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Biumen andioal  Road Maintenance Challenges in Vietnam

4 RN & Road Network and Traffic in Vietham

» Extensive and heavily used road network

e 595,000 km roads nationwide (25,500 km national roads & o/
expressways)
> High and growing traffic volumes protze ovelopment
 Strong increase in medium and heavy trucks for T IR moe
construction, industry and logistics. -\ J o
PHUQU(Z:AUDGC " 4 - /v:::l:'::u- LONG THANH
» Concentrated loading on key corridors i A o
* North-South and major radial corridors carry a very high “Adapted from Viettonkin Consulting,
. Expressway System of Vietnam”
share of total traffic;
[

Surface distress often appears long before structural failure.

www.bituroad.com
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Climate, Maintenance Pressure

‘ 26-27 Nov, 2025, Hanoi
» Harsh tropical climate and extreme rainfall
(High temperatures, strong UV radiation and very
heavy rain, with frequent flooding)
» Accelerated pavement surface deterioration

» Growing maintenance needs

> Vietnam’s net-zero 2050 commitment

Road maintenance strategies therefore need more
eco-efficient, low-carbon surface treatments, such as
Microsurfacing.

“Frequent flooding in Hanoi after
heavy rain (source: VietnamNet)”

www.bituroad.com
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» Microsurfacing is a cold-applied
pavement preservation technique

» a mixture of aggregate + polymer
modified bitumen emulsion +
mineral filler (cement) + water +
chemical additives

» continuously mixed in a
microsurfacing machine and
immediately spread in a thin,
uniform layer over a properly
prepared pavement surface

www.bituroad.com

Microsurfacing Technique
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Microsurfacing machine
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Storage for the five
components (aggregates,
mineral filler, polymer-
modified bitumen
emulsion, water, additives)

Mis,[gs.ur!’ﬁsing_
ixer

Spreader box for the
microsurfacing mix

Microsurfacing| i (WSS | L (O - -
layer (~10 mm)| L\ A ([ W f

Traffic can be opened after about 1
hour (no tack coat and no rolling
required)

www.bituroad.com
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4 2527 noy 2025, Hano Microsurfacing Formulation and Key Functions

Microsurfacing Formulation

= 9.5 mm down aggregate: 100%

= Polymer Modified Bitumen Emulsion
(CQS-1hP) : 12.5%

= Water: 6-8%

= Cement: 1-2%

= Breaking Control Additive: 0.5-2%

J

CQS-1hP is the key component
in the microsurfacing mixture

www.bituroad.com

Y V V

Key Functions

Restore surface texture and skid resistance
Seal the surface and delay ageing

Provide preventive maintenance and
correction of minor surface distresses
Renew aged asphalt surfaces

Act as an interlayer/cushioning layer over
cement concrete pavements

Enable fast, eco-efficient maintenance
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Microsurfacing Mix Design Requirements
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According to TCVN 12316:2018 — Micro-surfacing pavement layer

M Property / Test Item “ Test Method

-I\/lemg time at 25°C > 120 ISSATB 113
mWet cohesion at 30 minutes kg.cm >12 ISSATB 139
mWet cohesion at 60 minutes kg.cm >20 ISSATB 139
=1 Wet stripping % <10 ISSA TB 114
Wet track abrasion loss — specimen soaked 1 g/m?

<538 ISSA TB 100
hour
: B : 2
Wet track abrasion loss — specimen soaked 6 g/m < 807 ISSA TB 100
days
: ) 2
Re5|du.al asphalt content (loaded-wheel sand g/m <538 ISSA TB 109
adhesion check)

Note: TCVN 12316:2018 adopts key performance tests from ISSA TB 100, 109, 113, 114, 139,
ensuring compatibility with international microsurfacing practice.

www.bituroad.com
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CQS-1hP Emulsion

‘ 26-27 Nov, 2025, Hanoi

TQShP,\-D Cationic Polymer Modified Bitumen Emulsion

Cationic Quick Polymer random copolymer

» Bitumen Emulsion = a dispersion

system of bitumen droplets (oil S S ) , ,
h , h 3 st . Bitumen droplets in water
phase) in water phase Mf:HZ—CH—CHfr:H—EHZ—cH=CH—cHzTcH2—CH :
| | | |
| | | |
» Bitumen droplets: stabilized in e e
repeating um repeating um
water phase by Emulsifier; Fon-ond | Fonchmch—cn t
droplet size: 0.1 to 20 um. @
styrene unit butadiene unit
©1997 Encyclopaedia Britannica, Inc.
» Polymer: most usually SBR SBR structure
Latex (Styrene content: very important

Emulsionproduct

for good quality CQS-1hP) !

www.bituroad.com
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i Conierence _
4 rnan 2usg - CQS-1hP Formulation
VAN
; J 2 Content
: Component .
« Laboratory Colloid Mill (% by mass)

(Emulbitume- from France)

Bitumen (Grade 60/70) 62-64

Latex (SBR) 5-7
Emulsifier 1.4-1.6
Salt (CacCl,) 0.1
2.2

Balance to 100%

Production Line

T =45+0,5°C, pH=2,0+0,2.

(Emulbitume- soap solution
BB from France)-
== Capacity 15 t/hr. Thitumen= 140 £ 0,5 °C
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Experimental Results: SEM (Scanning Electron Microscope)
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IMS-NKL x1.00k SE(M)

Residue of CQS-1h Emulsion without SBR Residue of CQS-1hP Emulsion with SBR

mm) SBR particles tend to exist independently from the bitumen droplets in the
CQS-1hP emulsion

www.bituroad.com
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Experimental Results: Breaking Mechanism in CQS-1hP

‘ 26-27 Nov, 2025, Hanoi

SEM observations support the film-forming mechanism proposed by Dr Koichi Takamura (*)

'\

Bitumen Droplet SBR Particle Thin SBR Polymer Film

(*): Dr. Koichi Takamura “BSR Synthetic Latex in Paving Applications”, Bitumen Asia 2000, June 20-21, Singapore
www.bituroad.com
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4 RN & Experimental Results: SRB content by FTIR

040

035

D: SBR content: 3,75 %

020 9 (TCVN 12316: 2018: min 3,0 %)
015 :

/

0.00 \ VAN ’ S _ / /

1500 1000

Wavenumbers (cm-1)

Apsorbance

Infrared absorption spectrum of the bitumen residue after evaporation

www.bituroad.com
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Typical Ex. Results for CQS-1hP, Standard: TCVN 12316:2018
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No. Quality Property CQS-1hP Emulsion Requirement Test method

Tests on polymer emulsion sample

|
1 | Saybolt viscosity, 25 °C (s) 32.5 20 - 100 TCVN 8817-2:2011
2 | Oversize particles, sieve test (%) 9.1x10°° max. 0.1 TCVN 8817-3:2011
3 | Storage stability, 24 h (%) 0.3 max. 1 TCVN 8817-4:2011
4 | Particle charge Positive Positive TCVN 8817-5:2011
5 | Residue after evaporation test (%) 68.48 min. 62 TCVN 8817-10:2011
Il | Tests on residue after evaporation test
6 | Penetration at 25 °C, 55 (0.1 mm) 54 40-90 TCVN 7495:2005
7 | Softening point (ring-and-ball), °C 63.5 min. 57 TCVN 7495:2005
Elastic recovery at 25 °C, ex. 20 cm, rate )
8 ) . . ) 77.5 min. 50 AASHTO T301
5 cm/min, waiting time 5 min (%)
9 | Ductility at 25 °C, rate 5 cm/min (cm) 85 min. 40 TCVN 7496:2005
10 | Solubility in trichloroethylene (%) 99.87 min. 97.5 TCVN 7500:2005
11 | Polymer content (% by mass, SBR) 3.75 min. 3 AASHTO T302

mm) CQS-1hP consistently satisfies the TCVN 12316:2018, demonstrating
excellent quality and performance for microsurfacing applications.

www.bituroad.com
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National Technical Standard: TCVN 12316:2018

‘ 26-27 Nov, 2025, Hanoi

TCVN TIEU CHUAN QUOC GIA

TCVN 12316:2018 — “Micro-surfacing pavement layer —
Mix design, construction & acceptance”

| » Defines full technical requirements: materials, CQS-
1hP, aggregate gradation, mix design, QC, acceptance.

LOP PHU MAT BUONG MICRO-SURFACING -
THIET KE HON HQP, THI CONG VA NGHIEM THU

Micro-surfacing —= Standard Practice for Mix Design, Construction and Acceptance

» Provides full national legitimacy for microsurfacing in
preventive maintenance.

» Harmonized with ISSA/AASHTO test procedures - easy
alignment with international practice.

Source: TCVN 12316:2018— Ministry of
Science and Technology

www.bituroad.com
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National Cost Norms: Circular 08/2025/TT-BXD

‘ 26-27 Nov, 2025, Hanoi

S eemdaEea Circular 08/2025/TT-BXD — Construction Cost Norm System
THONG TU

e ey » Officially includes unit cost norms for microsurfacing.

cun B) trudmg B§ Xiy dyng

Can cir Lugt Xay dung ngay 18 thang 6 nam 2014 (dwgc swea doi, bo sung tai

Lugt swra doi, bo sung m

ing 6 nam 2020);

» Allows accurate estimation, tendering, budgeting, and

c cua Bo Xay dung:

cua Lugt Xay dung ngay 17

Can cir Nghi dinh s0 33/2025/ND-CP ngay 25 thang 02

phii quy dinh chiec nang, nhi¢m vy, quyen han va co cau té

Can cir Nghji dinh so 10/2021/ND-CP ngay 09 thang 02 nam 2021 cua Chinh

phu ve quan Iy chi phi dau te xay ding (dwge swa doi, bo sung mot so dieu tai p a yl I l e n t S ett | e l I l e n t .

Nghi dinh so 35/2023/ND-CP ngay 20 thang 6 nam 2023 cua Chinh phu);

Theo deé nghj cua Cuc triomg Cuc Kinh teé - Quan Iy dau tw xay dung va Vién
trweomg Vign Kinh té xdy dung;

B trucmg Bo Xy dung ban hank Thing te sica doi, bo sung mot s6 dink

» Places microsurfacing on equal footing with hot-mix overlays

2021 cua B¢ truomg Bo Xay dung.

Diéu 1. Sira d6i, bb sung mit sé djnh mirc xdy dyng gdm: Dinh mirc dy

. . .
todn xdy dyng cdng trinh, Dinh mirc sir dung +it h¢u xiy dymg. Dinh mirc chi phi I n p rOJ e Ct a p p ra I S a I .

tr van diu tr xdy dyng di ban hanh tai Thong tr s6 122021/TT-BXD ngay 31
thing 8 nim 2021 cia B truémg B Xay dung. Chi tiét cu the tai cic Phuy luc kém
theo Thong tu ndy.

Didu 2. Quy dinh chuyén tiép

Viée chuyén tcp dp dung dinh mire xiy dymg sim dd1, bd sung ban hinh tm

e e by mm) “Microsurfacing is fully standardized and economically
recognized in Vietnam — ready for mainstream

implementation”
Source: Circular 08/2025/TT-BXD - Ministry
of Construction

www.bituroad.com
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BO GIAO THONG VAN TAI CONG HOA XA HOI CHU NGHIA VIET NAM
CUC DUONG BO VIET NAM Dic ldp - Ty do - Hanh phic
$6:5704 /CDBVN-QLBTKCHTGT Ha Ngi, ngay23 thing § nam 2023

Vi ép dung cdng nghé mdi, vit li¢u méi trong
ké hogeh bdo tri nlim 2024

Kinh guri: _ Chi Cyc Quin Iy diu tr xiy dyng duimg bd;
- Céc Khu Quan ly dudmg b L 11, 111, 1V;
-Céc Ban Quin ly dy dn 3,4, 5, 8;

- Céic S6 GTVT duge giao quin Iy qudc 19:

- S0 GTVT-XD Lio Cai

Cuc Dudmg by Viét Nam d ban hanh Quyét dinh s6 2977/QD-CDBVN ngiy
18/8/2023 vi s6 2769/QD-CDBVN ngay 09/8/2023 cho phép chuin bj diu tw cong
trinh sira chira cho ke hoach béo tri nam 2024. Theo chi dao cua Cuc trudng cuc
DBVN tai Thing bio sb 35/TB-CDBVN ngdy 27/02/2023 “Bé nghi cic Chi dau
tw, Khu QLPB, Si GTVT cac dia phieong can wi tién, chi dong dé
cong ngh¢ nham tang cwong img dung CNM—- VLM trong xay dung ké hoach bdo tri
duwomg b it nhat 15% ké hoach nam 2024, trong do co tinh dén cac giai phap bio
tri du phong dé nang cao hi¢u qua khai thac ldu dai cho cong trinh dwong bo™.

uat gigi phap

D¢ diy manh img dung cong nghé méi, vit li¢u mé trong bdo tri dudmg b,
Cuyc BBV cliu cic Khu QLDB, cic Ban QLDA 3,4,5,8, cic S6 GTVT quin
1y quéc 19 va S& GTVT-XD Lio Cai (céc Chu diu tu), jchi dgo tur vin thiét ké cin
cir vio hi¢n trang tuyén dudmg, wu diém cia cic cong ngh¢ méi, vit ligu méi dé dp
dyng vao cdc dy 4n sira chita dinh ky ndm 2024 dat ti thiéu 15% kinh phi dugc
giao] Trong qué trinh Lip ho so cin xem xét s0 sénh hi¢u qua kinh te ky thujt gilra
gidi Phip truyén thng va gidi php dp dung cong ngh¢ mén, vit ligu méi (phin tich

10 wu nhuge diém cia cée phuong dn lam co s& lya chon).

(tham khao mét s6 cic cong nghé mai, vt ligu méi tham khao tai Phu luc kém
theo van ban nay)

Dé nghi cic Chu diu t, cic co quan don vi lién quan trién khai thye hl@'n}

Noi nhgn:

« Nhy trén;

- Phong: KHDT, KHONMT&HTQT
« Luwu VT, QLBTKCHTGT

e

A'L;Sn;x)‘cn Xuiin (‘Mg

BO XAY DUNG CONG HOA XA HOI CHU NGHIA VIET NAM

CUC DUONG BO VI AM Déc lip - Ty do - Hanh phiic

§6:23  CHBVN-KHCONMT&HTQT Ha Ngi . ngay 11 thang 3 ndm 2025

Vi ting cudmg (mg dyng cdng nghé mai, vit
liéu mdn trong quin 1y, bio tri duimg b

Kinh gint
- Céc Phong tham muru;
- Cac Khu Quin Iy dudmg b L IL IIL IV;
-CacBanQuinlydyian3.4.5,8:
- Cac S& Xay dyng. S¢ GTVT quin 1y quoc 1§

Ngay 24/022025, By GTVT co6 Thong bao so SU/TB-BGTVT ve ket luin
cua B§ truomg B GTVT Tran Hong Mmnh tai budt 1am vige véi Linh dgo tinh
Binh Dinh va tinh Gia Lai, trong d6 giso Cyc DBVN nghién ciru diy manh vige
4p dung cdng nghé tién tién trong cong tic duy tu, sita chita hé théng duimg
quoc 1§. Sau khi nghién ciru, Cyc DBVN ¢0 ¥ kicn nhu sau

Lién quan deén img dyng cong nghé¢ maén, vit lifu mén trong bdo tri duimg
b9, Cyuc DBVN di trién khai cdc viin ban s 1266/CDBVN-QL BTKCHTGT
ngay 06/3/2023 va sb S704/CDBVN-QLBTKCHTGT ngay 23/8/2023 vé viée
ap dyng cong ngh¢ mdn, vt li¢u mé trong ke hogch bio tri ndm 2024, gin kém
theo danh myc mdt s0 céng nghé méi, vit lidu mdi dé cic co quan, don vi dp dung
tai Phy lyc véin ban $6 $704/CDBVN-QLBTKCHTGT ngay 23/8/2023

D¢ ting cudmg viée img dyng cong nghé mdéi, vit liéu méi, Cuc DBVN dé
nghj cic Khu QLDB, Ban QLDA 3, 4. 5, 8 va S Xay dyng, S& GTVT quén 1y
qubc 19 (Chis diu tr) wu tién sir dyng cic gidi phip céng nghé moi, vit hiéu méi
trong cong tac duy t, sira chifa, bio tri dudmg b) hing ndim (nhu cong nghé cao
boc tai ché cii tyo mit duomg....) phi hop nhim muc tiéu ning cao chit heomg
cdag trinh, hi¢u qud kinh t¢ ky thujt. tiét kiém tai nguyén thién nhién va bio v¢ mé
truimg o
Dé nghj céc co quan, don vj tnén khai thye uén /{4

(Gii kém theo cdc van bin sé 1266/CDBVN-QLBIKCHIGT ngay
006/3/2023 va so $704/CDBVN-QLBTKCHTGT ngay 23/8/2023 cua Cuc DBVN)

Noi nhn: KT. CUC TRUONG
- Nhur trém:
- B Xiy dyng (8¢ b
- Cpc truomg (8¢ bk
- Lana: VT, KHON, MTRHTQT

Source: VRA Official Letter 5704/2023 & 23/2025-Vietnam Road

Administration

www.bituroad.com

Vietnamese Legal and Standards Framework for Microsurfacing
Policy Support from Vietnam Road Administration

VRA Official Letters (2023 & 2025)

» Encourage applying new eco-efficient
pavement preservation technologies

» Microsurfacing explicitly listed as
recommended thin wearing course.

» Allow using maintenance budgets for
pilots, trials, and wider adoption.

Microsurfacing is no longer
experimental — VRA officially
supports nationwide expansion



Conieence v Eco-efficiency: Environmental and Economic Benefits

Why?

‘ 26-27 Nov, 2025, Hanoi

Compared to conventional Hot-Mix Asphalt overlays, microsurfacing delivers substantially lower
environmental impacts:

» Cold-applied, zero-heating process

» Very thin 812 mm treatment

» Lower life-cycle energy demand

» Reduced transport and handling emissions

> Shorter work zones and construction times

www.bituroad.com
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Conference _ _
Evidence from the Literature
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—+— Cold-mix microsurfacing

—=— Hot-mix asphalt

—*— Modified hot-mix asphalt

Raw material Emission

Potential

health eftfect

Risk potential

Source: K. Takamura et al., “Microsurfacing—Eco-Efficient Strategy,”
in Eco-Efficient Pavement Preservation Strategy, BASF, 2011.

www.bituroad.com

» Eco-efficiency analysis compares
Microsurfacing with Hot-mix overlays

» Microsurfacing shows lowest
impact in: raw materials, energy,
emissions, safety =) smallest
environmental footprint
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PCI

Good 4

Fair

Poor 4

1)) Very poor

100 Excellent 4—

TSRV

% drop in quality

75% of life

10% drop 1n quality

Spending $1 on

me ation here. ..

spending $6 to $10
(mu] yilitation or

Failed
0

5 10 15

.. .eliminates or dclu}*s

reconstruction here.

= PCI: pavement condition index; x-axis is in years
= Source: B. Broughton et al., “30 Years of Microsurfacing: A

Review,” 2012.
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Eco-efficiency: Environmental and Economic Benefits
Evidence from the Literature

» Applying preventive maintenance such as
microsurfacing delivers exceptional value —
every S1 spent today can save $6-S10 in
future rehabilitation or reconstruction costs.

» The ISSA reports: for treating rutted and
polished pavement, microsurfacing costs
$17,600 per lane mile, while milling and HMA

cost $50,000 per lane mile. (Source: International
Slurry Surfacing Association (ISSA). High Performance
Slurry Systems. Annapolis, MD, USA, n.d.)



Biumenandfoal  Eco-efficiency: Environmental and Economic Benefits
4 Bituroad 2025 Evidence from the Literature
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0.2

=}

©

Q.

§ Microsurfacing positions itself in the High
fé Eco-efficiency quadrant, outperforming both
g hot-mix and modified hot-mix asphalt.

S

2

L

1.8

1.8 0.2

1.0 .
Costs (relative)

Source: K. Takamura et al., “Microsurfacing—Eco-Efficient Strategy,”
in Eco-Efficient Pavement Preservation Strategy, BASF, 2011.
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~ BiumenandRoad  Case Study: CQS-1hP Microsurfacing in Vietnam
“ Conference . . . . :
- » Microsurfacing on Ly Thai To Street, nh Phuc, Vietnam

‘ 26-27 Nov, 2025, Hanoi

Completion year: 2018 T N N\ N
Contractor: Elsamex Vietnam JSC 7 - S
Dimensions: Length 97 m; Width 14 m;

Area: = 1,358 m?

Mix design: Before mmm)
e Aggregate 100%

e CQS-1hP asphalt emulsion 12.5%

e Cement 2%

e Additive 2%

e Water 8%

Treatment: 9 mm CQS-1hP microsurfacing

After 6 years (2024):

e Excellent surface condition

e No raveling, no stripping

e Good macrotexture and skid resistance During mmm)
e Stable ride quality

—> Demonstrate strong compatibility of

CQS-1hP with Vietnamese climate and

local aggregates

|

After 6 years

www.bituroad.com



BrumenandBoad — Case Study: CQS-1hP Microsurfacing in Vietnam
| Recent Microsurfacing Project in Vietnam

‘ 26-27 Nov, 2025, Hanoi

Provincial Road DT 704, Ninh Thuan, Vietnam (length 4 km; width: 6 m to 8.5 m;
treated area: = 29,000 m?2), completed June, 2024 by Elsamex Viethnam JSC

Before Microsurfacing 3 days after Microsurfacing 1 year after Microsurfacing

www.bituroad.com
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bt Conclusions
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= CQS-1hP is a high-performance polymer-modified cationic emulsion, fully compliant with TCVN
12316:2018, providing fast breaking, high cohesion, strong moisture resistance and durable
adhesion for microsurfacing.

= CQS-1hP breaks via a film-forming mechanism, in which SBR forms a thin polymer film that
bridges and facilitates the coalescence of bitumen droplets.

= As an eco-efficient, low-carbon technology—cold-applied, thin, and resource-saving—
microsurfacing helps reduce life-cycle energy use, emissions, and costs, in line with Vietham’s
net-zero 2050 pathway.

= Supported by a comprehensive legal and regulatory framework, microsurfacing is now a
standardized and economically recognized technology in Vietham.

= Proven in multiple projects nationwide, microsurfacing shows strong long-term performance.
With rising preventive maintenance needs, the market potential is large and expanding, offering
attractive opportunities for technology partners and investors.

www.bituroad.com
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Thank you very much for your attention.

Dr. Thanh Hai Ngo
Hanoi University of Mining and Geology

www.bituroad.com
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26 November, Hanoi, L7 West Lake Lotte Hotel
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27 November, Hanoi, L7 West Lake Lotte Hotel

Time

Title

10:00 - 10:30

Opening

10:30 - 10:50

Dr. Thanh Hai Ngo
Microsurfacing with CQS-1hP:
An Eco-friendly Road Maintenance Solution in Vietnam

10:50 - 11:10

Eng. Luca Baccellieri
Polymer modified mixture (Dry method
Technologles and case studies

11:10-11:40

Coffee Break

11:40 - 12:00

Networking

12:00 - 12:20

Mr. Xu Quanxin
RBBA Emulsion Enhancers for Producing
High-Performance Bitumen Emulsions

12:20 - 13:30

Lunch Break

13:30 - 13:50

Mr. Sathya Narayanan
Bridging the Middle East and Asla: Overview of
Trade Flows, Price Trends, and Arbitrage

13:50 - 14:10

Mr. DaQiang
Zhaohua Creating a New Mode| of
Environment Friendly Loglistics

Time Title
9:30 - 10:00 Registration
10:00 - 10:30 Opening Ceremoney and Remarks
Dr. Dao Phuc Lam
10:30 - 10:50 In-plant Hot Recycled Asphalt Concrete with 25-50% RAP
used In Vietnam road constructlon,
10:50 - 11:20 Coffee Break
Dr. Bert Jan Lommerts
11:20-11:40 Recycling of Reclaimed Asphalt materials into
High Value Maintenance Solutions
. : Mr. Mal Trieu Quan
11:40 - 12:00 Full Depth Recycling tFEEi}TncEnulugy
12:00 - 13:00 Lunch Break
13:00-13:30 Networking
: r Eng. Klajdi Kulla
14:00 - 14:20 Warm Mix Asphalt (WMA) - Tejnlllnnlggies and case studies
Ms. Sarah He
14.20 - 14:40 China's Bitumen Demand & One-5Stop Supplier for
Road Construction Materials and Equipment
14:40- 15:10 Coffee Break
Ms. Rahimi
15:10 - 15:30 Strategic Preservation Treatments and
Smart Material Selection
15:30 - 16:00 Networking
16:00 - 16:20 Closing

14:10 - 14:40 Coffee Break
Mr. Foeke Elzinga
14:40 - 15:00 From reuse to ‘Green Label'; Developments
in the Dutch asphalt industry
15:00 - 15:30 Networking
15:30 - 16:30 Averd Bag e e ke
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