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Abstract

In recently, a growing concern for the health of urban residents increased interests in a variety of outdoor
activities simply be done in terms of cost and time. They are specially interested in low-impact and safe
exercises around residential or working area. Walking is the one of easily doing exercise in daytime or
nighttime near residential area. The sidewalks of boulevard near the residential area is the best place for
exercise because of easy access and the green space with roadside trees. However, if the nighttime is not
guaranteed the proper lighting condition, the possibility of exposure to crime and the threat to pedestrian safety
can be increased. Because roadside trees are one of the potential obstacle for lighting condition, supplementary
lightings are important to mitigate interruption for safety. To meet such a need, the purpose of this study is to
propose a simulation approach which improves lighting condition on sidewalks of boulevard with variety of
roadside trees. To do so, the simulation approach is applied for analyzing the interrupted condition by classified
five standard types of roadside trees considering the growth of them and finding optimal layout of
supplementary luminaires by lighting types. The results of this approach shows that it is useful for assessing
the safety of pedestrian in nighttime.
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<Table 1> Mluminance level for pedestrian

Pedestrian traffic [uminance
Area
volume (Ix)
Road with much Residential 5
traffic Commercial 20
Road with little Residential 3
traffic Commercial 10
gy =W el ik Ve el A o
Aol g 7S FalA U el xAfel] gt
T2 29 I 2 2% V)M Haget Gt
o] H|Z AXtEE FF AR 040139 Vs o%
# 5 ek = 297179 wRAe Bl ¥
FEE o7 = 7] wwel =1

A QA B
_]

71-] g H

)
[‘U>”
Hi
o
N
—_
=l
i)
2
o
-
rﬁ
<
o

TtESE EAlY] $8% mAgite R wile] a4y
Y WS B9 AUA Aol EANIS AlEA M
av, #7143 Y soR AlYH, f8HoR &
A eI Tadol =Bl ThEael 2
25 Fskol mAEAel A B mAERNA S
HAUESARA ] A 71 @Rl 7efehr] A A
BAAGAEE g Tt 2AYE et
ghomf Ahelxbele] 24 B el wek WE A2

A2l wet m2E Adshs P4g71e
Y Ziza AAet deE 9% AfE
tHSI
BAZH2003) 7] A tdem ZAIA A A
A ZpRape) FFo]l 38U, ZEU, S
TS, v, TRl T 6% oM, L &
AME S, =EUE diREds AL
AR Tt e e, Fud e
aL A ZHAel e Akske] 7hEae] 140l 6 m
Hor 10mell ol2= A7k drkar 2AFSHITHIOL
Y A Sl A ZkEae] 10t ¢
al Brretlen Zhza del vy
AgetAeilll. v Ao Thmae]
FEol wet doFow Fdari daAolA] &
deow A ut 7trae] FES 194
=2 JJrE] AU sl meEh Fd el = A

ru[o F-L
o™

X,
e
¥ 4L [N

>

e ¥el AR k. AER109) S
3 9 Yol BE FuEs PEg AT &

o

3 gyl vl w £EE s 9



96 7tz 7¥ R RS LT EYPE 2HSA /A0 AT AEH I AT

<Figure 1>3} 2 %
7 FEoR FEsta SRl e weh A

Ao 57kAe] FPom wRdtal JrHI2].

A B C D E
<Figure 1> Five standard tree types

e
T
)
o

QO N o Ay 2 2 HE ooff N
e T
a
o
frt
4
o\
1o
o
fuj

Fol e £ES BRYT A AZ: oY, B =g
R FIUE, C gL B HELE D ool
Epilstolo] B EHUE, B &
el 249 AN J1E SEn x40l

Avs oz FAAL Dukxolq g 5
A weh AfRse $ES AsiHoR )
U A%z wel B SEelNE A

o] A4E FE Uk

il
iuf
il

4. NEY ol SBLA

ol
-/

rO

ofl

U

BN

d
> o )
wr flo :(-%' jﬁ?‘ "
RO
_‘>i

1 N
=)
o= >
SN
oX, _ﬂ
[o
=
oo oo
= o
S
o
%y et

N
e r‘i
o,
N
NS
ol
E o
b
f
il

2
-
flr
o
=
¢

%

5 gt B4 I A iR, oRgE =2 %
W A 2] w9 A A, Tk
i s aeld Rdss npgoR AIgh 21
AlEdeld Ads g5ailen AR A7
=A% 7Fs sl skl

BAAYNE wgog ot wazte] hds B3}
7] §18 Bz 2r]gre] Mg A Al we Af
A ARE Grlela o)E nigon 2HEAS s)As)
7] 913k WHES A Al

AN AT 7t 7he% 7k AE)E KS A 37019 7%
& W] flste] 297]E A § 30mE AR
Silth waze] 2 == Bl =AY
Wk Aol me} o 7HA VEE mEy it
2 HFolt agol] Aol fl= AEE A
o] =2 A3t me} golstA AAEHAN 2

iy

£

re
-
of off £ 32 fo

e =i A Z smz AAsier 7t vte
2 ENE A flste] 30me] RS A
7to= A

<Figure 2> Analysis area modeling spec and layout
of lighting pole
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<Table 2> Optimal uniformity by luminaire types

Luminaire | Height | Avg Max Min | Uniformity
type (m) (Ix) (Ix) (Ix) | (Min/Avg)

5 535 998 | 219 041
45 | 597 | 1210 | 220 0.37
Non 4 667 | 1498 | 212 0.32
cutoff 35 | 748 | 1899 | 211 0.28
3 838 | 247 | 198 0.24
25 | 939 | 3336 | 178 0.19
5 837 | 1447 | 38 0.46
45 | 943 | 1747 | 374 0.40
Semi 4 | 1062 | 2148 | 342 0.32
cutoff 35 | 1192 | 269% | 288 0.24
3 | 1327 | 374 | 218 0.16
25 | 3431 | 10900 | 335 0.10
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<Table 3> Five types of tree models according to

ratio of crown width to crown height

Crown width

Type Shape H 12 H 10
— 583 491
o 504 421
A5 , 386 323
269 224
- - 168 14
605 506
6.89 575
B-5 6.33 533
504 421
302 253
521 435
633 533
C4 6.72 561
6.33 533
- 521 435
, 252 21
/- 386 323
D5 - 47 393
504 421
- 437 365
135 154
f 2.86 238
E-3 L 403 337
. 504 421
- 605 505
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<Table 4> Tlluminance analysis by tree types and

heights

Tree 10m 12m

type Avg Std Avg Std
A-5 2.61 4.60 3.06 4.8
B-5 0.53 1.54 0.12 0.46
C4 0.38 1.31 0.05 0.18
D-5 1.3% 2.92 0.75 2.04
E-3 0.64 1.66 0.09 0.36
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<Figure 7> Illuminance distribution each tree type
from A-5 to E-3 with 12 meters high.
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<Table 5> Illuminance level of each tree type by luminaire type and installation position

Height of tree 10m 12m
Installation position A B A B
Luminaire | Tree Avg Std Avg Std Avg Std Avg Std
type type
A5 774 994 727 482 820 10.18 772 467
semi B5 568 690 518 482 524 6.00 478 498
C4 5.46 6.66 504 489 5.16 58 470 503
cut off D5 6.46 816 6.01 492 587 7.40 541 479
E3 5.30 713 530 487 5.19 5% 475 5.00
A5 6.04 781 5.70 410 6.48 806 6.15 413
on B5 3% 475 362 292 354 378 32 291
C4 358 456 347 294 3.44 358 314 295
cut off D5 4665 6.09 445 341 417 526 38 302
E3 352 501 374 2.98 338 376 321 291
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