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Table 1. Example of a hypothetical EPD for
an asphalt mix design (courtesy of National
it 2
0 EPD u-ﬂ-_;;_ . Asphalt Pavement Association).
* E)q% TRAC_I Impact : : :
° %_5 = *“EF%W**E”“(PCR) . Indicator Materials Transport Production
e Chopal Warming 4 co,-Equiv. 83.4 11.8 168
- BRI mEMHEFREGRBFRLCA); Ozone Depletion kg CFC-11-Equiv. 1.81e-08  5e-10  8.55e-11
° %:5%%*]%15# Eﬂﬂ (EPD) Acidification kg SO.-Equiv. 0.486 0.0577 1.08
Eutrophication kg N-Equiv. 0.0263 0.00373 0.0207
- NN EIRSHEESEZT. Smog Air kg Os-Equiv. 8.23 1.81 13.3
MNote: Impacts for Test Mix 1, a dense-graded Superpave asphalt
mixture, categorized as a hot-mix asphalt mixture, produced within a
temperature range of 100 to 250°F.

2% % #l: Rangelov M, Dylla H L, Harvey J, et al. Tech Brief: Environmental Product Declarations: Communicating
Environmental Impact for Transportation Products[R]. United States. Federal Highway Administration, 2021.
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Environmental Facts

Functional unit: 1 metric ton of asphalt concrete
|

Primary Energy Demand [MJ] 4.0x103
Non-renewable mj] 3.9x10°
Renewable M) 35xI¥

Global Warming Potential [kg CO,-eq] 79

Acidification Potential [kg SO,-eq] 0.23

Eutrophication Potential [kg N-eq] 0.012

Ozone Depletion Potential [kg CFC-11-eq] 7.3x10°9

Smog Potential [kg O;-eq] 4.4

Boundaries: Cradle-to-Gate
Company: XYZ Asphalt
RAP: 10%
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— R BEIRHFE M) 4.0x103
BB M) 39x10P
o] B4 M 3.5x10P

SERTEE H{EIkg CO,-eq] 79

FR LR M [kg SO,-eq] 0.23

B &7 {Lkg N-eq] 0.012

RS kg CFC-11-eq] 7.3x10-8

K= [kg O5-eq] 4.4

WH FERIK
/AE): XYZ Asphalt
RAP: 10%

Example LCA results
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Intersection Roundabout
Life Cycle Agency Costs Life Cycle Assessment
(tonne CO2e)

Life Cycle Stages | Year | Intersection | Roundabout | Intersection | Roundabout
Materials and 0 $130,700 $190,800 5.34 6.58
Construction
Materials and 7 $103,300 $69,500 5.55 4.98
Maintenance 14 $78,500 $52,800 5.55 4,98
(4% discount 21 $59,700 $40,100 5.55 4.98
rate applied to

Ensfc\
Total $372,200 $353,200 22 21.52 ‘

Life Cycle Net Savings $19,000 0.48 |
o FHMSITHRERIRIRERSERSS IKF

® {ICFI\ZRs

o [ffFieiEfEirIESIE




(iR iLEE Bl =

.............................................................................................................................................

2017

% Total Estimated Tons Using WMA

[2€2”INo Companies Reporting
I No WMA Reported
o

10-19

20-29

30-39
I 40-49
I 50+

Hé ,.“;*;xﬁsﬁ

S EHAY -
e/

i=|= ) S
;;Eu'sé iicbias.1:1 M

P IRHRAR: FEhEHS. MHEE, PREeEFERHA
EIEFIE: EExE. NE. #ER. KRRk, REMS
IREMFEIEE: ZTOFAABIEA, RSk EERL
FEEIRIEEME: RabE. RAEESENS. HERIKES

EZxRGETF: 20225 2EIKiEr~8E/921.18(Z1%

kiR BIE CO, Y | BMERIVTIUE) SO,
0173 05173 051%:3)
4.8

1% 558.6 1519.4 185.4




(iR iLEE Bl =

...........................................................................................................................................................................................

o ELHMEEREEN, KENSEIR, REIFFAHES

o ZBEFIERSTIA, XHEEF

® FMELTZRIRA: SHEEEL. 3D, LTHERENERAF
o iftiETHRLR, IREMIBANNER

S E“E""‘ﬂsﬁﬁl‘“‘ ??ff




(iR iLEE Bl =

® XBHgEE
o HiEE FERIEE, ETR—HB
® [XHE MEE—HEE—HBEE, HEmIERE. RPILEF

20145FEE: APHRLELLR ’

FRMEL, K~ (AEHBRFEAARAER EAE SR

/ Wﬂﬂm

0165F%E:

T

N\ 3

e




ﬂ PR AL SE R

26 B MRERR: RPEEME ?

RN NN NN NN NN W R NN R NN NN W W NN RN NN NN N W NN NN N NN W N N N N NN N N AN N N NN NN AN N AN N AN AN NN AN AN A AN N AN NN NN NN AN AN A AN N AN N AN NN AN A AN A AN N AN NN A AN NN AN NAN NN A ARG ANN N AN N EENEEEEEREEEREREREE

mUERRSFIRRAS, DNSEFRBLIESFIR, (RIEESHEARSSKE
SR, EBEREES, mbhKLiRE
REFFiFmE, EKIEEEES®

“HFER BiRFEE (FEEAR. LS. #HE.  nes)

- BARBE, SBERAR - ESHERA EESEERA
- EREEXAhEREL

sEmmmtnr r TS EE




) HRZEIEMAS

WORLD TRAMSPORT CONVENTION

R %+ %

TONGIJI UNIVERSITY



WIEREREARA: HE., TIERIFIE
A "4R & R REE. TR

TAEL: — MR | . — =
MeE ok BRGE — ARY
E: o B
* _ w E%X% v / N\ / v’ *) 100 |- | ; ! |
g ‘m’ : ", "’. / 3 ‘ /}_.
o | | : § A 4
‘ ! i Y ity s
ROb 4__,9 gﬁgﬁ! R ! ty et
| \ R ’ |
: swuml | — |
meng mEnmimE e lemens HapE pang s sEmR yeona
0 CERE i
L] L]
esilience
%) 100 ) ! ! ] (%)
‘ § = 100 |
a e e
| A
Res urc fgéfpess Redundancy
3 [ A— A REHE
BENR BENR wm; wENE  lFesER RORR ARG WARE KERE  wRous
1] ! B3

#E “3F — &I, BN, RETD

®-¢C-C-©

[OaE: B

B




HEHERARA AR

PRI S R
g
iwh R EHE S PRES. TRES

—ZI'

AR TR s, MB'FM
st

| THSmERHEAEE
i !@'F)\Ei%ﬂ% POlF

- X ERERNIRIEIEEER, RSB TESER, RAHRHnRHIE

- W EFRSHTFREERR, S8RE

. EREEZINREIREARESE, RARhZ 2T



E PRI FHEA

B R
LRI ¢ ¢
Tl (ERANFE (LID) —BFEEMERAE (NbS)

Low-Impact Development

TRzt it SRS

IR mIA=RA20% LA E, MiREE. ESHERGRA




HEHERARA AR

IrhEALR B R

EE(EE

- £13%F: W

IEAEMSHEE S ERKE

a
i

TpATRE. RAPIEMEN. RERSREH -
. B, KF #R KB, Hh. BE-

2IIE. BER, SHE

RE(ER

TIPSR BRI + FNSBRUE
SHEEINRE Y - ERERe

ZRM: mH. aN. R, kS, BiE.

I, ESHNIE

ZHE: Tt BE




U] M RABF A

T T L
EE(EE

rhREIREMSEEIREE, HhEETERRERD

BIEEMhSERSY, 858
R R E S KIS EREK




VE] TR BARAA

ITEPAR R 5
RIZEETIRFH

RATFRERRE

ZHGISIRIULIFZEEE . SUKEHIRILS 55

“ﬂwﬁm




HEHERARA AR

IR RS
; | MSEEHIER

R ST R RN — R

IKIZAERY . SWMM, SWAT HFSIEIEEIDEM RN EIFGHIEE

1+ SWMM 5 vE - ejemplo_1h.inp L] | SEAE
Archhn Bk Yo Prowecn bfene reramente Metra  Apida : P H ﬁlllzjjt ‘
DFES ik §oiuBELmEFs b C+AQKHS
Loy Meee =N 2 Mapa del Area de Estudio &, il i | [ — v
== = ARSI Y " anmakE]  [mkE] | socwnm
E scrnrdin | P [ x Ay P ——
Mhdar (4] B
o Kl I '
L inam: =4 T é)‘l("jq ”‘iﬁ DEM ﬁﬁ'}
= : il ‘ |
Facha &
s T e TR b7 TR
Haw
(R ¢
¢ R TR TR
T mrpe dunde Incz
Ll
ArEaCEn
M4 v
280 10 ) R
L'-.I ¢ [Pl 'Iu iR R - & .- " ' s ] E. - — 1. - o=t . "
[\ Je AW - _ R o R R B4 A
\| Lorghsifum il - Dawel Proured = Unidacker 078 = H Zoonl s GITE p \ = ) )



E PRI FHEA

TR R RS
RISEENIRF

ZHHRIBERIE (GPR) il
- FIAXRZR SRS SRR R RER T R A
BRI IE N D AR,
BRIEERFTEL. ~E. REHWEES.
a1 TEME. TERSKEN. EREEEN
VAR ZE R BRI St

Yoo BRSO

- RABZHCESREAEPHEINHER A%

[N Easr-isicer R LIRS, EgEGLIERGIRE LSS
REERTR, MEEITE R | EEE RERSNEE. FH. RS
+, BEmEEpEEEmE e FER RER ke

BEAERIRA. [ 43




E PRI FHEA

BRI S (A RS bt
)3 E

IrhEALR B R
sEHEE

=¥ > iEET (Sponge City)

- FENIRSEBAESNEE, FRRIEESKIER.
- BEETHESTINMRAE, REFRIEHEL. REH
HIEEAKRREAR "2, @ 8. & B, #"
NMU—FRGESHEK, ESHEKRI BB, kST
AY%E3E,

REMIF &

-‘ V| ‘ \
HESH LD

PSR
i EE
MERBES

VIR
R FREXIE

BEETEIRER

=

KiB+MBR

BRI

ITEPAR R 5
RIS EEtREFH




E PRI FHEA

PRt SS A RS bt
)3 E

IrhEALR B R
aStE

ITEPAR R 5
RIS EETIRFH

GibaiZiEd >0 8Bkt (Sponge City)
PE7K-fRiRIR B

385

Hig

D2
=17
-V

At

T

A 3 ~. A 3
y / -
~ o - ~o _ -
~ - -~ -
~ - S~_o -
~-- -

7 | A

} ERg
o #E

- - > ~
-
~~ <Z ) =

o~
.- -\\
- - ~

R~

SWM MG X BEARI AN

EILEGES

l

HhRATIR

l

R BLENSIRY

LD )

!

W

B/ T

l

[

RSyt

HE K

%:‘L‘é »‘r‘r"

%mm%

|

=@

i

SLEE/ Gy

AMRRA

BB Th RSN

- Formi
= ) [ -4 > = N Ao MEE: Admin
@ RAAT BT LRE AN S s .
a 58
A ST RIRIEIST RS, BeIFAThE P EE ERiEhR.
[Zishs |
1
HFRFH [ whf_isiie s [ =i (s [ fsife sy
{ZRIOIEER |
T EE
| Pz AR () FRZKFH 9 2KGR | isiFEE T () MR ARRR
¥ iy ‘W‘
] TSS (SEMFESEM) ) TKN (25t 1 = 1 — 2
AT
[t |
w3 Form1
=) /4 L g 72 FFE: Adini
@ RBLE EmETHSRAIT N O

T R

TEMANTIEREESTAA, EiStREEGRERIRI, IRk

EHIFGT LIDSFR LIDEHR SFr53K ERIREA ST/FI5H
v 67290 ] [
DP 23300 | |
PR . ' ‘ ‘ ‘

mavwn L R—T

eSS SRR




HEHERARA AR

stk =R ELZ I RS R | PR RS
TR i BEEHERE | RIS RETIHRFH
CETI > B (Sponge City) : EMBRBREAR SN

kkkkk

-60%~-15% 1%
Felg(E -62%~-13% P

KEHERE -75%~-15% &
LV i e e -23%~-2%
v EEFSRFZWEL  >800kg

#HXRE: RFFKF(60. 1’Atﬁ)

HXRE: BMECFNEKBREZINALER, EESNaRNEER
- RERE: ZMAITEKBEITURIZW., RERHHCHFRIOFHRINREEDR

v SETh:  FTEEE
;« Wil  REEE
v EIRIENE: 0.89%ERSIEKHE

. méifgﬂ?ﬂlizﬂ?(RCN 5) QR ERZNE




E PRI FHEA

PRt =S (A B bt IrhEALRIE R
e | sEHEE

ITEPAR R S
RIS EE R

” I’ /l/ I,
d 7 4% 4747 ¢ )

casclied > B (Ecological Road) —[#iGBFFIE. K

IIIIII
IIIIII

1= SR B ATSPEIE K
& | z=m= 3~5% 18~25%
IR 80~100%7=4% INF10%
IR 67~802 I 5 ~893 I
RSN IR IRER BE{E5~10°C

7L FRRZFEKSE. KT

FARMZLF. miBlEeEs

RBIEREETEAER—BIREAES-ESZ BinFE



E PRI FHEA

PRIk 2 A EL ARG R RIS R R E S

TS i s ER i RREETIRH
ot > HESEEE (Ecological Road) —[FimbFEIE. HiKiGif

S e

mE WM -t

AHEF R

- -
= e
F piiye, |
e .
AR 5 1Z-0E-15 1305

1305 IRl 0.0

AL e, FEIE

I



E PRI FHEA

PRt =S (A B bt b E b R ITEPAR R S

e | BStEE i RIS EETIRFH

E.{.S%JJIE » HEZHERE (Ecological Road) ——BFiEFFEIE. Ibﬁm%uw

iffi 77 5 G = alSMAZR [l /2

- 100—150mn ¢ EAERD

PR U

iz ST RS

733"41‘73 &ES-HEEkE
Srafiit

IKEIEHHEIR

%’I&lﬁ[‘?



E PRI FHEA

PRt =S (A B bt
RIS

IrhEALRIE R
sEHEE

ITEPAR R S
RIS EE R

= - r= T
e b i g
cuty et

7 Iy 3 3

ES-HIEER

EL g

meo)lel > HESIERE (Ecological Road) —[#RFEFIR, HiKigif

.....

SRS

e




R %+ %

TONGIJI UNIVERSITY

) HRZEIEMAS

WORLD TRAMSPORT CONVENTION




2 BERIZBINE RE . {RiiER

2

Mindmap for strategic transport optimisation

Companies are increasingly
realising that transport can have

a major influence, not only on
customer satisfaction but also

on cost patterns, flexibility and
sustainability. And transport
optimisation offers unique
opportunities for innovation in
these areas. Together with Ortec,
international provider of advanced
planning software, Supply Chain
‘Movement has created 2 mindmap
o outline the route, including road
signs indicating potential hazards
along the way.

Creators of the mindmap:

ORTEC
EDM

PPLY CF
M

rising fuel costs A

search for altarnative fusls |

global increase in fusl consumption

increasing impact of transport

2]

TRANSPORT

CHARACTERIS-

more cha 1y options
erter dovery ranabiy | _ MARKET
better comMUITGa0N 300U GRIVETES e aoanes e TRENDS
‘and customor/consumer wants insight
Tocus on sustainabiity
shortage of drivers greying labaur market
=

Al odciutiracilicd stricter demands for transport safety

tighter restrictions on driving times I

tighter legislation

windows |
characteristics of locationsfaddresses

drivers
trucks|
SHch} resources
containers mastor data
costsftarifs
characteristics  products
inventory input
map material ocal, GPS, files)

addresses with delivery windows.
product dimensions | reerictions

PLAN

Strategic
Transport
Optimization

raw mateials
Tiquid / bulk
type of sector [Sem fmvshed products -
and products

packaged

2 Usage trend analytics

agrisultural products

food & beverages 1
cansumer products fashion
white and brown goods

typeof
product

character-
istics.

industrial products __end produsts
spare panis

building matorials
—_stblg, predictable
seasonal

demand pattern

ﬁ Real-time travel updates

3 Smart traffic lights

ver
fastvs. slow-movers
supplier - customer

Supplier regional DC’s - customer

SUpBET - Nework - customer

supply chain structure

optimization triggers

41ntegrated traffic

cross-docking & groupage opportunities
ities fori routing

.
sy Ot ) incident system
{ horizontal collaboration carriers
use of subcontractors for transport .
networkcstudy research into supply chain options

analysis

i Soelysis
tendering projects _ SHBPerS @ Q
ransporters e

batch optimization
staic [ dynamic

(C)

IMPLEMEN-

planning steps
product ;
other restrictions.
transportspacific
customer-specific AL
draw up plan and altematives:
Communicate plan
A cary outpian
ERNAIE el adjust plan based on raality
ravking tools
financial KPls .
Togistics KPls Llacill)
more reliable logistics concept
less administration] _improved internalf

better use of planners,

processes|

TATION

OPTIMIZATION

better use of material

reductionin absenteeism

CONCEPT

inbound, depot-depot network, outbound

scope
2% ] negration o networks and DCs
Tasources [personnel, material, stocks, routes)

optimization level

planning dynamics

regl-time optimization [ ]
contralisod  decontralised
changes o market and transpart characterisics

‘sourcing/production locations
distribution locations.
dolivory addresses

wransportlinks ndct

consideration of importance of ransport

stratogic

make {do it yourself)
buy (outsource)

A -

optimization of defivery schedule
creating master plan | peak-shaving

clustering of delveries/delivery areas
sollaboration/bunding
‘opimization own and third-party fleet

tactical
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Tower stoff turmaver higher employes satisfaction
respect! wishes |
reduced burden s
Not onty rends The trends force.  and the characteristics of demand and

have a direct link to transport, such as fuel
prices and increasing customer demands,
butthe greying population and tighter
legislation are also having an impact The

P
Eompanies to take action: Plan.

The second step an the map indicates
the impact of the market trends on a

ofthe supply ehein al resultin specific

1ransport requirements, preferences and
citeta rom the company's own perspec-
tive. Once these requirements have been

The  ascertained, a company can mova onto
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tion and provides insight into the strategic
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Scope:
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