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On the Effect of Installation of Diagonal Roads in a City with Rectangular Lattice System
- An Analysis of Distance Distribution and Flow Distribution in a Rectangular City with Diagonal Roads -

Tsutomu Suzuki*

We deal with the effect of diagonal roads, which is introduced into a city that has a rectangular lattice road network,
on travel distance reduction and traffic flow reduction. Distribution of distance between pairs of points and
geographical distribution of traffic flow under 4-directional routing system, rectilinear routing system, and that with
diagonal roads are calculated in this paper. Comparison with the rectilinear routing system in a square city shows that
diagonal roads can reduce mean travel distance by more than 10 percent. Average travel distance is drastically
reduced at the center and at the four comers. It is also found that diagonal roads also contribute to traffic relaxation by
absorbing almost one third of whole traffic flow, although the traffic flow keep same amount at the center.
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i) a/2-y<r<x+yDEE
Y(rix.y)=al2-y

i) x+y<r<a/2+x DEE
v (r|x,y)=(a/2+x)-r
6b) x+y<al2—-yDEE
) 0<r<x+yDEE
We(r|x,y)=r

i) x+y<r<a/2-yDEE
Yo(rlxy)=x+y

iil) a/2-y<r<a/2+xDEE
v(r|x,y)=(a/2+x)-r

(7) FEEK VI

(7a) x+y>a/2-xDEE
) 0<r<a/2-xDEE
v,(rlx,y)=r

i) a/2-x<r<x+y DEE
v.(rix,y)=al/2-x

1i) x+y<r<al2+yDEE
v,(rlx,y)=(a/2+y)-r
(7b) x+y<a/2-xDELZE
) 0<r<x+yDEE
v,(rlx,y)=r

i) x+y<r<a/2-x DEE
yo(rfxy)=x+y

i) a/2-x<r<a/2+yDE&E
v,(rlx,y)=(a/2+y)-r
(8) WK VIl

8a) x—y>a/2-xDEE
) 0<r<a/2-xDEE
Ws(rlx,y)=r

i) a/2-x<r<x—yD&E
v(r|x,y)=al2-x

i) x—y<r<a/2-yDEE
w(rlx,y)=(a/2=y)-r
8b) x—y<a/2-xDEZE
) 0<r<x—yDEE
Ws(rlx,y)=r

i) x—y<r<a/2-xDEE
wi(rlx,y)=x-y

i) a/2-x<r<al2-yDEE
V(%) = (a) 2= ) —r
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(A13) 72720, s taws thesms tose 1, BASOTEIBBNCENENLLT
DA THEROLND.
(A14) (1) BRSO INGREE Av O# RIS
B s
(A15) Lysit Fsan Floun Hlgyars (X, 1) € TEIEL
Lysin Flyso o Hgvm, (X, )€ i
st Flyso F oy Hlgvas (X, ) € L
st Flysa F g H g (X, )€ sy
(Al6) Tys =1 Lusia Tlyso T oy oo, (¥, y) € TV B2)
Tysi s T oy Fgyn, (X, ) € w7
(A17) ysiz T s Hovn T gy (X, 1) € v
st Flysn H sy Hlgyn, (X, 0)€ sy
(A18) Lysiy FUysan F sy FLsvar> (X, Y) € Y
7z,
Tysii = Tsvn =y(b—-y)*/2 (B3)
tysin = ¥(@=x)(2b—2y—a+x)/2 (B4)
(A19) Tnsar = Lavan =y’ (b-y)/2 (BS)
Lysyn =(@=—x)(b—y)2y+x—a)/2 (B6)
(A20) T, =x9(26-2y—x)/2 B7)
Ly =x(b=y)2y—x)/2 (BY)
(A21) ) FEHEATAIDORYINGEE Ay O3% HE 5T REDIS T
BN gy
Powir ¥l pwn Y lppn +lypan, (X, V)€ sk
(A22) Lowrr Flgwa gy T lypn» (X, Y) € e
Loy Flpwn Flpp Tl (X, ¥) € weigr
(A23) Loy o g e, (X, )€ iy
Loy = tEW12+tEW22+tWEn+tWEzza(x>y)€ﬁE\bsz (B9
Towis Fowar F e F g (%, V) € WKy
(A24) Loy gy Fyen +yen > (X, V) € wv
Pown oo T lypin e > (X, V) € wI
Powir Hlown Hlppn ey, (X, V) € TRIIX
77z,
(A25) Tewnn = tyen =x(a—x)*/2 (B10)
Tep =Xp(2a—2x—y)/2 (BI11)
(A26) Tewar = lyga = x*(a—x)/2 (BI12)
Lowp =y(@—x)(2x-y)/2 (B13)
(A27) typ, =X(b—)2a—-2x—b+y)/2 (B14)
Ly =(a=x)(b=y)(2x—b+y)/2 (B15)
() AVE-FEEHRATRIOMY NS EE Ar OR53%ALHR-FEVE 1)
(A2®) | VB TR ty
gswian F sswan T s + lsmzan» (X, V) € e
(A29) Prgswin T Exeswa Fsmvene s> (X, V) € sy
s+ Eveswan sz +smypan > (X, V) € kL
(A30) rgswion FEeswan T Esymsnn +swngan > (5, V) € kI
Epsw = Eneswn F Eneswaz + Eswer +Esmngan» (X, ¥) € Ty

{12 B . MARESEREDI S ()BT BTFEE (1, y)

1, ¥) =tyg + 1y + Lgey Ly

(BD)
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Pos
weswizs  Eygswan T e T Egmpa» (X, ¥) € Eﬁbﬁ Vi
weswin F Evpswan g F g » (X, ¥) € v

t
t
e
Engsine Fngswan +Egunens +Egmmars (X, V) € TRy
xgswn + Enswans + Esmvin + g » (X, V) € TR X




(Bl6)
7z1ZL,
fapwns =¥ 2y(a—x)* /2 (B17)
fussrn =N20(b=y)(2a—2x—b+y)/2 (B18)
typsmin =V2X(b—y)(2a—2x—b+y)/2 (B19)
fyssan =V27 (b= ) /2 (B20)
fsswars =207 (a=x)/2 B21)
L =V2x(b= )2y =x)/2 (B22)
Lo =V20(b= )" /2 (B23)
fomenn =N2x(b—y)? /2 (B24)
famen =V29(@—x)2b=2y—a+x)/2 (B25)
fopmen =N 252 (B=)/2 (B26)
Lompann =V20Q2x=p)(b=) /2 (B27)
famen = V2y(a—x)2x—y)/2 (B28)

(4) PP RO IVERE Ar OG5 ALPE-FI RG]
TREDIDIREN R typse

Lwseron Fwwsean FEseuwin T Lsgawar» (X, V) € kv

wwsezn F ysean F g Fspwaan» (X, V) € vy

t
Exwsein + sz +Esenwinz +sowars (X, ¥) € W

vwsen + Ewwseane +Esenwiz +Espvwan» (X, V) € sk
Fawse = Eawssion + Emsean T Esavwin +sanwan> (5, V) € iy
Pywsern T Ewwsen FEsenwi T Esewar» (X, V) € Wi
ywsen FEwwseany T Lseywnr + Lspnwan » (X, ¥) € Wiy
Eywsen +Ewwseanz T Esevwiz T sonwan » (%, ¥) € v
awsernn F sz Fsprnz T lspwars (X, V) € 12706
(B29)
=7z L,
Lywsen :x/g(a—x)z(b—y)/Z 0330)
ywsei1 :\/Ey(b—y)(Za—Zx—y)/Z (B31)
Lvwsern = \/Exy(za —2x-y)/2 (B32)
vwsea1t :ﬁy(b_y)z /2 (B33)
Lywspan = «/E(a—x)(b—y)z /2 0334)
Lwsen = \/Exy(Zb -2y-x)/2 (B35)
Lsenmin Zﬁyz(b—y)/z (B36)
Lswnern =‘/5xy2 /2 (B37)
Lo =V2(a=x)(b=y)2y—a+x)/2 (B38)
Lsenwan :ﬁxzy/Z (B39)
Lo =V2Y(b= ) (2x=b+)/2 (B40)
Lo =V2(a=x)(b=y)2x—b+y)/2 (B41)

8% C : RHESERHEDHIR(x ) BT BITENE /(x, »)
PR AT DI A L ERSHE LB RS, [XA0D5E
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BT A TR Om@n RSN D.

X, )=ty +1gy

12120 tys, tel FENZE L FOXTHZ HS.
(1) PGSO INVGEE Ax DR EFFALT RIS

(€D

@ji Ins
rs = 2t ygy 2oy Fles H g Fnsy T s (&)

ttb
tis =(al2—=x)(al2—y), (x,y)e TEIRII, 1T (C3)
tua =(al2=x)(al2+y), (x,y)e TV, V' (C4)
tyss = (x =) (a/2+y)/2, (x,y)e TV (C5)
tue =(x+ 1) (al2=y)12,(x,y)e FEIVI (C6)
tyr = (X +Y)al2=x)a/2-y), (x,y)e HIEVIT (o7))
tys =(x=y)al/2=x)al2+y),(x,y)e VT (CY)

) FEATADHINGEE Ay ORYZ PG RS

DREE try

Loy =2t g + 2 g Fows e+ oys + s (C9)
7z1zZL,

ten = (a/2=x)a/2+y), (x,y)e TR, I' (C10)
Loy, =(al2=x)a/2—y)?, (x,y)e TEIKI, I (C11)
tyys =(x=y)al2=x)(a/2+ ), (x,y) e BIKV (C12)
towe = (x+yNal2=x)al2-y), (x,y)e TEEHVI (C13)
tows = (x+ )2 (al2-x)12, (x,y)e TBIVII (C14)
tows =(x =) (a/2-x)/2, (x,y) e TS VI (C15)

F7z, FRRER FoSmmET SinEEE, ED, O
LEfAEERD, LTOED THA.
(3) RHHER FORS(K, x), (v, I B RHRERR O]
EtDtag

=2(a/2-x)*(al2+x)’ (C16)

! piag
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