Analysis of Environmental Burden Shift for Using Recycled Concrete
. Em pa Aggregates Iin Low-Noise Asphalt Pavement

Materials Science and Technology

TRANSPORTATION RESEARCH BOARD

OF THE NATIONAL ACADEMIES

Zhengyin Pilao, Peter Mikhailenko, Stefanie Hellweg, Lily D. Poulikakos

INTRODUCTION SYSTEM BOUNDARY RESULTS AND CONCLUSIONS

I 1.6
 The use of recycled materials changes the value chain of a ! (a), raaregateprosucton [ |, | e procucion 1 -
] Reference RCA production [0z [ ]Test2 RCA production [0.02 [ |Test2
product, leading to potential environmental burden shift. : Production of :
. . . : Binder production —2257_133 Binder production __lzs 8 s
QO This study focuses on potential burden shift due to the use of | Binder Asphatt | [ omotion SAP for = » (a) = | (b)
recycled concrete aggregates (RCA) in the surface course of | [Production of Mixing , Recycling Construcion {1 Construction [813
semi-dense asphalt (SDA) pavements. 'l Aggregates ! Demoliion 2 Demiion 1
_ _ _ _ I RCA Landfill | | o “
 Fatigue testing was performed to determine the mechanical | | Transport [ Transport [ e
. e o e e e e e e e e e = = === - - - Concrete landfill 03 Concrete landfill 03
performance of asphalt mixtures. . ° ﬂ
I Total —:;1 Total —1451
. . . b |43.7 |47.8
d Life cycle assessment (LCA) was performed considering ! RCA Tes(t 1)| ; " — - " ; ~ — - - -
greenhouse gaS emissions’ non_renewable Cumu'ative : PI‘OceSSing : Greenhouse Gas Emissions, 10° kg CO,-eq Greenhouse Gas Emissions, 10° kg CO,-eq
energy demand and ecological scarcity eco-points using I | Production of Asphalt _ N ! RAP for Agoregate procucton 53 5%1 Aggregate production f10 LN
: I : i Construction Demolition I : RCA production [0.01 [ |Test2 RCA production [0.1
three scenarios: : Binder Mixing : Recycling 002 2 002 Test2
: | Binder production —1156{:7 , Binder production 7 . b
|.  Reference Scenario: A reference SDA surface course l PAFOdUCUOtn of RCA Landfill | 1 Asphalt mixing (213 (@) Asphalt mixing [ (b)
- ggregates i oz oz
W|th0ut RCA, I Construction 185 Construction Eu.s
L c o o o oon e n e e mmm e n o e mm e e o e e e mmm o e e o d . 0.3
Il. Test Scenario 1. An SDA surface course using RCA as Demolition |3 Demolition |2
. ranspo 17 Transport s
filler replacement; RCA Rl = p ;
. ) processing Concrete landfill f‘;n Concrete landfill fo-
ll. Test Scenario 2: An SDA surface course using RCA as o - e
. ]20.7 |22.7
Prod_u ction of As_phalt Construction Demolition RAP for : 2 Uy 5 e 0 > 10 1o 20 25
AS P HA LT M IXTU R E blnder lelng feCyC“ng Nonrenewable Cumulative Energy Demand, 10° MJ-eq Nonrenewable Cumulative Energy Demand, 10° MJ-eq
. regate production 151':7:2 regate production —11(5?.'82
_ _ Production of pogrease procuet . * 5?:;1 poaressieprocke P E-Fr{ee;n
Information of SDA Mixtures aggregates RCA production (303 [ ITest2 RCA production [3os [ ITest2
Binder production —%;2;5 Binder production _%Té:zlg1 ,
Scenario  Aggregates RCA Binder  Bulk Density Asphalt mixing [EE¢ (@) Asphait mixing [ (b)
[%M] [% M] [%M] [t/m3] Data Sou rces Construction ;gg Construction !;2;42
Ref 93.9 0 6.1 2.14 1) Ecoinvent database v3.6 cut-off; pemaition 11 permottion I
Test 1 86.8 71 6.1 213 2) Swiss asphalt plants and road constructors; Transport 53 Transport [
Test 2 77.8 15.7 6.5 210 3) Reports from the governments and authorities. Concretelandil fo¢ Ll
Total qfﬂi Total —%767;4
[63.7 |69.7

SUPPORT AND COOPERATION

0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
CO N C L U S I O N S Ecological Scarcity Eco-Point, 10 UBP Ecological Scarcity Eco-Point, 10 UBP
Notes:

1 Considering a 10% reduction in performance, the total greenhouse

a) General Assumption: The test SDA with RCA replacement has the

?y‘m gas emissions, non-renewable cumulative energy demand and R
- ecological scarcity eco-points are not improved by replacing natural same service life as the reference SDA:
FONDS NATIONAL SUISSE - . . - . .
. b) Conservative Assumption: The service life of the test SDA is around
SCHWEIZERISCHER NATIONALFONDS aggregates with RCA for the SDA surface course; ) P

Eidgendssische Technische Hochschule Zurich FONDO NAZIONALE SVIZZERO
Swiss Federal Institute of Technology Zurich SWISS NATIONAL SCIENCE FOUNDATION O Environmental burden shift occurs from the aggregate production to

the binder production in Test Scenario 2 when more binder is used.

10% less compared to the reference SDA, according to the results of
fatigue testing.
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