B2 T 530 TRE L, RETHELRELAVELES DI TChS, 0T, bb—EDHI
LUCHEHELESm OFESERBE, 5sec HOTFBARLEHSHEREL, T0 Ssec HIRERH LM EL
FERL 2o D3, WENEL CHHN D HRIERG, oV X ) oY BALOTH 5o

oLy, BRHOFHOAFMBOSHRERBC I >CHELINDS Z b2 T %, LTV E,
Fok 2br Ssec BT L (BB LEGRET L) BERLOLAEILERL, ©H~L 0000 o
BElEE R Do TORERE, BENEE N BHoW n BIIHRE %01 s EIRFRENR e oic e $5o TL
CTERLERE, B 2 &*z‘ah‘éé’r Ssec [HZ & D BHREF L HIE Fhd EOBEORBRRE L T#E
IR5, HEMBOSNEZFERBLEETS L, REOHE Z:Eﬁiimﬁﬁfﬁoﬁé%ifﬁ%,

2

z
Sm7= d’t_—'_‘:jo;é(t)dt:-%—o. 500 @ 1)
AT, e V(z)~ V()
V(z) : & = oW HBMER,
V(=) : B 2 ioBV 5 EE,
z: BEEEDEX,
u: FOREOEB O HEEREENEEM

RIST S ¢ Dk bhs, EESHORTHARSEIEERBRIR %, ToFORHRAM V(z) -

2.1 ORAD,
v(z) =V (z) +ut 2. 2
DIECEBIZKDB Z LMRTE Do
RO & 5 2, KEMERLIT>REE 5 SHEREE (G B IR BREH S RNAEK) s 33er
Tr, PEDL 3B, WEHSLE LAY, TAoREOHDANT, SHIFLVREOHKE 0.05 EET

Bl
N=50,
m=21, 1
=29
Zbm ¢ @ 3
V(z) = V(5) =5.50 m/sec, |
#=1.50 m/sec J

OFE, REOH T ABIENERSHORRNS T,
f 4(r) dr=52-0.500

29
=5 0.500

(1)




2 + Kk B % B B &

=0.580—0.500
=-+0.080 2. 4)
EHRIET S ¢t DEPBRDOBAD, 20 ¢ OURTERIMOEERSEND,
t=+0.20 2. 5)
TbHo TD ¢ ITHYETHEML 2.3 OBERAGT 2.2 b,
V{z)=V(z)+ut (2. 6)
=V (5)=5.50+1.50x (+0.20)
=5.50+0.30 '
=5_80 m/sec
Lieho TLTEDOEE 5mit bl RN, RBEL1EE SHEFRBTELH 5,
b5 —onEMLRTE,

N=57,
n =29,
73 =28,
=5m (2. 7)
V{(z) =7(5)=6.00 m/sec, J
u=1.80 m/sec
DFHR, BB E<ERCL T,
4 _np
fogi(t)dt_.w 0.500
=28
=5 0.500
=0.491-0.500
=--0.009 2. 8)
KERIET 5 ¢ offix,
t=—0.02 2. 9)

tiedo ZORRR, FHEREND =—0.02 KHS TR L 2 ARRESEHO B R A FN DD, ©
D IR T R,
V(z)=V(=) +u
=V(5)=6.00+1.80x {—0.02)

=6.00—-0.04
=5.96
) 226,00 m/sec (2.10)
T, TOES Smick 2ERHMERAN, NEH LT HEFER F-2) RERCRENBEDEI 5m
T 5o R i3s3 BIRHIR AR
EDDTF~2 Lk %P::}LBDFE%EE’E’&&&%?Q%@ﬁ; SR SRS 9,30 m/soc
#—2.1 THBo ShbEES Smicisth sEHEEDfEHE " 6.00 #
ReRDBE 1L KBBHEFLELERCLTO¥F¥0 LS5 - " 5.80 »
i, " 5.70 n
X +'—:f’ﬁgm = '5(—:;%1; " 3.40 ¢
2.78x1.06x2.11 2.78x1.06x2.11
6. 04+Tgmg 6.04— 5

2.78x2.24 2.78x2.24
6. 04+—ngg 6.04 e

6.044+2.78 = m >6.04—2.78
8.82=m>=3.26.
8.80 m/sec = m = 3.30 m/sec

(1z)

i

[
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EHOKE Y PR TAICBE T 5 HBRBI%E (3)

ZhboOFERN D, KBEFICRERES 5nic st 2RHEAENTY 6m/sec BEO RFRECHES

HEEIN S,

3. RBEOETEHHE

KEFROBESHORTUCOULTUL, BONOHENRZL LR TWBMR, &2 TRLPED L5 sl #rE
PERRT B, ¥k, REROBEAHOERATIEMER, TOEBMHIMIC—F—HL kv ?F‘%‘K, EEHE
T}, FOREROEICHTHIRPOHAFE—FRRBELL-Z L AEDBRD, Tiebb, KERORES
MREARE SV TEOFEMANRKECZ LHABDONEDTCH DS LﬁxL«cﬁxbﬁ{uﬁjk%uicoﬁ?i

THoTH Do
VE, REROLLVLEIREREN X oRbT L, TORBHEERI,
_z=F
f(:c):%e G Y
=0 ,z<lB [CRNY)
ST, A : location parameter,

o : decay constant

ThHe 5T, F(2) HrfHohc L 23250, SEOFHEHLTH. TOEE,
B ={" s@dr@
=" s@raar
= S o?—c«l—e—“id:t
0 G

1 I
¢ ( l)
@ 2)
T HER,
Bx)={" s@ar@

={7 s@r@dx
= 5 he _"Z_d:r
re

()

=202 (3. 3)

1
G

CHDHMH,
V(X)=D¥X)

=E({X~EX)}*)

=E(X2)—E(X)

=20%2—02

=62 3G 9
LD, N A— 2 s WU T DTE 212 10T, TG IRAFFE ST N0 TE Do
T CHEHEN DT A~ 20 RHIETHIUE, DEDLSETHI X,
3.2 rkkHTC,

(13)

4




14 + K B % W&

E(X)= f ® () (2)

={"s@ e
| IS -
= f:oa:f(x)(lx
1 x
* N 7\_'I:Z=:ﬂ i f (1k) i
=X ,
=m
=g (3. 8)
ThHEND, Thund o(BFYm) REETHZLRTE B,
fnds, BSHHOREECH T, BHE GESER) OMFIEX{Td> L LI, TOZOD/ 85 4~% 6, 6 %
HET B, (BlErbbas Lok, 8 R FHTCEARCERGCH D, DTOMEY, Hilko k5.
EEOFTHETIEERILT.), DFO L T Xl _
3.1 KsWC, BloNEE 5 s, (Fay MBI, HASEOFMEFCLHS,), ;
log: f(z) =—log ef-—i;-‘g.— A (3. 6)
ThHHMND, < :
Yo=log. f(z), ] . :
Xo=zx,
— 3 L : |
. Aj=—logea+ - \ ERE)) f
BOE—-I— J |
2
LEEHBI N, 3.6 13,
Yo=Ag+ ByX, (3. 8)

L7eY, Yo & Xo & OMICEMEENL DD, ThALE T uy FTHZ LR EI>T, BEEOHFNRTCE S,
L CHBRIC, Ag, By OfEND, ZODRF A4 0, 3 HEFTBHILLTCEBDOTCHD, UL LR, B
WD X5 KEFEOFIBEL TUE 3.7 i,

Yo=loge f () 3
Xo==x [

Ao=—log. s 6.9
Boz——~i
[

Lig2C, 3.8 AR T 5o do WOUE By DM HETELI/ ST £ — % ¢ O o0k —K LA\ 54
BB Thid, ZEHCESEFO L) el LR HHET B, Tiebb, B O EH U BRIk S
DEH (W%, BWET tan0) THY, Ao OHETOMEFTHERD Yo B ORA (EV-Bhug, ToOHE
HER Yo RELYIBHE) Thot, TRAHOENBEE LI o0 ¢ DHEFEEN, HERE—RLAVEBEMN
ZLDTHB, Thwx, BEMOHMELTI LI, TO 5 A — 2 2 #FT IR, TEE (EEN
AT BHE) LT, 2FOL ST HDMEL, _5

3.1 K3\, EEDA V7Y 22 b b KRL, BRECEE, i

z-B i

Flz)=1—e"5" , (3.10) "
ThYH, i, ;
z-htf R H
Floth)=1—e2% (3.11) R
LichinG, 8,
. i
Plathy= (13 ) +e TR @) (3.12)
Thbo T STHIC,
(14)

|
|



BRI b iR TR 3 5 ERETFE (3) 15

Y=F(x+h), ]

EF(.I), L

L] )
A=y, ; (3.13)

. |

B=e"5 )

EHiEF#A AL 3,12 1,

Y=A+BX 3.19)

Ligh, ¥ & X L oMKEREGERS S5 2 Lavbrd, Thdk, EilAy Fay FLAK, EEREC—E
FCHATCIE, FBEBPEEL CTEv, (Tihebd, Y=F(ath) 2{8, X=F(z) ¥BHBLL oy b
L, KE—EHOEH FeS L Cuhug, BEE LA LTIL29hXitty) ER &% oy FLTHELR
RHEEERE Y, X HHoTSAR L OREREROETH B, BVRIUE, ToTEAM,

) F(x+h)=F(z) (3.15)
Th3hb, BEDAV I ) AV A,
h—s0 (3.16)
DIEREFDLL CHBDTH D, Thdx, TOEEFESOMM, Tichb, X=F(2) @hticT A% 6 LThiE’
tanﬂ:e'% (3.17)

(=B, 3.13 »5)
ZXDC, 25 4~ 20 XEETHZLMTES,

e, 3.2, 3.5 6, -
E(X)=X

=m
=g (3.18)
THY, Ei, 3.4 KX,
V(X) =D2(X)
=E({X—-E(X)}2)
=E(X2) —E*(X)
=u?
=q? (3.19)
OBERS BIrD, 3.18 kB g DR (Tiebb, X%) £ 319 KI5 2 DELERETE LinINTh
KEDEFEEZRAD - LHTE D, o, B EOHEREC LT, Fa X2 TELICR ) 0F4EE Working
origin method % fiv-% &, FOHEMEECLDZ Lit, —ROBELER TS B, i, BESFO SEE
DIFERAT, ERRCKT BERO 10 ikl o, (Tihbb, <10 03 05), H73EIAT-55F
ERNEVDT, X2 BIEELEX G EnH B, TORICE, SHEEREROBALEHTIUEI v,
DUEOHFEC Lo C, BE 5 SR EE L HHBT R RN I T — 2200, WD/ 5 1~ o
FEETDHL, 2FO LIRS, F2HBRAHE 20cm F3.1  ZEIIHIELBUERS Y
DEEFE, TiebbRE ERAE (FEH A=314.2cm?) 2, DRER

A, RERMRCE S LHALT, SHSCHELLRE 0 8 [ HUERED O
RS Y ORERIIFE 3.1 DLE Y TH B, (Dhk, EREY 500 0.48
Foy FLTC, FESSCHEL BHMY D oREEY R 4.50 0.50
DL OTHB0) 4.00 g,sz
- 3.50 .54
3.5 imkHoTC, 3.00 0.56
o=in 2.50 0.57
2.00 * 0.57
=E(X) 1.50 i 0.60
=% 1.00 ! 0.64
L= 0.50 0.72
ZT,?QD“ Sfxr) 0.00 1.51
xk Sflxg) |
=1 _(500x0.48+4.50x0.50 = z .
7.21 ﬁ;o.u NE,‘ZJO f(xe) [BF

(15)




e vt i

16 + K B % B R E
+4.00%0.52+--------- 4+0.50%0.72+0.00x1.51)
-1 ’
_,]—.ﬁxl4.77
=2.06m

(3.20)

Ll B0, HEEIICHSLBHERY Y ORER ¢ 3, K7 ay PLEK-3.1 D RD D ZencE

%o TOfE%RDIUL,
¢=0.57 gm/cm?
=5.7 kgm/cm?
tieho

(3.21)

DER, EEBECIOTHEET S, FOBMEL T, 3.10, 3.11 OBEELEEL T, >¥0F#—3.2 #1E5.
FLTHIZ, £-3.2 »HR—3.2 #{F5 &, {EEEIOMERFUTHD - Lavhh b,

00 248
15pl_050
400|082
350 — 2
200088
2501057
200 257
150

100

050

IL%O T.(‘)O
R-3.1 RES IS L - BTERE D OREE

B—3.2 EFEOISH
®£-32 E ¥ ¥ o KK H

x fi(x) Sfo(x) F(x) F(z-+-h) i 5
5.00 0.24—-0.24=0 0. 000 1.000 1.000 T=xp,
4.50 0.25—0.24=0, 01 0.010 1.000 1000 | f(x)=f(zs),
4.00 0.26—0.24=0.02 0.020 0.990 1000 |F(x)=F(zs),
3.50 0.27-0.24=0.03 0.031 0.970 0,990 F(z+h)=F(xt+h)
3.00 0.28—-0.24=0.04 0.041 0.939 0.970 .
2.50 0.29-0.24=0.05 0.051 0.898 0.939 () i, 0.24 B35
2.00 0.29—~0.24=0.05~ 0.051 0. 847 0. 898 THhbo
1.50 0.30—-0,24=0.06 0.061 0.796 0, 847
1.00 0.32—0,24=0.08 0.082 0.735 0.796
0.50 0.36—-0.24=0.12 0,123 0.653 0.735 A’Eléafl () =0.98,
0.00 0.76—0.24=0.52 0.530 0.530 0.653 h=0.50

B, 317 i X2, B—3.2 2b,

_12.51
tan I =35760

=0.782

=eTo

(=8B)
(16)

(3.22)




ey

2N

-

EHOKE Y R IECE T 5 ERHI% (3) 17

BROI D, dRi,

% =0.246 ’ (3.23)
&gy,
1 %0.50=0.246
t.oa= 203m (3.24)

LT, 3.20 Linfeh XX f)ct,uﬁlczs_»—w TEMCE Do
iR, RERBOFESHENORKEAES, TibbloBENHOBBOES Huwx 2HEETH L,
Hmax=17.00m (3.25)
ThHHE LMD,
LLEDOHFFEEZ 22T, REOBEI 1Tm BEKECHETH - LAEEINSOChH D,

4. BRBOHREEELEARKFKOBLELCHITEEHOBEHE

RiFRO B OB EICHES L A2 1/200 FHRER Y RAZKHOWC S LCEY, Todhodbs (AT) S
BEOBTRDLIONFE—41 ThH5. WER, BRARHOBKET, HERORE 35m o 1 5 € >
Too F—4.2 BRRRROBORHYEL L BEONEHETH D,

F-4.1 BHOMEEKHELCERAEOBC BT 38 055 @)

SRR
IHAOKEHB M ONS
BRAORE ﬁﬁm@g@'ﬁﬁﬁgﬁﬁ%f R O EC AL
BEm LGS T b 5|em i) 5 B A L B E LY
Smicisl 3 Uy h h‘;o$7o ;; e 1 miKkEy 5mk:‘}sﬁ§
AR | el PSSEES R0 Aol S R08
V m/sec 2om?fsec | A ‘cmz/sec *Eiifﬁl Ssoe | Rgs o
8.60 7.5 1.4 24 1.3x1072 |- 4.8 2.4%x10 1.0x10% 4.8x108
7.30 6.3] 1.4 214 | 9.5x102 4.8 2.4x10 | 1.0x10° | 4.8x103
7.10 6.1 1.3] 23 [ 6.2x10-2 1.6 2.3x10 | 0.9x10° | 4.6x108
6.10 52| 1.3| 23 | 3.0x107 46 2.3x10 | 0.9x10° | 4.6x108
F—4.2  BRORSECHEL CARGAOHIC ST 3LR055 (LT
BRI REOE (1.1 ORBEAROBOLHEE L HE OHEE) )
oM ED RRonSE
BiRAOHE Ry %ﬁgiﬁ’iﬁcﬂmff st )
BEm LA S : Rt oS gm‘%;,e, BERDEL 2 BOTAE L
smickits Uy k :h.; DB HH N DS S I MICEEE 5m i Tl =
FEE a b | cm/sec cm i Sd3Ehod H‘%ﬁ,h@?)
,ES' a0 LD B ) s G5 8
—1 3
Vm/see ~em?/see | em?/sec H?Jﬁléﬁ}sm i fnalsec
8.50 7.7 11| 19 | 3.gx104 3.8 L9x10 | 0.8x10° | 3.8x103
6.50 58| 1.0| 17 | 4.8x10-3 3.4 L7x10 | 0.7x10% | 3.4x103
CROOER, SFDLIICLGHEILAbDTH B, Tibb, BEHEL ZEGTHE, L1 T,
2(.:;}!0
1 .
=0 . 1)
THDC, L4 BOoFD L5 LIRS,
#(2)=5,75 uy. Iogm:m(zb;z"/)
0
=ux{8.51+5.75 logo(z—z¢’) —5. 75 logyyhe} 4. 2)

(17)




18 + Kk B % Br B &

HANOBINETOHE IV Y, 20 REBLTELONBDT, 4.2 &,
1(z) =ue {8.51+5.75logys z — 5. 75logioho} . 3)
ETHTEMCE D,
SFR, BHOBEBEHK ST 358 L2 EBIEL T, 4.3 KB\, 208 HOR, —2DluEHKz &
FEBER w(z) LMEATHEME, ¥ L ICEEHBL CRABHPIERET 5.
wz)=y, 3
(8. 515, T5logphp) =a, |
5.75 uzlogy z=bx, (4. 1)
5. T5ux=b, :
logypz=x j
LEME, 43 @,
y=a+bx (4. 5)
i, 2, y CHEL To—XRCHEHL b D,
* 1.8 rHETAHL, 2XRBVCTHEENRBEDDHRTHDo LIMH2T,

o3

DEI
4.4

=1.48-2 4. 6
L48-3 (4. 6)

2T kg MRDBI, TONDFEIFIOMEER LST 55 L &< EETH S0

fe¥s, TR DL RERLY THHED—OOEETH B, ZOBEEARANOBEDRERN1/200CH 5
72, em—HRRIC X ARIEM E m—BfK X ATEM L CR, BYBER I2ET A EMNBEEDLDI RDI
BERISPOENTEDND, (F— 232> CREET 50) COBEOHBR T, om—BfIC X 5FEBDEHEE
DERIVERENBLN S, LivLisboBERd JWHEE, BRAHOBECH - CEoBRBOHRY
BELCHEETA - 2 Chbo WEBOFE—41, 4.2 RZOHFE L0130 TC, =0 BBERIEEK MIKL T
FHEINLFOAIADL S (AF) BREEN L ARDBNDB, inks, ecm—Bifrr m—Bf & Bk,
T EOMMEO KB T 5 &350, TOBEEHE w2 ¥V, L1 2bbh3 XK ul Kl
FIL TSR ADSIRD SN (BERISH) « 23K&E ), LR > THEEOZRBEHL T,
ZOEND, —EOEFOT C—EOEILII HLh0b % (EF) BEERE o, BHEb 3 v
BRI T b b BIANOEEN 6.10~8.60 m/sec OFENCix, £ o (BRAOBEUBER HHE
LABEE Imiesi)t5) 0(lcgs.) Thi, ¥, BRAMHKOBOEGYELCE 2RAIEL B, #
—4.2 DERBLNICOTH Do ZOFFEHVTH, BFEOHMITMEL C £ ofi (BIAROBENERE L
HLAES ImiksT5) 2hE V&R, BAROBREMN 6.50~8.50 m/sec DEHITIE, D § Offiix
iz O(lc.g.5.) TH 5o

Wig, F—4.1, 4.2 pHbh3 L5, BEBEREESCTRELLBIONEE LSS 1n KRBT 5H4N
D55 (AP BHEER s OEZOAX10) ¢HoT, #F—1.1, 1.4 DFHMORER LS KT 5E0(1x103)
EHET S L AREOERRL TR D, ARARKOBI BV TEHIN T 5, vy, ToBERISL
CHRAOBEERBRIN T 2D Th 5,

¥io, RS OB H T, %zmmajz 35m o)ﬁﬁ@ﬁmtl)iﬁé D% RDI-HDORFE43 TH B,
IAHSEHNOEIR TG 2%BEE L ELONRBDC, £1.2, 1.5 ORBOREBREIC KT 5 20 A 3¢
ISU s 12 % BRIckE TS L,
1

5% @
BRI ico>T 5,
43 PHOBSECHELRBAAOBIC 3 HLI RS Of
BANOBERET L0 57E | WEARL 35m ok | DA ROBOERL R G

AHANOREHEEESE 10m OfE 2% 3%
AFRROSEHEEEEI s mofE - 0% 2%

(18)
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EHOUKER Y BIER LI BT 5 KRRaYBTE (3) 19

BlLEDBRFERIC S A BRENDHEL T, AR BRESY 2HIERBEEYLCh5 b2
Bo Tiobhb, Db 5 ELF)ESERK £ O350/ Reynolds’ number R} —EDZ&HRIEEIR,

ANOWS 1128 % BEEERIR T B,

5 BRIEFEERAULCEAPRERERCHTIRBEORROBLIE

AROBEOMEL LT, RO VAR, BUELHEHLAAREMERCSLTUARBRIA T
0%, FuHihy, KBV EROBEHERVHRERIR Q5005228 T35,

%7, KERRCST B IHCHER RTTRTOF B X0 CRDB EDFD L S IKie b, TEHIFOBREH
RSO OFENSHH, dbiARNTOARNFECZEDIIRLSOTHEMD, &2 TRERLDORTE
S B SEFDHER X B,

£51 HEB:rREZR

7] k) =7 i 5 b/ G - ¥

RERZICE U CEROZT BT R L M T-2
TROYKRE TR w L T-1
KERZOHE 7 L
AHAOANDS S (FLF) ISR A CRS LR O M HRY 7 LM T4
FIRRO R T OTHE o L3 M
Eiwalayiibzi h g L T2
FHORT ENCEEY KT EROBRERER r 0

ZOBEFER, £-5.1 KEOT, BREARR 2RV 6 BORUYERZLRRTEENS D, AN
BX 3ETH 505, = EBEFATE,
BERTTROM =TT R IRTTH O — A8 DB
=683
=3 5. 1)
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On the investigation of passing distance
(March 1956)
M. KANEKO
S. TANIFUJL
T. YAMADA

Synopsis :

We have many difficult problem on the geometrical highway designs by speed up of the auto-
mobiles. This report explains the rerults of the passing distance test at the field, Especially expre-
ssed for the relation between the vehicle speed and passing distance and also the required roadwidth
for passing.
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Study on hydraulic characters around sluice (1)
—Functional design of Gyotoku Sluice in the Edo River—
(March 1956)

H. KikKKawA
K, AsHIDA
T. Basa

Synopsis

This study was aimed to design Gyotoku Sluice hydraulically which had 3 spans of drum gates
and weirs on each side of the sluice, and the suitable structures were proposed on the basis of model
studies.

Authors obtained a general method of calculat ing water levels through the complicated structure
including weirs and gates, and this method was verified by experiments.
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BRI B L THbA L7530 TH 5, HBORE, ERIEL AL ORI STEHCEY 5
FRBFZ L v s 2 bRz, ThEBRCHA~ LD F—2 tRiT L {EEELEKE L 08D >
W ORI L HREL EHI Lz B3, H—4-a B R FRE oK RO HEOEREY T . H—3»5
ABHNBZ LB IREBCCEER LW KEOEENEDI S, TORSRHE, RUSHd X 3N R K
1.0m #E|ITEECH S, Fidid Bl HEDL»IC 3.6 m/sec 2T HEBELR—4-b LRTLIEE 4,500
m?/sec, FOKR Y.P.+2.5m KHL TR L AL OFEEICHI=>T 3.6 m/sec LTl 5,

HEYHER D AN D SRS OKEOHE), HATHEBLETPITHZENFELL,

ThHOKEOERELHE), SisiBEEE L RARORD D30 T ) OLdEKBOKHNEOE
B CEKBICRRIEAL DD X H L ELOND, TITCHE2RLLTIOTEY (H—1 0AR) ¥WH
Brg H—5 KRTI L MY DT IR OrE Lico EBOBE M3, B—4 KRTITLLFIRTRLA
EUELE ol

ZhHOEALEER L KM E ORI BELEX itiuy, BEEEDRY >3 Hokke 2 MEELD
BACRBFELHFLLEETH L REECLH L HL DD,

WICH 1R, FH2RMTIH EEEOTHBICEENS 50 C, EEELRLAHNOLD CFHTE0BEN
HLORB. CORDHMLTHIRE LTE—6 IR &  EEELEHME CTI5 2 21t L

EBOFEE K3, B—4 KRTT L KEOEBIIZ LA LERL, HEIE b FE2R L CiE
LLWHREZEL T 5, KEMNIKBILRFELVWIDOLELHRBTHA M, BLEOMDENLTEAR
FrEEoLk, BIREREEL L,

[8) REEDKERR

FRFCH U OKRE, Fid, W, BEE: BABOEESEYER L,
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~0m OHEIHETS) H—7 KR+ FEBIOL TR ER L, FHSEYF—1 ROE-8 i3
Fo TOWEOKMBEREKRBEEIR—T KB\ -CGRETARI 3, 5, 7 ORI, FREAKR 17, 19, 21 Of
%, KB 9, 10, 12, 14, 15 DFEE R OWTRDI- S DDFHTCH %o fods = ORMOEKBRERSE X
0 CH b, KiFOFERIEKBEOFARKE Do LA THEABIZ UL TR OE L KBEOHEIXF L.
DIF AR O TR CZ BB CERDO T 5,

(b) % =

RN LIR T 2 BELARB D, BEREXE 23 1352 bh 3 HKE PGB RETAMIC
HE Lo BEEREYR9 it THIOWHKAEIHE CRBHTLNOTH 42.8m ORIk
v oY) — FERR, EHKTH 40m ORMITHRLE L ieo w5, BEEROSE, HREHSEINT X b
BERP LB, S 0oBFEEHE—2 7T,

WIAMO TR 40m BEOKEIRK—8 TLMbhne & Q KFIDBELFIEY, BiiotdrkiE
2L, LR 2> CGREDRV»OREARREL RS LTl bt 282 bhb,

DLEGRE, KEOER» SHEOARFEORIUZETHELHLbhS, LI LILKTIHOMKDOHR
BICL VEBINB LEIOREDTCIDEESHEL R Y7 Gl b,
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1. Fi (3 *® (gkym) Yifr m (JEHTE Y. P, —2,20 JER)
0 ‘?“E il No. -9 -7 -5 -3 -2 1
n WD\ a N - B & E:
/s K Y.P e BAER 6 [EaEmas 6 fmemer & mesaes] 6 wenmasl & meswes 6 ok
0.020 | 4500 2.50 7.22|7.28| 728|721 | 717 | 7.23 | 7.22 | 7.16 | 7.21 | 7.05 | 6.75 | 7.15 | 7.05 | 6.56 | 7.04 | 6.63 | 5.90 | 6.67
" " 3.50 7.31 | 7.37 | 7.19 | 7.13 | 7.12 | 7.21 | 7.14 | 7.06 | 7.19 | 7.02 | 6.82 | 6.91 | 7,03 | 6.40 | 7.00 | 6.56 | 5.81 | 6.56
n | 3000 2.50 6.38 | 6.30 | 6.35 | 6.34 | 6.25 | 6.37 | 6.28 | 6.17 | 6.29 | 6.20 | 5.97 | 6.22 | 6.21 | 5.72 | 6.24.| 5.79 | 5.28 | 5.98
n | 1000 0 —ja00| —| —ls8a| —| =i375] —| —jase| —| —| | 2|22
" " 2.50 5.15 | 5.15 | 5.06 | 5.09 | 5.06 | 5.11 | 5.10 | 5.02 | 5.17 | 5,07 | 4.96 | 5.08 | 5.10 | 4.92 | 5.07 | 4.97 | 4.87 | 5.01
0.0285 | 4500 3.50 7,86 | 7.44 | 7.35 | 7.8117.30 | 7.35 | 7.41 | 7.22 | 7.34 | 7.15 | 7.06 | 7.137 7.15 | 6.80 | 7.08 | 6.71 | 6.60 | 6.69
n | 1000 3.50 16.05|6.15 | 5.98 | 6.03 | 6.00 | 6.03 | 6.04 | 6.10 | 6.08 | 6.0 | 5,99 [5.97 | —| —~| —| —| —| —
H
2 3 5 7 9 11 5
FAR 1 (WERELER B EEREAR B SAREAR B [EeREss 6 maenmes B e @
2 6.78 | 6,44 | 6.42 | 6,27 | 6,68 | 6.46 | 6.54 | 6.57 | 6.41 | 6.11 | 6.50 | 6.10 | 6.55 | 6.51 | 6.67 | 6.60 | 6.75 | 6. 44 ]
g 6.48 | 6,13 | 6.58 | 6.80 | 6.68 | 6.72 | 6.65 | 6.69 | 6.53 | 6.66 | 6.83 | 6.63 | 6.76 | 6.81 | 6.73 | 6.70 | 6.78 | 6.66 i
- 5.70 | 5.82 | 5,75 | 5.67 | 5.92 | 5.71 | 5.89 | 5.81 | 5.85 | 5.82 | 5.85 | 5.89 | 5.94 | 5.81 | 5.87 | 5.89 |.5.91 | 5.84
— =1 =] —~|360| —| —1l354| —~| —|357| ~| —|38] —| —|35| —
4,89 | 5.01| 4,95 | 5.02| 4,95 | 5.02 | 493 | 491 | 4.8 | 492 | 497 | 4.90 | 4.95 | 493 | 4.95 | 4.93 | 4,97 [ 489
6.87 | 6.95 | 6.65 | 6.87 | 7.04 | 6.90 | 7.00 | 6,84 | 7.04 | 7.08 | 7.04 | 7.09 | 7.05 | 7.06 | 7.09 | 7.08 | 7.05 | 6.08
—| '—| —|5.98|5.99 | 6.07 | 6.01 | 5.98 | 6.00 | 5.98 | 6.01 | 6.00 | 6.04 | 5.96 | 6.09 | 5.99 | 598 | 6.06
13 14 17 19
AR R EEREER B |[SEREER B [maRmiR & e
6.70 | 6,59 | 6.53 | 6.54 | 6.49 | 6.69 | 6.68 | 6.47 | 6.56 | 6.78 | 6.58 | 6.59
6.88 | 6.76 | 6.77 | 6.77 | 6.73 | 6.79 | 6.86 | 6.77 | 6.83 | 6.80 | 6.77 | 6.68
6.02 | 5.93 | 5.98 | 5.90 | 5.87 | 5.95 | 5.95 | 5.86 | 5,91 | 5.91 | 5.91 | 5.82
— 359 —| —jass| —| —|as| —| Zlasl =
4,99 [ 4,98 | 5,01 | 4,98 1 4.92 | 4,97 | 4.98 | 4,92 | 4.98 | 4.94 | 4,96 | 4,89
7.17 | 7.07 | 7.12 | 7.04 | 7.08 | 7.10 | 7.15 | 7.06 | 7.01 | 7.09 | 6.99 | 7.04
6.08 | 6.01 | 6,09 | 6,07 | 5.89 | 6.01 | 5.84 | 5.95 | 6.00 | 6,02 | 6.04 | 5.95

TS Y ..,
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a
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L

1
sl
~ ~
& < | e 0= 2000e8s 75 DKL YRE2507
= o2 — Q300 3 YP# 2507
W H —— QAR s YR
=% % ol Do) ————Qems0is ¢ LPH3SOD
ab
ve—— - ik r—
R RN 12 32
(m/s) (mie) (mfsx)y

B9 BATHLOEAELSAGE
&2, WAEREIDE THoOWE

Q (m¥/sec) PR X D LIS (mfsec) | YLPRI X D TFHME (m/sec) | HAKE Y.P. (m)
2,000 3.0 2.0~2.5 +2.5
3,000 4.0~4.5 3.0~3.5" . +2.5
4,500 4.5~5.5 3.5~4.0 +2.5
5,500 3.5~4.5 3.0 : +3.5

4,500 m3/sec, 1,000 m3/sec © 2ROV CEERCARHEOHEMEZITE/RS L K—10 0L Th oo
BIFEEE EF D EABICEDHAIFEDRAATHW S AL B TRRESFE LWERZEL Th %,

THBOBEAE 5° DIRTH B DT, Nikuradse OFERENILEL CHHOZERIRLLL-ERTEIR
HREROZED TOELRL T 5,

(d) BRBEEKRBOFTRSR

AR BV TEKE L BB SEIh 3B KEL KMo LT No. (—5) & No. (+3) OBfETH
HOER X hRdico HEED T VB ovcboqzi’wﬁﬁu oo EHIORTEY M-(6).BEIEE Y OHEiD
FrceE—18 f\—ﬂ'\"’ﬂ‘-o

ZORBRUFHARL bASGIBZ 2 No. (—5) & No. (43) OMCiIEkRITE & EABIR L oMK
HEOZEBIER DIV,

3. 7kI2§—t:é;(:cl:Z>1§§=r

1) #t i

APIHSE OB ORI O & L EKEIKM 3 Fﬁﬁ:o‘o b, FoHHOEKKCREGEEERD S,
AR AT SRR AR, ETFRIEHEY L approach 12 X > THARIKKER, HEENEICT
hoF b T 5.

ZORBIRECAKEGHEL LT, KMk 3%0%, BBk 2% %k, BKEDOLAL L35
FHBRSOBERS b

IHLEEKYE, ERKEANOHBAET IR FAC L 2B NBREOEE LENER LI VIRESh S,

AKIROEEELES>AXD L3 B0 L 5 kKENEF B¢ D, AMITHOKM»HAM L
FHOKELEHC L VRD D Z L BEETLH S, ChEBREEROLRICL Y RD T BLEOBRLN DL
BHBLEZLRD, X
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AKMoRECHET 28R (1) 55

T b IEBIRR CITle 2 RS O S HIC ] L COKEEHTILT 5 BA R I —Bay HEE A R Tl  E
MhDo TLTRABI SKETNC-DFELRE, ThbbEKSRKMIC L 2% 0E%:, SKEETHEOR
FRROBEYRY LB« e ERE T ol chick YEhFhogilEisks, KMo ks sBE0E
BEND LEKE (ht+ U¥2g + Plpg) HBEKR LEKKCEL LD 2 v 5 EHCHERL RS, BE
BADEE y BB SR BRIz, THRIZEDTAXD X 5 InBA I A BRERRK L Y A%
BOhB kL, COHMERTAEALEB LD THBZ L RHBMT LA,

(2] K&k BEuniask (FYokEEDIEK)

KD X 555 TS 2 KD B it KMo B EKB i EoT, AMoTHEEXBORPIITC, EK
B & BT LB A OFEBERIT ok, ERBRLHE 3 RUK—11 KRt H—11 2 5KMic & 585K

BADND, KO AL B TRRICE DR AT & K BHEMHEEEAN T 5, CRIBEINRBESI TS
LCigiedh e, FHKBEEOLDOEEOIR D HAGEYS Cltl b Th 5 L2 bbb, FHE KM
DEJHESKE L U THEMBE RO T No. (—5) & No. (+4) £33 3 EUATOEYRS = &
ILice COFKHEOEN B%@EF'}(D%&EK LBHBEKFHLXZE LIV d 0K X 5 JBRIEER KT Z
Zbibe

No. (+4)~No. (~5) DXHOHENT X 5#H%KH L AFITH No. (+4) ©& 0D Froude HOMFIZK—12
DT EL TCHBo

F—3-1. EWEIKST > KE CETHMEY) (847 cm)
HRQU/5) \|

254.7 (A) 118,42 117.90 |1 16.85 | 15.07 { 13.65 | 11.35 | 9.29 | 11.60 | 14.91 | 14.95 | 14.40 | 14.00
B) 18,69 1838 17.30 { 15.71 | 14.50 | 13.26 | 14.88 | 16.31 | 16.79 | 16.30 | 16.23 | 15.77
226.4 (A) {17.06 | 16.57 | 15.48 | 14.05 | 12.37 | 11.12 | 9.98 | 14.65 | 14.80 | i4.41 { 14.05 | 13.77
B) [ 17.52117.01 | 16.13 [ 14.71 [ 13.57 { 12.71 | 14.41 | 15.27 | 15.69 | 15.49 | 15.41 | 15.23

A 1 = 2 3 4 7 9

(C)|18.13117.80 | 16.95 ] 15.74 | 14.93 | 14.76 | 17.16 | 15.64 | 16.65 | 16.87 | 16.07 | 16.24

169.7 (A) | 14.64 | 14.26 | 13.34 | 11.89 | 10.74{ 9.55{ 10.33 | 12.65 | 12.71 | 12.63 | 12.16 | 12.06

(B) 115.21 | 14.84 | 14.16 | 13.05 | 12.27 | 12.01 | 14.22 | 13.01 | 14.02 | 13.80 | 13.77 | 13.26

(C) [15.96 | 15.62 | 15.18 | 14.39 | 14.03 | 14.30 | 14.37 | 14.99 | 15.10 | 14.96 | 14.86 | 14.91

(D) | 17.45 | 17.20 | 16.93 | 16.37 | 16.28 | 16.38 | 16.98 | 16.56 | 16.68 | 16.66 | 16.61 | 16.61

113.2 (A) | 11.97 { 11.68 | 11.40 | 10.72 | 10.72 | 10.96 | 11.23 | 11.19 | 11.44 | 11.35 | 11.33 | 11.04

. 12.90 } 12,67 | 12.79 1 12.18 1 11.92 | 12.07 | 12.40 | 12.48 | 12.67 | 12.52 | 12.42 | 12.22

(C) 14.54 1 14.43 | 14.26 | 13.91 | 13.83 | 13.96 | 14.18 | 14.19 | 14.42 | 14.24 | 14.27 | 14.06

56.6 (A) {11.03 | 11.08 | 10.95{10.89 [ 10.77 | 10.80 | 10.97 | 11.12 | 10.98 | 10.83 | 10.93 | 10.78

(B) 12,09 | 12,16 | 12.11 ; 11.99 | 11.90 | 11.98 | 12.16 | 12.11 | 12.15 | 11.84 | 12.11 { 11.97

(C)| 825) 815| B804} 7.8 | 7.81| 7.91| 8.06| 8.04| 8.21| 802| 7.96| 7.81

(D) 9211 899 893! 88lL| 8.68 .84 1 9.01) 88| 898] 881 882 8.71
(8)
(B)

8
20.0 9191 9.22| 9.27| 9.18| 8.96{ 9.14| 9.29] 9.18| 9.19| 9.22| 9.28| 9.11
6.04| 6.02] 6.09| 5.96| 594] 595| 6.06| 597 | 6.01| 58| 596] 5.83
&£-3-2. EFW @ He # CET RS (B cm)
_FmNo.
]l =5 -3 | -2 | ®© N 1 = 2 3 4 7 9
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Experiment Study on Stresses in Arch Dams

—Structural Model Study for Narugo Arch Dam--—
(August 1956)

Y. Mura
“T. TAKADA
R. Tipa

Synopsis :

This report desribes the processes and results of the experimental study on’ Narugo Dam,
asked by Tohoku Construction Division. Recentry arch dams have been constructed in Japan.
We have encountered many problems of analysing the stress distribution in arch dams. This expe-
riment has been done for the purpose of analysing the structural be havier of on arch dam, and
the effects of the deformation of foundation rock and the other factors on the stress distribution.
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ERFE 150,000 m® DO TH Do

(1)
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FHERERS LOHRRARIERE» 50 ), ARRQREEVBRL T8, Fix CHEO#G-EARR
FIEL, ILEHERCRAENESORERERPEEL T 5, CORRHAESRE L CAREMEL, chit
HREE 230m PR S CHEECBEDR W50, OB thrust block MR Hhie $880
FHEARFUI R X B £ T LT 40,000 kg/em? BIECH %o

3

300

o8 B = g2 8 3
22 85 s ] 2 =
22 %
g2

b) B FEREFEH
(2)

J
|
|
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(2) BEEUEROBEREIER

—#%ic arch dam XIELD CRHEEOEVEEN TH 2T, TOHEERS L ORE L EBO L/ Y3
CBhe LAMOTEDISIRBEYAY, SRS Y AT RERERIASARBELATHIOCH
Do ZDL 5B AEIII-DC, 1922 X EIC Engneering Foundation Arch dam Coguniﬁee“ f)!é’i_f[éﬂ Axch
dam BT ABIRARIBEICE D B bR, )

o hCiE b FECRNE SR B Y/ B C, Stevenson Creek Dam AR X AT L THOT, IHKE
FES L OWELEROTRBERCI T 1/12 ®a> 7 ) — o EBERAFLhHERT Shic. 0B
1930 4EBYIGRIC s\ "¢ Boulder Dam @ Trial Load Analysis O$5RICHT 5 B 07 ICATFEBIER 7
ABEIEES T

—HERIMIC LTt 1929 48 A. Mesnager & J. Veyrier £ b La Bromme %17° Maréges Dam HF
FFEBIHEBRThn, 1935 Ficix Oberti FiRIZX b Rochetta Dam DHRBIEESThill, I HIC 1940 4£
12k M, Rocha &k D Sunta Luzia Dam OERIEENThiv, SHESR L EEEE L EUHER L ST
INY, INFO—FEPGEORE. arch dam OB OV CAE LV ES Y RBR T o7

FDBKEIC B TE Trial Load Analysis OFHRIX, ELv-b0: LTREBREOH, EE B ROESIH
FTRAA, BMMCBCCREHIEZL 5L Db, DLAERY LR LGRHIN S 2 HANELI Bbh
Tl bo

B oO—FOHEEY T OHMIC X VARG

1), BERPRR RGOSR T  c

i), IEHEBEL S 2V 5 ORIl b, MEOWHERC & 9 EBPORSEYRET I L, RSTBRS,

MFEREROIEE 2> 7 Y — M bW B Hook OEHIAERTS &5 KB EILC, E5%
—HOERERIER L L L RIIBTEThbA L T35 0Ths, chicBT53 0L L-titkED Bouder
Dam, 7 3 &A® Tignes Dam, F4 7@ Oker Dam &2 Hi¥bh b, *i- BEIEHHERI V2 —
& ¥ 27K [FEID Stress strain curve %%, HOBRBRE L EHARE L OEMNEIC CHB L3 DI &
RN A B IS L, $OURARLIVYS 5y JREOKALXFARALTAEDChH S, ChiCET
HLDELCiE, 1 #Y¥® Lumiei Dam, Pieve di Cadore Dam, Mulrgia Dam 50 # Bl EER LT BR
He CAULFIHCH L, SHIDEARORES YOI OWIR LY B B eI EDA L TA B TAKE
B TLHD L BN S, LA LERESLUMIBERSIOCHEN 1 f3ICb 3 S LErbhio-LLE,
EROZRFIHFORDERICHT 0L 85, 20k 5 RBARI->L I, FEEORSELWIRS
X DRDHE DY, BETHEICLORDBHNL DEBEUTHD 25 BEXFIRTT 5. LnbEED
BT A IS0 LT, 3 Hook BRI RT3 L7 LB AY Bxabeiul, fiEd
OB Rbig-EBbb, o HEESTEOVHU S LWL ESIC L b ZRFEIEFHERERES EHALS
i, arch dam O EHEFC L BAFAINBKE DI, ZRITCIREEET, RIS L OBSBIS 0
BbDTEATH Y, SBIORHBIGINZWHEECLISF LD L Bbh s,

(3] =ERoBR#H

ARBIBFLHEAHINCE ) BRINLCFERCOVCKEFHEC L AISHROCELYEEL, kb E5EmNR
IR LTS C 2L LUiTbhic. FOBRMRES T

1) 5B X0 bR OEEY 5 & W FHEIESER L olEiRE

2) UBABOTROFECHTHREH

3) R0k

1) BEHEOBE

PlE# B E UTRHERR

1) 1/200 O £ BB X 5T ERISE:

2) 1/500 0 Araldite BRI X 5 ZRTTHRIESER )
TH g0tz Tib bR EMERZCI - THRE L HB 0, BHEGEROR Y EBEORIEEHETLEDMNL
NHBFERDD Z L2 THME LB Iy, SWREREEERC SV CREE L BROBERENA—~TH 5
ELCREIEADEEXY AL LCH Iy, IOKHERYHETS I Lk D ABEBROTROETIC
WCEBETAZ LIE LT

AeBFHESRE OV TR L FAREEIR LI 0C, HESER Lok ou Tk s o/ o &

(3)
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'Cl/f-:.o
2. TLAERCKIBREFEIERE

(1) B vEBHEICET 328

— BRI RRI B O EEI PR
1) EPRICBEMHRLbRE—-Chh L

i) xdFHEKRTHLTL

iii) Stress strain curve 2R HISHORMAK BV CHEECHD Z Lo

iv) Poisson AFL L &

v) SBfIFacHEblcher oL

vi) EBREHAELCThHC L
DEHDD LRET Bo IMTEOREL R LT HME, ToELBEFYRT L

G
Im=—7Jp
n

6a=C L 5,

22 En

R n FEpn

ZZIC om, Om, em, Enm, WENFRBEIOIET], bk, #HE, BIEEEERL, o, 0p, ep, Ep THITH
EPOLNETTINET D, Bl n 3FER, G BERHLEY L OBEREOHEFT SO LT 5,

— BRI HRERERECR VTR b7, TAREELHU > THIEIN S odbicix, SHIEHHOR
HEBBRABEL Z L LU EENTENTL B TRODEERMRETH IO L LT, #EREEMR L LT
LRTEIOEHITHE,

i) AR LEHELLOESY

i) =&

iii) Alkathene

) gharsy—t
RERBTOND LHLInbOHHOZERZ, TOEBOHGL T LA VY RID, BIISHRAED
B BELTH L &1, FELEELEOESY, T4, Alkathene ie X2UAV-OI, BEFERY HAYE 35
XRBHRaY )~ FBHVLR TV S, AFRELTOEADRIBEAMFE L LT, 858000 —02THBEN
BRENUEYOELHERbIR, »oMEoRBHHoOR - C 2 E0HAMNRD Do o AL Poisson EAK &L 2
L LIEEHEND D T g OREFEHEIN T 559 Poisson DR B 7edDEER/PE-LuL-bh?, ¥
FIEF AR BRT A MR BOBREC T, BEREROBL T ARV TEEBE SN D Ll 4
2, BESUEAEST, 2 OREEEMMEGD, BB /N0 L ORFEHL T-%,  Alkathene XEMICEs
WTERIELAVLR TV B X 3 THBEMN, RELAETE, BRI Cuitte —HBE2 Y 7Y — M8
B LT EER O TH AR, BHEEENE -DEX 2m (OB ASE oAV Ts b,
FORFEE D ol jack I L B RAHE LI DAVG-HR T3,

Ll ESSEPICTFEINAL 5 e EE0 L oIt LT, T48RIETH0LBbhioT, 3
FaLL D 1/200 BB BHELFERET AL LIt L

(2) HEHRR®

BRIESRT LY, HAGLEEL LT, ToBEMHOBER LY TOBEL T 4EMN5 5. 20X
5 I E IO, BHESCEE AT RRY R0 B - v AR E LAETHEMERE . BEME oSS
wRDdH X HETE LICHEEE L e80T ok

(1) FHEHzR

FrEI A ACBEEIEEER 1/200 €, 18] 42.25em A dem OHEAIHEDOLOTHB, LicinoC
NOBBOISIE A HEEL > TR LB S7»ICi 10mm §#HD gauge length OFE Y SEr 45
EXRTFHEN S, CORbBRERIENBEHMRIET 55, ARESENRETRSEHOT L {HlEERD

(4)
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2500

2000

1500 - -~ = -~ L

1600

300 /
X /(
0 T

1 1

a2 a7 50 11y 60" 62 70" 3 s 80 83 85’ 80" sz
( Hardness )  chore

-2 @ BE—R 5% fodh

FHOLDEHCONDEDT, TLOZ L SEHEFROEL SO LT gavge BEORIED B85 Bbh
T, ERECHELESACEIND S Z e ATHI. i, TAMBEECE- T, BEEKOELYEY
3%, Shore BEEDZIZ k> T A DFEWEDEHIIEE L LT\ 57, B L BEEFHR e OBELHEET 5 AER
Bt

BLn b, RO HER b > THOFEERBRR T,

1) BRIEITREH ORI BELY BTG T AORBAKOREYRD S = X,

2) Shore DR ¥ G E OBG,

3) BlLEOBENLEECESEOREERE LOFEEAYED 5 L, .

PO HBYZ 35> CREDR S 6 MOERKIZHL, dial gauge & HAIIMEIIC L b FHREBR L5
BEBR TN,

EORBEIAAD L ,

i) E=1000kg/em® BITiC Cik, ESERSEHOMEOBELTHA T 52, THL - CREBH OB
DEENER I,

i) Shore DB & SFEMR L DEFRN—2 KRTT L TH Do

i) BlESEEHMHE LT, ROLD LEES LOBEERO O IEL, BECRET S L LR
RS A, BEEE 86° BEMBHERAEGY 2000ke/om?,  HAYAI L, THEE 73° BPBEEEEEGY 400 kg/em®

(2) BHzEz

TFERABROHRICESC, BEINCEEH T 4B LCERMAT ALK U OB Y I 2 ieote Tieb
BREMT L VEERBAL LG, B 60mm, FX 200 mm O b 0% 65, 5{EKERA L LT 60X60%300
mm DYDY 4, FERATLL VERREAL L CER 60mm, B3 200 mm Db 0% 4 HEEL T
BaBricot,

B ZDOBT ADFEFHIEC OV CHA RN LN Blenie, T AROBEMEFACSS 0L, BERICS
53D, SR L ChHEBR LA IBEMRICH U CRBRIENSEE L, dial gauge & %55
L, BB L T dial gauge D2 AV Foo

£ DR B~UE

i) EFHHEEED bRkl

i) PRSI HEERRES LT Poisson Ktk

Youngs modulus E (kg/en®)

(5)




70 + K BF EH BT R &
o 807 . o
ooty 20 _20] roee Y
. S 3 /ﬁ
Qﬁ 7 Ell
— & e
&~ =
= &
e N d 9
. T M
1% sl el T S bk
~_ % g =S
N— ]
Iy
\_/ -
1 - =)
|| < s ll ]
~—— | M LSt 2]
B3 (), (b) AL (©), () BIERMAPBE
o 4 x]

/ s

09 / ’4
Y -

07 d &
06 /

(xgfent)

123 7 Y,
03 /*x/——
H
a2 l—f
v E=1850. x3/ent
/ / v=04
81 [
X
2 100 200 300 400 500 600 700 800
e Q)
&—4 Stress-strain Curve
Bk Eg=1860 kg/cm? v=0.45

pr=nid Ep=330kg/cm®

Tichbigtkar 7 Y — b OBRERES 200,000 kg/cm? & TIUSERO BEERGE 35,500 kg/om® o B

AL, SRIRBEHOKIEEY—HT %o
i) HESRCH T GRRE IR T AR L EEL T ok

(s)



T —F & ADEINCBET B FRETTR 71

iv) HHIRF G 0.5 kg/em® Thol, Tichd
T ARSI T & £SEMD stress-strain
curve ¥ Z L ARG TV 5, @ DFEEIKET
BT LG TFORTHEROEC L HEBT, &
RO 3T 2BOHE T HEIG BRI X,
@ OFEET 20 FIREATHED ERRL L B0
TCDFERCEERBIINE . @ OFRFIESTH,
ORI EDO A THERORT{LC X BETHC, oD
FULCHENET A OR—BCH B, —RICHV-BR
5o AMOETBE@OFIR W1 5 FRE S T 0 ETE I
IKEBHDTHBA, A FENTIIT S stress-strain 7
curve ¥ RA1C, 6=0.5kg/cm? BHE4E5Z, @160
EEDEBIT HEENREUL TV B, b o= O]
0.5kg/em? BHE % ¢t dial gauge & BSIEHTSEE
L DEIFEER L L LT 52, 0.5kg/em? Bl EiC
THERENREHOBENFEE L T B L RRE
X Bo ¢ (strain)

(3] 1BREF B—5

BEASET HICH A>T, SETHEL LD EREROREIDORFETSH S, chizL T, RERICS
W SIRICHERE BRI L D SO RERMLHE L. ThbbiEE 1Tm 07 —F 2315 L LT, B850
BEXEBARKELE LD THEREET 20 TOHERITLB L, BRDEIRIBRAOEID 2EUTIT5 LR K
WHCEEZ 52 5 b MU LI, LB o CHEBEEROESIRAOHEE D 2B hic B bt Ui %
TEARE6 WRTLE I3y Y — FOBDOHUZEE LI,

(4] HER :

FEATFENCTON DD, HERENRAREGCZENEEF LV EREOMNTCH B, L LHHR
BOSEENSCHELHY Y, ERBIAGSRAT AR, 0.5kg/em® DI ECR, FOEHICHT 2 EERELL
FEHOREIEOFENBbN D, LA 2T, BENORKIENE 0.5kg/om® LTI T 5700cit, HEBRER
KED 3 #HMRSBY T3 50 X Bbhic,

L, MESRFROWHER L LT, MR 2y, ZRIEAFL Vi ERSBDH, BT L EE
ThBid, ERERIC L AR FEELER L,

Fidbb, FHEKHBSTKFERAD>D Chamber %4819 % 7 —F B> Chamber iZffiv = 4 tube & A#L
%0 tube OPIEFHERLEAT D FETHBo KL VML HECE ZoMESHISAET L5
MR, TOFELLHE, FESFIERRC /L >T0 B, Lo C, ZoEBELHETIoHIC, tube ZEERE
FHECERI TR EOMIC 2em OARY IRBA L. 1% tube ROENIUFZICL hEFE LA,

(5] =EBEZR
—fc arch dam GFFREMAOLLDT, T~ FEHICL>C L OREEEROBEY TH Do LoD

& (stress)
®

1

CT —F ARSI o i, WHEIETR %, grout LT, —2 LTEATH X ST 5885 5o 7

LIe Ao CIEEEF A3 grout Ihisu & &, KEHFADT —FEAEETHEHEL UCEHT5,
AEEIID, FRICHEIE, WA E T grout LAHEFEHL TEBA S Il TOBRETHEER 215m

HEOWEPCABE A ADORELFIRIEAINRE L ic®d, T3 Hm e UUEE 250m Dl Ly & e

LIsBa B L OUEE 246m DI EXENEL LIS oL TER YT oM. EEL B S KRS 257mm ©

HEICHL TOZRIB Tigdte 1o b & QIEREE L ORFBR L 07, HERMPLA LT 1/1000m @ dial

gauge %, FOMOPHCHLTIT 1/100mm o dial gauge 2EC I 2ieofo IEHHEIFER gauge length
9mm OEABEHRBIIC L D iTbhto BlADOHREIEE—8 KRT.
(1) B18E grout LEMEEHEL LAVLES
Tebh BB ER A AL OL LR L L TTOTORERELFTE, #—1 BIUH-9 0t Tth .
EHREOREELRTE, £-2, B—10 O L Ch b, hBSHERNIHIC L bR, MEEsihv,
1) TFHEER 215m FEEoETIRICRE A, FESHHEOBEERES (8 —11ke/em?) BMBELC

(7)

(R
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Iz

T —~F X LOIETIE

BT 5 HEABIBITE

air Compressor

w
AE

1
12

B—7(a) KW HBEHEHH

]
]

r

(3l

ChIaNe

HREZEFEX

(b)
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23m m < am 23m 27
Ay 71 £L.25%
La K Ls Ly “L. er
Joo LLs Ly L Crevon
K
c
Ls L, L "EL2ts
- \
Cr
Lyt o EL.195
L, L, Cr Ry Ry
A ok S L N *
B8(a) LHHEWELERN
- T T . EL. 255 | N I 4
‘\ N AL, RY—': Ly Fer Ry Ra 3 Ry
Ly L L L or R R Ry R
. : )f : : EL.235 ¥ 1 ‘2 L
: ’ [
s \/L L o R IR R
: . EL.2E ¢ o2 N
X /X = r 3
Cr l
] La Ly Rs Ry Ry
Lt
* 4 195 *
| .
[ Cr Re R
& S EL175 EY
b)) TH@AEMLE K
Ly Ly L, L, % R R: R R
EL:2855 ] f ] I &)
Zum
EL.235 . N
7
£L.215 /
2
4 %
ZR7
EL195 7 % -
_— 4 7 EpaBR
/ 0 20 o g
ELA7S EE—
1

B9 & b & H
(10)
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T~ F & DG B 5 EREBIZE

K6

#—-1 £ H % F(mm) Load intensity 3
BL | L | Ls | L | L | & | R | R | R | R
255 | —1.3] 2.6 | 17.3 | 27.3 | 30.1 | 26.8 | 14.2 1.1 | —1.3
235 | ~0.3] 48 | 16.8 | 26.4 | 20.8 | 25.5 | 15.7 39 | —0.1
215 2.7 | 135 | 23.2 | 265 | 220 | 139 2.5
195 1.2 6.6 | 13.7 | 16.8 | 13.9 6.4 2.9
185 8.1 | 10.6 8.3 3.3
175 0.8 2.3 1.4 0.9
%2 (a) LEmEEAE (HERE)
KEea | BERD | GEd | ¥l | XAl | A A A
EL Bl Gru Gous ZTew o oo P
(kgiem®) | (kg/em®) | (kg/om®) | (kg/ew?®) | (kg/om® @
L, 7.6 3.1 —0.4 7.6 3.1 —5°02/
Ly 6.9 0 0 6.9 0 0°
I3 14.2 —0.4 0 14.2 —0.4 0°
L, 19.6 —0.5 0 19.6 —~0.5 0°
255 C- 22.7 0.3 0.4 22.7 0.3 1001’
R, 20.5 0.2 0.4 205 | —0.2 1°067
R: 15.2 —0.6 0.2 52 | -06 00447
R3 6.6 0 0.2 6.6 ! 0 10447
R, 9.1 3.6 1.3 9.4 3.3 120387
Ls 5.5 6.0 -1.8 4.1 7.4 40°517
Ls 7.2 7.0 —~3.0 101 41 —44°08/
L 13.5 9.8 —2.6 145 | 85 —27°21/
L 24.1 11.5 —1.4 24.4 . 114 —6°167
235 . Cs 26.9 10.6 0 2.6 | 10.6 0°
IR, 19.5 8.5 1.5 193 ;83 79397
' R 10.0 6.5 2.0 10.6 5.6 24°31/
Rz 3.7 7.9 2.1 2.8 8.8 — 22026/
R, 4.1 6.4 1.6 3.2 7.2 —27°02/
Ls ~1.9 —~0.1 12 | -—25 0.5 —26°43/
L 8.9 10.2 -1.7 ! 7.2 | 109 34°41/
Ly 16.4 14.6 —1.4 17.2 | 13.8 — 280387
215 C- 22.2 19.2 0.3 22.2 | 19.2 59397
Ry 18.7 19.6 2.1 17.0 21.3 — 38957/
Ro 9.1 14.8 2.7 8.0 15.9 —21°437
R —0.6 3.7 0 —0.6 3.7 0°
Ly 0.7 5.4 —~0.2 —0.7 5.4 19587 -
Le 16 13.8 —1.9 4.7 14.2 11°147
L, 1.4 15.6 ~1.8 10.7 16.3 20°10’
195 Cr. 14.7 16.8 —0.6 14.5 17.0 149387
Ry 1.1 15.2 1.5 10.6 15.7 —17°587
R, 6.7 14.7 2.7 5.9 15.5 —16°56/
Ry —1.4 KA 0.3 —1.4 7.1 —2°03"
L, ~7.0 5.5 0 —7.0 5.5 °
: L, —3.0 5.3 —0.3 —3.0 5.3 1°23
178 C. ~0.5 2.7 0 —0.5 2.7 0°
Ry ~1.9 16 0.9 —2.0 4.7 —7044!
Ry —~5.2 43 1.3 —~5.4 45 ° —7°397
&2 (b) TFHAESHE (HEME)
T KELEH RIS | USRS EIEN1 FIEHE FmA
EL . s Gxp 6:p TzzD oy ap- @
(kg/em?) | (kg/em®) | (kglem®) | (kg/em?) | (ke/em?) @
Ly 9.8 1.9 —2.1 10.3 1.4 —14°037
I 16.0 3.1 —0.9 16.1 3.0 30597
Ly 11.8 1.6 —0.3 11.8 1.9 — 1049’
L, 10.1 1.8 0.1 | 1001 1.8 02427
255 C, 9.8 1.4 0 98 1.4 0°
R; 7.8 0.8 0 78 | 0.8 0°

(11)

| S



R, 12.5 1.3 0 12.5 1.3 0°
R; 18.5 41 1.4 18.6 4.0 5930/
R, 13.0 3.2 3.0 13.8 2.4 15°467
Ly 21.3 6.8 0.7 21.3 6.8 20467
Is 19.0 1.6 —0.4 19.0 1.6 —1°19/
L, 1.8 —11 ~0.3 1.8 —11 —1°20"
L 6.4 ~1.8 0 6.4 ~1.8 0°
235 C.. 5.2 —3.0 0.4 5.2 —3.0 2048
R, 7.2 —0.8 0.4 7.2 —0.8 2°53"
Rs 14.9 0.9 0.3 14.9 0.9 1014
R, 18,0 1.7 0.3 180 1.7 —1°04
Ry 18.5 5.7 1.0 18.6 5.6 — 40277
j Ly 18.8 12,0 4.5 21.0 9.8 269297
La 4.4 —~2.4 3.2 5.7 —3.7 21°387
. L, -2.6 —7.9 1.8 —~2.0 ~85 17°03’
215 C, —5.3 ~111 ~0.3 ~5.3 —11.1 — 20597
Ry —~3.0 —9.6 ~2.2 ~2.3 —~10.3 —16°527
Rs 4.6 —2.5 -3.3 5.9 238 —21°207
R, 185 8.8 —4.4 2001 7.2 —21°04/
L 16.6 9.7 7.2 21.1 5.2 32014/
Ly 9.2 7.7 4.7 13.2 3.7 400197
L 0.1 5.8 2.6 —0.9 6.8 —21°07
195 C.. —~1.5 6.4 0.6 ~1.5 6.4 —4°107
Ry 0.5 6.7 —2.4 —-0.3 7.5 18°537
R, 6.0 6.1 —57 0.3 11.8 149537
R, 18.0 10.6 ~8.5 23.6 5.0 —33°13/
Ly 7.4 7.1 2.1 9.3 5.2 420377
L, 3.3 10.3 1.1 3.1 105 — 8043/
178 C.. 0.7 10.1 1.4 0.5 10.3 —8°187
R, 2.2 10.4 —~1.2 2.0 10.6 8009/
Rs 5.6 6.9 —3.4 2.8 9.7 39°35"

U Bo FlzZ DIFECHAKFHAIC H —5kg/em® DRIBISIIMRBEL T3,
i) _EREER 178m BREOERRMIBIAKTEH ML —Thg/em® OBIESHRREL T 5o
i) _EIREEE 175m HEEOER L ORI E L TEE—10 RS fehoieht, Wb U 5 Ly S8EA
D, BEEEEEANREL Thbo Tichh Z OREORE HADBHFORELRT 53 0L L ThHB
b0 BLERBITH L, 5 176m © —17.6kg/em®, 5 185m 10T —16kg/om? k75, 7 BELEST
REEII LR, 185m o T 18 4kg/em?, £ 176m 1T, 20.9kg/em? T Bo DLl BIb A
DR 176 m I CHDES RCSEIE I, BATCRETSRBEENC L 54D Th Do Tichb o OHIICIE
AFHEIC L Y BEFEICHIE YRS e BBISIIARET B ARELRS Bo L LAZBICH T, HEKCL
BREINCH L TRRAES ok, LOBFCRETCL VECERORSENNTEEL, HEShoTE
: Hdhbe
: i, THEES 175m e, BEEmE, BEIhies ok,

#-3  LRWIEE 17m fHEOEHER

BECIT S gauge P00 8 & . o
Base } YDEEE (m) Le L, < R, R,
. 5= 176 -~195 -268 —286 —273 —180
i 15= 178 ~100 -110 —140 —120 —110
50= 185 —175 -112 —122 —-116 —96

. BLEORME 1x10°

(12)
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JN‘ 1 /} M
[
AV,

T
10 0 12

— Compressive stres

-0 0 10

4>  TJensile siress
(kgfon?)

53--10 (a) EwwERE TR

10
—yg Compressive stress

>  Tensile stress
(kg fom?)

B THEHEEIH

Ly L, Ly [ g

@)

R R Ry Ry

EL. 285

x_(CC

+  Compression

—  Tension
) ELEBMAFENFEH
(13)
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+  Compression

—  Tension

@ THEEBAFEIFER

L Ls L L, 3 R R R
£L.255 | L% | CET=—1
0 —— N N sy L
e I e g ~ —

3
£L23BN 7 ]

N —
L - 126 — ]
5 -}5 \§
5 125 -] \ 5
EL.215 . ’)
I

M=

EL.175 Rz )

o

%

BRouBROG/ N LD RS BENrRE
+  Compression

- Tension

(6) ELHBEHREREIETEH

Cr
Ls

£L.295 i ]

51.235%5\ ),_\/‘:_o \5 /
SRR j\\\\/ﬁ y 74
Ne==r)
N/

+ Compression

-~ Tzusion
) THESELSIZER
(1]




{ P |

R, R R
N4
N\

{ /A
TN \
N < A== ;//

N

EL.1

!
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L-3 9.21—-0.10 16.3 1.0 215 Cr 23.9 13.10 0 1.6
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On the designing methods for the reinforced concrete slab
of highway bridge
March 1957
Y. TAHARA
T. IkEpDA

Synopsis :

In order to rectify complication and irrationality of the designing methods of recinforced con-
crete slab which are explained in the specification established in 1930, the authors have conducted
a few experiments about actual behaviors of reinforced concrete slab during the wheel loading.

In this peper, we conclusively proposed the new practical designing formulas of reinforced con-
crete slab, which are founded on the theory of isotropic elasticity of slab, and proved a high uti-
lity of those formulas comparing with the experimental results.
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2m <l < dm L C e=I+0.4 (3)
2L, e BLXUDIBAZm 233,
ZOXSRELT, HiFE— A2 FOERAARYKOL 5 HE L.
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LafiTh %o Tiebb, 7, BARABC LI CEH e~ A b, M 2HEL, &I
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FREOFIEYRMELEPHE L LBSOFSRCHEIETH DTS %,

L%, BITAED e & LTRIR L, $XCBED X d BERH LI 2C, HELIHETS %,

F—4 1, HFRBCOWCERE, WER, BERAZSOHEEHERLISDTCh S,

x4
e (m)
1 (m) BERME | ®WIEXR | BEO-AS B/A (%) C/A (%)
] ] @
1.00 1.97 1.70 1.82 86 92
1.50 2.32 2.05 2.02 88 87
2.00 2.73 2.40 2.33 88 35
2.86 3.65 3.26 2.80 8 77
3.33 4.02 3.73 2.76 93 69
4.00 4.50 4.40 2.72 98 60
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=5
I (m) d(cm) 2v(cm) 2u (cm) (An/{%n 1; e (m)
1.00 16.0 76.0 46.0 0.171 1.46
1.25 17.1 77.1 A7.1 0.213 1.47
1.67 18.7 78.7 48.7 0.275 1.52
2.50 21.0 81.0 51.0 0.390 1.60
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B, LEoXRTE, dFe—Ay MIRGHEL VESKELEOT 5%, F—6 XHYBEOHE TS .

=6
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1 (m) R | Wk R | BoRhE B/A (%) C/A (%)
) @) ©
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1.67 1.52 1.29 1.72 85 113
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= AT, EEOERTH, XEY 23T icd, ¢ BBHREL LD, B @SBRSS, T T,
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IROBIFE— 42 b & LCHE, ZhA C AoXBdye— 42 I, TR E ool

DS HoOFAHETE-A Y 2B i Th, C SoXHiiFE—A2 b, S&
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My=— E’: B « f(dm, Tm) * sin'—":—x

m=1 24

2
Bn= 4P 4 i€ . gin?TH

a3 m?

mub
" 2a

Ay =5i0h2 00, COSh2 ¥ — @12 — (cOSh2 &0, + sinh2 2,,)2
F(&m, Tm) =27msinh 2rm(cosh?@m +2coshwmsinh?wm —ay sinh )
— 2rmcosh 27m (sinh® @ -+ 2 sinh @m cosh? @ + 5, coshe,a)
— 0 cOSh 27, (2 sinh3e s -} sinh & @ m cosham)

a a

sinh @m cosh® @m—e&m cosh #m

+ &1 5inh 2rm (2 cosh? @m+cosh &m sinh2@, + o sinh &m)
—3cosh 2rm sinh2 &y, cosh @+ 3 sinh 272, sinh &, cosh?e,,
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12500751 w | w1 n | 0.367)2.04 0.75 [ 2.04[1.90|1.50| 93 | 74
150|100 w | w | w | 0385 260 1.00 1260 240]1.85° 92 | 71
250 200 # | w no | 0,415 4.82 2.00 [482|4.40 1245 91 | 51
500
08 v
- 2@ 7 F—— =25 &
07k ——~ EEHE ———— BRAE
- — ®ER z WO e ® OE X
08 4 / /
1=
05 < ~ a0 /]
P
Lo | ~ / ===
= s LA © / 7
7 200 =
>
03 ///
o -7
2 i
100 ,/
01
0 050 w150 200 0 080 100 150 200
2 LR G])
R)—17 B—18

(8)

;
i




ERIGOEHa > 7 Y — FERDEREHZOWT 109

30, EROFCRITHECLL O T =~ 2> ISP E oo T, HHR, WEE, BARAFED
HYEXEETIUEE-I12 0L 5D THB,
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I<113L T e=0.35141 }
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+ Kk BF " BB &

Fio My/My, Mz/My OfE LT, ROL 51 L=1~4dm T 5 E9HEYEHE L.

1> (m) 1 2 3 4 E 0B
My/M, 1.45 1.78 1.89 2.10 1.81
M./My 0.69 0.57 0.53 0.48 0.56

H—15, 16 LIFXHIN 2m BL 3m DI OLTCHETHLE—24 $10 25 0k 5icinbo
LEoL 5L, BR2HAMOHTFE— 2> FERD L S ELE,

HEEETAMCEARE oM E— 2> b

BT A e X Hodthre— 2 ¢

y 1 n
Moo (140.4a%)

1+ot
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My——(1+0.2_

1
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M =BEETHACE AR RO 1 FRAR B, SR L LCcodiye—22
My=ZgETHIMCETA MO 1 5AR (ESEE, BHH) L LCodiFe—AY b

o= BT I f o ST
EEETH A FE T XE

o2l 05<e<2

My, My OFFIZHAGS L RFEETHE L 5,
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THEILAHRROREE I D B0, BRECRIEB/CACON T BHAMERCEH S 1 FAESHRD
FE—15 RT3 A 4 FEE 6 BOBERBKICOWTHA 29 £1 A~4 ARERY Tk
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&d '%' L7§:': ! % ¢E E %— Saj :%. %%ﬁ iﬁéﬁ;
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BC1 96 480 115 500 9.5 12 1.21 "
CC1i, 2 50 160 175 50 13.5 16 1.13 | 2 X0
DC1, 2 50 96 115 50 9.5 12 1.21 "

HBERUREL D, FTEBREIY 7Y - ME, RUURBELTURVREBCRL. ki BRERRFo
THBOETEREYBE L.

(1) #HEgomst
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5: 1%FAL, TEROEAARIC X > C—HARCESHNETETFACEAOSRE & LT & L. =
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EREIC X BT E— 2 b
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Asg=1.3mm ¢ cto ¢ 10cm=13.3 cm?/m
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(2) #RGOIE f
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Poo AV PIBHEMEL L I F A s P RERL, MEHRSENEOIRC, ik 2. 82 il 2.60
5D, BEHESENEONPH T, HEH 7.14, ILE 2.67 TH5.
a2 7 - P DEREERIEY 6=200kg/cm? kL, EBIXOTHE 16 ORFEELEDI.
IFH—CHYEEa 7 )~ FRSECTRAERR, QnETCHEL, 10 ARRKEEL g
av g — MR EOEBRBOBBIFE1TO L ) Tholk. BERENHRB SV T=LTF X - 2y
RF Vs A X CEE LB EFEIIA 210,000 kg/em?® TH Do
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