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The Zoning Map of Eaythquake Risk

(January 1970)

by Tadayoeshi Okubo
Tsutomu Terashima

Synopsis :

Zoning maps of earthquake risk currently used for various structures are based on H. Kawasumi’s (1951)
expectation map of earthquake risk (Kawasumi’s map), but they are interfered with the artificial administra-
tive division.

Zoning of earthquake risk is quite important for designing the aseismic structures. In the preseat paper,
the writers proposed new zoning maps of earthquake risk based on the Kawasumi’s map and added to it
the distribution of earthquake intensities observed in the major earthquakes after the Kants Earthquake in
1923. The criterion of zoning is composed of 8 classes in combination of the Kawasumi’s map and the
intensity distribution observed in the major earthquakes.

In the new maps, Japan was divided into 4 divisions by rccombining the criterion without taking account
of the administrative division.

TFor practical purposes, it might be better to change the number of zoning which wus used in this paper.
A too small number of zoning, however, might possibly loose the regional characteristics of carthquake
rsk.

The writers wish that this paper will accerelate the progress of the method on aseismic design of structures.
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1, Kanto 1923 Sep.
2. Central Sagani 1924 Jan,
3, North Tajima 1925 May
4, North Tango 1927 Mar.
5, North Izu 1930 Nov,.
6, Chikuma River, Nagano 1941 Jul,
7. Nosaka River, Tottori 1943 Sep.
8. Tonankai 1944 Jan,
9, Fukui 1948 Jun.
10, Imaichi, Tochigi 1949 Dec.
11, Off Tokachi, Hokkaido 1952 Mar,

12, Near Awashima, Niigata 1964 Jun,

Intensity VI(J,M.A, Scale), four times in 1925 and twice

in 1927, were recorded at Toyooka in Hyogo
by reference to "Rika nenpya(1969)",
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prefecture,

The area recorded only once Intensity VI( J.M.A Scale)

%

/ The area recorded twice Intensity VI(J.M.A. Scale)
B3-15 1923~ 196742\ BB FE VIDL L% 2 B2 L iiik (1923~1967)
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Location
No. Name Date Hour M
B N

J Kanto 1923 Sep. 1 [11:58|139 20 3520 7.9
2 Central Sagami 1924 Jan. 15 5:50 | 13912 3530 7.2
3 North Tajima 1925 May 23 {11:09 (13442 3542| 7.1
4 North Tango 1927 Mar. 7 |118:28|13506| 35 42 7.6
5 Down Stream of the Arita River 1929 Nov. 20 |14:54 | 13506 | 34 06 6.2
6 North Iza 1930 Nov. 26 104:03 | 139 00| 35 06 7.3
7 Off the Mouth of the Mabuchi River 1931 Mar. 9 | 12:49 141 54 | 40 36 7.5
8 Wesl Salfama 1931 Sep; 21 11:201 139 18| 36 00 6.7
9 Mouth of the Niikappu River 1932 Nov. 26 | 13:24 114218 ) 42 24 7.0
10 Sanriku 1933 Mar. 3 102:31 (144 42| 39 06 8.5
11 Noto 1933 Sep. 21 i12:14 | 137 00 | 37 06 6.3
12 Shizuoka 1935 Tul. 11 §17:24|138 24| 3459 6.7
13 Kawachi-Yamato 1936 Feb. 21 10:08 | 135 42 | 34 30 6.7
14 East Off the Cape of Shiriya 1936 Jun. 3 | 11:55} 142 18 | 4118 6.3
15 SSE Off the Cape of Nojima 1936 Oct. 26 100:30] 140 06| 34 24 6.9
16 Off Kinkazan 1936 Nov. 3 [05:46]142 00| 38 24 7.8
17 Nii and Shikine 1ls. 1936 Dec. 27 109:14 (13912 24 24 6.4
18 Yake Volcano, Niigata 1937 Jul. 4 100:23({138 03| 3651 5.2
19 Off Tanabe, Wakayama 1938 Jan. 12 100:12 (135 12| 33 42 7.2
20 ESE Off the Cape of Shioya 1938 May 23 |16:18 | 141 30 | 36 42 7.6
21 Kulcharo Lake, Hokkaido 1938 May 20 | 01:42 144 18] 43 36 5.9
a2 East Off Fukushima Pref. 1938 Nov. 5 | 17:43| 141 42} 37 06 7.3
23 ” Nov. 5 | 19:50| 141 42| 37 12 7.9
o ” Nov. 6 [17:54| 14148 3736| 7.7
25 Hyuga Sea 1939 Mar. 20 112:221131 48| 32 24 6.8
2% Oga, Akita 1939 May I 1 14:581139 48 40 00 6.6
27 Off the Cape of Kamui, Hokkaido 1940 Aug. 2 |00:08|133 06| 44 18 5.9
28 Chikuma River, Nagano 1941 Jul 15 | 23:45(138 16 | 36 42 6.6
29 | Iyuga Sea 1941 Nov. 19 |01:46 132 24| 3218 | 7.4
30 Off Hamamura, Teottori 1943 Mar. 5 [04:50|134 06| 35 42 6.8
31 Nosaka River, Tottori 1943 Sep. 10 {17:37 (134 12§ 35 30 7.4
32 Nojiri Lake, Nagano 1943 Oct. 13 | 14:42 (13812} 36 48 6.3
33 Tonankal 1944 Dec. 7 13:35| 136 12§ 33 42 8.3
34 Mikawa 1945 Jan. 13 | 03:38 (137 00| 34 42 7.0
35 Nankaido 1946 Dec. 21 [(04:19|13536{ 3300 8.1
36 Hidaka River, Wakayama 1948 Jun. 15 | 20:44 135 30| 33 48 7.2
37 Fukui 1948 Jun. 28 [16:13 1136 12| 36 06 7.2
38 West Tajima 1949 Jan. 20 [22:251134 36| 3536 6.5
39 Imaichi, Tochigi 1949 Dec. 26 | 08:25]|139 42| 36 42 6.7
40 Near Choshi, Chiba 1950 Apr. 17 101:19 1140 54| 35 48 6.0
41 Kumano River, Mie 1950 Apr. 26 [ 16:05] 135 48| 33 48 6.6
42 Kujukuri Beach 1950 Sep. 10 §12:21 {140 30| 3518 6.6
43 Off Tokachi, Hokkaido 1952 Mar. 4 110:23 1143 52| 4209 8.2
11 Daishoji, Fukut 1952 Mar. 7 16:32 1136 12 36 28 6.8
45 Yoshino 1952 Jul. 18 01:10|135 49 34 27 7.0
46 NE Off Choshi, Chiba 1952 Oct. 15 109:10| 141 24} 35 54 5.7
47 Off Boso, Chiba 1953 Nov. 26 102:48| 141 48 3418 8.0
48 Off Choshi Chiba 1954 Jul. 18 §18:07 | 141 07| 35 30 6.4
49 SE Off Choshi, Chiba 1955 Jul. 24 120:02| 140 42 35 42 6.1
50 Mouth of the Edo River 1956 Feb. 14 | 09:52113954| 3542 6.0
51 Near Awashima, Niigata 1964 Jun. 16 [ 13:02 (139 11 38 21 7.5
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Studies of Skidding Resistance on Road Surfaces (2)
—Road Surfaces with Snow or Ice—
(January 1970)
by Kaoru Ichihara

Synopsis :

This paper reports about skidding resistance coefficient between automobile tire and road surfaces
with snow or ice.

Main contents, 1st, measurement and analysis of skidding resistance coefficient in two conditions
when tire was braked and tire was drived to start. 2nd, discuss about correlation between these
skidding resistance coefficients on snow or ice road and geometric design of road. 3rd, countermea-
sures for skidding resistance on snow or ice road.

Keywords (road surface, skidding resistance, snow and ice, friction, tire, brake, drive)
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On the New River Controlling System by Strengthening River Banks
(March 1970)

by Masami Fukuoka

Synopsis :

The time when river banks were first constructed in Japan is quite ancient; we find in “Nihon
Shoki” that some 1500-1600 years ago already, in the reign of the Emperor Nintoku, Irata Tsutsumi

(bank) was constructed in order to protect the paddy field from the flooding of the River Yodo.
Since then, soil has been used as the material for embankment. For protecting the scouring by wa-
ter current, river side of embankment was protected with grass planted thereon, or with stones.
From the Meiji era and afterwards, when concrete was invented, concrete embankment was emplo-
ved, and since last ten and several years, the asphalt embankment also came to be used.

In 1953, a big calamity was inflicted by typhoon No. 13 over the Ise Bay Area. After that time,
the so-called 3-sidescovered embankment method came to be employed in which, not only the front
but also the crown and rear slope are covered with concrete for the banks near the sea-shore. This
method is aimed at the protection of scouring of back slope side by overtopping. When river emba-
nkment is considered, deversoir wiers in the two reservoirs of Tanaka and Sugoo of the River Tone
were constructed with structure covered with concrete on three sides. These were unfortunately
destructed by the Kanogawa typhoon in 1958 (Typhoon No. 22), but were later repaired. The dever-
soir in the Watarase reservoir was planned as embankment covered with asphalt on 3 sides, and is
now in course of construction work.

If the destruction of river embankment caused by overflowing is prevented, it is expected the new
and different system of river control to be established. The present thesis is intended for making a
proposal on the method of lessening disaster by flood by strengthening the embankment.

Keyword (river embankment, river improvement system, overflowing, plastic sheet)
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A Study on Standardization and Automatic Design Methods
of Retaining Walls

(March 1970)

by Keiichi Nakamura
Tsutomu Tomita

Synopsis :
The best result obtained through standard design works for retaining walls which are recorded in
the Standard Designs of Civil Engineering Structures instituted by the Ministry of Construction vol.
{11, {2) is to be given an opportunity to reexamine on design procedures for retaining walls. In this
paper we have discussed on
(1) Optimization problems in the design process of retaining walls return generally to arguments
of discrete variable in the non-linear space, and they should largely be studied hereafter.

{2) We applied differention equations to design methods for front walls of buttress type retaining
walls, and pointed out the problems of usual approximation methods,

(3) Selection methods for retaining wall intervals as the standard design.

(4) Standard procedure programs of figure elements for full automatic design systems.

In addition, “A Guide for Retaining Wall Foundation Designing.” written by the Branch Committee
of Retaining Wall Foundations, is appended.

Keywords (retaining wall, automatic design, automatic drawing, optimize, univariable, steep-
est gradient, flat plate. evop, algol, standard design)
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HiBEEIVThE
Z=Cuasr (Ayy+ As) + Ce{l- 41 + (d+d'—t— )b}
+Co2{l 4 (d+d' —t—1)}
2T [Casy Coy CalZTNENGHL, =2V
(a y — }T, B Lo )
rieh, ZRBANCTHHBEERE s v 1, Ay,
As, d, bRDB,
ADF -2 38iFE R UL Caik1,000/3/m? &58003
o
A
t=C, vV MJT

2 =5+d=5C, Mg/‘z'( s=ﬁ)
(i) />t +) OBE (THRED)
d=Z+ J Z—aft '

Z= +m(t+t)

M,
o d(i+1)
(ii) x/<<(t+1) OB BHBILY)
d=C, ¥ /T
1=0.3xH
b=30cm
FL, chIV1BEX»IDIF>TAGE T8 » 125
(Asyy Aspilt, dEDBETHS)
feds, CoOPITCRYY k=052 1, JHK h=0.05,
h=0,005- - LA ZNHR & o1,

#-2.4

No. | Leem) |T(cm) | Dem) | Blem) [Antem®antemly 54wl g‘;gnz)l(kg‘;'gmz)l(kg‘;gng) f/m?
-1 250.00 25.00 775 27.5] 9.5 192.7] 1,519.4 46.3 1,247.5  61.9) 8,990.6161

0 200.0 25.0 85.0] 30.0 9.5 158.81,400.3  42.6/ 1,307.9  55.6] 8,441.4700D)
1 232.00 30.00 9.0 35.00 6.6 128.51,478.8  32.0/ 1,476.1  52.3| 7,788.76573:2)
2 w25 35| o8 0.0 51| 128.51,338.3 215 1,376.0  49.2] 8,153.9114
11 | 2%0.0 30.0 9.0 35.0 6.3 128.51,508.6) 31.81,460.90  52.1 7,818.1711
111] 2328 300 0.0 35.00 6.6 128.51,478.8] 32.0{ 1.476.1)  52.3] 7,788.765722)

"D ERORET

E2) A&

#-2.40 & 5RO 5T 8,441F/m X H 600/ /m
L 7,788M /M 14+ B IEAAE b D,

L LEREAR, BROZENEILRE-T(S
THAE D OFRhE & d2320cm %z, BEHES S0cm

F-2
No. | L{ecm)|T (cm) | D(cm) |B(cm) [Ay(cm?)A,y(cm?)
0 360.0; 27.5| 325.00 50.0 19.1 51.4]
1 355.0i 37.5] 325.0; 52.5 12.7 64.2
11 360.0, 27.50 325.0, 52.5 19.1 51.4
111 360.0; 27.5, 325.0] 50.0 19.1 51.4

5

(kg ome klemt kg omtkgiomy] Film |
naa3.0] 623 1,418.6) 12.1] 8,011 922908
1,408.00 38.1 1,150.6]  10.6] 8,152.6892
1,443.00  62.3 1,448.60  12.1| 8,074.9431
1,443.00  62.3 1,448.6)  12.1} 8,011.9222

kB EF2.50 % 5 EROTAN T O FRHERT
ittt

B) L ORBILFED b, 2 ODOHEITOWLTO
BERL, WFRLEEESE LED, =7 AREECHE
b LAY, BEICREHREE TR DL, TOBEDOR
BIHRTL 5108 DT 2 g RFZ T LT
WOC, B BEFE, BiitEd:, CRSTH, EVOP
OBV, SEERTED QO ELLD,

B LI SR L 2 o0 ik Gl B 2oLk
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KEDHHBHEIRBHLBH LMD LEETS
DERH B,

3. EeEXERoREAFRACLSEHEE

EHEREIOEMARR

PEERSK A = v 7 Y ~ OIS XU E &
FBOIHEFEE, BRKER X » TG btk il
EEGELTRR TS, AR —THG, =0EED
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e LCHETRETHD,
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VIR B ML S S TEREY P(kg/cm®), Z¢h
JifngEikw(cm) &35 L,
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Wiy — 20+ Wiey w.'_n—2w;+w.-+n=M
wor T @ !

hdh

(B20);=1/ (P H C(wisy+wiy) ~2(1+ Chu
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i—ngy® Wi_ng+8i, i Wiegt @i, i-y* Wiy G, 1o W
@i, i1 Wiz F 80, i4s* Wise a1, ign-1 Wizn g T 8i, {40

cWisntQi,itnsy* Wisnyy+0i, izpn* Wizgn=pe Ut/ N
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BRL Y
Vy= -—N{ g;',"+ (2—v)aa;T“’y}= —N{—aay—(d’w)
+ a-n (58}

- 0o 8 (58]0

(3] ALBEOELAHTFERCEZRYEN

BEEOWEE, B I UEMRGARLEAHRTH D00,
FERES O THE3TH B, (o Ti=kon:/2
=ken (h=1,2,- MNDL XORE

@i, in-1=:24@i,i-n-y

@iy i3 =2¢8i i
i, iansy=2¢8i, im0y
DX, i=k (n-1) OLERL

i, i=ai, i+ 8i,i-p

DX HFHIEE L,

THHMD
(550 + A { T TN} =0 o a0
Lrbic
(221, — Mecn—Meer
dy /i 2dy

3 {3\ _[{w _{ow
(o @) =) - (E)
=C/2+(49)® {(Wi—nsy—Wisnsy) —2(wi_n
~Wisn) + (Winoy —Wisn_ )}
X o TR
(4?2 (Mi_a~Misn) +D {(Wins1—Wisnsy)
—2QUi_n—wisn) + Wi—n_y+Wisn_)} =0
BR» 5
Mi_ne (Ay)gz-ﬁr—(dy)‘—-l‘(dy)‘ wi—Misa(dy)?
+2Q4+OM; (49)%*—C (Misy+Mi_) (4y)*
B XU My (a5t~ L+ OOMildy)?

+%(Mi+1+Mi-1) (Ay)2"%‘{(u}i—n-{-l_u}i-}niﬂ)

—2 (Wi_n—wisn) + (Wi-n-y—Wisn_1) } ~~~~~~~~~ an

WRD Misn, Miy, Miy, Mi i3

Min (A9 =C(Wisnsy+wiiny) =2 (14+C) wisn

— Wit Wisgn-o-ee GBRx D

Mi  (4y)*=Dwisy—2wi+wi-,)

Misy (A9)2=D(Wiss— 204+ i)

Mi_, (8y)*=D@wi—2wi_;+wi.p)

FORCH B Wicney, Wien, Wiony XHETD
TebHBI R My=0 #HAT5E

 _Wiin—2Wit Wisn | Wiy —2Wit Wiy
M= T

roT
(Win—210i+ Win) + Cove (Wisy —2wi+1w0i_) =0
Wi—n="200i—Wisa+ (D —C) (Wisy—2wi+ wi_y)
L D=(1-»-C
E<L{FR LT
Wionyg=2Wis—Wisnsy+ (D —C) (Wise— 2054 —wi)
tWin-y =200 1 — Wisn_y+ (D —C) (i —2wi_y +w0i_y)
ZhLYERERLL a;,; HERD H Z EANTE
3,

(13)

(4] FROBAFE
HEEREEA L FROE IO, Rk
nyn THTHTEA LB ZLLRE TS,
AW=P .M ................................. a2

12409

CoT

AE HEROREEF DT MY v /R T
Hb, W, Pirgfiotbis LOHERRT
=7 ATHD, Tiebd,

wy b

P=
w, § 23
Wny.n Dry.n
@151 Grypot @Qy,ny.n
[ PP < PR S Gz,ny.n
@i,y Gi,p--t Qiyny.n

Qny.n,1 Bny.n,2" """ Qny.nsny.n

ZDn5b
<tV v 2 ADT a,; (TEERD X 51
1-D 1=i<n

ai,iy =ai,izp =( CD—0.5D»)x2
aiioy =@i, iy =(—2D—4CD+2D?) x2
@iyisn_=@i,isnsy=( C + D)X2

ai,i = (1+4D+6CD—-3D2+0.57) x2
Qi,isn = (—2—-2C-2D) x2
Qiyisen = 2

1-2) (+D=i<L2em

Qiyi-n-y=8i,i-nyy= C+D

Qi,i_n =-2--2C-2D
@iyieg =8i,izy = O

@i, i-y =Giyiy; =—4C—-4C?

ai,i = 54+8C+6C*+7
Qiyizn-1=Qqi,isn41= 2C

Gi,isn =—4-4C
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i, iean = 1
1-3) @n+D=<i<(ny—2n)
@i, i-3n =0i,i1en =1

Aiyicny=di, i-ne =04, isn1 =i itnsy=2-C
Bi,i_p =i, iz =C?
=~4—4.C
@i,iny =0i,in =—4C-—-4.C?
ai,i =6+8C+6C*+r
1-4) (y—2n+D=is(ny—n)
EXD5H
ai,i49n =0
1-5) (y—-n+D<i<ny-n
Eoss

@iyisan =G5, i4n-1 =i, isn =01, isns1 =0

@i, i_n =Qqi,in

ai,i =ai,i+t@i,i-3n
CHRERDOGEAE VR TEIET 5,
2-1) i=1+kn (£=0,1,- LHyY) D EER
Biyin_y=@i, i1 =i, isn_1=0i,i3=0

Qi,i=@i, i+ i, iz

2-2) i=2+ken (k=0,1,-er 1Y) DEEE
ai,iy =0

2-3) i=(m—D+tkn (=01, D & EL
@i,iz; =0
ai,i =ai,itai, iz

2-4) i=ntken (B=0,1,--- ,ny) Dk XL

Qiyinyy=0i, 4181, i1 =i, is2==0
Qiyion-1=2485,i-n_q

begin
real LX, LY, PO, E, T, KV;
integer I, J, NX, NY, NXX;

NXX: =NX+2;
begin

procedure P(A) ;
array A ;

begin

CRLF(1) ;
end ;

P(W) ;
P(MX) ;
PMY);
P(MXY) ;
end ;
end ;
EThiT v,

for I: =1 step 1 until NYdo

iyiny =208,y
@iy i3 =281, i1n-1
A,ig =20ai,i g
(5] ALGOL[C LB nd 5 A
BEONER IUCERY TFRELTE { LD IAL
GOLKRX > TRHE{ETHIKRD X H1Lins, 17 2
24,
LX : o s@mhmokE (HA cm)
LY : vy v « » )
PO : 4 H7VViE
E v R (wkgfcm?®)
T v B <3 ( # cm)
KV : o+ BEEHEE (rkglem®
NX : v xEAROSFER WTRETHD

s
NY : v yEh ” GETHIv)
w o # A 3B AR AT E (kglem?),

W Al sDib%k (cm)

MX : ” oM E— 4 v b (kg-cm)
MY : ” ”
MXY : ” ”

7w 5 nch, GSWPOUTL Gauss {§HEEIC X 53
VHBRROFRERDHFHEETHY, 7o/ 78 2R
Breit aij w52 BOA-D & ginko 2-1) &S
+5m%E», BO -2 132-2) 4, BOA-N+1),
BO (I-N) 12-3), 2-1) &HERL, 1L, 12, I33%
RER 1-1), 12), 1-4) HERLTW5,

FEECEAT AL &

READ (LX, LY, PO, E, T, KV, NX, NY);

array W, MX, MY, MXY (1:NY, 1:NXX];:

for J: =1 step 1 until NXXdo

PRINTR (5, A (LJD

READ ARRAY (W, 1,NY, 1, NXX);
BAN13JK (LX, LY, PO, E, T, KV, NX, NY, W, MX, MY, MXY);

(14)



BEOBELLEDHRAHTACHT 2R

3MEFE1AHBUDOFER T = /7 4

dogin
procedure BAN1JSK(LX,LY,PO,E,T,KV,NX,NY,H,MX,HY,MXY)}
real LX,LY,P0,E,T,KY3 integer NX,NY3 array W,MX,MY,MXYs
begin
Boolean procedure BOD(I); dnteger I3 BO=I:N=N=I;
procedure GSWPOUT (PN,PA,PX,ZER);
valus PH, ZERS .
integer PN3 real ZER; array PA,PX:
begin
integser I,J,K} real Hi:
for I = 1 step 1 unti}) PN do
begin
1t ABS(PALI,I1) > ZER then go to Lij
for J = I step 1 unti} (PN-1) do
begin
1f ABS{PA[(J+1),1I})) £ ZER then go to |23
for K= 1 step 1 until (PN«1l) do
MXIKI=PALI,K];
for K = 1 step 1 unti} (PH+1) do
PALI,K1=PAL(J+1),K);
for K = 1 step 1 unti)l (PH+i) do
PAf(J+1),KI=MXIK])3
go to L13
L2
end;
PRIMTS(*NATA#CHECK?); CRLF{10):
go to ENR3
Li: WizPA[I,I3:
for J = I step 1 unti} (PH+1) do
PA{I,J3=PALTI,J1/H4;
for K = 4 step 1 unti}) PN do
begin
it I=K then go to L3;
Wiz=PA[K,I13
for J 1= 1 step 1 unti) (PH+1) do
PALK,J1=PALK,J1~Hi%PALT,J);
L3:
end}
enRd;
for I = 1 step 1 until PN do
PXtIV=PALI,{(PN+1)) 3
END:
end:
real C,D,B,X,Y,Q,R,SC,G,HR,HL,HU, WD, WM, UX,HYS
Boolean 11, 12, IS3:
integer I,J,K,S,N,NS,NT:
KRahX:2;3
NSzhnNys

(15)
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(NY~1)+13 ;

KzaNS+13

S= 1t
begin
arra

DaCs
Bx=12
G=B#n
for
_tor
for

Li:
L2:
L3:
L4
L5

L6:

L7:

NYSN then (NS+MY) else (HS+N); j

Y AU1:iNS,1:K1;s

Xa3LX/NX)
Y=LY/HNYS
Cz(Y/X)+23 L

(1-P0) 3
#(1-P022)/{E=#T23)3

Qa-i/(BryYe2);
SC=SQRT(C):

Y43

RrKV#G3

I=1 step 1 unrtil NS do
J=1 step 1 until K do AfI.Ji=0;
I=1 step 1 unti]l NS do

begin

I1:IgN;  I2=IgN#2;  I3=IKNT:
1¥ BO(I-1) then go to L4;
12 BO(I-2) then go to L1:
A(I,I-23=1f I1 then (2#{CxD-0.52D12)) else C223
1f I1 then go to L33
A[{I,I«M=131=if T2 then (C+D) else (2x(C):;
A{I,I=-1y= if I1 then {(2%(-2%D-4uCuD+22D12))elSe (c4xCadxCxC)3
if I 2 NT -then go to L4; -
AfI,I+N=1)=if I41 then (28(C+D)) else (2xC);
1 12 then go to L53 :
ALI,I-28N1=13
1f I1 then go to L63
A[lI,I-Nj=tf I2 then (-2-2aC-2%D) else (~-4-4#C};
12 I1 then A(I,I]= 258(1+4=0)+6#CuD-32D+2+0.5%R) elsa
12 12 then A[1,I]}=2(5+8%C+62C+2+R) olse
AfI,I)2(6+8#C+6%C+2+R) 2
if I 2 NT then go to L7;
A{I,I+H1u4x I1i then (2%#(=2-2%C~2u4D)) else (~4-4%C):
1f I > Ne(NY-2) then go to L7:
ALI,I+2uH)=1t I1 then 2 else 1;
tf BO(I~H) then
bagin
1 I > i then A(I,I-K-1)=A(I,I~M-1122;
ALI,T-2)=Al1,I=21%23
AfI,I-131zALT,I=1)%23
if I3 then A{I,X+N-11z=A(I,I+N-1])n2;
ao to L10;
and;
1T I1 then go to (.83
AfI,I-H+13=1% 12 then (C+D) else (2xC)}
ALT,I+1)=8f I1 then (2x(=2xD-4#CuD+22D=D)) else (~4&Cr42CxC)3
1£ I 2 MNT then go to L9;

(16)
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ALI,I+NH+11=12 I1 then (24(C¢D)) else (2xC)3

L9: 1f BO(I-N+1) then begin ArI,I1=A(I,T11+AtI,I~2)F go to L10;
AlI,I+2)1242 I1 then (2x(CxD~0,5%DxD)) else (CxC)}

L10: 1% BO(I~1) them A(I,I)=A[I,T1+ArI,1+21;

end;

fof I=NT step 1 untll NS do

ALI,I)=A[1,11+13

for Iz 1 step 1 unti1l NS do A[I,K}zWlI)xG}

for I=1 step 1 until S do HEI)I=MXITIeHY(T)=MXY[I)=03

GSHPOUTINS,A,H,0~5)3

for Izl step 1 uatil NS do

begin

JI1=TgNs  I22IgM=23  I3=IKNT:

WLz 1f BO(I~1) then 0.0 else W[I-1}:

WR= 1f BO(I~«N) then (H{I~1] Jelse H(I+}]s

WD= 1f I3 then W{I+N] else 0.0}

WU= 1f I1 then 0,0 else W[I=N)}

WM=2sW (11}

UXHR+ WL =1k

WY=HU+UWD=1H3

MXtIlz 1f I1 then (QxCa{i -PO#PO)aWX) elss (Q#{CalHX+POxHY))3

MyfIiz 1f I1 then 0,0 else (Qu{PGuCaWX+WY));
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ands

1f I1 then
hagin-
UL= 1% BO(I~1) then 0.0 else (W[I+N-11-HiI~-11)3
UR= 1f BO(I-N)} then (=1sWl) olse {H(I+1]=H[I+N+11)}
MxY[I]=02D/(22SCru(UR+HL):
enq
else
beglin
12 I3 then hegin
: WLz it BO(I-1) .then 0,0 else (W{I+N~1)-W[(I-N~1)):
WR= 1f BO(I-N) then (~isWl) eolse (W[I-N+1)-WII+N+i1})3
and
else begin
ULz 1% BO{I-1) then 0,0 else (<isW[I-N-11):
WR= if BO{(I-M) then (~1aWL) else (W[I-N+11):
end;
MXY{I32QxD/(45SC)x(HLIUR) 3
ands
‘ands
EX[K3zQ=Ca{1~PO=P0) =Y [1])%2;
NESEYH

for I= (HS+2) step 1 until (HS+MNY) do

begin
LMx(I):(GaCﬂZ*H!J]); RENEIH
nds

JaNTS

for I= (NS+1) step 1 until (NS+N) do
]begin

17)
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IAHYIIJ=(0"HIJ1*2)3 NERES ¥
ends
ends
ends
procedure PRN{NX,NY,HW,MX,MY, NXY);
tnteger NXL.NYs argay W,MX,HY,MXY}
begin
procedura MN(A,N,MAX,HIN)3
array As integer N3 real MAX,MIN:
begin
integer I
MAX=MIN=ALL)S
for I 22 step i until N do
begin
11 MAX<ALI) then MAX=A(I)
17T MINDA{I) then MIN=A[I)
ends;
end;
procedure PRUA,MX,MN,S,M);

H
.
B

begin
integer 1,J,K3

Kn(119~8a(N+1))$(N+1)3
12 K>10 then K=10:

4f K5 then K= 53
JaNS+13

fofp Iz 1 step 1 until NS do

PRINTR(K,ALI))3
12 BO(I-N) then CRLF(1):

real HR,ML$ integer HNS,N:
N:=NX$23 NS=NsNY$

MN(H,NS,HR,UL) 3
PR(H,HR,HL, *DEFLECTION’,0)3
MN(MX, (NS#NY) ,HR,HL) 3

(18)

array As string S: real MX,MN; integer M3

Boolean procedure BO(I); 1integer I:

begin

jf BO(1~1) then
begin
' 3f M=1 then begin PRINTR(K,AL.1):
ends

JzJdsls

end;s .
1f M=2 then tbegin
SPACE(K+8) 3
[ for Jxz1+NS step 1 until (HS+N)
end;
CRLF(3)3
ends;

BO=I:N=N=13

SPACE(30)3 PRINTS(S)3 SPACE(5)3 PRINTS(¢MAX=')3; PRINTR(10,MX):
SPACE(5)3 PRINTS(¢HMIN=")3 PRINTR(10,HMN); CRLF(2);

end 81lSeSPACE(K+8);

do PRINTR(K,A{J)); CRLF(1i);



end:
Lea
int
arr

BEEoBEL : AHEG R BT 5 0%

PROMX,HR, UL, “HX? ,1) 2
MNIMY, (NS+H) ;HRLWL) 2
PREMY, KR, UL, ¢HY?,2) 3
MNCHXY NS, 4R, UL )
PR{MXY, 4R, UL, ¢HXY?,0) 3

1 PW1,PH2,D,H,a,LX,MAX,LY?
ager I,NX,NY,NXY,J,K;
ayW,MX, MY, MXY[1:6013

ror I=i,2do

an
ends

begin
for J= 50 step -1 until 1 do
WiJYa((J=1)35)=T 3

BAN1J3K(100,100,0.166 666,210 000,25,0,10,10,H,MX,MY,MXY)}

PRN(10,10,H,MX,MY,MXY):
CRLF(0);
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102 LSO N AN -
BE—HROHUR S = 77 AR

P2,P3,N31,TL73

PREADY(0,0)3

PSENCN(5,X,Y) 3
N=1;
LAB1:

Wi=T1/2~60+H3

Y14)290#S3

PL1)=Pi13
PHKF(X,U,P) 2

PSENHH(XX2YY22,5)3

ends:

XY7 oy 2ol 3775 aEREBHC BT 57 4
Ay SN D, REEAEVOT, B EENE
Sh, AHEFERE ORME LRI T 5D, A—4
iz L THPDRECHEENABLh A L5 eEE7 v 7
I YVDFEAEREL TB,

T 7 U

BRAHE LRSS EER L T T 0B WsERD
moiEh, BlESEEHIBIRO b0 2 H5E SHERERIEE
B THB, COPBEIRICAESR, 39FEL
AVEEEC Tl (EETH B,

FOBRBTHEAZOE LWL RBICI Y, WBBAD
CEH LT RYEEEE b o BB HA %,
Fh v AT L IT¥DERICYL Y, FAEHOSFCLE
MWEFRL, FHEVATALLUEZBIER I
T, BERCF LI TEL X5 RiSED Y ER L SHD

Ma{L=-(HeP1+T1-120))/2;
12 M > P1i then begin N=N+1i; go to LAB1: end;

begin externa) PREADY,PMOVE,PSENX,PSENA,PMARU,POUTI,POVUTS,
PSEHCH,,SNPB,MEISHO, TETUDAN,,HIKITE,PRA,PHKF »
KNITENSASEN,PARROW, HASEN,PSENHN,EQ:
array P{1:1001, X,Y,XX.YY[1:1001}3
integer I,H,NH,NJ,K,NI,Z210,7Z11;
real X4,Y1:X2,Y2,X3,Y3,H,H1,A,8,T,T1,L,5,BTT,H6,B6,
WY, H,H2,P1L,K H26, 014,428,414 ,H21,H155,H23,P1,

READ(X1,Y1,X2,Y2,X3,Y3,H,H1,A,B57-T1,L,P1,P2,P4,5);
S=1/S3 BT=B8+T:BTT2BT~603 HW11=2H-~503 H62H-603
B6=B+60) P1i=P1i#S) W12:=H1+200;

PSENX(A8S,0)3 PSENX(A»S,Hi=S);

PHMOVE(BTT®S,6085)3 PSENX(A%S,H1%S8);
2 vec 0,2#] #5,0,0 tor:

Yz vec 0,0,H%S,H%S,0 tor;

X{1izWiwS3 Y[11=290%S}: X[21=WixS3 Y[21=H6%#S3
X{3)=(Hi+P1aN)#S3 YI31=H6#S; X([4)=(H1+PinN)=S3

for I = 4 step 1 until N+1 do

X[1}=03 Y[1)=H#S:3 X[21=L#S3 Y[2)=H»S}
PARROM({X,Y,30,PRA,4,4,L)3 SNPN(X,Y,30,-1)3
PMOVE(=20,{H1-~90)#S)3 POUTI(-90,4,2,K)}
PMOVE(=20,(H1~90)4S+6)3 POUTS(=90,4,4,°X");
EQ(=20,{H1=90)%#S+15,3,1)3
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XXz vee 0,T1/2%5,W8#S5,H94S tors
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ﬁ?/ﬁﬁ)ﬂ 7.9 o6 120 144 16.8 19.2] 21.6] 24.0 26.4 238 31.2 336 36.0
(2) BHBOBESOFEXFEN
B : ERHZE (m) .
D, AR (m) , B Y RicHiTAod 5 & &k 1/2f%
+3,
(H—2.128)
(i) N=4 ®2—2.2 (t/m?)

o, Bl 17 12g 1ol 178 20d 225 250 2.75] 3. 00 3.25] 350 3.7 4.00 4.25 450

0 1.1 1.2 1.4 16 1.9 2.1 23 2.61 2.8 30l 3.3 3.5 3.7

0.5 3.0 31 33 35 38

1.0 4.8 4.9) 51 53

1.58F 6
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(i) N=7
or~B| 1.2 123 150 175 200 229 250 275 s00f 3.2 250 379 4.00 4.2 450
o | 16 17 20 23 27 30 33 37 40 43 47 50 53 57
05 | 40 41 44 a7 51 54 57 61 64 67 7.1 '
10| &4 65 6§ 71 75 79
15 | 88 89 92 45 9.9
20 | 1.2 1.3 116 s
2.5 | 13.6 13.7 10
12
EX e Y
(i) N=10
o] 12 12 150 175 200 225 250 275 3.00 325 350 375 400 425 459
o] 22 23 28 33 37 42 47 51 58 61 65 70 75 s0 84
05 | 49 50 55 60 64 69 74 78 83 88 02 90 10.7 107 1.1
10{ 78 76 81 86 90 o5 100 104 109 1.4 118 123
L5 | 109 10.3 10.8 1.3 1.7 122 127 131 136
20 | 129 110 1.5 120 144 149 154 158
2.5 | 15.5 15.6 16.1
u
3.0 | 18.2 18.3 16
18
LopF 22
(ivy N=15
o~Bl 120 125 150 175 200 229 250 275 3.00 325 350 375 4.00 425 4.50
o| 49 51 &1 71 s2 o2 102 1.2 122 133 143 153 163 17.3 184
05 | o6 98 108 18 129 139 149 159 169 180 19.0 20.0 21.0
1.0 | 159 154 164 17.4 185 195 20.5 2.5 22.5 23.6
15 | 189 10.1 201 211 222 232 249 2.2
2.0 | 23.6 238 248 25.8 26.9 27.9 22
25 | 28.3 28.5 2.5
v 2% #
3.0 | s2.9 231 30 %
32
4.0ZLF] 34
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(v) N=20
bl 12 125 150 175 200 225 250 275 3.00 3.25 350 3.78 4.00 425 4.50
0 70 7.3 87 102 11.7 131 14.6] 16.0 17.5 18.9 20.4 21.9] 23.3 24.8/ 26.2
05 | 131l 13.4 148 163 17.8] 19.2) 20.7] 22.6 23.6 25.00 26.5 28.8 29.4] 30.9 32.3
1.0 | 19.3 19.6] 21.0] 22.5] 24.0f 25.4] 26.9 28.3 20.8 31.2] 32.7] 34.2 5.6
1.5 | 5.4 25.77 27.1 28.6| 30.1] 315 33.00 314.4 359
2.0 | 3.5 31.8 332 347 36.2[ 37.6 39.1
34
2.5 | 37.6] 37.9] 39.3 40.8 ® %
3.0 | 43.8] 44.1 45.5 42 40
44
4.0BLF 48 46
(vi) N=25
D, Bl 120 1.25’ .50 1.75] 200 2250 250, 2.75 3.00] 3.250 3.50| 3.75] 4.00| 4.25] 4.50
o | 105 109 13.1] 158 17.5 19.7] 21.9 24.1| 26.3 28.4) 30.6| 32.8 35.0 37.2) 39.4
05 | 19.9d 19.7 219 241 2.3 28.5 30.7] 32.9) 35.1| 37.2 39.4[ 41.6 43.8
1.0 | 28.00 28.5 30.6] 32.8 35.0] 37.2 39.4 41.6 43.8 45.9
1.5 | 36.8 37.2] 30.4] 41.6 43.8] 46.0] 48.2
44
2.0 | 45.5| 45.9] 48.1] 50.3 52.5 46
50 42
2.5 | 54.3 54.7 52
56 54
3.0LLF 60
(vii) N=30
D Bl 1 o0 1.23 1sol 178 2.00 2.25) 2.50 2.75] 3.00 3.25) 350 3.75 4.000 4.25 4.50
o | 15.7 16.4 19.7] 22.9 26.2) 29.5| 32.8] 36.0] 39.3 42.6] 45.9 49.1) 52.4 55.7,
0.5 | 28.3 20.0] 32.3 35.5 38.8 42.0{ 45.3 48.5 51.8 95.1
1.0 | 40.8 41.5| 44.8] 48.0] 51.3 54.5| 57.8 o
1.5 | 53.4 54.1| 57.4] 60.6] 63.9 56
60 58
2.0 | 65.9 66.6 64 | 62
70 | 68 | 66
2.520F 74

#)  COFEIETRD qa=1/3 (CNe+0.5 n BNr+r: DINg) ZAWTEH L LDTHY,

(i)
(i1)

1T C 2 0.6xXN &L
I Ciz Terzaghi Peck 1 bh Nffid»6 ¢ ZHEELIN.
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HBRRBSLEFABIC L o ThP > T L ERRALC L > CED B,

; (CoN4+0.51) BN, 41 DN, oooeerverrsmnsonscsinmnaneenecans (2-1)

Qs FFEXHFD (/m?)
C : #BERTOMBOWKES (t/m?)
r;  EEERTOMROBMNERER (/m?)
o EEERI ) FotRoFEUMARER (t/m?)

AEL N, I BMTAETICS 3583 AhRMEEEERE L 5,
D, : #HIICEE LA BERRE - S ERFHEE  coEs (m)
B EBEEMoMm (m)
N, N, N,:X#HHERH

®2—3 X¥HREE

Ga=

é N, N, N,
0° 3.8 0 3.0
5° 4.5 0 3.4
10° 5.3 0 3.9
15° 6.5 1.2 4.7
20° 7.9 2.0 5.9
2° 9.9 3.3 7.6
28° 11.4 4.4 9.1
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40° 2Lk 95.7 114.0 83.2
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(i) ®2—41 @C=1s-C-N. % (/m)

Py - " - . " - - - " .

c 0 5 w | | o | = | ow | w | % |wowpr
0 0 0 0 o | o 0 0 0 0 0
021 os| 03| 04| 04| o5 0.7 0.8 1.4 2.8 6.4
01 05| o6 | o7 | 09| 1o 1.3 15 23 5.6 12.8
o6 | o8| o9 11| 13 is 2.0 2.3 132 8.5 19.1
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oo 5° 10° 15° 20° 2%° 28° 3 3%° | 40°BLE
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Report of The Public Works Research Institute Ministry
of Construction  Vol. 138, September 1970
The Zoning Map of Earthquake Risk
Tadayoshi Okubo
Tsutomu Terashima

Synopsis :

Zoning maps of earthquake risk currently used for various structures are based
on H. Kawasumi's (1951) expectation map of earthquake risk (Kawasumi’s map),
but they are interfered with the artificial administrative division.

Zoning of earthquake risk is quite important for designing the aseismic struc-
tures. In the present paper, the writers proposed new zoning maps of earthquake
risk based on the Kawasumi’s map and added to it the distribution of earthquake
intensities observed in the major earthquakes after the Kantd Earthquake in 1923,

The criterion of zoning is composed of 8 classes in combination of the Kawas-
umi’s map and the intensity distribution observed in the major earthquakes.

In the new maps, Japan was divided into 4 divisions by recombining the crit-
erion without taking account of the administrative division.

For practical purposes, it might be better to change the number of zoning
which was used in this paper. A too small number of zoning, however, might
possibly loose the regional characteristics of earthquake risk.

The writers wish that this paper will accerelate the progress of the method
on aseismic design of structures.

Report of The Public Works Research Institute Ministry
of Construction Vol. 138, September 1970

Studies of Skidding Resistance on Road Surfaces (2)
——Road Surfaces with Snow or Ice—
Kaoru Ichihara

Synopsis :

This paper reports about skidding resistance coefficient between automobile
tire and road surfaces with snow or ice.

Main contents, 1st, measurement and analysis of skidding resistance coefficient
in two conditions when tire was braked and tire was drived to start. 2 nd, dis-
cuss about correlation between these skidding resistance coefficients on snow or
ice road and geometric design of road. 3rd, countermeasures for skidding resist-
ance on snow or ice road.

Keywords (road surface, skidding resistance, snow and ice, friction, tire,
brake, drive)
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Report of The Public Works Research Institute Ministry
of Construction Vol. 138, September 1970
On the New River Controlling System by Strengthening
River Banks
Masami Fukuoka

Synopsis :

It is considered that new system of river controlling will be established by the
prevention of the rupture of river banks caused by overflowing. In order to
strengthen the banks, the surface is covered with plastic sheet, soil cement or
asphaltic concrete, etc. Though these methods are less effective in some points
when compared with the existing methods in the quality of flood prevention, they
are nevertheless very effective in that they may perfectly check the big disa-
ster caused by the rupture of river banks by overflowing. Besides, the cost
required for the works is also less expensive as compared with other methods.

Keyword (river embankment, river improvement system, overflowing,
plastic sheet)
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Report of The Public Works Research Institute Ministry
of Construction Vol. 138, September 1970

A Study on Standardization and Automatic Design Methods

of Retaining Walls
Keiichi Nakamura and Tsutomu Tomita

Synopsis :

The best result obtained through standard design works for retaining walls
which are recorded in the Standard Designs of Civil Engineering Structures inst-
ituted by the Ministry of Construction vol. (1],[2] is to be given an opportunity
to reexamine on design procedures for retaining walls. In this paper we have
discussed on
(1) Optimization problems in the design process of retaining walls return gen-

erally to arguments of discrete variable in the non-linear space, and they
should largely be studied hereafter.

(2) We applied differention equations to design methods for front walls of bu-
ttress type retaining walls, and pointed out the problems of usuval approxi-
mation methods.

(3) Selection methods for retaining wall intervals as the standard design.

(4) Standard procedure programs of figure elements for full automatic design
systems.

In addition, “A Guide for Retaining Wall Foundation Designing. ” written by the
Branch Committee of Retaining Wall Foundations, is appended.

Keywords (retaining wall, automatie design, automatic drawing, optimize,
univariable, steepest gradient, flat plate, evop, algol, standard design)
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