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Enhanced Method for Environmental Benefit via Application of
Low Impact Development (LID) Technique in Tram Design

48 - 0123 - ojNe
Su-Hwan Gu - Yunhee Lee - Seong-Wook Oa

Abstract Reduced greenhouse gas effect induced by LID (Low Impact Development) technique application in tram-
way construction was quantified to increase environmental benefit as part of an overall economic assessment. In addi-
tion, by application of penetration type permeable blocks, the effect of the urban water cycle was examined as a special
assessment item in the policy analysis. The carbon emission ratios of the permeable turf block, according to the turf cov-
erage rate (100%, 50% granite, and 50% HDPE), against the concrete track construction were -184.7%, -127.3%, and
-116.3%, respectively. The carbon emission ratios of permeable blocks with granite and HDPE were 30.1% and 52.5%.
In the case of the penetration type permeable block, it was possible to store rainfall in the block until 90mm/hr of rain-
fall intensity (94.3% of water reserve rate); therefore, this method was effective as part of the urban water cycle system.
As a result, an increased environmental benefit from LID technique application is expected in tramway construction;
this needs to be considered as a policy factor in AHP analysis.

Keywords : AHP analysis, Environmental benefit, Greenhouse gas reduction, Low impact development, Urban water cycle
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Table 1. Evaluation criteria for preliminary feasibility study.

Item Quantification Note

Reduced travel time benefits O

Reduced vehicle running cost benefits
Reduced traffic accident benefits
Reduced environmental cost benefits
E;?;ancl; Reduced parking fee benefits - Limitation in railway business of urban

Comfort, punctuality, stability improvement

Expansion of market area

Reorganization of regional industry structure

XXX ®X|O|O|O| O

Reduced maintenance cost of road
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Fig. 1. Hierarchical structure for policy analysis(source from [7]).



3.LID 71 X80 me SEu

3.1 RAITIA HZHHOI AEHpH

SELFRON AR SaiE ALY Tjo|Selel o] M AR Aol (Life Cycle)E A, AT, £, 314l 2
AEHE AR Lhro] AP A7k APERES ANSL QIeh AA L AT TAlelAE ARSI A 9 Ahule] Thel
SATLA WEES AP, S8 Al AAE S8 U SARSE 9ot B R 34 A AR A7), 7k 5 o

LA AR ol831e] 247 HilEs APgRith. siAl ) A2 DAl SiAlEAR | wl7lE 24 Al wilEEE 24T
2 HiERE APRh EF 4] glojA LID 7Me A8 Af A A gaulE Bt AlsAleld 4
A ZAE, ofATE Fof el e Ao wEy, *ELEIELP OIATE il BFIUES &2 Fresa AN
o A ool AFSshe Bt A3 ZdiEct. o8 571 skl LID 71 283t Ef| = Al oAIE Fig.
20] SR At

AAEYO] T2 BaEEE Yo R SR} S| A] FoR APTTh SRIAAI 4SS Ak unioa)
A7t AF A FUEK(ton, m?, m S/unit)?] FOZ APFEIH, AAQ] BhaujEAlgE =7F LCI glo]guols R
(http://www.klcidb.or.kr)’, ‘Bt A X8 wljEA 4> (http://edp.or.kr/carbon)” 5-& ©]8& 4= Ut

[e]
=H QU EEUAES G2 LS 4300 sl4g e BANEY DS AT B4 PUS FERER 48
e A Zol= ekl (9)E ol gtgon, v thRe AR I BamEEo R ARSIt MejE: 2L

CO% FAsIN oY gAuEsF AP Al CO,9 R|F-&US5HA]4>(Global Warming Potentials, GWP)S 11235} COze A4
3l IPCC 431HT14[10] 7|22 8 CO,2l GWP: 1o|th,

HeAdEde] e 1km A4 A F254E SANETES & 202795 CO/km(@R71E2] 7]12) @ 22,216% COse/km(#)
BH7EA] 7132 vebgon, 2A17E [AQ) oF 91~92%E AA|SEAL QT 11]. 2 Ao HERoKEAE Hw)9] ¢
A7pEe Agst Ao ek Urke)(1,554 £ COe/km)S AREEHAC)

Im?0] be] e ARG oF 2-5g0] CO-Z F510] (A& 2-5g/mh), o|Alslets Qjol= offhilrle, Uitsies, of
g, HA, SAHE 2 g7 eQ7IAS Fagozn 3718 FBRICH & dAfoies Bt ERe) shadads
Hs}7] 93 el Co, ;_xg%% Batakel 3.5gm’/hE 7Hgatglon, Ao FgAel ogt CO, 2m&S 15t 913 7]
FAR[N121E B2 Ad d2ARK2,170.4hed, Hi)e 085t

(o
>

29] % A Lol 374kmE Hgsto] Wik FAE A= AR B9} FHES W RisrREo
kel €13} ol @ALA HAHIS AHSHILE. 31 £AZEA Aol ALl el ik 2aE s
3 BAESS 58,1208 COe0R ANE], oS t7]0¢ u§OR sk 2799 Yol AT} FruTE
el T w s A Aol the BAE U SANE 2aEE A o] SaulE veS o 2
of 51 HEISHSICHTable 2.

SURFACE LAYER SPECIFIC RAIL OR GROOVE RAIL IN
TURF RAIL BOOT

TRACK GAUGE
PERMEABLE BLOCK

PENETRATION TYPE OF
PERMEABLE BLOCK

DRAIN PIPE

.u,};,d -./4 w‘ﬂ ‘s_‘/
COMPACTED ROAD BED

CONTINUOUS CONCRATE
PLINTH SLAB

Fig. 2. Design for LID application in tramway track construction.



830 BTHEsB=2E 19 X6S (20164 122)

Table 2. Environmental benefit of material used for tramway track construction.

Permeable
Track Permeable turf block Permeable block Concrete
turf block
Material Turf Turf, Granite | Turf, HDPE Granite HDPE Concrete
Turf coverage rate 100% 50% 50% 0% 0% 0%
Thickness of block (mm) - 80 50 80 50 -
Unit production of carbon emission 1,554 ton
- 0.33 2.464 0.33 2.464
(kg COy/kg) COse/km
Amount of carbon emission
0 8,847 15,369 17,694 30,738 58,120
(ton COze)
Amount of carbon absorption”
49,718 24,859 24,859 0 0 0
(ton COze)
Net amount of carbon emission
-49,781 -16,012 -9,490 17,694 30,738 58,120
(ton COze)
carbon emission ratio against to
-185.6 -127.5 -116.3 30.4 52.9 100
concrete track (%)
Cost value (100million won) AN23.9 NT.T AN4.6 V8.5 V14.8 V2179

DThe carbon fix rate of turf is 3.5g/m*h and applied analytical cycle is 25yr.
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