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Date: 14 May 2024
Location: 2nd floor, Library Building, Hanoi University of Civil Engineering, City Campus
(55 Giai Phong road, Hai Ba Trung district, Hanoi)

Agenda

08:00 Welcome and introduction

08:30 Sustainable building materials in Vietham
- Renewable and circular Building Materials in Vietnam

(Prof Dirk Schwede, Technical University Lubeck) Page 2
- LCA for building materials in Vietnam: Opportunity and Challenges
(Cao Thi Tu Mai, Vietnam Institute for Building Materials) Page 16
- Green Building Design Strategy for a Townhouse in Phnom Penh from Life Cycle
Assessment (Prof Virak Han, Cambodian Institute of Technology) Page 26
- Lotus Certification for Green Building Materials
- (Arden Linh Nguyen, Vietnam Green Building Council) Page 35

10:00 Bio-based construction materials in Vietnam |

- Straw Bales as Building Material (Virko Kade, one straw revolution) Page 55

- Eco-friendly house with compressed stabilized earth blocks using local materials
in Vietnam (Prof Tuan Nguyen, Hanoi University of Civil Engineering) Page 88

- Bio-based materials tested in climatic conditions of Ho Chi Minh City: preliminary
results from REBUMAT project (Prof Quoc-Bao Bui, Ton Duc Thang University)

Page 107
- Typha: An Innovative Building Material on the basis of Cattail (Dr Simon Schmidt,
Fraunhofer IBP) Page 118
11.30 Bio-based construction materials in Vietham: Panel Discussion
12:00 Lunch

13:30 Recycling Materials in Vietham: Presentations

- Studies on "green" concrete using cementless binders from a mixture of thermal
power fly ash, blast furnace slag, and ceramic waste in Vietnam (Dr Tang Vén
La&m, Department of Construction, Hanoi University of Mining and Geology)

Page 126
- Research on using steel slag as building material in Vietnam (Mr. Ta Van Luéan,
Vietnam Institute for Building Materials) Page 142
- Green construction material production model towards circular economy (Mr.
Kiéu V&n Mét, Séng Ba Cao Cudng) Page 159
- Transitioning towards circular construction to advance sustainable development
(Prof Dirk Schwede, Technical University Lubeck) Page 173

15:00 Recycling Materials in Vietham: Panel Discussion
15:30 Co-creating future solutions: Towards a research and collaboration
agenda

Workshop: How to build trust, convince clients, change minds, collaborate, innovate
and transform the building sector? (Dr Ravi Jayaweera & Bao Tran Ho, TU Libeck)

16:30 Conclusions and way forward
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REBUMAT online-Workshops gl
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22.4.2021 | 9:00-12:00 Life-Cycle-Assessment for Building Materials
(DE) Dr. Dirk Schwede, Lavinia Ruf, University of Stuttgart
14:00-17:00
(VN) LCA of Bridge Using Ultra-High Performance Concrete

AProf. Dr. Nguyen Van Tuan, National University of Civil Engineering

Development of a Green Label for Cement and Sanitary Ware
Dr. Le Thi Song, Vietnamese Institute of Building Materials

6.5.2021 | 9:00-12:00 Building with Straw Bales — Experience from Austria
(DE) Virko Kade, Uber — one straw revolution (strohballenbau.info
14:00-17:00 Research Results on Straw Bale Buildings
(VN) Prof. Martin Krus, Fraunhofer Institute of Building Physics
Straw Bale and Earth Buildings in Vietnam 17.11.2021 | 8:00-10:00 (DE) Application of reed as construction material

14:00-16:00 (VN) | Andreas Zegowitz, Fraunhofer Institute for Building Physics

AProf. Dr. Nguyen Van Tuan, National University of Civil Engineering

1152021 | 9:00-12:00 | Mould-Growth in Bio-based Material Tom Hiss, producer (hiss feed)._

¢ “ Pl . 17.11.2021 | 8:00-10:00 (DE) | Interior —C i igations for the use in existing
(DE) Prof. Martin Krus, Fraunhofer Institut of Building Physics 14:00-16:00 (VN) | and heritage buildings - Reed, Typha and other insulation systems
14:00-17:00 Building with Bamboo Prof. Martin Krus and Andreas Zegowitz, Fraunhofer Institut of Building
(VN) Prof. Dr. Hartwig Kiinzel, Fraunhofer Institute of Building Physics Physics

a Bamboo T 30.11.2021 | 9:00-11:00 (DE) | Sustainable Structure Prototypes

AProf. Dr. BUI Quoc-Bao. Ton Duc Thang Universits 15:00-17:00 (VN) | BIM support and integration into circular and bio-based buildings

Dr. N. Cihan Kayagetin, Lukianova Tetiana, KU Leuven

12.5.2021 | 9:00-12:00 Recycling of PV-Systems
(DE) Dr. Karsten Wambach, bifa Umweltinstitut GmbH New D inthe ication of i
14:00-17:00 N.N., Vietnamese Institute of Building Materials Lavinia Ruf, Dirk Schwede, Stuttgart University
(VN) 07.12.2021 | 9:00-11:00 (DE) LCA application and current state in Vietnam
20.5.2021 | 9:00-12:00 T : pp and ication tests of y loose fill 15:00-17:00 (VN) | short presentations and discussion
(DE) for building insulation 09.12.2021 ?508;1 7030([()5'1‘) An exl;rloraotfory s(ud.y 02:‘:?;;5:'0' graPherfe-based Panoshee(s in the
(14:00-17:00 Andreas Zegowitz, Fraunhofer Institute of Building Physics : : Bui Quéc Bao, TDT University
VN)

5

ReBuMat
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Delegation trip to Germany,
November 2022

Visit to institutions relevant to the
goals of REBUMAT in Germany

= TH Libeck

= German Energy Agency (DENA)
= German Institut fir Building Technology (dIBT)

= Federal Institute for Research on Building,
Urban Affairs and Spatial Development (BBSR)

= German Environmental Agency (UBA)
= Bau Bildung Sachsen e. V., UAZ Leipzig

= Fraunhofer Institute for Building Physics (Fraunhofer IBP)

= Material Testing Institute (MPA), Stuttgart University

= |nstitute for Building Energetics, Thermotechnology and
Energy Storage (IGTE), Stuttgart University
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Fraunhofer Institute for Building Physics, Holzkirch

» Research on wall structures

in 3 different climate zones

» Testing of recycled and
bio-based materials

» Testing of lightweight
structures
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Research for sustainabilty and Research
Research  Innovation

Vietnam Institute for Building Materials, Ha Long Bay Area

Ton Duc Thang University, HCMC
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museal new
vernacular buildings

Renewable Building Materials

Sustainable Use and Management of Natural Resources

contracted by:

dena

German Energy Agency

iconic
buildings

local and available
materials

12.05.2024

low cost housing with

Potential Study on Sustainable Building Material in Vietnam

luxury buildings
private dwellings &
iconic public buildings

Residential and office building

construction industry
fit for the profit-oriented
mass market

page 8

VIET NAM

Renewable Building Materials

building materials
of the base building

Characterisation of Building Materials

2 - 3 functions with
2 - 3 products each

contracted by:

German Energy Agency

structural materials
(load-bearing, vertical)

materials used as vertical
elements in the primary load-
bearing structures of the
building, such as:

- concrete posts / columns
- steel posts / columns

- load-bearing walls

- deep foundations

12.05.2024

Potential Study on Sustainable Building Material in Vietnam

structural materials
(load-bearing,
horizontal

materials used as non-load-
bearing infill into the primary
load-bearing structure. Such
materials can carry their own
load and dependent covers
and finishes in one-storey
walls

materials used as horizontal
elements in the primary load-
bearing structures of the
building, such as:

- concrete slabs

- roof slabs

- slap and strip foundations

page 9

covers, functional functional properties &
layers and finishes assessment criteria

materials used to add
required functions and
properties to the structure
and its elements

plaster

insulation layers

cover layers and sealants
for moisture, air-flow and
fire protection

flooring

interior fitout

4 structural properties

4 heat control

<

<

< durability under
various impacts

<

assessment
4 health and safety

VIET NAM

Renewable Building Materials




Characterisation of Building Materials

building materials

of the base building

conventional

agriculture

forestry

aquaculture

others

contracted by:

German Energy Agency

structural materials
(load-bearing,
horizontal

structural materials
(load-bearing, vertical)

interior

wall-building materials
(non-load-bearing)

covel

exterior

unctional

layers and finishes

gypsum board

burned clay brick
(needs plaster or cover)

wood fibre board

ramped earth

rice straw board
How is it installed in

rice straw bricks
(needs plaster or cover)

How is it installed in

a real structure in

comparison with a typha board

typha bricks

(needs plaster or cover)

a real structure in
comparison with a

conventional wall?

12.05.2024

Potential Study on Sustainable Building Material in Vietnam

page 10

conventional wall?

VIET NAM

Renewable Building Materials

Characterisation of Building Materials

application

material

contracted by:

dena

German Energy Agency

component product group

I function

material industry and category

source ‘

1 | load-bearing interior wall brick

I A I agriculture

rice

product

N

2 | non-load exterior wall

bearing

rigid board,
panels

floor

coconut

by-product

sugar cane

c | recycled

cover soft board

insulation

| B | forestry

timbre

monolithic
fill

functional
Layer
5 | finish

Q| H|WIN| =

cover

ol | ®

bamboo

areca

surface
treatment

| C | aquaculture

seaweed

reed

typha

shellfish

ID | other

rammed earth

bio composite

WIN| =2 P OIN|=2WOIN=2WN| =

mineral based
paint

S

adobes

soil concrete

6 | compressed
earth block

| E | conventional |1

gypsum board

12.05.2024

Potential Study on Sustainable Building Material in Vietnam

2 | fired clay
bricks

3 | expanded
polystyrene

page 11
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reporting

material datasheet

contracted by:

_dena

German Energy Agency

industry (e.g. agriculture) and raw material group (e.g. rice)

material/product name | building-use category photo of building material
short description
material/product name — performance values
physical properties mechanical properties thermal properties
bulk density strength thermal
and density capacity
| Ikayim?] [kJ/kgK]
porosity hardness thermal
(MOHS scale) conductivity

[WimK]
durability elasticity Thermal

resistance
specific gravity plasticity specific heat

[JkgK]
fire resistance brittleness renewable properties
weathering fatigue lifecycle
resistance
spalling impact strength recyclability [%:]
resistance
water abrasion grey/embodied
absorption [%] resistance energy
water creep carbon
permeability footprint
Hygroscopicity chemical properties other properties
coefficient of chemical electrical
softening resistance
refractoriness corrosion magnetic

resistance
VIET NAM
12.05.2024 Potential Study on Sustainable Building Material in Vietnam page 12 Renewable Bulldlng Materials

reporting

contracted by:

_dena

German Energy Agency

material/product name — performance values

functional criteria

ratin

percentage of recycled material
composition

Materials can be manufactured using recycled materials or using waste materials at different
percentages. A high percentage would amount to 75% or more, and a low percentage would
amount to 25% or less. Please include percentage found and source.

high / median / low

manufacturing

Material manufactured with resources that are renewable (i.e. renewable energies, such as wind,
solar, tidal, as well as renewable materials, such as wood (certain certified species which are
rapidly renewable), grasses or sand) rather than non-renewable (i.e. fossil fuels) are preferred.
Compared to the non-renewable variant, how difficult and how much more or less energy does it
require during manufacturing? A high percentage would amount to 75% or more, and a low
percentage would amount to 25% or less.

high / median / low

construction

Is the material easy to assemble and does it generate little to no residue during construction (e.g
dry or wet construction)? Is the material easy to transport or does it require specialised transport
solutions? Compared to the non-renewable variant, how difficult and how much more or less
energy does it require during assembly? A high percentage would amount to 75% or more, and a
low percentage would amount to 25% or less.

high / median / low

cleaning, care and maintenance

Materials which are long lasting and needing little maintenance are preferred. Is this material
comparable to its nonrenewable variant? Compared to the non-renewable variant, how much
more or less maintenance and care does it need? A high percentage would amount to 75% or
more, and a low percentage would amount to 25% or less

high / median / low

demolition

Cost of demolition, dismantling and disposal of other end-of-life scenarios. Compared to the non-
renewable variant, how difficult and how much more or less waste does it generate? A high
percentage would amount to 75% or more, and

a low percentage would amount to 25% or less.

environmental criteria

high / median / low

rating

environmental impact

Material used for construction of buildings must not harm the environment, pollute air or water, or
cause damage to the earth, its inhabitants and its ecosystems during manufacturing process,
and also during use or disposal after end of life. Consider: — Efficiency in Extraction,
Manufacturing and Construction — Waste Reduction (Avoidance/ Reduction/ Reuse, salvage or
recycle) — Renewable Resources — Material, Product Component and Assembly Longevity
Compared to the non-renewable variant, what is its environmental impact? A high percentage
would amount to 75% or more, and a low percentage would amount to 25% or less.

high / median / low

environmental comfort

Material should be non-toxic and contribute to good indoor air quality. Consider: — Material
Toxicity — Flammable Materials — Parasites/insects, air, moisture Compared to the non-
renewable variant, what is its environmental comfort level? A high percentage would amount to
75% or more, and a low percentage would amount to 25% or less

high / median / low

12.05.2024 Potential Study on Sustainable Building Material in Vietnam page 13

VIET NAM

Renewable Building Materials




material datasheets

contracted by:

German Energy Agency

Annexe 1

Typha wall board

Wall-building materials for interior walls

Typha wall board

Wall-building material for interior and exterior

wall constructions

for better load-bearing properties.

Board made of typha Angustifolia leaves, bonded with magnesite. No other additives like biocide or fire retardant. Higher density

technical readiness level of 9

physical properties description

values

Specify the (range of) available thickness of the material

20-120

Quantitative value

285 (DIN EN 1602)

technically correct manner

The ratio of the pore volume to the total volume of the 75
building material element
Assuming that the installation has been carried out ina >50

If possible, specify the respective standard (e.g. EN
13501-1, DIN 4102-1) rating for the material

Euroclass B (1SO 5660-1:2015)

12.05.2024 Potential Study on Sustainable Building Material in Vietnam

VIET NAM

Renewable Building Materials
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material datasheets

contracted by:

dena

German Energy Agency

If possible, specify the respective standard (e.g. EN
13501-2, DIN 4102-2) rating for the building component

F60 with 60mm-Board
F120 with 120mm-Board
(DIN 4102-2)

specifies whether, for example, a weather protection

layer is required, free weathering is possible, etc.

Weather protection required (e.g. plaster)

Specify qualitatively in a rough classification:

Low, due to the plant's defence substances (tannins) and high pH-value

Specify qualitatively in a rough classification

Low, but prolonged contact with liquid water must be avoided

Boundary condition: free saturation

59 (DIN EN 12087)

1,1 (DIN EN SO 15148)

Water vapour diffusion resistance number (p-value)

Dry Cup: 28
Wet Cup: 20
(DIN EN 1SO 12572)

Water content at 80 % relative humidity

1,2 (DIN EN SO 12571)

mechanical properties description

values

Quantitative value

0,5

Quantitative value

No data available

Quantitative value

1,0 (DIN EN 12089)

No data available

chemical properties

description

values

With which chemicals does the material react?

Acid

does steel corrode when used in combination? E.g. nail,

etc.?

The magnesite binding agent can corrode metal fastenings at higher levels of

humidity

12.05.2024 Potential Study on Sustainable Building Material in Vietnam
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Renewable Building Materials
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material datasheets

contracted by:

German Energy Agency

qualitative classification

The ability of a substance to store thermal energy. The
energy required to heat 1kg of a substance by 1K.

Ca. 1500

Heat flow that passes through a 1 m? and 1 m thick layer
of a material at a temperature difference of 1 Kelvin (K).
The smaller Ais, the better the insulating capacity of

building material.

0,055 (DIN EN 12664)

Qualitative description, e.g. reuse, compostable

High, because it consists only of leaf mass and mineral binding agent. Easy
dismantling, because it is mostly fixed by screws. Boards can be reused or

composted.

Qualitative description

Low energy manufacturing. But energy is required for the binding agent mag-

nesite (much lower than cement).

Qualitative description

About 50 kg/m?* embodied € (means about 200 kg/m? C02) in the typha leaf
part.

12.05.2024 Potential Study on Sustainable Building Material in Vietnam
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Renewable Building Materials
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material datasheets

contracted by:

German Energy Agency

green = positive (compared to conventional material); beneficial effect on resource efficiency
blue =neutral (compared to conventional material); neutral effect on resource efficiency
red = negative (compared to conventional material); negative impact on resource efficiency

functional criteria description

rating

Materials can be manufactured using recycled materials
or using waste materials at different percentages.
Please specify your reasoning.

High
Because of the high amount of renewable typha mass.

Material manufactured with renewable resources (i.e. re-
newable energies, such as wind, solar, tidal, as well as re-
newable materials, such as wood (certain certified spe-
cies which are rapidly renewable), grasses, or sand) ra-
therthan non-renewable (i.e. fossil fuels) is preferred.
Please specify your reasoning.

Median to High, depending on the electric energy source.

Compared to the non-renewable variant, how much more
or less energy does it require during manufacturing?
Please specify your reasoning.

Low

Only cutting off the leaves and pressing the product, no drying necessary.

Compared to the non-renewable variant, how high are
the investment costs for manufacturing?

Please specify your reasoning.

Low
A semi-industrial production plant can be built with investment costs for the

machinery of less than 500 k€.

Is the material easy to assemble and does it generate lit-
tle to no residue during construction (e.g. dry or wet con-
struction)? Is the material easy to transport or does it re-
quire specialised transport solutions? Compared to the

non-renewable variant, how difficult and how much

more or less energy during assembly?

Low

Enables simpler building techniques, since the typha board unites all quali-
ties relevant for constructions: heat insulation, static stiffening, fire preven-
tion, moisture protection, acoustics, plaster base. Boards can be fixed using

glue or screws.

12.05.2024 Potential Study on Sustainable Building Material in Vietnam
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material datasheets

contracted by:

German Energy Agency

Please specify your reasoning.

Materials that are long-lasting and need little mainte-
nance are preferred. Is this material comparable to its
non-renewable variant? Compared to the non-renewable
variant, how much more or less maintenance and care
does it need?

Please specify your reasoning.

Low

Relative insensitive to mould growth or humidity.

The effort of demolition, dismantling, and disposal of
other end-of-life scenarios. Compared to the non-renew-
able variant, how difficult and how much more or less
waste does it generate?

Please specify your reasoning.

Low

Easy dismantling and reuse, it is mostly fixed using screws.

Waste of demolition, dismantling, and disposal of other
end-of-life scenarios. Compared to the non-renewable
variant, how much more or less waste does it generate?
How valuable is the waste, e.g. for recycling, compared to
the conventional material?

Please specify your reasoning.

Low
No waste because of its compostability.

description

The material used for the construction of buildings must
not harm the environment, pollute air or water, or cause
damage to the earth, its inhabitants, and its ecosystems
during the manufacturing process, and also during use or
disposal after the end of life.

Consider:

Efficiency in extraction, manufacturing, and construction

High

Renewable raw material; produced with low energy amount; easy disman-
tling; completely compostable. Prevention of CO2-loss by re-wetting of dried
fens; Bond of CO2 and other greenhouse gases with its cultivation in fens;
Cleaning of nutrient polluted surface water

VIET NAM
12.05.2024 Potential Study on Sustainable Building Material in Vietnam page 18 Renewable Bullding Materials
contracted by:
material datasheets dena
_Gemnmrgy_Agency
Waste reduction (avoidance/ reduction/ reuse, salvage or
recycle)
Renewable resources
Material, product component, and assembly
durability
Compared to the non-renewable variant, what is its envi-
ronmental impact?
Please specify your reasoning.
The material should be non-toxic and contribute to good | High

12.05.2024

indoor air quality.

Consider:

Material toxicity

Flammable materials

Parasites/insects

Air

Moisture

Compared to the non-renewable variant, what is its envi-
ronmental comfort level?

Please specify your reasoning.

Non-toxic, not inflammable, no Parasites/insects known.
Relative insensitive to moisture

Potential Study on Sustainable Building Material in Vietnam

VIET NAM
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material datasheets

contracted by:

dena

German Energy Agency

Region Seasonality Suppliers (Manufacturers / Re- Disposal (Recycling /
1Q 2Q 3q aQ sellers [ Storage) End of Life)
North East
e e North West
Da Nang
Red River Delta
Soutk:
Central
Central Highlands Coast
North Central Coast X X X X Small local manufacturers No data available
Mekong inh City
(R“”‘ ] Southeast
Jelta

South Central Coast X X X X Small local manufacturers No data available

Central Highlands

South East

Mekong River Delta X X X X High quantity but not yet popular | No data available
as a construction material.
Can be used for food (young parts)
or traditional medicine

VIET NAM
12.05.2024 Potential Study on Sustainable Building Material in Vietnam page 20 Renewable Bmldlng Materials

Climate-Adapted Material Research for the
Socio-Economic Context of Vietham (CAMaRSEC) - CLIENT I

Enabling Research and Development for Sustainable Buildings
in the socio-economic context of Vietnam

1.7.2019 - 31.8.2023

research consortium:
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Research for sustainability
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Climate-Adapted Material Research for the

f\; ﬁ% Federal Ministry
k> I of Education
Research for sustainability and Research

Socio-Economic Context of Vietham (CAMaRSEC) - CLIENT II

Enabling Research and Development for Sustainable Buildings

W

12.05.2024

in the socio-economic context of Vietn

3

-
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QCVN 09:201358X0
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project duration
1.7.2019 — 30.6.2022

Germany

TAURUS INSTRUMENTS

Climate-Adapted Material Research for the Socio-Economic Context of Vietnam

research consortium:

niversity of Stuttgart

UH
ii
Lad Universitit Hamburg

DER FORSCHUNG | DER LEHRE | DER BILDUNG

National University
of Civil Engineering
Hanoi, Vietnam

Ton Duc Thang
University
HCMC, Vietnam

6 Vietnamese Institut
? % for Building Materials
% Frau nho.fii ViEM Hanoi, Vietnam
@
BAU v College of Urban Works
BILDUNG and Construction
sacusen Hanoi, Vietnam
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Climate-Adapted Material Research for the

f\J ﬁ% Federal Ministry
k> I of Education
Research for sustainability and Research

Socio-Economic Context of Vietham (CAMaRSEC) - CLIENT II

Enabling Research and Development for Sustainable Buildings

in the socio-economic context of Vietnam

project objectives

to understand

climate
socio-economic context
building use and operation
building behaviour
construction techniques
production of materials

12.05.2024

to enable

material research
material characterisation
laboratory infrastructure
measurement instruments
computational simulation
training of construction workers
research cooperation

Climate-Adapted Material Research for the Socio-Economic Context of Vietnam

to advance

technical standards
governance
future cooperation
resource and energy efficiency
construction quality
health and wellbeing

& CAMGARSEC
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Enabling Research and Development for Sustainable Buildings
in the socio-economic context of Vietham

life-cycle assessment

analysis new and data collection and modelling understanding
traditional materials the production processes life-cycle impact
for life-cycle assessment identification of
gaps in
AAC bricks " » ; oF | cement ximang Nude Néng Fuel Polyethylene |

| ume var
| Gypsum Thach
| cao .

ooy Nhién iy foll Mt 09 PE |
Energy Ning

p |
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Packaging. Transport
Béng g6i Van
chuyén
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Enabling Research and Development for Sustainable Buildings
in the socio-economic context of Viethnam
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* |aboratory was planned and test H :];*:‘ by s cb] s I ] 8
equipment was defined ol .[e : %

. . . ® ) = 81 B2 g a7 C:mmm::u #
 testing at different materials at VIBM lab T — - T i
and at Fraunhofer IBP to compare results | | j | g

- feasibility study for building physics test \ : :
facilities infrastructure in Vietnam = > = " - 5 - -

;j’"
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Long-term performancen testing

» Development of an outdoor test

DTt A ¥

: Wall 7, Mean = 15,1 % . Wall 7,
concept for wall testing at VIBM foeh §  Mean=109g/kg
30 Ea 20
T » PP T
+ Definition of wall systems 10 . £
R & NO)"V. ‘0_@ & E ’é& & ,@f’ ,@'& y & ’L&a}. ’\9’&

» Sensor and data acquisitions system
developed as plug and play version was
calibrated and sent to VIBM

e=@==XE 105 Wall_7-A ==@==XE 106 Wall_7-B

e abs humidity g/kg

» Test building has been setup by
VIBM and measurements are running

» Comparison of different wall
constructions allow valuable insights in
real life performance

v Results prove that fired bricks can be
successfully replaced by selected
materials.
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08:00 | Welcome and introduction

08:30 | Sustainable building materials in Vietham

- Renewable and circular Building Materials in Vietnam (Prof Dirk Schwede, Technical University Libeck)
LCA for building materials in Vietham: Opportunity and Challenges (Cao Thi Tu Mai, Vietnam Institute for Building Materials)
Green Building Design Strategy for a Townhouse in Phnom Penh from Life Cycle Assessment

(Prof Virak Han, Cambodian Institute of Technology)
Lotus Certification for Green Building Materials (Arden Linh Nguyen, Vietnam Green Building Council)

10:00 BIO based construction materials in Vietham |

Straw Bales as Building Material (Virko Kade, one straw revolution)

Eco-friendly house with compressed stabilized earth blocks using local materials in Vietnam

(Prof Tuan Nguyen, Hanoi University of Civil Engineering)

Bio-based materials tested in climatic conditions of Ho Chi Minh City: preliminary results from REBUMAT project (Prof Quoc-Bao
Bui, Ton Duc Thang University)

Typha: An Innovative Building Material on the basis of Cattail (Dr Simon Schmidt, Fraunhofer IBP)

11.30 B|o based construction materials in Vietham: Panel Discussion
12:00 | Lunch
13:30 | Recycling Materials in Vietnam: Presentations

- Studies on "green" concrete using cementless binders from a mixture of thermal power fly ash, blast furnace slag, and
ceramic waste in Vietnam (Dr Tdng Van L&m, Department of Construction, Hanoi University of Mining and Geology)

- Research on using steel slag as building material in Vietnam
(Mr. Ta Van Luén, Vietnam Institute for Building Materials)

- Green construction material production model towards circular economy (Mr. Kiéu Vén Méat, Séng Ba Cao Cuéng)

- Transitioning towards circular construction to advance sustainable development
(Prof Dirk Schwede, Technical University Liibeck)

15:00 | Recycling Materials in Vietham: Panel Discussion

15:30 [ Co-creating future solutions: Towards a research and collaboration agenda

Workshop: How to build trust, convince clients, change minds, collaborate, innovate and t
ransform the building sector? (Dr Ravi Jayaweera & Bao Tran Ho, TU Liibeck)

16:30 | Conclusions and way forward

N
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LCA FOR BUILDING MATERIALS IN VIETNAM
- OPPORTUNITY AND CHALLENGE

Cao Thi Tu Mai — Researcher
CEELS, Vietnam Institute for Building Materials

5. ) ReBuMat e
.......... VIBM

1. Overview of LCA for building materials

TABLE OF 2. LCA study for building materials in Vietnam

CONTENTS 3. Opportunity and Challenge for LCA of
building materials in Vietnam
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1.1. Introduction of LCA
Definition: ISO 14040:2006:
+ Life cycle

Consecutive and interlinked stages of a product
system, from raw material acquisition or generation
from natural resources to final disposal

+ Life cycle assessment -LCA

Compilation and evaluation of the inputs, outputs
and the potential environmental impacts of a product
system throughout its life cycle

1. OVERVIEW OF LCA FOR BUILDING MATERIALS
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1. OVERVIEW OF LCA FOR BUILDING MATERIALS
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1.1. Introduction of LCA
Purpose:
* Identify burdens on the environment

* Identify opportunities to reduce environmental pollution and
save resources

* Choose appropriate methods to prevent environmental pollution
* Develop and use clean technology
* Maximize recycling of materials and waste

* Marketing, enhancing brands, creating opportunities and profits
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1. OVERVIEW OF LCA FOR BUILDING MATERIALS

1.1. Introduction of LCA

According to standards in the ISO 14040 and
14044, an LCA is carried out in four distinct
phases. These phases are:

1. Goal and Scope

2. Life Cycle Inventory (LCI)

3. Life Cycle Impact Assessment (LCIA)
4. Interpretation

VIBM
Stage 1 Stage 2 Stage 3 Stage 4
Defining the goal Life cycle Impact Interpretation
and scope of LCA inventory analysis Analysis (ISO 14044)
(ISO 14041) (ISO 14042) (ISO 14043)
Identification of Uses quantitative data to Relating outputs of Uses findings from
materials, processes establish levels and types the system to the previous stages to draw
and products to be of impacts on the conclusions and make
considered energy and materials used external world into recommendations for
how broadly they releases from the which the outputs reducing environmental
will be defined processes flow impact

" ReBUMo’r >

1. OVERVIEW OF LCA FOR BUILDING MATERIALS

A1, raw material extraction and A2 - transportte the
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A3 - manufacturing

1.2. LCA for building materials o
B1-B7- Use stage ::-’;o:::‘;‘.m ‘A:e. bm;is:uo;::
EN 15804:2012 + A1:2013: Sustainability of 1 al, ...
construction works - Environmental product k] | a—
declarations - Core rules for the product
category of construction products o
D-reuse, recovery
l C1-de- C2-transpertte  C3-waste processing and/or recycling
construction, waste forreuse, C4-disp P fials and
demolmon processing andlorrecydng benefits
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1. OVERVIEW OF LCA FOR BUILDING MATERIALS

1.3. Regulations and policies related to LCA of the Government of Vietnam
+ There is no regulations and policies related to LCA yet

+ Following policies and regulations on minimizing impacts on the environment, saving natural resources, and
environmentally friendly development:

* Law on Environmental Protection No. 72/2020/QH14

*  Decree 08/2022/ND-CP detailing several articles of the law on environmental protection

*  Decision 450/QD-TTg/2022 approving the national environmental protection strategy to 2030, vision to 2050
*  Decree No. 09/2021/ND-CP On the management of construction materials issued

* Decision No. 1658/QD-TTg 2021 approving the national strategy on green growth for the period 2021-2030,
Vision 2050

*  Decision No. 1266/QD-TTg, 2020 Vietnam construction materials development strategy for the period 2021 -
2030, orientation to 2050

*  Decision 687/QD-TTg 2022 approving the Circular Economy Development Project in Vietnam

1.3. Regulations and policies related to LCA of the Government of Vietnam
National standards
National standards (TCVN) for LCA have been developed based on ISO standards:
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1. OVERVIEW OF LCA FOR BUILDING MATERIALS

”fFrCVN ISI? 14040:2009 (ISO 14040: 2006): Environmental management — Life cycle assessment (LCA) — Principles and
amewor,

TCVN ISO 14041:2000 (ISO 14041:1998) on environmental management - Assessing the life cycle of products - Determining
goals, scope, and inventory analysis

TCVN ISO 14044:2011: Environmental management — Product life cycle assessment — Requirements and instructions

TCVN ISO/TR 14047:2018 éISO/TR 14047-2012) on Environmental management - Product life cycle assessment - Illustrative
guidance on how to apply TCVN ISO 14044 to impact assessment situations

TCVN ISO/TS 14048:2015 (ISO/TS 14048:2002) on Environmental management - Product life cycle assessment - Data
document format

TCVN ISO/TR 14049:2015: Environmental management - Product life cycle assessment - Examples illustrating how to apply
TCVN ISO 14044 to determine scope, and objectives and analyze product life cycle inventory

TCVN ISO/TS 14072:2016: Environmental management — Life cycle assessment — Requirements and guidelines for life cycle
assessment of organizations

TCVN ISO/TS 14071:2015 (ISO/TS 14071:2014) on Environmental management - Product life cycle assessment - Critical TCVN & QCVN
review process and reviewer capabilities: Additional requirements and directions Guide to TCVN'ISO 14044:2011
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1. OVERVIEW OF LCA FOR BUILDING MATERIALS

1.4. Current study on LCA for building materials in Vietnam

+ There has been no LCA research for
construction materials products

+ Some companies
announced LCA results
such as Insee Cement,
Saint Gobain, Posco
Yamato Vina

+ Several LCA studies for other products have
been published: cargo ships, rice, chair
cushions,...
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German-Vietnamese Collaborative
Project on Resource-efficient
Conshruction using Sustainable
Building Materials

2.1. Project information

General information:

Project type: a research project
of the Ministry of
Construction, code MT 11-22

Implementing unit: Institute of
Construction Materials

Implementation time: 02 years
(2022-2023)

Research subjects:

15 types of building materials
products were researched: Cement,
paving materials (ceramic, granite,
Cotto, artificial paving stones,
natural paving stones), sanitary
ceramics, construction glass, lime,
refractory materials, construction
materials (fired bricks, AAC bricks,
aggregate concrete bricks),
construction paint, gypsum board.

Implementation content::

® Establish LCA database for 15
types of construction materials
products in Vietnam

® PracticeLCA for 4 types of
construction materials products

Develop documents and software
tools to support the
implementation of LCA  of
construction materials products in
Vietnam
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Life cycle inventory
(LCI)

Life cycle impact
assessment (LCIA)
v

Interpret and report
results

Develop guidance
documents and
databases
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2. LCA STUDY FOR BUILDING MATERIALS IN VIET NAM

2.2. Study process and methodology

+ LCA method is used: CML 1992, Institute of Environmental Sciences of the University of Leiden in the Netherlands; ISO
14040-14044

| ___Impact __|Impactindicator | | Unit__| __Characteristic model |
G EIERGEN[  Infrared radiative  GWP  Kg CO2-eq  IPCC characterization model.
forcing for 100- The IPCC provides
year time horizon characterization factors, Global
Warming Potentials (GWPs), for
a 100-year time horizon
Photochemical Photochemical POCP  Kg ethene UNECE Orbital Model
YL ENAEEN B oxidant formation eq

potential

Acidification Critical AP Kg SO2-eq IIASA RAINS model
acidification effect

(=01 31Vl T M Critical Eutrophic EP Kg (PO4)3- Stoichiometric method,
Load eq establishing the equivalence of
nutrients on the basis of their
occurrence in biomass

: A (A

QO Ecochain
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2.2. Study process and methodology

Survey and collect data

through information surveys and
actual surveys.

* Analyze, evaluate, and eliminate
inappropriate data

¢ Data is collected in two main forms:

2. LCA STUDY FOR BUILDING MATERIALS IN VIET NAM

Collect data using | Survey and collect
surveys data directly at site
4

Cement
Ceramic
Brick, Adobe
bricks
Refractory
materials

Construction
paint
Plasterboard
Lime
Glass
Total

13

Sanitary ware
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2.2. Study process and methodology
Survey and collect data




2.2. Study process and methodology

Sampling and measuring the output waste
(exhaust gas, wastewater)

2.3. Project results
The project has achieved the following results:
products
materials products suitable to Vietnamese conditions

materials products suitable to Vietnamese conditions

(1) Established a database to serve LCA implementation and LCA results of
95 manufacturing units with 15 types of Vietnamese building material

(2) Develop a guideline document for the life cycle assessment of building

(3) Establish software tools to support the life cycle assessment of building
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3. OPPORTUNITIES AND CHALLENGES FOR LCA OF

BUILDING MATERIALS PRODUCTS IN VIETNAM

3.1. Opportunities

OPPOR TUNIFY

*  Evaluate production efficiency, save energy and resources, reduce
production costs and increase profits, protect the environment

* Basis for achieving certifications and participating in the international
market: EPD, LEED, BREEAM, Ecodesign Directive, SGBC Green
Label,...

*  Opportunity to participate in domestic and international carbon
markets

SINGAPORE

BUILDING

* Increase competitiveness when participating in international markets BULDING

with strict environmental requirements such as Europe

» Basis for implementing circular economy

* Enhance image, and receive support from partners in protecting the
environment and resources, thereby creating cooperation and
investment opportunities.
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3. OPPORTUNITIES AND CHALLENGES FOR LCA OF
BUILDING MATERIALS PRODUCTS IN VIETNAM

7y
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3.2. Challenges

* Policy: There is no mandatory legal framework for LCA and no attractive
incentive mechanism for implementation

*  Human resources: requires high expertise
*  Cost: expensive for the implementation process
* Certification of results: Must be performed by an international organization

» Instructions: No specific instructions have been issued for construction material
manufacturing companies to implement

» Data: lack of data to ensure full life cycle of building material product

! y— 2

3

VIBM

N




ReBuMat e

n Resource-efficient

Y nstructi
Building Materials V I B M

THANKS FOR LISTENING!

0>

g3
[}

=“

Sz

c

g

5

Q

e

c

@

Q

Q

=2

o

k\

Vietnam Institute For Building Materials - Ministry of Construction

Add: No 235 Nguyen Trai Street, Thanh Xuan District, Ha Noi
Tel: 024.38581111 Fax: 024.38581112

Email: thietbimoitruong@yvibm.vn Website: www.vibm.vn
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Green Building Design Strategy for a Townhouse
in Phnom Penh from Life Cycle Assessment

Makara Long, Virak Han, Pierre Leclercq, Sigrid Reiter

Research and Innovation Center (RIC), Institute of Technology of Cambodia
LEMA, University of Liege

Phnom Penh, 24t April 2024

I. Research Context

ll.  Aim of Study
Table of lll. Methodolo
Contents ' &
IV. Results

V. Conclusion
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l. Research Context

Context Aim Methodology Results Conclusion

Environmentally, buildings account for 40% of global energy consumption
and one-third of greenhouse gas emissions (World Economic Forum,
2021) and are also considered a major player in environmental
degradation (Fujita et al., 2008).

The relationship between the building industry and environmental
pollution is commonly associated, although the building industry is
important for social and economic development.

@ W B, L. , N

CLIMATE CHANGE ~ EUTROPHICATION LAND USE RESOURCE
DEPLETION

Y @ END-OF-LIFE CONSTRUCTION
&, =B i g w2 R
! s ~ H _J

ACIDIFICATION ~ OZONE DEPLETION ECOTOXICITY IONISING
RADIATION

Fo "o mem \mmw

PHOTOCHEMICAL WATER

OZONE FORMATION DEPLETION HUMAN TOXICITY

Environmental impact category (Sala et al. 2016) Life cycle of building (Allacker 2021)
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Aim Methodology Results Conclusion

Study the application of life cycle assessment (LCA) to the building
case study in Phnom Penh, Cambodia, a hot and humid tropical climate

Minimize the carbon footprint and local environmental impact of the

Il. Aim of Study

residential building sector

Use LCA to define new strategies for green building design in

Cambodia, especially affordable housing in Phnom Penh

Context

Aim Methodology Results Conclusion

lll. Methodology

+ Analysis of LCA framework and state of
1 art

* Modeling building components and
energy use in LCA tools

+ Carbon footprint and environmental
impact assessment
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Case Study é 1 o r—n 1
o Type: townhouse 111 BN
o Construction year: 2005 / a :
o Number of inhabitants: 10 o /' o =
o Electricity consumption: 6480 kWh/year ~ | " | //// B
o Total floor area: 157 m? ) 7 7 |
7k Al 7 71
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Context Aim Methodology Results Conclusion

IV. Results

Baseline Scenario
1. Carbon footprint

2 Total carbon footprint:
. 809 kg CO2 eq/m2
1: ‘ Elzgﬁi;mw
GWP100 for | ff, U
B Makore_baselne scen ine.A_production f] Makara_baseline.B_constnuction [I] Matora_baseline.C.use phase energy [l Maka
et iarbon footprint share of life cycle stage, Significant influences on carbon footprint,
IPCC 2021 GWP100 method IPCC 2021 GWP100 method

Significant influences on carbon footprint:

« Use phase energy: electricity consumption
o Production: slab of mezzanine and first floor, exterior windows, external
wall type 3, and roof shelter
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2. Environmental footprint

71.37 mPt
w
«
@
=
“
s
w
g 34.01 mPt
= Total score: 106.74 mPt
»
»
s
o
; 1.36 mPt
ey Moo e e T sy
. Kirstcin 7o ;
e ] o]
B Human toxic iy, non-cancer ]
o H , :
O Wateruse ] s
ebou ——

Level of single score in impact categories, EN 15804 + A2 method

Significant impact categories:

« Use phase energy: resource use and climate change
o Production: particulate matter, resource use, minerals and metals and
climate change

Context Aim Methodology Results Conclusion

Proposal Strategies

1st Strategy: remove unnecessary material

Ceramic tiles on the wall and terrace roof, steel bars of the exterior doors and
windows, and roof shelter
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tech ede ngra oche| ulatef anto anto ficati phica phica phica xicity use ruse wurce | urce | tech tech tech anto anto anto anto anto anto Xxicity xicity xicity

[ Makara_baseline scenario [ Makara_strategy 1 scenario

Method: EN 15804 + A2 Method V1.02 / EF 3.0 normalization and weighting set / Characterization / Excluding long-term emissions
Comparing 1 m2 Makara_baseline scenario’ with 1 m2 "Makara_strategy 1 scenario’;
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Conclusion

2nd Strategy: replace existing materials with low-carbon ones

Wooden frame for exterior windows and doors, lean or prefabricated concrete

Clima Ozon lonisi Phot
tech ede ngra oche

Partic | Hum Hum Acidi Eutro Eutro Eutro Ecoto Lland Wate
ulate f anto anto ficati phica phica phica xicity

use

ruse

Reso
urce

tech

Cllma Clima Hum Hum Hum Hum Hum Hum Ecoto Ecoto Ecoto
tech

tech anto anto anto anto anto anto xicity xicity Xxicity

B Makara_baseline scenario [l Makara_strategy 1 scenario [} Makara_strategy 2 scenario

Method: EN 15804 + A2 Method V1.02 / EF 3.0 normalization and weighting set/ Characterization / Excluding long-term emissions
Comparing 1 m2 "Makara_baseline scenario’, 1 m2 "Makara_strategy 1 scenario’ and 1 m2 ‘Makara_strategy 2 scenario’;

Context

Aim Methodology

Results

3rd Strategy: lightweight timber structure

Conclusion

Lightweight timber frame for the external walls
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. Makara_baseline scenario [ll] Makara_strategy 1 scenario [l] Makara_strategy 2 scenario [[] Makara_strategy 3 scenario

Method: EN 15804 + A2 Method V1.02 / EF 3.0 normalization and weighting set/ Characterization / Excluding long-term emissions
Comparing 1 m2 'Makara_baseline scenario’, 1 m2 ‘Makara_strategy 1 scenario’, 1 m2 '‘Makara_strategy 2 scenario’ and 1 m2 ‘Makara_strategy 3 scenario’;
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4% Strategy: applied renewable energy
Installation of solar panels on the terrace roof
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Il Makara_baseline scenario [l Makara_strategy 1 scenario [l] Makara_strategy 2 scenario [[] Makara_strategy 3 scenario [l] Makara_strategy 4 scenario

Method: EN 15804 + A2 Method V1.02 / EF 3.0 normalization and weighting set / Characterization / Excluding long-term emissions
Comparing processes;
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5t Strategy 5
Implementation of all proposed strategies
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Comparison baseline and proposed strategy

808.93 kg CO2 eq/m2

e e uy 8

.26 kg CO2 eq/m2

wwww IPCC 2021 GWP100 V1,00 / Damage assessment
Compar ine scenario with 1 m2 Makara_sirategy 5 scenaro’

106.74 mPt

103-82-mPt
Ho3- 82 Mt

T0T.04 mPt
1 93.28 mPt

70.66 mPt
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Method: EN 15804 + A2 Method V1.02 / EF 3.0 nommalization and weighting set / Single score / Excluding long-term emissions
Comparing processes;

_E Context Aim Methodology Results Conclusion

V. Conclusion

The energy consumptions during the use phase generate the highest
influence on the carbon footprint and environmental impacts.

« All the proposed solutions contribute to reducing the global environmental
footprint but generate in some cases an increase of a specific
environmental impact category.

o The strategy defined by combining the four studied scenarios led to about
a 40% reduction in carbon footprint and a 34% decrease in overall
environmental footprint compared to the existing house.

e The defined solutions can be used for future renovation, refurbishment,
and design of new houses in Cambodia.

o The used methodology and types of green design solutions should be
useful in all countries of South-East Asia.
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Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanol

Hotline. 097 450 83 50

Vietnam Green
Building Council

VGBC

Hai déng Cong trinh xanh Viét Nam

Tim hi€u vé Nhan San Ph&m Xanh LOTUS mdi, cac tiéu
chi cling nhu quy trinh danh gid danh cho céc san
pham xay dung.

Arden Linh Nguyen, Research Manager, VGBC
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Hoi déng Cong trin
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GREEN PRODUCT
CERTIFICATE
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Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

Ching chi LOTUS
cho San pham xanh

e Ra doi 1/5/2023 do nhan thay nhu
cau bure thiét cla thj trwdng

e La thanh vién cia WGBC nén co
loi thé nh4t dinh vé viéc trao dbi
thong tin va hoc héi tir cac GBC
khac

www.vgbc.vn 2
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Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanol

Hotline. 097 450 83 50

Excellence In Design
For Greater Efficiencies
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Hgi ddng Cong tinh sanh Vigt Nam
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Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

M&bi Quan Tam Chinh Cta Cac Tiéu Chuan

Tap trung vao cac méi nguy héa hoc ngoai cac chat gay & nhiém khoéng khi

trong nha

Dé cap céac chét déc hai nhw thiy ngan, di chuyén I&n chubi thirc &n va thwong

lay lan tr diém xuét phat ctia ching sang cac khu vue khéng cé rdi ro

Xem xét cac tac dong tiéu cuc xay ra & thwong ngudn ("tir khi dwoc cung
tngng") hodc ha ngudn ("khi pha bd") trong vong doi cta vat liéu

Chi ra cac chét da cho thay tac dong tiéu cuc & ndng dd rat thap (vi du:
cadmium va thiy ngan) trong co thé séng (ngwéng 100ppm - 1000ppm)

www.vgbc.vn 4




Vietnam Green Building Co uncil

No.587 Lac Long Quai eet,
Xuan La ward, Tay Hodst ct Ha noi

VGBC\ Hotline. 097 450 83 50
'ﬂgl mx

Hoi déng Cong trin

Céac Tré Ngai Cho Nha Cung Céap Bé Pat Bugc Chirng Chi

Thiéu sw dinh huwéng

Théng tin gi&i han

S6 lwong don vi thwe hién danh gia con it
Chi phi cao

Thiéu nhan sy chuyén mén

Yéu cu cua chirng chi thiéu thwce té so vai diéu kién thwe té cha Viét Nam

N o o s~ 0N~

Trd ngai vé ngdn ng

Email. info@vgbc.vn www.vgbc.vn 5

Vietnam Green Building Co uncil

No.587 Lac Long Quai eet,
Xuan La ward, Tay Hodst ct Ha noi

VGBC\ Hotline. 097 450 83 50
'ﬂgl am_

Hoi déng Cong trin

Céac Bwdc D& Lam Chirng Chi Vat Liéu

1. Chon chirng chi phu hop

2. Chuan bj thoi gian: D& lam dwoc chirng chi sé can nhiéu thdi gian dé
hoan thanh cac bai kiém tra thi nghiém va thu thap théng tin dé hoan
thanh ho so. Thai gian nay sé mat to 3 tuan cho tdi 12 thang

3. Lién hé cac don vi cung cap chirng nhan nhv VGBC, SGS, UL,...
theo hwéng dan cda ching chi

4. Lién hé cac don vi phong lab c6 kha nang thuwc hién thi nghiém theo

tiéu chudn yéu cau tai Viét Nam nhw UL, SGS, TUV, Eurofins

Email. info@vgbc.vn www.vgbc.vn 6




Cac bén tham gia vao qua trinh danh gia

1 Nha cung cép/

Nha san xuét Bén thi nghiém

Email. info@vgbc.vn

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

Bén kiém dinh

danh gia

www.vgbc.vn 7

VGBC(:

Pinh nghia vé san pham xanh theo VGBC

Vat liéu xanh: san phdm xay dung
hodc thiét bi co it tac déng hon mét
san phdm xay dwng théng thuwong
trong sudt vong doi cta nd. Cac Iinh
vuc tac dong dién hinh bao gdm sirc
khée con nguwoi, déc tinh, lwong khi
thai carbon, mat da dang sinh hoc,
v.v. Sa&n pham ciing c6 thé co tac
dong tich cwe, phuc hdi hodc tai tao.

Email. info@vgbc.vn

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50
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Vietnam Green Building Council

No.587 Lac Long Quan street,

Xuan La ward, Tay Ho district, Hanol

VGBC‘ nGreen Hotline. 097 450 83 50
Hoi dong Cong trin e

Laskelmat: Ruuska & Hakkinen: “The significance of various factors for GHG emissions of buildings.”
o o
International Journal of Sustainable Engineering, 2014

Construction material manufacturing
Construction
Repairs

Energy consumption [
I
i
=
1

Demolition

0 20 40 60 80

m % of life time carbon (GWP)
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Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

VGB(|

Hoi déng Cong trin

Vat Liéu Anh Hwéng Trwce Tiép Téi Stee Khde

e Chat lwgng khong khi: Vat liéu co thé hap thu hodc khuéch tan VOC
va anh hwdng t¢i chat lwvgng khéng khi.

e Anh sang: Vat liéu c6 thé 1am khong gian t6i hoac sang hon, phan tan
anh sang hoac tao choi.

e Quan ly d6 am: Vat liéu c6 thé ngan chan hoac cho phép do am khuéch
tan trong hé thong HVAC chung.

e Chat lwong cach am: Vat liéu c6 thé hap thu hodc doi lai am thanh
trong cung khdng gian.

Email. info@vgbc.vn www.vgbc.vn 10




Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

LOTUS duwoc xay dwng cho Viét Nam

Khac voi cac chirng chi trén thé gidi, chirng chi
cia LOTUS dwoc diéu chinh theo mdi quan tam
thiét yéu cha dat nwéc Viet Nam (nhu viéc trdom
cat,...) va ghi nhan cac yéu tb tich cwc dé giai
quyét cac van dé nay

Ngoai cac tiéu chuadn test dwoc chap nhan,
VGBC cdn chap nhan cac tiéu chuadn nuwéc ban
twong dwong véi cac tiéu chuan hién hanh trong
diéu kién dam bado dwoc cac tiéu chuan cla
phong lab

Email. info@vgbc.vn www.vgbc.vn 11

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

VGBC‘ Vietmam Green Hotline. 097 450 83 50

Liding Council
Hai déng Cang trinh xanh Vigt Nam,

Céac mbi quan tdm hang dau ctia LOTUS

e Tbi wu héa viéc sl dung vat liéu

va tai nguyén uee.

1% R by ’ > palr.

e Tang tudi tho va (rng dung cua Use
san pham cycle.

e Quan ly chat thai doc hai & cudi
vong doi cua vat liéu

Email. info@vgbc.vn www.vgbc.vn 12




Vietnam Green Building Council
No.587 Lac Long Quan street,

Xuan La ward, Tay Ho district, Hanol
Hotline. 097 450 83 50

VGB(|

Hoi déng Cong trin

Panh gia san pham theo vong doi

Khai thac Van chuyén San xuét Pha d&

2NN

Email. info@vgbc.vn www.vgbc.vn 13

& Vietnam Green Building Council
No.587 Lac Long Quan street,

Xuan La ward, Tay Ho district, Hanoi

VGBC‘ n Hotline. 097 450 83 50
Hi dong Cong trinh xanh Vigt Nam_

Theo thdng ké clia Oneclick LCA vé phat thai trong san xuét

A1-A3 Materials [Jll A4 Transportation [l A5 Construction [Jl B4-85 Replacement [JJll B6 Energy 87 water [l C1-C4 End ofiife
B1 Use Phase
700000

600000

== The emission peak
coming from
— materials

500000

300000
200000

100000

‘ IIIIIIIIIIIIII|IIII|IIII|IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Vietnam Green Building Council

No.587 Lac Long Quan street,

Xuan La ward, Tay Ho district, Hanoi

VGBC‘ Vietn, Hotline. 097 450 83 50

Bl i
Hol déng Cong tinh xanh Vit Nam,_

N
Al- A3 Product stage A4 - A5 Construction stage B1-B5 Use stage C1- C4End of life stage
Al Raw material extraction A4 Transport to construction site Bl Use ClDeconstruction & demolition
A2 Transport to manufacturing site A5 Installation / Assembly B2 Maintenance C2 Transport
A3 Manufacturing gi gep:‘nr C3 Waste processing
ep oc‘ement C4 Disposal
B5 Refurbishment
Email. info@vgbc.vn www.vgbc.vn 15
Vietnam Green Building Council
No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi
VGBC|:: Hotline. 097 450 83 50

Hgi déng Cong tinh xan

LI 4

Cac n6i dung danh gia

N6i dung danh gia khoéng chi
san pham ma con bao bi,

chu trinh san xuét
(dac biét tiéu thu dién va
nwdc), va hiéu qua trong hé
théng quan ly

Email. info@vgbc.vn www.vgbc.vn 16




Vietnam Green Building Council
No.587 Lac Long Quan street,

Xuan La ward, Tay Ho district, Hanol
Hotline. 097 450 83 50

VGBC

Hoi déng Cong trin

VGBC luén tim kiém vat lieu méi va tinh chat méi

Puwa dinh nghia m&i cho tinh nang san
pham trong mo t& san pham - vi du
khai niém xay dwng rao can blrc xa
trong danh gia san phdm cach nhiét
Win Foill

Panh gia cac san phdm mai trén thi
trwdng nhw aerogel can thwc hién
nhiéu nghién ctru va tim hiéu

Email. info@vgbc.vn www.vgbc.vn 17

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi
Hotline. 097 450 83 50

VGBC

Hoi déng Cong trin

Van dé hoa chat trong LOTUS

Chu y trong qua trinh danh gia sé xem xét vé
cac hoa chéat duwoc st dung (dac biét dbi voi
cac san pham cé thanh phan khang khuan va
kiém soat sinh vat gay hai)

VGBC sé thu thap théng tin trén cac thi
trwdng thé gidi ddc biét 1a Chau Au va My dé
xem xét cach xt ly clia ho v&i cac héa chat
trong nhém dang ngai dé& dam bao strc khée
cho nguwdi str dung

Email. info@vgbc.vn www.vgbc.vn 18




VGBC

Liding Council
Hai déng Cang trinh xanh Vigt Nam,

Yéu cau cho LOTUS tuy thudc vao loai vat liéu

va tuy thudéc khdng gian

Cac hang muc duwoc chia

nhw sau:

aObkwbd=

Email. info@vgbc.vn

Két cau va vé bao che
Noi that va hoan thién
Thiét bj dién va co khi
Thiét bi nwéc
Ngoai that va

Canh quan

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50
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Hai déng Cang trinh xanh Vigt Nam,

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

1. Két cdu va Yéu cau bét budc Céac yéu tb xanh khac
vé bao che
100% SHGC Téithiéu | SRItdi EPD Chirng chi | Céac bién Cac tiéu Giam Tich hop Doéng gop
vat liéu t0i da 25% thiéu =78 dwoc bén moi phap chi bén thiéu khai tuan hoan cho cac
khoéng =0.46 thanh va Phan ther 3 trwdng gidam thiéu | virng theo | thac cat tai giai tiéu chi
nung phan tai Xxa mat chirng duoc bé téng LOTUS séng doan pha LOTUS
ché troi =0.75 nhan cong (xem NC v3: M- do khac
nhan LOTUS 1
(xem NC v3: M-
LOTUS 1)
NC v3: M-
1
Bétong X X X X X X X X
thwong pham
Hé théng
tong ndi X X X X X X X
ngoai that
Kinh va twong
tw kinh X X X X X X

Email. info@vgbc.vn
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Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanol

VGBC‘ ; Hotline. 097 450 83 50
Hgi d6ng Cang trinh xanh Vigt Nam
1. Két cau Yéu cau bat budc Cac yéu t6 xanh khac
va vo bao
che
100% vat SHGC téi Téi thidu SRI t6i EPD Ching chi | Céac bién Cac tiéu Giadm Tich hop bong gop
lieu khéng | da=0.46 25% thiéu =78 duwoc bén moi phap chi bén thiéu khai tuan hoan cho cac
nung thanh va Phan ther 3 trwong gidm thiéu | virng theo | thac cat tai giai tiéu chi
phan tai xa mat chirng duoc bé téng LOTUS sOng doan pha LOTUS
ché troi =0.75 nhan cong (xem NC v3: M- d& khac
nhan LOTUS 1
(xem NC v3: M-
LOTUS 1)
NC v3: M-
1
Vatlieu X X X X X X X
mai
Lat twong
va trang Tuy vat liéu
tri
Email. info@vgbc.vn www.vgbc.vn 21
Vietnam Green Building Council
No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi
VGBC‘ ; Hotline. 097 450 83 50
Hgi d6ng Cang trinh xan m
2. Noi that va Yéu cau bat budc Cac yéu tb xanh khac
hoan thién
Gé co Khong sg’r VOC th‘ép Khong kim EPD duwoc Churng chi Cac tiéu chi Cac tiéu chi bong gop
nguon goc dung chat hoac bang loai nang, bén thir 3 moéi trvong bén virng bén virng cho céc tiéu
bén virng khang sinh | khoéng phthalate, chirng nhan dwoc cong theo LOTUS theo LOTUS chi LOTUS
(FSC, vat, hop chat tao mui nhan NC v3: M-1 NC v3: M-1 khac
PEFC, chét chira (xem LOTUS
VFCS, cac Fluorine- NC v3: M-1
vat liéu tai Carbon,
tao) hoa chét
ngan chay
Do‘nol that (ban, X X X X X X X
ghé, vv)
Son va l&p pha
n6i thét X X X X X X
Keo dinh va chat X X X X X X X

cha ron

Email. info@vgbc.vn
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Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanol

VGBC‘ ; Hotline. 097 450 83 50
Hgi d6ng Cang trinh xanh Vigt Nam
2. Noi that va Yéu cau bat budc Cac yéu tb xanh khac
hoan thién
Gb co Khong sg’r VOC th‘ép Khong kim EPD duwoc Churng chi Cac tiéu chi Cac tiéu chi Dong gop
nguon goc dung chat hoac bang loai nang, bén thir 3 moi trvong bén virng bén virng cho céc tiéu
bén virng khang sinh | khéng phthalate, chirng nhan dwoc cong theo LOTUS theo LOTUS chi LOTUS
(FSC, vat, hop chat tao mui nhan NC v3: M-1 NC v3: M-1 khac
PEFC, chét chira (xem LOTUS
VFCS, cac Fluorine- NC v3: M-1
vat liéu tai Carbon,
tao) hoa chét
ngan chay
Pt\u tung clra sO X X X X X
(rém che, wv)
G6 va gb tong X X X X X X X X
hop
Man chan X X X X X X
Email. info@vgbc.vn www.vgbc.vn 23
Vietnam Green Building Council
No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi
VGBC‘ ; Hotline. 097 450 83 50
Hai dang Cong trinh xan m
2. Noi that va Yéu cau bat budc Cac yéu tb xanh khac
hoan thién
Gé co Khong sg’r VOC th‘ép Khong kim EPD duwoc Churng chi Cac tiéu chi Cac tiéu chi bong gop
nguon goc dung chat hoac bang loai nang, bén thir 3 moéi trvong bén virng bén virng cho céc tiéu
bén virng khang sinh | khoéng phthalate, chirng nhan dwoc cong theo LOTUS theo LOTUS chi LOTUS
(FSC, vat, hop chat tao mui nhan NC v3: M-1 NC v3: M-1 khac
PEFC, chét chira (xem LOTUS
VFCS, cac Fluorine- NC v3: M-1
vat liéu tai Carbon,
tao) hoa chét
ngan chay
Vat liéu san X X X X X X
vai X X X X X
Hé théng tran X X X X X X
Email. info@vgbc.vn www.vgbc.vn 24




Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

VGBC‘ VetmamGreen Hotline. 097 450 83 50
Hai ddng Cang trinh xanhVigt Na;nk
2. Noi that va Yéu cau bét budc Céc yéu td xanh khac
hoan thién
Gb co Khong st VOC th‘ép Khong kim EPD duwoc Churng chi Cac tiéu chi Cac tiéu chi Ddng gop
nguodn goc dung chat hoac bang loai nang, bén thir 3 moi trvong bén virng bén virng cho céc tiéu
bén virng khang sinh | khéng phthalate, chirng nhan dwoc cong theo LOTUS theo LOTUS chi LOTUS
(FSC, vat, hop chét tao mui nhan NC v3: M-1 NC v3: M-1 khac
PEFC, chét chira (xem LOTUS
VFCS, cac Fluorine- NC v3: M-1
vat liéu tai Carbon',
tao) héa chat
ngan chay
MDF X X X X X X
Thach cao va tam
thach cao (twong) X X X X X
Da va mat phang X X X X X X X

lién

Email. info@vgbc.vn
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Hai déng Cang trinh xanh Vigt Nam,

Yéu cau cho san pham diéu hoa

1. Téng lwong dién tiéu thu cho 1 san pham

2. Céac bién phap ctia nha may dé tiét kiem dién néng

3. Téng lwong nwéc tiéu thu cho 1 san phdm

4. Cac bién phap ctia nha may dé tiét kiém tiéu thu nudc

5. M6 ta quan ly rac thai ctia nha may.

6. M6 ta céc bién phap quan ly nham tiét kiém tai nguyén, nguyén

nhién vat liéu

7. Mb ta san phdm va dinh kém file r&i anh cGa san phdm

8. M6 ta cong ty va dinh kém file roi clia cong ty

9. Nguén gbc dau vao cla vat liéu tho (khai thac hodc nhap & dia
phan nao, khodng céach tlr dé t¢i nha may, cé st dung vat liéu tai
ché hay khéng va chiém bao nhiéu phan tram néu co)

Email. info@vgbc.vn

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

10. Cong ty tw minh lap dét thiét bi hay 1a nha thau cdia cht dau tw

I&p st

11. Liét ké cac nguyén vat liéu. Danh sach céac hoéa chéat dung trong

giai doan gia cong va kim loai ndng néu cé

12. M ta bao bi clia san phadm, cé dinh kém file r&i anh cdia bao bi

va &nh cla san pham chét [én phwong tién chuyén ché

13. Céng ty/Tap doan cé cac chinh sach hodc chwong trinh nao dé
xt ly s&n phdm sau pha d& cang trinh hay khéng

14. Béo céo thi nghiém san phdm theo tiéu chudn ARI/AHRI, EE,
ISO 15042 hoac twong dwong

www.vgbc.vn
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Hai déng Cang trinh xanh Vigt Nam,

Thanh phan chng chi

1 chirng chi hoan chinh bao gém:

e Mat trwdc cé chir ky dong dau

e Ban md ta tiéng anh

e Ban mo ta tiéng viét

e Dang ky théng tin trén céng vat liéu
cua VGBC
*cac tai liéu déu cé ban cing va
ban mém

Email. info@vgbc.vn

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

LOTUS GREEN PRODUCT
CERTIFICATE

Product Name: Acotec Wall Certification number: 00010 03 003
Product Brand: Xuan Ma
Product Category: 03 Concrete

Certificate holder: Xuan Mai Investment and Cc
Xuan Trung Village, Thuy Xuan
Chuong My District, Hanos, Vietnam

Date of Issuance:  September 20, 2023
EndofValidity:  Septerber 20 2075
Product Reviewer:

Arden Linh Nguyen

Vietnam Green Bui

£ AND

Exscutiv Diector CERTIFICATE
Vitnam G Buiki Counc
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Hai déng Cang trinh xanh Vigt Nam,

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

LOTUS CHO SAN PHAM XANH $6 chimg nhan: 00010 03 003
ACOTEC WALL Ngay phat hanh: 13/10/2023

1. MOTASAN PHAM

TAm tuong Acotec 1a tAm tudng panel bé tong dic sin sir dung cho xay dung, lap
ghép nha &, nha may, vén phong. T4m tung panel Acotec b cAu triic bé tong I8 rdng

Tém tudng Acotec thudc hang muc vat liéu khong nung. B& mat ciia tm bang phing
dat a6 tham my cao. Sau khi I4p dat, khong cin thuc hién cong tac trét dé lam phang
ma c6 thé tién hanh ba truc tiép.

Kich thuéc tAm tuémng:

Chidu dai: tir 2.500mm dén 3.400mm
Chidu rong: 600mm
Chidu day: 75mm, 100mm va 140mm

{ (000000}

ave
{O00000)

t Yatarall
", (00000,

LOTUS CHO SAN PHAM XANH $6 chimg nhan: 00010 03 003
ACOTEC WALL Ngdy phét hanh: 13/10/2023

2. BAO Bi SAN PHAM

San phdm t&m tudng Acotec dong thanh tirng kién, cu thé: tdm tuong day 100mm
6ng 6 tAm/kién va tAm tuong day 140mm dong 4 tAmkién.

Email. info@vgbc.vn
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Hgi ddng Cong tinh sanh Vigt Nam_

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

LOTUS CHO SAN PHAM XANH $6 chimg nhan: 00010 03 003
ACOTEC WALL Ngdy phat hanh: 13/10/2023

3. THONG TIN VE CONG TY
Céng ty Cb phin Dau tu va Xay dung Xuan Mai la don vi san xuét bé tong tim

16n cuia Viét Nam, ddng thoi la cdng ty d4u nganh trong finh vurc Xay dung, B4t ddng
sdn va Néing luong.

XUAN MAI CORP

4. DANH GIA CAC TIEU CHi XANH

Chirmg nhan San pham xanh LOTUS cho san pham nay da duoc trao dua trén
céc tiéu chi sau:

44, Dign nang tiéu thy:

Téng Ivong dién nang tiéu thu theo khai bao cuia tAm tudng Acotec Ia 0,6482 kWhim?
san pham,

Toan b lugng dién tiéu thy IAy tir luoi dién qudc gia. S liéu nay lién quan toi phat thai
khi nha kinh lién quan dén Pham vi 2 (phat thai gian tiép lién quan dén hoat ddng san
xuét théng qua san xuét dién bén ngoai).

42, Nuwoc tidu thy

Téng luong nuéc tidu thy theo khai bao cda tm tuémg Acotec 14 0,11 m¥1m’ san
phém.

LOTUS CHO SAN PHAM XANH $6 chimg nhan: 00010 03 003
ACOTEC WALL Ngdy phat hanh: 13/10/2023

43. Thanh phén chinh

Tam turdng Acotec gdm cac thanh phdn chinh |4 xi méng, cat nghién, da mat, nuéce va
phu gia. Trong 66:

STT Thanh phn Dja diém khai thac | Khoang céch tir noi
khai thac t6i nha may
(km)

1 | Ximéng PCBA40 Trung Son 15

2 | Catnghién Cong ty CP dAu tu va 16
thiong mai Thién Nhat
(Luong Son, Hoa Binh)

3 |Pamat Cong ty TNHH xay dung 18
Diing Vinh (Luong Son,
Hoa Binh)

4 | Phu gia Pro-CA Cong ty cb phén IPRO 20

(Quéc Oai, Ha Noi)

Dura vao bang trén, chiing ta c6 thé thdy vét liéu nay duoc khai thac trong ciing 1 dia
phuong va do d6 c6 déu chan carbon nhé hon.

44. Ham lugng VOC
Do Ia san phdm duoc (g dung trong méi trudmg trong nha nén tdm tuéng Acotec bat
bubc tuan thii tiéu chudn VOC. Tuy nhién, do bé tong I vat ligu khong phat thai nén
khéng cin thuc hién kiém tra.

45, Vatligu khong nung

D6i véi cac san pham tudmg va hé théng tudng ndi ngoai that, san pham bét bude phai
14 100% V4t liu khong nung

Theo QCVN 09:2017/BXD vé xay dung cong trinh sir dung néing luong hiéu qua, vat
libu khong nung duroc chi trong 4p dung trong cong trinh xay dung nham sir dung higu
qua tai nguyén dAt, tiét kiém nang luong, giam thiéu 6 nhidm va bdo vé méi truong

Tém tudng Acotec la vét liu khéng nung va dat yéu cAu cia tiéu chi.
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LOTUS CHO SAN PHAM XANH $6 chimg nhan: 00010 03 003
ACOTEC WALL Ngdy phét hanh: 13/10/2023

46, Tiét kigm vat ligu

D& tiét kiem vat liéu va t8i uu trong qua trinh san xuat. TAm tuong Acotec Xuan Mai
duoc tao rdng cu thé nhu sau:

Tém tudng day 100mm, duoc tao 6 18 DES ( Khdi luong thé tich cua bé tong
gidm tir 33% - 35%)
Tém tudng day 140mm, duoc tao 5 18 DO ( Khdi luong thé tich cia bé tong
giam tir 36% - 40%)

Phuong phap thiét ké nay lam gidm dang ké luong bé tong va do dé giam tai nguyén
ciing nhur lugng phat thai khi nha kinh lién quan ma khong anh hudng dén hiu sudt

47. Higu qua céch am

Tuy hiéu qua cach &m khong phai 14 tiéu chi bat budc cua tiéu chudn LOTUS cho san
pham xanh, tinh chét nay déng gép cho viéc xay dung mdi trudng séng va lam viéc
khe manh cho ngudi sir dung.

Céc bai kiém tra hiéu qua cach am da duoc thuc hién va danh gia chi tiét tai phong thi
nghiém ciia Vién Chuyén Nganh Két Ciu Céng Trinh Xay Dung theo ASTM E90 va
ASTM C413 cho thAy hiéu qua cach am ca san phdm:

Tai 66 day 75mm, tm tuong Acotec sau khi son ba dat a6 cach am 42 dB
Tai 66 day 100mm, tAm tuong Acotec sau khi son ba dat 66 cach 4m 45 dB
Tai 66 day 140mm, tAm tudng Acotec sau khi son ba dat 66 cach 4m 47 dB
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Vietnam Green Building Council

No.587 Lac Long Quan street,
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Vietnam Green Hotline. 097 450 83 50
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TAM TUONG ACOTEC 00010 03 003_Acotec Wall

Tam tudng

CAC TIEU CHi LOTUS AP DUNG

NR/MFR  H-PR-2; H2

BIO SP-2
Homes H-3
SB H-4

THONG TIN LIEN HE
CONG TY CO PHAN DAU TU VA

T&m tuomng Acotec |a tdm tudng panel bé tong diic sén str dung cho xay dung, I&p ghép nha &, nha may, vin phong. Tdm tuong panel XAY DUNG XUAN MAI
Acotec c6 c4u tric bé tong 16 réng

Théng tin san phdm

Tang 4, Toa Thap Xuan Mai

Butng T6 Hiu, Phudng Ha
Cau, Quan Ha Bng, TP Ha

NG

Tém tuong AcoteG thudc hang myc vat liéu khong nung. B mat cua tdm bang phang dat do tham my cao. Sau khi ldp dat, khong can Bia chi

thyc hién cong tac trat dé lam phang ma cé thé tién hanh ba tryc tiép

Kich thuerc tam tremg: o
Chigu dai: tir 2.500mm dén 3.400mm

(+84-024) 7303 8866

Chidu rgng: 600mm o

Chiéu day: 75mm, 100mm va 140mm
The content of this Product Data Sheet has been compiled
from information supplied by the company and/or their agents
and is not necessarly endorsed by the Vietnam Green Building
Gounell.

Whilst every care has been taken in preparing this Product
Data Sheet, the Vietnam Green Building Council cannot accept
responsibility for any inaccuracies or for consequential loss
incurred as as result of such inaccuracies arising through the
use of the document.
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Ung dung cho céc chirng chi ngoai LOTUS

e LEED phu thudc vao tiéu chuan thi
nghiém dé Iwa chon vat liéu
Cho moét s6 san pham cé thé ap dung
cho LEED (khi tw van LOTUS sé
dwoc hoi)

e EDGE tin[] theo vat liéu ham chira
n{an co thé lwa chon loai vat liéu truc
tiép trén app

e GreenMark chdp nhan nhan chirng
chi cia VGBC
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Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

VGBC‘ Vietmam Green Hotline. 097 450 83 50

Liding Council
Hai déng Cang trinh xanh Vigt Nam,

Sap xép cac mdi quan tam dé tranh vwot du toan

e Khu vwc ¢6 nhiéu nguoi tiép xac/cé nhiéu ngudi tiép xac

e Vat liéu noi that (phia trong mang chng tham)

e Vatliéu chiém ty 1& cao

e Vatliéu cd sdn théng tin hda hoc (diém bat dau dé tiép can hon)

e Cac danh muc san pham hién c6 nhiéu lwa chon thay thé an toan hon

e Murc do lien quan dén “cau chuyén” vé sirc khde nham quéng ba dw an
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Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

VGBC‘ Vietmam Green Hotline. 097 450 83 50

Liding Council
Hai déng Cang trinh xanh Vigt Nam,

So sanh gia thanh caa LOTUS véi chirng chi twong tw

LOTUS Singapore Green Global GreenTag
cho San pham Label

DPanh gia ban dau:

Panh gia ban dau: Panh gia ban dau: 3000-5000 USD
1000 USD cé gia tri 2600 USD co gia tri co6 gia tri trong vong

trong vong 2 nam trong vong 2 nam 3 nam
Phi duy tri: Phi duy tri: Phi duy tri:

250 USD/nam 1700 USD can dong phi duy tri
cho 2 nam hang nam tw nam 4
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Qua trinh danh gié - tiéu chuan 3 tuan

Yéu ciu gui DPanh gia so bd
théng tin vat vat liéu va tw
lieu van

Nhan duoc yéu

cau

Tién hanh danh
Nhan thanh gia va viét mo ta
toan > san pham >
(3 tuan)

Email. info@vgbc.vn

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanol

Hotline. 097 450 83 50

Guri bg’o gia,
hop déng va

yéu cau chirng
chi

Hoan thanh

chirng chi
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Sources:

Vietnam Green Building Council

No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50

Yang, F., & Tepfer, S. (n.d.). Prescription for Healthier Building Materials: A Design and Implementation Protocol. American

Institute of Architects. https://content.aia.org/sites/default/files/2018-06/2018-06-07-
SAI18 Materials Protocol Handbook v04 FINAL.pdf

Common sources of pollutants that enter the indoor built environment. Source: Simon Turner (Healthy Buildings, Inc.,

2017).

Six Classes. Green Science Policy Institute. (2016).
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Vietnam Green Building Council
No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanol

VGBC| .o Hotline. 097 450 83 50

) Council
Hoi déng Cong trinh xanh Viét Nam
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Vietnam Green Building Council
No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanoi

VGBC| .o Hotline. 097 450 83 50

) Council
Hoi déng Cong trinh xanh Viét Nam

S4au nhém héda chat dang lo ngai cia GSPI

1. Héa chét cé néng dd Flo cao
e Duoc s dung trong cac san pham hoan thién dé chdng vét ban va nuéc.
e Gay ra ung thw than va tinh hoan, bénh tuyén giap, gidm kha nang sinh san, tdng cholesterol va thay déi chirc nang

hormone

1. Chéat khang vi sinh vat
e Duoc s dung trong mat ban, son va dé noi that dé ngan chan sw phat trién cla vi sinh vat
e Tham th4u qua da, chung c6 thé 1am gian doan hoat dong clia hormone, ddng thdi co thé gay ra cac tac dong bét loi

cho qua trinh sinh s&n va phat trién, ddng thdi lam tang tinh nhay cam véi di ng.
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Vietnam Green Building Council
No.587 Lac Long Quan street,
Xuan La ward, Tay Ho district, Hanol
il

VGBC(| Hotline. 097 450 83 50
Hé déng Cong trn

Sau nhém hda chat dang lo ngai ciia GSPI
3. Chét chéng chay

e Duoc tim thy trong dd ndi that, vat liéu cach nhiét va dd dién t
e  Mbilién hé véi chi sb IQ thap hon va hiéu dong thai qua & tré em, va rdi loan ndi tiét tb, gidm kha nang sinh san va

ung thw & nguwoi lon.
4. Bisphenol and phthalate

e Bisphenol va phthalate dwoc tim thay trong nhwa (hau hét 1a nhwa epoxy) va thuéc trir sau

e Tang nguy co ung thw, cac van dé vé kha nang sinh san va phat trién, va réi loan noi tiét té.
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Xuan La ward, Tay Ho district, Hanoi

Hotline. 097 450 83 50
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; Council
Hoi déng Cong trinh xanh Viét Nam

S4au nhém héda chat dang lo ngai cia GSPI
5. M6t s6 dung moi

e Duoc s dung trong son, chat két dinh, chét phu va trong qua trinh san xuét nhiéu san pham.
e R4t dé bay hoi va, mét khi da béc hoi, con ngwdi hit vao va hap thu.
e Lién quan dén doc tinh than kinh, ddc tinh sinh san va cac tac dong gay ung thw trong ca thdi gian phoi nhiém ngén

han, mic d cao va phoi nhiém lau dai, mirc dd thap.
6. Phu gia kim loai

e Mot sd kim loai (vi du cadmium, chi, thly ngan va asen) thuéng dwoc st dung trong bot mau, chat pha, linh kién
dién va trong mét sb trwérng hop, 1am chét phu gia khang sinh g da qua xi ly.

e (o6 thé gay ra nhiéu rdi loan hé than kinh va ung thw.
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Strawbales as
building material

An introduction by Virko Kade, Austria

B=48-50cm

(70-1 mcy

H=36cm
(70-80cm)

The Mt
strawbale ~—
i
® cuboid of compressed cereal stalks

® mainly consists of cellulose, lignin and silica

® |3% equilibrium moisture (same as wood)

® 2 Mio to/ year in Austria, | Mio tons free for use

® cereals approved: wheat, rye, spelt and rice




Properties of Strawbales

® organic building material
® renewable and compostable
® very good ecological balance

® high performance as insulation (U-value of whole structure with
small bales: 0,1-0,14W/m2K big bales: < 0,05 W/m2K)

® good for soundproofing and acoustics

® 90min fire restistance (plastered, 30min without)

® healthy indoor climate

® high ductility >> earthquake proof

® inexpensive (comparable to conventional buildings)

® absorbs eloctromagnetic radiation (mobile phone, e-smog)
® personal contribution very likely by builders

® supports creativity in building process




History of
Strawbale
Building

® first baling machines 1861-66
® first houses being built in1890 in the USA (Nebraska)

® due to defect of natural building materials in those areas

first thought as provisional, some of them last until today

Fawn-Lake-Ranch, Nebraska 1900-14




Martin-Monhart-House, Nebraska 1925

Pilgrim-Holiness-Church, Nebraska 1928




Country House, Holland 1944




The Rediscovery

in the USA in the beginning of 1980 by (among others)
the couple Steen and David Bainbridge

explored old house and improved techniques

in the beginning all of them were load bearing
(Nebraska style)

in Europe the ideas started spreading in the early 1990
(apart from short historical phase in France + Holland
(1944-60)

with adaption to local building codes >> predominantly
as wood frame construction, bales used as insulation

Possible Uses

lose straw being used as additive for clay and lime
plaster, as roofing (reed, rye and rice straw) and as
insulation

strawbales as insulation within roof structure
insulation in floor plate

insulation in exterior walls

as plaster base

as static element (load bearing)

for good acoustics and soundproofing




Examples of use
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Examples of
own projects








































International projects
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CAMARSEC

Climate-Adapfed Material Research for
the Socio-Economic Context of Vienam
Enabling Research and Development
for Sustainable Buildings in the socio-
economic context of Viefnam

ReBuMat g

‘German-Vienamese Collaborative
Project on Resource-efficient
Conshuction using Sustainable
Building Materials

O

Eco-friendly house

-~ with compressed stabilized earth blocks

Pham Thi Hai Ha, Nguyen Duy Thanh, Nguyen Tien Dung

ﬁ% Federal Ministry
k> | of Education

and Research

Research for sustainability

Hanoi University of Civil-Engineering, Vietnam

Inspiration

CAMaRSEC project (2019-2023)

ﬁ% Federal Ministry
k> | of Education
and Research

Research for sustainability

ReBuMat project (2020-2024)

FIimate-Adapted Material Research for the
Socio-Economic Context of Vietham (CAMaRSEC)
Nghién ctru vat liéu thich (ng bién déi khi hau
trong diéu kién kinh té - xa hoi Viét Nam

Enabling Research and Development for Sustainable

Buildings in the socio-economic context of Vietnam

Thuc déy nghién-ctru va phat trién céc cong trinh xay duwng bénving
trong diéu kién kinh té - x& hoi Viét Nam

research consortium- hiép héi nghién ctru :3

University of Stuttgart

Germany

I N EoNA

UH 4
\=
1Y Universitit Hamburg

DER FORSCHUNG | DER LEHRE | DER BILDUNG .
* | Federal Ministry

National University of
Civil Engineering (NUCE) -

Hanoi, Vietnam Z Fraunhofer
Tuesday 25. April 2017 1BP

of Education
and Research

funded by- tai tro boi:

Start 1.7.2020 |1F0NA‘ @ | St
End 30.6.2023

and Research

BMBF CONNECT-Program:
ReBuMat - German-Vietnamese cooperative project on
resource-efficient building using sustainable building materials

Resource-efficient and
recycling-friendly
construction systems

Bio-based Recycled
Building materials Building materials

The aim of this cooperation project is to promote the research and development of building materials
and construction methods for an energy-efficient, resource-efficient and generally sustainable
construction practice. ReBuMat will bring together the existing work of the established german-
Vietnamese CAMaRSEC project consortium in this field, thereby strengthening it scientifically and
application-oriented.

| Nationat universty E:‘VED";“ jihang A Vietnamese Institut
of Cvil Engineering 7d’ ids. Tor Building Materials
Hanol, Vietnam HCMC, Vietnam Hanol, Vielnam

Building Materials page 1 ' 7 ReBuMat

UniversityofStutgart Z Fraunhofer
ity s

26.07.2020 i ive Project on ci ion using




Inspiration

Ha Giang (Mong)

Dak Lak (Mnong)

/ a | Kon Tum (Gie Trieng)
LB

Cao Bang (Tay)

Quang Ninh (Dao)

Quang Tri

(Bru Van Kieu)

Binh Dinh (Banah)

Ninh Thuan
(Cham Ninh Thuan)

Region

Northern Midland &
Mountainous

© North Central &
Central Coast

Central Highland

! Mekong Delta

Federal Ministry
of Education
and Research

FONA #

Research for sustainability

Ethic minorities

The largest ethnic groups are: Kinh 85.32%, Tay 1.92%, Thai 1.89%,
Muong 1.51%, Hmong 1.45%, Khmer 1.37%, Nung 1.13%, Dao

0.93%, Hoa 0.78%, with all others accounting for the remaining
3.7% (2019 census).

85.3%

14.119.256 people (2019)
20.8% unstable or simple house

7.037.246 (Northern Midland &
Mountainous)

Inspiration

In many difficult areas of the Northern mountainous region, people's houses are dilapidated and temporary

ae

n Minh, Da B3

Ta

T
¢ (2022)

Ddng Van, Ha Giang (2021)

Mudng Te, Lai Chau (2021)

Federal Ministry
of Education
and Research

FONA #

Research for sustainability




Federal Ministry
I 1 t 1 FONA * of Education
nspiration Bl ani Rt

Difficulties in transporting materials is one of the reasons limiting people's housing construction

Federal Ministry
I 1 t 1 FONA * of Education
nspiration Bl ani Rt

In addition to solutions to support housing construction costs, using on-site materials (non-fired clay bricks) in house
construction overcomes difficulties in transporting materials, taking advantage of available materials is the basis for
building houses for the poor

Hill land (no farming features) is very abundant

Palm leaves are used for roofing...




Federal Ministry
I nS -rat.On FONA * of Education
p I I Research for sustainability and Research

Some exist in housing support programs for the poor

L1 )

[

The state budget supports localities with a maximum
of 40 million VND/household for new house
construction (Clause 1, Article 9, Decision No.
02/2022/QD-TTg); Circular 01/2022-BXD

<N 5 . N & -

Ideas FONA #|&eai

and Research

Research for sustainability

Develop the Technology Package to build the house for the poor

Building Materials

Structure Architecture

Develop the
Technology

package

Building physics Economic &
Management




ﬁ% Federal Ministry
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and Research
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Ideas FONA @ |5

esearch for sustainability and Research

Production of compressed stabilized earth blocks (CSEB)

Property |Compressed| Fired clay | Calcium Dense Aerated | Lightweight

stabilised bricks silicate concrete | concrete | concrete

earth blocks bricks blocks blocks blocks
Wet | - 40 5-60 10 - 55 7-50 2-6 2-20
compressive
strength
(MN/m2)
Moisture 0.02-02 | 0.00-0.02 [00l-0.035| 0.02-0.05 | 0.05-0.10 | 0.04-0.08
movement
(%)
Densigy 1700 - 2200/ 1400 - 2400 | 1600 - 2100 | 1700 - 2200 | 400 - 950 600 - 1600
(kg/m?)
Thermal 081 -104| 070-130 | 1.10-1.60 | 1.00-1.70 | 0.10-0.20 | 0.15-0.70
conductivity
W/m°C
Durability good excellent good good good good
against rain to to to to to to

very poor | very poor | moderate poor moderate poor

Develop the Technology package to build the house for the poor




ldeas

Develop the Technology package to build the house for the poor

* Federal Ministry
k> | of Education
and Research

Research for sustainability

(1)

Design the house

(2)
Production of
non-fired earth

bricks

(3)
Guide the poor to
produce bricks

(4)
Build the house

(5)
Finishing

(1) Design the house

Typical house with a square of 40 m?

* Federal Ministry
k> | of Education

and Research

Research for sustainability
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(2) Production of non-fired earth bricks FONA @i

Making the samples in the laboratory

Collecting the earth

Crushing

Weighting the Mixing Pressing to make the The samples
earth+cement+water sample

(2) Production of non-fired earth bricks FONA @i

Experimental results in the laboratory
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(2) Production of non-fired earth bricks

* Federal Ministry
of Education
Research for sustainabilty and Research

Experimental results in the laboratory
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(2) Production of non-fired earth bricks

Production of compressed stabilized earth blocks
(CSEB)

For one-storey buildings, blocks with a compressive strength in the
order of 2.0 MPa will probably be strong enough, but where rainfall is
high an external treatment is necessary. Since the wet strength of a
compressed stabilized earth block wall may be less than two-thirds of
its dry strength

A good durable construction with a wall density of about 2,000 kg/m?
can be achieved without the need for costly external protective
rendering to resist weathering problems. Each individual block will
have a dry weight of about 7kg which is easy for the mason to
handle. A wall thickness of 140 mm with a density of 2000 kg/m3
should provide adequate thermal insulation even when external wall
temperatures fluctuate, thus helping to reduce temperature
variations inside a building.

* Federal Ministry
of Education
Research for sustainabilty and Research

Compressed

Stabilised Earth Block
Manufacture in Sudan

Doctor EA.Adam
in collaboration with
Professor A.R.A.Agib

United Nations Educational, Scientific and Cultural Organization




(2) Production of non-fired earth bricks

FONA #

Research for sustainability

Production of compressed stabilized earth blocks (CSEB)

Type: interlocking

- Compressive strength > 3.5 MPa
- Block size : 300 x 150 x 100 mm
- Shape of block: No. 7

, g

, 10

. &

, BB

; I

300*150*100mm .L_300*1 ﬂ“’mnmm 150*150*100mm 300*150*100mm | 300*150*100mm
6 n 7 . i a 9 . 10 .
150*150*100mm @ 300*150*100mm 300*150*100mm 150*150*100mm 300*150*100mm
11 -12‘ 13. 14 ‘ 15-
300*150"100mm 300*150*100mm 250*175*100mm 250*175*100mm 300*150*100mm
17 18 19 20
0 150*100mm 230*180*115mm 230*220*115mm 230*220*115mm | 230*220*115mm

2

230 140"115mm | 245*107°60mm 250 60mm Diagonal|  200*100*60mm 200*100*60mm
26 I 27 . 28 ‘ 30 ‘
200*100*60mm | 260*160"100mm | 300*150"100mm 300*150"100mm 250*125"60mm

(2) Production of non-fired earth bricks

Experimental results in the laboratory

ﬂVIanual pressing machinﬁ

FONA #

Research for sustainability

Hydraulic pressure machine

Khuén ép

N

Make the machine

Modify the Chiness
machine




(2) Production of non-fired earth bricks FONA @i

Experimental results in the laboratory

ol
Heavy rain

Real environment

Federal Ministry

(3) Guide the poor to produce bricks FONA @ |t

Technology transfer




(3) Guide the poor to produce bricks FONA @ |z

6.000 bricks to be produced in total (250-300 bricks/day)

(3) Guide the poor to produce bricks FONA @ |z

Technology transfer

> May déanh toi
May tron dat s

va xi mang
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(4) Build the house FONA @5

Foundation

(4) Build the house FONA @5

Foundation and wall
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ild the house
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Wall
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(4) Build the house




(4) Build the house FONA |t

Brace the wall
% EIHT b sy
SR Al
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(4) Build the house FONA |t

Roof




(4) Build the house FONA @5

Roof with palm leaves

Federal Ministry
5 F.n.Sh.n FONA * of Education
I I I g Research for sustainability and Research

The house has a corrugated iron roof




Federal Ministry
5 F.n.Sh.n FONA * of Education
I I I g Research for sustainability and Research

The house has a palm leave roof

Federal Ministry
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House sign

AN CU - PHAT TRIEN

Céng trink duwge tii tro boi

NGAN HANG TMCP NGOAI THUONG VIET NAM
DE TAI RD 49-22 - TRUONG DAI HOC XAY DUNG HA NOI
DU’ AN REBUMAT (VIETNAM - CHLB BUC)
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German-Vietnamese cooperative

EG_:\; Be BU project on resource-efficient building

Proje:
ELE using sustainable building materials m o

TON DUC THANG UNIVERSITY

Bio-based materials tested in climatic conditions
of Ho Chi Minh City:
preliminary results from REBUMAT project

BUI Quoc-Bao * (Dr. Habi.), NGUYEN Ngoc Tuan (PhD Stu.)

Faculty of Civil Engineering, Ton Duc Thang University, Ho Chi Minh City, Vietnam

* E-mail: buiquocbao@tdtu.edu.vn

Workshop REBUMAT project, Hanoi, 14 May 2024

German-Vietnamese cooperative
| & ] ReBuMat : " o
e project on resource-efficient building
‘3 using sustainable building materials

BAI HOC TON BUC THANG
TON DUC THANG UNIVERSITY

SUMMARY

1/ Introduction

2/ In-situ test-stand at TDTU campus
» Materials investigated
> Installation of equipment

3/ Preliminary results

4/ Conclusion and perspectives
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INTRODUCTION

Natural resources: limited
Sustainable development:

Reduce
Reuse
Recycle
Renew

PhON =

DAI HOC TON PUC THANG
TON DUC THANG UNIVERSITY

INTRODUCTION

Conventional materials:

O Concrete:
» Cement: CO, emission and
high energy consumption
» Aggregates: sand, gravels

i.  December 7, 1995

d Clay burn bricks:

» CO, emission
» Agricultural soil
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TON DUC THANG UNIVERSITY

Strategies adopted:

- Bio-based materials: Renewable,
negative carbon footprint

- Soil-based materials

Soil-based materials

DAI HOC TON PUC THANG
TON DUC THANG UNIVERSITY

In function of the soil type
=> Different techniques:
- Soil concrete
- Rammed earth
- Adobes
- Compressed earth blocks
- Cob

Limitation of earth materials:

- Low mechanical strengths

- Sensitive to the water
=> Stabilised by additional binders (cement/ lime/
geopolymer)




R 2/ In-situ test-stand at TDTU campus

Exposed face: North

DAI HOC TON BUC THANG

R 2.1/ Materials investigated
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2.1/ Materials investigated

Wall -
. 4 5 6 8
section
foam
. hollow foam typha coconut
main . glass rammed cement .
. clay concrete | ACC brick board coir
material . : concrete earth board .
brick brick brick wall bricks
width [m ] 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
= Internal
paint
= Internal = Internal « Internal = Internal
paint paint ) cement = Internal
= Internal paint = Internal )
= Internal = Internal ) . plaster paint
paint = Internal paint
cement cement = Internal = Internal
= Internal cement = Internal )
plaster plaster = Internal paint cement
cement plaster cement
laster laster cement = Internal plaster
= 4 hollow | = foam P « foam P board cement
N cléy cqncrete « ACC brick glass « rammed = typha board = cos:onut
Composition bricks + brick + +glue concret earth board coir
cement cement 9 e brick wall = External bricks
mortar mortar = External cement
= External = External
cement board = External
cement = External cement
= External | = External board = External cement
plaster cement plaster .
cement cement Paint plaster
= External plaster = External
plaster plaster . . = External = External
Paint = External Paint .
= External | = External Paint cement Paint
Paint Paint plaster
= External
Paint

DAI HOC TON BUC THANG
TON DUC THANG UNIVERSITY

2.2/ Installation of equipment

On the exterior face of the wall

Outside

red-dos

Plaster and Paint

xed {0k

Kel. ‘ZQ;Q_,O[\

Temperature

Heat flux

Wood moistore
@ rel. Humidity

\\)CCJ.,{ay
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B 2.2/ Installation of equipment

QO

Mid-thickness and interior face of the wall

®
DAI HOC TON B
THANG

B 2.2/ Installation of equipment
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: 2.2/ Installation of equipment

For indoor ambient

DAI HOC TON PUC THANG
TON DUC THANG UNIVERSITY

2.2/ Installation of equipment

For outdoor ambient
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RS s 4/ Preliminary results

Only some results presented here

o T air, outside = RH air, outside
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Example: August 2023:
» Temperature: 27-35 °C
> RH: 60-90%
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R 4/ Preliminary results

Rammed earth wall

° T air, outside = T in-wall, external face * T in-wall, mid-thickness « T in-wall, internal face
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Time

T

4

all, external face (UNtil 36 °C) > T, => effects of the Sun radiation on the wall

T in-wall, mid-thickness ~T in-wall, internal face (295 -34.5 OC)

» Temperature dephasing between outside and inside (about 4.5 h) => Inertia effect
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Typha wall

o T air, outside + T in-wall, external-face o T in-wall, mid-thickness = T in-wall, internal-face
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= Twall,external face > Tai,, outside => effects of the Sun radiation on the wall, BUT: higher

temperature on the external plaster of the Typha wall (until 38.5 °C)

Tin-wall, mid-thickness Tin-wall, internal face (29 = 36 OC)’ BUT: diﬁerence at the “peaks”
(about 0.5 °C) => effect of thermal insulation.

= Temperature dephasing between outside and inside (about 6 h) => Inertia effect

®
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R 4/ Preliminary results

Rammed earth wall
« RH in-wall, mid-thickness = RH air, outside
RH in-wall: L S S S S ——
§ " B = g ncm;.f o~ [ . =% =
= : § o & o
~ = P & % R 2 & - g
o % & B & o & - I . &
» Rammed earth: 88-90% - i | et W F L
T © o) i ui = £
(very low variation)
%
Time
Typha wall
o RH. outside + RH in-wall, mid-thickness
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n . -80°9 o g g 4 B g
Typha. 75-80% : . = : L - — g _
B w 8 i 3 i 3 5 % T
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4/ Preliminary results

Hollow clay brick wall

+ T in-wall, external-face « T in-wall, internal-face

+ T in-wall, mid-thickness

= higher temperature on 1 oA s E
- e PeIE Tk i
the external plaster of ,’.{A 2k "\ = T "[
. G s A{ N _-J'j' W P e M\ i \:\ S Sl 48
the Hollow clay brick S TN N A INCHA \‘% I
wall (until 38 °C) NEA NG EINSZ =T RN KNS
R o4 O i e o4 [ e o =Y =1 ™
Tin-wall, internalface(28' R e 7 -
36.5 °C).
Hollow clay brick wall
- Tem peratu re + RH in-wall, mid-thickness  + RH outside
dephasing between aii r <y = =
outside and inside . _/ a __& 3 1 1 2
N M o AL | & il g & E
(about 5.5 h) => 2 L ' N s B s = sl e W
Inertia effect = = E T - E
" RHin-wall: 71-80%
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Conclusion and perspective

in-wall, internal face, max-

brick wall (36.5 °C)

= Numerical simulation for the hgro-thermal behaviour of the walls
= Comparison between the behaviour the walls

Comparison between different climatic conditions (North of Vietham)

N

t
W

\

= Preliminary results obtained after 2 year in-situ,
= More analyses on the results needed,
= T : Rammed earth (34.5 °C) < Typha (36 °C) < hollow clay




THANK YOU FOR YOUR ATTENTION

Dr. Quoc-Bao Bui 22 November 2022
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Novos Materiais para a Construcao Civil

New Materials for Construction

Building on knowledge

i
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ACOUSTICS ENERGY EFFICIENCY LIFE CYCLE HYGROTHERMICS ENVIRONMENT,
AND INDOOR CLIMATE | ENGINEERING HYGIENE AND SENSOR
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Actual Challenges

Structural protection measures / retrofitting

Resilient Active urban surfaces

® Betrieb
®m Konstruktion @~ Jjommmm—m—m—m—————

Quaters

Decentralized infrastructure B

Low-tech solutions 80

Material substitution °0

Treibhauspotential GWP [%]

New . 40
. Use of renewable raw materials
Material
Recycling 2 =
Herstellung  Rickbau / End-of-Life
. . 0 ————————————
Resource efficiency ENEV 2009 3-Liter Haus
Living Serial and modular construction with prefabricated components
space Mobile shelter

Healthy and performance-enhancing environment
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Development of a renewable Building Material -
Typha- Board

Requirements for an innovative renewable
Material

high availability

low energy production

“completely” compostable

meets “Cradle to Cradle” demands
fulfill relevant constructions qualities :
¢ low heat conductivity,

static stiffening,

fire prevention,

moisture protection,

acoustics,

3 offen % Fl‘aunhofel"

© Fraunhofer IBP 1BP

Global occurrence of Typha

e Cultivation in lowland moors, fens
and valley plains

¢ Resilient natural cultures
* High agricultural crop (15-20 t/ha)
e After 2 years harvesting possible

* No competition to food production

‘ Typha-occurrence

|
. offen ZZ Fraunhofer

© Fraunhofer IBP 1BP




Occurrence of Typha in Vietnam

Typha orientalis is growing in Vietnam

Stem is used for food

Can be used to build building material

=
Seite 5 10.05.2024 © Fraunhofer IBP Public % Fraunhofer

IBP

Typha Board - Properties

e High Compressive Strength at
low heat conductivity (A = 0.055 W/mK)

e good fire protection properties
(low flammability, no smoke or dripping)

e no glowing!
e _positive hygric properties

e good workability with common tools

e easily accepted for cultural heritage
e 100 % compostable, high sustainability

6 offen % Fraunhofer

© Fraunhofer IBP 1BP




Typha Board

Foam insulation material Sandwich plate Blow- in insulation Construction panel
Variations of Production
=
Seite 7 10/05/2024 © Fraunhofer IBP Public % Fraunhofer

IBP

Typha Board
Example of Clay binder

= high strengths

= Low density panels also
possible

= Minimal energy
requirement Binder
= But drying required

= Heat conductivity
between 0.062 and
0.042 W/(mK)

=
Seite 8 10.05.2024 © Fraunhofer IBP Public % Fraunhofer
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Typha Board - Properties
Different binders

Wasserglas Geopolymer

=
Seite 9 10.05.2024 © Fraunhofer IBP Public % Fraunhofer
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Typha Board - Properties
Different binders -summary

. . . L . Energiebedarf Spez. Vorteile Potenzielle
Bindemittel/Kriterium | Festigkeit Rohdichte / WLFK Einschrénkungen Alleinstellungsmerkmale | Einsatzbereiche
Zement
Mittlerer
Magnesit Mittel / Mittel Energiebedarf
Bindemittel
Gips
Wasserglas
Niedrigerer Bereiche ohne
Geopolymer Energiebedarf besonderen
Bindemittel Brandschutz
Nur Bereiche im
Ton Mittel / Mittel UL G
besonderen
aber Trocknung Brandschutz

“~Z Fraunhofer

© Fraunhofer IBP 1BP
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Comparative Assessment -
Typha- Board

Dry Lining
— — e
g 3 & 0§ s [e\: |z
Criterion/Material © o 3 © ° 5 = =
o o = e o 5 3 2c|B
@ 2 = @ @ 2 @ =
D () = = o o © © < v
e} = = [J] o o © < & = S o
T o] ko] = 9] 9] e ISS £ 32 v 2
< 5 ] > < < & = s c|=<
Field 5 6 7 8 9 11 14 15 1
Preservation Aspects 1,7 15
Energetic Aspects 3,0 2,6 20
Hygric Aspects| 2,0 2,7 30
Operational Aspects| 1,8 1,8 1,8 2,6 10
Economic Aspects| 1,8 2,4 1,8 2,2 2,6 10
2,4 2,4 2,4 2,0 15
Mean of all Aspects| 1,8 1,8 1,8 2,4 1,8 100
Hatched areas ///////: not all criteria have been determined
E2 Fraunhofer

IBP

= Very bad condition of the framework
with constructional problems

= energetic measures in
combination with stiffening
measures necessary

= Magnesite-Bond Typha-Board

Insulation within the stud and
additional inside insulation

= Resulting U-Values:
0.29 W/m2K for the infill

= 0.35 W/m2K for the entire wall
construction

Seite 12 10.05.2024 © Fraunhofer IBP Public
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Heat Flux [VW/m?]




Sauna house for a SpaResort at Lake Constance

- |T

wooden frame construction (4.3 m raster!) Typha Boards used for I]
= simple wall construction:

stiffening
1. inside clay plaster —fll
(reinforced with the umbrella-shaped Typha-

seeds)
2. two staggered Typhaboards of 9 cm, mounted with
SCrews inside the framework

3. outside coverage with 6 cm Typhaboard
4. outside lime plaster (reinforced with the umbrella-
shaped
Typha-seeds)

B \
= U-value of the walls 0.23 W/m2K W et P i u

R

Bild © Studio Bruno Franchi

=
Seite 13 10.05.2024 © Fraunhofer IBP Public % Fraunhofer
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Expo 2015 in Mailand

= prefabricated Typhaboards

= self-supporting construction
(only wooden connection
profiles in the corners)

high load capacity and
insulation quality
monolithic slim wall
construction

Coated with clay- and lime-
slurry (in-/outside)

to show the texture of the
Typhaboard

ceiling wooden framework
with vault shaped
Typhaboard-infill

=
Seite 14 10.05.2024 © Fraunhofer IBP Public % Fraunhofer
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Climatic sound Cultural accepted Buildings

=
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CONTACT

Dr. Simon Schmidt

Head of Department

/ Hygrothermics
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Phone +49 8024 643-680

simon.schmidt@ibp.fraunhofer.de

Fraunhofer Institute ; Bres
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Khai niém bé tong “xanh”

Bao cao chuyén dé:

Kha ning ché tao Bé tdng “xanh” sir dung chat két dinh khéng xi ming
tir hon hop tro bay nhiét dién, xi 16 cao va phé thai gdm st tai Viét Nam
Studies on "Green" concrete using cementless binders from a mixture of thermal
power fly ash, blast furnace slag, and ceramic waste in Vietnam

GVC,TS. Tang Van LAm — Trud'ng Dai hoc Mé-bia chat
Email: tangvanlam@humg.edu.vn
Tel: 0917 422 689

Ha Noi, 05-2024

Khai niém bé tong “xanh”

V&i muc tiéu gidm ap luc x ly céc loai chat thai cong nghiép, dac biét 1a tro - xi phé
thai... cGa cac nha may nhiét dién, luyén kim, phé thai ciia cac nha may gém s, phé
thai ciia cac nganh khai thac khodng san... gidm thiéu anh hudng cta khéi bui trong
qua trinh san xuat XM, ciing nhw gép phan giai quyét bai toan khan hiém nguén VLXD
cho cac cbéng trinh & Viét Nam.

Do 14 co s& dé nghién ctru va phat trién cac loai vat liéu xanh, bé tong xanh dé
= giam thiéu gay 6 nhiém méi trwéng va tai str dung cac loai phé thai ran cta nha
may cong nghiép, khoang san, thic day kinh té tuan hoan béen virng.




Khai niém bé tong “xanh”

. . L)
GREEN" CONCRETE ~(Z9)
al

Nghién ciru kha nang ché tao Bé tdng “xanh” str dung chat két dinh khéng xi mang
tir hon hop tro bay nhiét dién, xi 16 cao va phé thai gém s tai Viét Nam

+ Bé téng xanh la céac loai BT dwoc nghién ciru ché tao nham giam thiéu tac dong tiéu
cwe dén méi trwong va tang tinh bén virng cta déi twong xay dung.

+ BT xanh c6 thé sir dung toan bod lwong phé thai rdn céng nghiép dé thay thé xm
truyén théng. Viéc tiéu thu mét lwong Ion phé thai-phé liéu, gép phan tao ra moi
trwong “xanh” hon, gidm thiéu cac chéat doc hai ra méi trwong.

+ Viéc thay thé hoan toan XM trong thanh phan BT, vira gép phan gidm trinh san xuét
XM, vira gidm gay 6 nhiém MT, vira tiét kiém dwoc cac ngudn tai nguyén thién nhién

Khai niém bé tong “xanh”

. . L)
GREEN" CONCRETE ~(Z9)
al

Nghién ciru kha nang ché tao Bé téng “xanh” sir dung chat két dinh khéng xi mang
tir hon hop tro bay nhiét dién, xi 10 cao va phé thai gom s tai Viét Nam

Ché tao BT “xanh” st dung chat két dinh khong xi sé gép phan lam gidam nhirng tac
dong tiéu cwe do qua trinh SX va st dung XM truyén thong gay ra nhu:

« O nhiém méi trwéng dat va moi trwdng nwéc. ..
+ Can kiét, tham hyt cac ngudn tai nguyén thién nhién: dat sét, d4 voi va quang sat...
» Gay ra hiéu rng nha kinh, phat thai khi thai CO.....




Khai niém bé tong “xanh”

Khai niém bé tong “xanh”

H® chira bun thai, quang dudi ciia mo6 dong TA Phai  Xi thai cia nha may nhiét dién Méng Duwong 02




Vat liéu stir dung

Vat liéu khoang gém'tro bay nhiét dién - tro bay dién rac, xi 16 cao, xi
luyén kim, phé thai gom str, bun thai - quang duéi khai thac khoang san

Dung dich hoat héa la hén hop cia dd NaOH 4M - 12M va
Na,SiO, c6 modun silic 2,5-2,78 (dd kiém tir phé thai)

Cot lieu gom cat tw nhién, cat nhan tao, da dam tir da voi
hoac cac loai da thai mé khai thac khoang san

9 Phu gia siéu déo, phu gia tang déo
@ Cac loai phu gia dac biét diéu chinh téc dé déng két va ran chac

<:> Nwéc sach dé nhao tron hon hop bé tong, bao dwéng sau khi ché tao

Vat liéu sir dung
"GREEN"




Trong qua trinh nghién cliru Bé tong Xanh tir nam 2020 r s

+ Tinh céng tac cta HHBT xanh tét, tw chay xoe
dwai tai trong ban than.

+ Khi ham lwong xi 16 cao thay ddi thi tinh cong tac
cia HHBT xanh da thay dbi dang ké. Dac biét
ham lwong xi 10 cao anh hwéng I&n dén téc do
rén chéc cta sé&n pham sau khi tao hinh.

« HHBT xanh sau khi tao hinh thwong cé mot

lwong bot khi cuén vao nhiéu hon HHBT XM
thdng thwong.

Tinh chat ctia hon hop bé tong

n " “ .
GREEN" CONCRETE <—+—.
ca




Tinh chat cta bé téng xanh

« Khi giam ham lwgng tro bay, tang ham lwgng xi 16 cao thi tinh céng tac cua
HHBT da giam.

* Hén hop thu dugc co tinh cong tac tot hon HHBT xi mang truyén thong mac du
voi ty 1€ Nwéde/Ran = 0,20 - 0,30.

Tinh chat cGa hon hop bé téng




Thi cong trong MT nwéc

Tinh chat ctia SP bé tdng Xanh

+ Céc cap phdi BT xanh trong nghién ctru cé gi tri
CD nén thay dbéi khac nhau tuy theo muc dich st
dung, trung binh dao déng tr 30+-70 MPa.

« Ty sb cwong dd kéo khi ubn va cuwdng dd nén
cia mau thi nghiém dao déng 1/11+1/9, nhw
BTXM théng thwong.

+ KLTT trung binh ctia cac mau thi nghiém sau khi
rén chac 28 ngay khoang 2,2+2,4 tAn/m3.




CONTROLS

Wil

Tinh chat cta bé téng xanh

* Gia tri CD nén trung binh cia mau

BT xanh & tudi 3, 7 va 14 ngay lan
lwot dat khoang 30%, 65% va 85%
S0 v6i tudi 28 ngay.

Téc dd phat trién cuwong d6 phu
thuéc nhiéu vao cac thanh phan
vat liéu s dung, dac biét la ham
lwgng xi 16 cao.

Quan hé gilra CD nén trung binh
clia cadc mau BT xanh theo thoi gian
tuan theo quy luat ham sb Logarit,
giébng véi quy luat phat trién cwdng
dd trong BTXM hién nay.

Cuéng 85 nén cla cac mau thi nghiém (MPa)

B
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Tinh chat ctia SP bé tdng Xanh

_*wg_________
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& M-04
—— y= 16,231+16,813%n(x-1 369) vin R?=09984

y = 18,1416 94"In{x -1 475) wéri R?=0,99807

—— y = 14,845+20,123"In(x-0 932) v R?=090973
—— y = 21 8565+ 18,815 x-1,364) vii R*=0,99989

| 2 ]

14 28
Tudi mau thi nghiém (ngay)




Tinh chat cta bé téng xanh

« Tw két qua vi cau tric cho thay, khi thanh phan xi 16 cao Ién, ham lwong CaO hoa tan
trong DD kiém hoat héa téang tao thanh céc gel c6 tinh CKD nhiéu hon.
Cac gel nay c6 mét vai tro quan trong la lién k,ét cac hat cbt liéu, cling nhw c4c hat tro
xi lai v&i nhau dé tao thanh mét khoi dong nhat, dac chac va cé cwong dd cao.

Tinh chat cta bé téng xanh

* Khi st dung dudng ho nhiét & 70-80°C trong TG 1-2 gio, da tang nhanh toc d6 ran chéc
cua mau, nén cé thé thao d& khudn mau BT-X trong vong 5-10 gi& sau khi tao hinh.
« Can lwu y, khi dwdng hd nhiét & tudi sém ngay (1-3 ngay), BT-X s dung CKD kiém hoat
héa c6 sw tang thé tich khoang 2-5%. Mau cé thé bi né ngang, phéng cac bé mat. ..
Tuy nhién, néu lvgng NaOH, Na,SiO, hop ly thi gidi quyét dwoc hién twong nay.




Tinh chat cta bé téng xanh

Néu thanh phan cép phdi khong hop Iy, sau khi ché tao va bao duwéng méu cé hién
twong bi riéu, méc, moc 16ng... trén bé mat.

Hién twong nay la do dung dich kiém kich hoat con dw thira va tén dong trén bé mat va
trong thanh phan cta mau thi nghiém. Tuy nhién, trong qué trinh nghién ctru, hién
twong réu mbc da gidm manh sau khi san pham bé téng khé.

San pham bé tong xanh




San pham bé tong xanh

"GREEN" CONCRETE

Gach thong gié trang tri

Xu hwé'ng thwong mai héa SP

Kién nghi

Pé tirng buwdc thwong mai hdéa SP tr BT xanh nhém c6 mét sé kién nghj nhw sau:
1 - Can XD 16 trinh dé tirng buwéc dwa SP BT-X khéng xi mang s dung trong céc cong trinh
XD, wu tién trwdc la cac cong trinh ¢6 vén ngan sach Nha nuéc.

2 —’Cén XD don gia, dinh mirc cho SP bé tong xanh khéng xi mang, don gia cho cac san
pham gach khéng nung t HH bé tdng xanh.




Xu hwé'ng thwong mai héa SP

Kién nghi

Pé tirng buédc thuwong mai hdéa SP tr BT xanh nhém c6 mét sé kién nghj nhw sau:

3 - Can c6 nhitng huwéng dan cu thé hon clia Bang, Nha nudc va Chinh phi vé viéc quy
dinh bat budc phai str dung BT xanh khéng XM va cac SP BT xanh trong cac cbng trinh.

4 - Can ¢6 nhirng chinh sach vé gia dé khuyén khich nguwdi dan st dung cac SP BT xanh
trong cac hoat déng XD.

Xu hwé'ng thwong mai héa SP

Trinh bay hdi thao tai Dubai ndm 2023




Xu hwé'ng thwong mai héa SP

Vita khd trén sdn méac cao
(khong xi mang, it xi mang)

Xu huéng phat trién SP

St dung phé thai nha may dién dot rac dé ché tao SP BT-X

(Tro bay, xi ddy 10, héa chdt NaOH, Na,SiO,...)




Xu huéng phat trién SP

[/

Xu huéng phat trién SP

Po'n gia san xuat

Gach tir phé thai tro xi c6 ham lwong xi mang thap

Chi phi dé sin xudt 1 vién gach A1 ham lrgng xi mang thip g phi d¢ sin xut 1 vién gach A; ham lugng xi miing thiip
Kich thwdce tiéu chuan: 200 x 10,5 x 60 mm (Gach dac) _ Kich thwéec tiéu chuan: 200 x 10,5 X 60 mm (Gach rong 02 lo) ]
Tén vatliéu | Ponvi | s6 lwong D(‘(’i'gri;‘ T"(‘(‘i'g';;)‘e“ Ténvatligu | Donvi h:;.g })(‘égngg‘;‘ T"(;‘éi‘lg‘;e“

Xi ming ke 0.1 1.200 120 Xi ming ke 0.1 1.200 120

Tro bay kg 0.4 250 100 Tro bay kg 0,4 250 100

Xi day 1o ke 17 129 2193 Xi day 1o ke 14 129 180.6

Dd NaOH SM g 80 3,5 280 Dd NaOH 5M g 80 35 280

Nuée ml 265 - - Nuée ml 230 - -
Téng cong: 719,3 Tong cong: 680,60




San pham bé tong xanh

Bé tdng truyén sang

Xu huéng phat trién SP

"GREEN" CONCRETE

St dung bun thai, quang dudi trong
QT-KT khodng san dé ché tao BT-X




CONCRETE

GVC.TS. Tang Van Lam

B6 mén Ky thuat xay dwng
Telphone: 0917422689

Email: tangvanlam@humg.edu.vn
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NOI DUNG

1- Tinh chit ciia xi thép tai Viét Nam

2- Nghién cttu tai sir dung xi thép lam vét liéu san lap

3- Nghién ciru tai sir dung xi thép 1am nguyén li¢u cho san xuit clanhke xi ming
4- Nghién ctru tai sit dung xi thép lam cot liéu cho bé tong

5- Tinh hinh tié¢u chuan lién quan téi xi thép tai Viét Nam

6- Két ludn
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1. Tinh chat ciia xi thép tai Viét Nam

Hién nay, Viét Nam c6 33 nha may san xuét gang thép cé phat sinh xi.

S6 lwong co’
s& san xuat

Mién Bac 11
Mién Trung 9
Tay Nguyén 1
Mién Nam 12

Tong cong | Lwong phat

e P e R ik
tin/nam triéu tan
BOF 9 20+ 200 14,7 2,205 63,17
EAF 28 20+ 120 8,05 1,208 34,59
IF 45 3+50 2,61 0,078 2,24
Téng 82 25,36 3,491 100

BQ XAYDUNG - MINISTRY OF CONSTRUCTION
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1. Tinh chét ciia xi thép tai Viét Nam

Ky hiéu mau:
Béng 1 Ky hiéu mau xi thép

Thep Thu Birc Thep Hoa Phat Hai Duong
M2 EAF Thép Vicasa M10 BOF Thép Hoa Phat Dung Quat
M3 EAF Thép Vina Kyoei M11 BOF Thép Tuyén Quang
M4 EAF Thép Tungho M12 BOF KS va LK Viét Trung
M5 EAF Thép Mién Nam M13 BOF Thép Formosa Ha Tinh
M6 EAF Thép Viét Y — Hai Phong M14 IF Thép VAS Nghi Son
M7 EAF Thép Thai Nguyén M15 IF Thanh Dai Phd M§- Hai Phong

M8 EAF Thanh Pai Phi My -BRVT
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1. Tinh chat ciia xi thép tai Viét Nam

Két qua danh gia phan loai chat thai theo QCVN 07:2009/BTNMT:
Bang 2 Ham lwong tuyét ddi cac thanh phan nguy hai vo co

Tén Ham lwong tuyét doi co sé, ppm Ngudng
thanh CTNH
phan M1 M2 M3 M4 M5 M6 M7 M8 M9 MI10 | M1l MIi2 | M13 Ml14 | MI15 theo

nguy hai QCO07
Sb <0,5 <0,5 0,83 <0,5 <0,5 <0,5 2,61 <0,5 2,68 | <005 | 10418 | 138 2,29 1,13 <0,05 20
As 485 <0.,5 <0,5 3,28 0,57 3,33 3,97 3,35 <0,5 | <0,05 | 4716 2,10 3,49 123 <0,05 40
Ba 1556 | <0.5 2,09 9.35 8,92 10,76 | 5539 | 11,92 643 | <005 | 4243 | 2931 | 4868 | 19.56 0,34 2000
Ag <0,5 <0.5 <0.5 <0.5 <0.5 <0.5 0.62 <0.5 <05 | <0.05 | 3476 0,33 0,55 0,67 | <0,05 100
Be <0,05 | <0.05 | <005 | <005 | <0.05 | <0.05 0,62 <0,05 | <0.05 | <0.05 0,45 0,33 0,55 0,11 <0,05 2
Cd <0,5 <0,5 <0,5 <0.5 <0.5 <0,5 | <0,05 <0.5 <05 | <0.05 <0,1 1.34 0,25 0,56 | <0,05 10
Pb 9.45 <0,5 <0,5 11,67 | <05 12,61 3.85 1475 | <0,5 | <005 | 29293 | 204 3,38 2,15 <0,05 300
Co 125 <0,5 <0.5 1,46 <0,5 <0,5 36,29 <0.5 <05 | <0.05 036 1920 | 31.89 192 | <005 1600
Zn 0,79 <0,5 <0,5 0,60 02 0,69 60,84 0,65 <0,5 | <005 | 43076 | 32,19 | 5347 | 420 | <0,05 5000
Mo <0,5 <0.5 <0.5 <0.5 <0.5 <0.5 3.85 <0.5 0,97 0,096 | 23648 | 2.04 3,38 11.15 | <0.05 7000
Ni 0.88 <1,0 <1,0 <0,5 0,57 <0,5 11,90 <0,5 <10 | <005 | 47583 | 6.30 10,46 | 21,61 | <0,05 1400
Se <1,0 <0.5 <0,5 <10 <1.0 <1,0 1.01 <1,0 0,56 | <0,05 <0,5 0,54 0,89 234 | <005 20
Ta <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 1.34 <1,0 <1,0 | <0,05 <5 <0,05 1.68 332 | <005 140
Hg <0,05 | <0,02 | <002 | <0,05 | <0,05 | <005 | <0,05 | <0,05 | <002 | <005 | 0282 | <0,05 0,89 | <005 | <0,05 4
Cr (VD) | <60 <2,0 <2,0 <6,0 <6,0 <60 | <0,05 <6,0 <2,0 | <0,05 <1 234 | <0,05 | <005 | <0,05 100
Va <0,5 <0,5 <0,5 <0,5 <0.5 <0.5 3.60 <0.5 <0.5 12,54 <5 1.91 3,17 123 <0,05 500
F <0002 | <0002 | <0002 | <0002 | <0002 | <0002 | 9999 | <0002 | <0002 77 <05 5291 | 87.88 | 6226 | 2752 3600
Tong
Xyanua | <01 <0.1 <0.1 <0.1 0,17 0,19 3,60 0,21 <0.1 2,59 <0,5 191 3,17 4,56 <0,4 590
(CN)
pH 10.5 10,2 113 10,1 111 103 9,55 9,51 12,1 12.39 12,0 12,66 | 10.75 9,59 9,20 12,5
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1. Tinh chat cuia xi thép tai Viét Nam
Két qua danh gia dic tinh phéong xa:
Béng 3 Hoat do phong xa cac mau xi thép

STT Kiln gli.léu Hat nhan phong xa, Bq/kg Clrl)lhf,;g(:: f ¢
Ra-226 | Th-232 K-40 I L
| M1 23,5 18,4 0 0,17 0,024
2 M2 26,5 12,1 0 0,149 0,021
3 M3 18,9 18,2 0 0,154 0,022
4 M4 20,8 14,1 0 0,140 0,02
5 M5 30,4 12,1 0 0,162 0,023
6 M6 22.9 14,6 0 0,149 0,021
7 M7 24,8 14,5 0 0,155 0,022
8 M8 27,8 15,3 0 0,169 0,024
9 M9 41,2 8,84 0 0,182 0,026
10 MI10 30 53 0 0,127 0,019
11 Ml11 42,83 20,7 21,17 0,253 0,036
12 MI2 26,2 8,24 0 0,129 0,019
13 MI13 38 20,17 0 0,228 0,032
14 M14 19,27 11,43 0 0,121 0,017
15 MI5 20,9 10,7 32,8 0,134 0,019

I = Cra/300 + C11/200 + Cx/3000
L = Cra/2000 + C11/1500 + Cx/20000
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1. Tinh chat cua xi thép tai Viét Nam
Két qua phan tich thanh phan héa:
Bang 4 Thanh phan héa cac mau xi thép EAF

Chitiéu | Ponvi| M1 | M2 | M3 | M4 | M5 | M6 | M7 | M8
MKN % 0,99 | 1,04 - 234 | 231 - 419 | 0,63
Si0; % | 1839 | 14,01 | 16,66 | 24,85 | 22,70 | 15,88 | 16,13 | 25,37
Fe;0; % | 25,71 | 36,21 | 33,84 | 40,58 | 24,48 | 32,56 | 43,32 | 30,68
Al0s % 796 | 456 | 1529 | 577 | 847 | 956 | 2,73 | 10,80
CaO % | 22,08 | 162 | 17,92 | 16,05 | 15,90 | 25,08 | 22,84 | 21,97
MgO % 557 | 349 | 596 | 350 | 2,58 | 725 | 547 | 385
SO; % 0,13 | 0,12 - 0,18 | 0,092 | 0,17 | 0,13 | 0,62
K0 % 0,03 | 0,02 | 0,10 | 0,10 | 0,02 | 0,00 | 0,01 | 0,04
Na:O % 0,15 | 0,08 | 0,00 | 062 | 0,18 | 0,00 | 0,06 | 029
TiO; % 0,17 | 0,58 | 147 | 0,79 | 0,61 | 1,78 | 2,01 | 046
MnO % 537 | 3,69 | 582 | 393 | 2,66 | 488 | 249 | 483
P:0s % 0,08 | 0,13 | 023 | 0,13 | 0,09 | 025 | 030 | 0,31
Hé s6 R* 120 [ 115 [ 1,06 | 064 | 070 | 1,55 | 139 | 0.86 | R=Ca0/(Si0r+P,0y)
F/4* 323 | 7,94 | 221 | 7,03 | 2,89 | 341 | 1587 | 2,84
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1. Tinh chat cuia xi thép tai Viét Nam
Két qua phan tich thanh phan héa:
Bang 5 Thanh phan héa cac mau xi thép BOF, IF

Chititu | Ponvi | M9 | MI0 | MIl | MI2 | MI3 | M4 | MI5
MKN % 351 | 2,00 | 354 | 032 - : -
Si0; % 1510 | 13,92 | 19,67 | 10,90 | 9,82 | 57,00 | 63.48
Fex03 % 22,02 | 16,60 | 36,29 | 2729 | 4501 | 14,02 | 7.82
Al:0s % L72 | 1,59 | 1,98 | 191 | 398 | 846 | 9.9
CaO % 40,18 | 47,04 | 28,52 | 31,36 | 31,92 | 348 | 3,50
MgO % 467 | 887 | 2,02 | 1149 | 544 | 488 | 0,66
505 % 037 | 028 | 0,15 - 0,09 | 005 | 0,14
K>0 % 0,03 | 000 | 001 - 0,00 | 016 | 027
Na;0 % 0,00 | 0,00 | 0,05 - 0,00 | 020 | 0.8
TiO; % 042 | 063 | 3,04 | 048 | 003 | 1,00 | 124
MnO % 941 | 585 | 347 | 144 - 9,60 | 10,60
P05 % 1,11 | 101 | 022 | 122 , 0,00 | 0,00
Hé s6 R* 248 | 3,15 | 143 | 259 | 325 | 0,06 | 006 | R=Ca0/(Si0y+Py0s)
F/A* 12,80 | 10,44 | 1833 | 1429 | 11,31 | 1,66 | 0,78
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2. Nghién ciru tai sir dung xi thép lam vat li€u san lap
2.1/ Két qua danh gia tinh chat co ly:
Bang 6 Tinh chét co ly cac mau xi thép EAF sau gia cong

Chi tiéu
& s s Mirc JIS A Pon vi Gl G2 G3 G4 G5 G6 G7 G8
Lwong lot sang tich liy 5015

53 mm 100 % 100 100 100 100 100 100 100 100

37,5 mm 95+ 100 % 96,16 96,09 96,67 96,83 96,17 97,56 96,73 100
31,5 mm % 78,38 78,39 78,74 78,99 78,47 80,35 77,58 88,13
26,5 mm % 73,30 73,28 73,34 73,70 73,21 74,30 72,49 79,94
19,0 mm 50 + 80 % 63,55 63,42 63,66 64,00 63,48 65,65 62,50 74,50
13,2 mm % 36,42 36,49 36,21 36,54 36,52 39.8 35,82 59.61
4,75 mm 15+40 % 26,52 26,78 26,37 26,61 26,48 284 26,16 39,21
2,36 mm 5+25 % 12,85 13,32 12,88 12,98 13,00 15,78 12,89 22,95
0,425 mm % 6,19 6,61 6,38 6,41 6,22 5:32 6,24 11,04

0,075 mm % 1,33 1,60 1,24 1,22 1,59 0,97 1,32 447

Khoi lwong riéng g/em? 3,67 3,13 3,11 3,40 3,31 345 3,46 291

Khoi lwong thé tich xop kg/m? 1960 1840 1760 1890 1900 2090 1860 1950
Nén dép xi lanh % 9.37 11,04 18,72 15,43 8,77 {0 14,24 14,95
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2. Nghién ciru tai sir dung xi thép lam vat li€u san lap
2.2/ Két qua danh gia tinh chat co' ly:
Bang 7 Tinh chét co ly cac mau xi thép BOF, IF sau gia cong

Chi tiéu
< ;= e Murc JIS A Don vi G9 Gl0 Gl1 Gl12 Gl13 Gl4 Gl15
Luong lot sang tich iy 5015

53 mm 100 % 100 100 100 100 100 100 100
37,5 mm 95+100 % 97,62 9891 96,51 100 95,79 96,34 100
31,5 mm % 85,78 82,27 78,73 100 86,31 82,35 92,2
26,5 mm % 79,34 70,32 73,55 927 78,70 7235 86,86
19,0 mm 50+80 % 68,91 69,52 63,72 79,24 69,15 60,65 69,95
13,2 mm % 40,23 46,02 36,40 69,56 62,64 50,72 51,91
4,75 mm 15+40 % 19,74 28,23 26,72 39,51 31,30 32,82 37,82
2,36 mm 5=25 % 9,54 14,92 13,15 24,92 21,52 21,25 11,80
0,425 mm % 523 10,0 6,50 15,15 4,65 10,35 5,48
0,075 mm % 1,23 3,81 1,35 6,10 1,68 3,78 1,13
Khoi lwong riéng glem? 3,44 3,53 3,33 3,15 3,05 3,23 342
Khoi lwong thé tich xop kg/m? 2130 2140 1900 1840 2000 1800 2160
Nén dap xi lanh % 11,8 11,7 12,31 10,19 18,08 119 11,6
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2. Nghién ciru tai sir dung xi thép lam vat li€u san lap
2.3/ Két qua danh gia cac tinh chat dam nén:

Bang 8 Pac trung ddm nén cac mau xi thép EAF sau gia céng

Chi tiéu Pon vi Gl G2 G3 G4 G5 G6 G7 G8
D6 am tbi wu % 6,36 7,57 7,29 7,29 3,40 5,32 8,70 6,8

Khoi lrong thé tich kho max g/lem® | 2,230 | 2,176 | 2,143 2,295 | 2,162 2,267 | 2,503 2,395

D6 am t6i vu hiéu chinh % 5,62 5,94 5,57 4,69 2,51 5,16 5,81 5,76

Khoi lwong thé tich khé max hiéu chinh g/em? 2,892 2,638 2,619 2,696 2,702 2,495 2,896 2,570

Tri s6 xuyén CBR (95%ymax) % 82,0 150,0 63,0 93,0 149,0 138.,0 120,0 118,0

Tri s6 xuyén CBR (98%ymax) % 101,0 159,0 75,0 103,0 168.,0 175,0 145,0 145,0

Mo dun dan hoi E Mpa 1256 | 249,7 140,1 184,1 165.,8 2497 | 2194 170,4
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2. Nghién ciru tai sir dung xi thép lam vat li€u san lap
2.4/ Két qua danh gia cac tinh chat dam nén:

Bang 9 Pac trung ddm nén cac mau xi thép BOF, IF sau gia cong

Chi tiéu Pon vi G9 G10 Gl1 Gl12 G13 Gl4 G15
D6 am t6i wu % 4,84 11,46 9,20 10,26 6,78 6,20 7,45
Khéi Iwong thé tich kho max g/cm? 2,365 2,364 2,40 2,587 2212 2,100 2,645
D6 am t6i wu hiéu chinh % 5,07 8,52 4,68 9,00 5,92 5,45 6,79
Khoi hrong thé tich kho max hiéu chinh g/cm3 2,574 2,602 2,818 2,617 2,417 2,396 2,767
Tri s6 xuyén CBR (95%ymax) % 69,0 126,0 133,0 166,0 110,0 143,0 135,0
Tri s6 xuyén CBR (98%ymax) % 105,0 181,0 171,0 184,0 139,0 162,0 180,0
Mo dun dan hoi E Mpa 125,0 303,8 264.9 264.,9 163,6 184,1 -
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2. Nghlen ctru tai sir dung xi thép lam vat liéu san lap
2.5/ Két qua danh gia d6 6n dinh cta xi thép:
Bang 10 Do né khi ngam theo cac diéu kién bdo duwéng khac nhau, %

Coieu en biodwong | 1 | G2 | 6 | 4 | e | & | i | o2 | G

70°Cva T = 7 ngay 0,52 0,66 0,71 0,62 0,59 0,59 0,73 0,66 0,74
80°C va T = 10 ngay 0,77 0,84 0,94 0,84 0,82 0,81 0,96 0,85 1,01
100°Cva T = 7 ngay 2,31 2,56 2,75 2,60 2,44 2,64 2,82 2,60 2,82

Anh hwéng cua diéu kién bao dudng téi do no khi ngam

|

)

-
n

=@=ASTM D4792
—8=—YB/T 801

Do né khi ngam, %
-

o
o

o

G1 G2 G3 G4 G5 G7 G11 G12 G14
Ky higu mau xi thép
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2. Nghlen ctru tai sir dung xi thép lam vat liéu san lap
2.6/ Két qua danh gia d6 6n dinh cta xi thép:
Bang 11 D6 n& khi ngdm tai cac thoi diém IZo0 héa xi thép khac nhau, %

|_Thoigianldohsa | Gl | G2 | 6 | G | 65 | 67 | Gt | G2

0,77 0,84 0,94 0,84 0,82 0,81 0,96 0,85
3 théng 0,66 0,76 0,84 0,74 0,71 0,73 0,87 0,76
6 thang 0,41 0,51 0,58 0,47 0,47 0,50 0,64 0,52

Anh huong cua thoi gian 1do hoa t6i d6 no khi ngam
12

1
06 =@=Ban dau
==@=Thém 3 thang
04

=@=Thém 6 thang

Do no khi ngam, %

02

0
G1 G2 G3 G4 G5 G7 Gl11 612

Ky hiéu mau xi thép
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G1
G2
G3
G4
G5
G6
G7
G8
G9

G10
G11
G12
G13
G14

Bang 12 D6 ta thanh bét clia cac mau xi thép

Ty 1€ t3 thanh bdt trung binh, % | D léch chun

0,075
1,008
0,558
0,600
0,700
0,133
0,181
1,040
0,680
0,413
1,067
0,550
0,278
0,417

0,117
0,246
0,136
0,138
0,164
0,061
0,082
0,146
0,140
0,118
0,258
0,148
0,136
0,137

0,268
1,413
0,782
0,827
0,970
0,233
0,315
1,280
0,911
0,607
1,491
0,794
0,502
0,641

Gi&i han dao ddng trén cuda ty lé ta thanh bét, %
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3. Nghién ctru tai sir dung xi thép 1am nguyén liéu cho sin xuat

clanhke xi mang

Nguyén vat liéu théng thwéong dwoc stk dung:

Bang 13 Thanh phén hoa hoc cac nguyén vat liéu chinh

Thanh phan hoa hoc, % khoi lwong

Mau o35, TALO, | Fe05 | CaO | MeO | KoO | Na;0 | MKN | SOs | TiO; | Tong
?;"i 220 | 122 | 0.79 |52.89 | 1.21 | 0.28 | 0.04 | 41.30 0.04 | 99.97
Dasét | 58.68 | 12.11 | 4.95 | 8.96 | 2.22 | 2.38 | 0.62 | 8.98 0.16 | 99.06
Q‘;‘g‘fg 21.00 | 16.41 | 47.08 | 0.56 | 0.35 | 0.49 | 0.02 | 12.50 0.18 | 98.59
Sﬁ‘c’ 82.54 | 7.01 | 2.92 | 1.68 | 0.60 | 1.28 | 0.04 | 2.99 0.03 | 99.09




@/ N BOQ XAY DUNG - MINISTRY OF CONSTRUCTION
& ﬁ s@a VIEN VAT LIEU XAY DUNG - VIETNAM INSTITUTE FOR BUILDING MATERIALS (VIBM)

3. Nghién ctru tai sir dung xi thép 1am nguyén liéu cho san xuat
clanhke xi mang

Nhan xét:
- Téng cac oxit CaO + Fe,0; + SiO, + Al,0, trong cac mau xi thép dao dong tir 70 + 90 %
- Ham lwgng MgO trong cac mau xi thép Ién nhét 1a 11,49 %
- Ham lwgng Fe,0, trong cac mau xi thép dao dong tr 10 + 45 %
- Hé sb kiém R:
clia cac mau xi thép EAF dao dong twr 0,6 + 1,6 (trung binh la 1,07)
clia cac mau xi thép BOF dao dong tr 1,4 + 3,3 (trung binh la 2,58)
clia cac mau xi thép IF 1a 0,06
Dé tai lwa chon 5 mau xi thép dai dién cho cac loai cong nghé luyén thép va hé sé R trai déu
Bang 14 Cac mau xi thép dwoc lwa chon

Csrr | ighguct | whiume | losinithip | hessn |
1 M3 VK EAF

1,06
2 M6 VY EAF 1,55
3 M10 HP BOF 2,59
4 M12 LC BOF 3,15
5 M14 NS IF 0,06
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3. Nghién ctru tai sir dung xi thép lam nguyén li¢u cho san xuat clanhke xi

man . X
8 3.1/ Ket qua danh gia kha néang nghien: )

Bang 15 Kha nang nghién ciia cac mau xi thép

Al X o : Thoi gian nghién, phut
Tén mau Chi tiéu Don vi 40° 50° 60’

Sét sang 009 % 19.0 14.9 10.8

LC Blaine cm?/g 2720 3300 3510
KLR g/cm’® 3.32

Sot sang 009 % 17.4 151 11.5

HP Blaine cm?/g 3110 3320 3470
KLR g/cm’® 3.36

Sét sang 009 % 18.2 16.3 10.5

NS Blaine cm?/g 2780 3160 3720
KLR g/cm® 3.02

Sot sang 009 % 26.1 20.1 19.5

VK Blaine cm?/g 2170 2600 2660
KLR g/em? 3.38

Sét sang 009 % 25.8 22.7 18.4

VY Blaine cm?/g 2200 2370 2740
KLR g/cm’® 3.31
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VIBM
3. Nghién ciru tai sir dung xi thép lam nguyén li¢u cho san xuat clanhke xi
mang 3.1/ Két qua danh gia kha nang nghién:
Bang 16 Kha n&ng nghién clia cac mau bét phéi liéu
% X Luong sot sang 009, %, sau thoi gian nghién
Cap phoi 20° 50 60°
MO 13.9 10.7 8.5
LC50 13.6 10.3 8.5
LC90 13.5 10.2 8.5
LC100 13.6 10.4 8.4
HP50 14.2 10.8 8.6
HP90 14.8 11.2 8.7
NS50 15.3 11.4 9.3
NS90 15.9 12.3 9.8
VK50 14.5 11.2 9.0
VK90 14.9 11.9 9.4
VK100 15.5 121 9.6
VY50 14.4 11.4 9.1
VY90 14.4 11.6 9.3
VY100 14.9 12.2 9.8
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3. Nghién ciru tai sir dung xi thép 1am nguyén liéu cho san xuat clanhke xi

mang

3.2/ Két qua danh gia cac mau clanhke 16 dién:
a/ Ham lwgng voi ty do:
Bang 17 Két qua phan tich véi tw do

R z. Ham luong voi tu do, %

Sk Cap phoi 1350°C 1400°C 1450°C
1 MO 1.14 0.53 0.00
2 HP50 0.89 0.40 0.02
3 HP90 0.76 0.33 Vét
4 LC50 0.28 0.25 0.06
5 LC90 0.48 0.33 0.03
6 LC100 0.44 0.29 Vét
7 NS50 1.62 0.06 0.00
8 NS90 1.71 0.23 Vét
9 VY50 1.13 0.05 0.03
10 VY90 1.35 0.34 Vét
11 VY100 1.41 0.37 Vét
12 VK50 1.76 0.34 0.11
13 VK90 1.82 0.56 Vét
14 VK100 1.44 0.25 Vét
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3. Nghién ctru tai sit dung xi thép 1am nguyén liéu cho san xuit clanhke xi

mang

3.2/ Két qua danh gia cac mau clanhke 16 dign:
b/ Thanh phan héa:

Bang 18 Két qua phan tich thanh phan héa clanhke 16 dién tai 1450 °C

Cép Thanh phﬁn héa hoc, % khéi lwong Thanh ph'?m khoang, % khéi lwong H& s6 ché tao

phoi Si0, | ALO; | Fe,05 | CaO | MgO | K;O | Na,0 | CsS [ CsA C,AF | LSF n p

MO 2225 | 526 | 343 | 6398 | 292 | 086 | 025 | 5112 | 2523 8.14 1043 | 9045 | 256 | 1.53
HP50 | 22.04 | 502 | 3.67 | 6426 | 373 | 023 | 0.15 | 5513 | 21.60 7.09 11.16 | 91.77 | 2.54 1.37
LC50 | 2212 | 526 | 382 | 6496 | 272 | 037 | 014 | 5548 | 21.56 7.48 1161 | 91.98 | 244 | 138
NS50 | 2230 | 526 | 3.67 | 6482 | 232 | 026 | 019 | 53.76 | 23.38 7.73 11.16 | 91.25 | 2.50 | 143
VY50 | 2208 | 518 | 359 | 64.68 | 292 | 093 | 020 | 5551 | 21.42 7.65 1091 | 92.05 | 2.52 1.44
VK50 | 21.80 | 526 | 3.51 | 6524 | 212 | 028 | 020 | 5938 | 17.70 8.00 10.67 | 93.83 | 249 | 150

BQ XAYDUNG - MINISTRY OF CONSTRUCTION
VIEN VAT LIEU XAY DUNG — VIETNAM INSTITUTE FOR BUILDING MATERIALS (VIBM)

3. Nghién ciru tai sir dung xi thép 1am nguyén liéu cho san xuat clanhke xi

mang

3.3/ Két qua danh gia mau clanhke 16 gas:
Bang 19 Cwdng dd nén cua xi mang ché tao tr clanhke 10 gas

Keét qua cuong do nén cac mau tai cac do tuoi

Kilng‘lfu Rs R; Ros

Mpa A, % Mpa A, % Mpa A, %

MO 29.85 43.76 51.18

HP50 29.32 -0.52 44.85 1.08 51.67 0.48
HP90 32.05 2.20 49.46 5.70 56.59 5.41
LC50 3141 1.56 43.68 -0.08 51.51 0.32
LC90 28.35 -1.49 43.84 0.07 32.31 1.12
LC100 26.90 -2.95 42.13 -1.64 48.35 -2.83
NS50 26.21 -3.63 39.87 -3.89 45.09 -6.09
NS90 28.56 -1.29 43.16 -0.60 50.30 -0.89
VK50 29.89 0.04 45.84 207 52.63 1.45
VK90 22.85 -7.00 32.49 -11.27 42.36 -8.83
VK100 21.24 -8.61 30.85 -12.91 40.28 -10.91
VY50 29.92 0.07 44.63 0.86 52.12 0.93
VY90 20.05 -9.79 29.51 -14.25 40.41 -10.78
VY100 19.71 -10.14 29.39 -14.37 40.02 -11.17
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3. Nghién ciru tai sir dung xi thép 1am nguyén liéu cho san xuat clanhke xi
mang

3.3/ Két qua danh gia mau clanhke 16 gas: ’
Bang 20 Thoi gian déng két, do 6n dinh thé tich ctia xi mang ché tao tr clanhke 16 gas

Ky hiéu | [\ o, | Thoi gian dong ket, phit D6 6n dinh the tich Le
mau ? Bat dau Két thic Delta Chatelier, mm
MO 29,25 127 172 45 0,5
HP50 28,75 116 149 33 0
HP90 28,00 126 153 27 0
LC50 28,00 119 144 25 0,5
LC90 28,75 104 149 45 0
LC100 | 28,75 138 153 15 0
NS50 9825 125 175 50 0,5
NS90 98.25 115 170 55 0,5
VK50 2875 111 131 20 0,5
VK90 28,75 107 152 45 0,5
VK100 | 2925 140 185 45 0,5
VY50 28,25 137 157 20 0
VY90 28,25 122 162 40 0,5
VY100 | 27,50 107 142 35 0,5
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.

Nghién ciru tai sir dung xi thép lam cét liéu cho bé tong

Nguyén vat liéu dwoc str dung:

Xi mang PCB40 Nghi son

Da dam 5-20 Phu Ly, Ha Nam

Cat vang Séng L6

Xi thép BOF Hoa Phat; EAF Viét Y, IF Viét Nhat (da gia cong c& hat va xt ly &0
hoa)

Phu gia héa hoc Basf 8713

Nuoc




/ ' BO XAY DUNG - MINISTRY OF CONSTRUCTION
7 O VIEN VAT LIEU XAY DUNG - VIETNAM INSTITUTE FOR BUILDING MATERIALS (VIBM)

4. Nghién ctru tai sit dung xi thép 1am cot liéu cho bé tong

Bang 21 Cac tinh chét co ly cha cbt liéu I&n xi thép 5-20 mm

1 Khai lugng riéng g/cm3 3,76 3,54 3,18
2 Khoi lwgng thé tich x8p Kg/m3 1790 1740 1680
3 Do hat nudce % 3,38 1,82 2,86
4 D6 nén dap xi lanh % 10,8 11,2 11,8
5 Ham lwgng bui, bun, sét % 0,51 0,57 0,78
6 PO mai mon Los Angeles % 7,9 8,7 22,1
7 Ham lwgng hat thoi det % 1,2 1,1 0,9

8 Ham luwgng silic hoa tan mMol/I <10 <10 <10
9 Do giam kiém mMol/I 0,10 22,5 40,1
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4. Nghién ctru tai sir dung xi thép 1am cot liéu cho bé tong

Béng 22 Cac tinh chét co ly clta cbt liéu nhd xi thép 0-5mm

Khai lugng riéng g/cm3 3,65 3,38 3,26
2 Kh&i lvgng thé tich x6p Kg/m3 1850 1820 1780
3 Do hat nuédce % 3,55 1,78 2,96
4 Ham lwgng bui, bun, sét % 1,4 1,8 1,6
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4. Nghién ciru tai sir dung xi thép lam cot liéu cho bé tong

Bang 23 Thanh phan hat cla cbt Bang 24 Thanh phan hat cla cbt
liéu I&n xi thép liéu nho xi thép

Lwong sot sang tich liiy, % Quy dinh Lwong sét sang tich liiy, % )
- Quy dinh

B%Fha',"tba EAFYViét 'FNL/;t T,i\;gl B(I)DFh;'tba EAF Viét ¥ 'Lx;it TCVN 9502
40 0 0 0 0 5 0 0 0 0
20 7,93 5,85 4,21 0-10 2,5 21,7 7 17,4 0-25
10 69,96 6467 6743  40-70 1,15 38,5 32,4 31,8 15-50
5 97,25 93,8 96,03  90-100 0,63 64,3 57,5 60,4 35-70
0315 812 84,5 79,5 65-90
0,14 91,3 88,8 89,4 80-95
<0075 42 3,7 4,9 Max 16
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4. Nghién ciru tai sir dung xi thép lam cot liéu cho bé tong
Bang 25 C4p phéi thi nghiém cho 1 m3 bé téng

Ky higu Xi mang, Cat vang, CLN xi | Padam, CLL xi Nwéec,
v thép, kg kg thép, kg lit

M30DC 1099 14+2
M30XLC-CTN 350 854 1147 3,5 223 14+2
M30XLD-CTN 350 855 1156 3,5 214 14 +2
M30XTT-CTN 350 810 1072 3,5 202 14+2
M30XLC-CXLC 350 964 1223 3,5 234 14 +2
M30XLD-CXLD 350 960 1215 3,5 222 14+2

M3OXTT-CXTT 350 816 1072 3,5 214 14 +2
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4. Nghién ctru tai sit dung xi thép 1am cot liéu cho bé tong

Bang 26 Tinh chat hén hop bé téng st dung xi thép

Po sut Ton that dé | Ton that do

ban d3u, sut sau 30 sut sau 60 .:)u?ét-:c; B
phljtl mm phlllt' mm * FZZZT Nudc -—B:l—mlthls(:;uDj;iiiz o — 3 = TTDS sau 60 phat
M30DC 18 41 0,29 - .
=0 7o err ] P .
M30XLC-CTN 150 39 75 0,52 “ £
M30XLD-CTN 155 35 60 0,48 -
M30XTT-CTN 145 25 55 0,37 i } o
M30XLC-CXLC 140 42 80 0,87
M30XLD-CXLD 140 38 70 0,68 =
M30XTT-CXTT 135 35 65 0,65
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4. Nghién ctru tai sir dung xi thép 1am cot liéu cho bé tong

Bang 27 Thoi gian déng két clia bé téng st dung xi thép
Thoi gianbat | oy o oian Két thic

dong két, phut 50

dau déng
két, phut

mBit dan K&t thiic

=1
(=1
(=]

M30DC 550 705 Eoo0 .

M30XLC-CTN 495 630 & R 2 2 3 3 3
£ 400 R 3 3 3 3 3 3
- 3 3 3 B ] X )
M30XLD-CTN 555 660 5300 3 3 3 3 X X
B 00 — K 3 3 3 3 3 )
= » 2 2 o N N
M30XTT-CTN 550 680 = e X X X 3 X
3 3 3 B 3 X 3
0 N Y Aot nih WY Y kY
M30XLC-CXLC 480 600 b o & < 9 &
-t-“"’Q o~ Q“ {x’” g cF or

M30XLD-CXLD 530 630 & F & & oy §

¥ ® & & &
Cip phdi bé téng

M3OXTT-CXTT 540 655
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4. Nghién ciru tai sir dung xi thép lam cot liéu cho bé tong
Bang 28 Cudng dd nén, cwdng dd udn, modun dan hoéi, dé chdng tham, do hat
nwd'c cua bé téng st dung xi thép

¥ng d6 nén, MP Khi 5 ché
6i D6 chéng

lwong A, M0 dun dan
s tham -
7ngay  28ngay  91ngay 180 ngay thé tich, nwére héi, GPa
kg/m3
M30DC 38,44 42,05 44,05 45,61 5,95 2404 1,70 B10 35,0
M30XLC-CTN 33,33 38,10 41,62 43,40 4,25 2557 3,06 B8 41,1
M30XLD-CTN 38,89 43,20 45,28 46,89 5,31 2540 1,48 B10 42,8
M3OXTT-CTN 25,56 30,06 32,05 34,49 3,59 2415 2,27 B6 40,0
M30XLC-CXLC 28,67 33,44 35,62 37,65 3,88 2701 3,63 B8 42,4
M30XLD-CXLD 35,11 40,89 43,22 45,17 4,75 2697 1,95 B8 44,5
M30OXTT-CXTT 24,44 31,00 32,76 35,41 2,32 2433 3,26 B6 40,9
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5. Tinh hinh tiéu chuan lién quan téi xi thép tai Viét Nam
D& ban hanh:

- TCVN 13906:2024 Xi thép lam vat liéu san lap (Steel slag using as backfill
material)

- TCVN 13908-2:2024 C6bt liéu xi cho bé tdng — Phan 2: Cét liéu xi oxy hda 16 ho
quang dién (Slag aggregate for concrete Part 2: Electric arc furnace oxidizing
Slag aggregate)

Thoi gian toi sé ban hanh:

TCVN Xi thép lam nguyén liéu san xuét clanhke xi mang
Binh huéng nghién ciru tiép theo:

Xi thép lam vat liéu cho I&p méng duwdng giao thdong

Xi thép lam phu gia khoang cho san xuét xi mang va bé téng
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6. Két ludn

- Trong pham vi nghién ciru ctia d2 tai thi cac mau xi thép theo cac cong nghé 10 luyén khic nhau hién c6 tai Viét Nam déu
khong phai 1a chét thai nguy hai theo phan dinh caia QCVN 07:2009/BTNMT. Céc chi s6 hoat d6 phong xa an toan cua cac
méu xi thép déu dat yéu ciu cho muc dich san l4p trong va ngoai nha.

- Dé c6 thé str dung xi thép 1am vat lidu xdy dung thi xi thép can phai dugc xtr Iy gia cong tach tir tinh va d6 6n dinh thé tich.
V& co ban, d6 6n dinh thé tich ctia cac mau xi thép sau xtr Iy déu dat yéu cau theo quy dinh cua tiéu chudn YB/T 801 khi st
dung cho myc dich san lép

- Kha ning dam chit ciia cac mau xi thép EAF, BOF, IF kha 1 d& dang, thudn lgi cho qua trinh thi cdng dam nén, chi s6 CBR
cua vat li€u xi thép 16n hon rat nhiéu so v6i vat liéu cat san lép thong thuong.

- Cudng dd nén ciia cac mau clanhke (c6 sir dung xi thép trong phdi lidu) co ban 1a thap hon so v6i mau ddi chimg, chi co
mot sb cép phéi thé hién mtrc cao hon nhu: HP90, VK50. Tir két qua cuong do nén ta cod thé nhan dinh ty 1€ str dung xi thép
dé dat két qua tot nhat vé mat cudng do nén 1a 50% ddi véi VY, VK, 90% dbi véi NS, LC, HP

- BOot phdi liéu khi c6 mit xi thép kho nghién hon so véi bot phdi liéu d6i ching

- Hoan toan c6 thé sir dung xi thép thay thé quing sit dé ché tao clanhke dat mac Cp50 theo TCVN 7024

- Khi sir dung xi thép 1am c6t lidu cho bé tong thi lugng nude nhao tron ting, khdi lugng thé tich ting, cudong do chiu nén cua
bé tong st dung cdt lidu xi EAF tuong dwong so véi bé tong st dung cdt liéu tw nhién (cdt liéu BOF giam khoang 15%, IF
giam khoang 30% & tudi 28 ngay)
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& ﬁ VIEN VAT LIEU XAY DUNG - VIETNAM INSTITUTE FOR BUILDING MATERIALS (VIBM)

XIN CHAN THANH CAM ON!




THAM LUAN HQI THAO

“MS& hinh san xuit Vit liéu xay dung (VLXD) xanh theo hwéng tuin hoan
khép kin - Xu huéng phat trién bén virng ciia Doanh nghiép san xuit VLXD”
Ths. Kiéu Viin Mat
Chu tich HPQT Céng ty C6 phan Séng Pa Cao Cudng

I. Giéi thiéu o ’

Cong ty Co phan Song Da Cao Cuong dugc thanh 1ap va hoat dong theo Giay
chirg nhéan dang ky kinh doanh s6 0800376530 do S& Ké hoach va Pau tu tinh Hai
Duong cép 1an dau ngay 17 thang 04 nim 2007 va dugc UBND tinh Hai Duong — S&
Khoa hoc Cong nghé ching nhan 1a Doanh nghiép Khoa hoc Cong nghé theo Gidy
chtrg nhéan s6 01/2014/DNKHCN ngay 15 thang 8 nam 2014; Trai qua hon 17 nim xay
dung va phat trién, Song Pa Cao Cuong da trd thanh thuong hiéu uy tin trong linh virc
nghién ctru thiét ké, ché tao, lap dit, ddao tao, van hanh, chuyén giao cac diy chuyén
cong nghé xir 1y chat thai ran ctia cic nha may nhiét dién chay than, phan bén hoa chat;
cac diy chuyén san xuat vat liéu xay dung mdi; tao ra cac san pham c6 gia tri cao nhu
tro bay, thach cao nhan tao, gach nhe chung ap AAC, tdm ALC, vita kho tron san, keo
dan gach da...gop phan quan trong vao giai quyét bai toan moi truong cho cac nha may
nhiét dién, phan bon hoa chat dong thoi tao ra ngudn nguyén liéu chét lwong cao phuc
vu san xuét trong nudc va xuét khau, tao viéc lam mang lai hiéu qua kinh té, thuc déy
phat trién kinh té tuan hoan, tiét kiém tai nguyén khoang san, chung tay bao vé moi
truong.

I1. Bién doi khi hiu - Thach thirc va d6i méi.

Bién d6i khi hau ¢ Viét Nam cho thay viéc chuyén d6i sang san xuét tiéu ding
bén vitng 12 mot nhiém vu quan trong méi nham hudng tdi phat trién bén ving, 1au dai.
Va mo6 hinh san xuét vat liéu xay dung xanh nhu mot cong cu thiét thuc giup cho céc
doanh nghiép néi riéng va nén kinh té xa hoi n6i chung trong qua trinh thuc hién san
xudt tiéu ding bén vitng, hiéu qua tién toi NetZero 2050 — vi mot Ky nguyén Xanh toan
cau.

. Theo hé théng kiém ké Qudc gia, du bao dén n:Zlm 2030, phat thai cia nge‘lph san
xuat vat liéu xay dung s€ roi vao khoang 125 triéu tan CO2 tuong duong va dén 148
triéu tan CO2 twong duong vao nam 2050. Trong do, san Xut xi mang chiém ty trong
70%, 16m nhét trong nganh san xuat VLXD. H¢ s6 phat thai cho thy nganh cong nghiép
xay dung c6 muc phat thai khi nha kinh rat cao. Do d6, Nha nudc can xdy dung nhiing
chién lugc, chinh sach d6i voi viéc thay tl}e nang lugng cac- bon sur dung cho cac toa
nha, cong trinh. Dicu nay s€ gitip giam thi€u cac nguon phat thai khi nha kinh, dac biét
1a qua trinh san xuat VLXD trong thi cong.

Phat trién kinh té tuin hoan hién nay dang la xu thé chung dé phat trién kinh té
xanh va bén ving. Day la m6t m6 hinh kinh té trong d6 bao gém cac hoat dong nghién
ctru, thiét ké, san xpat, dich vu dat ra myc tiéu kéo dai tudi tho ciia vat chat va loai bo
tc dong tiéu cuc dén moi treong, giam phat thai bang 0 voi muc ti€u Net Zero cap Quoc
gla.



Néu mo hinh kinh té truyén thong chi quan tdm dén viéc khai thac tai nguyén,
san xuat va loai bo sau tiéu thu, dan dén viéc tao ra mot luong phé thai khéng 16 thi mo
hinh kinh té tuan hoan cht trong viéc quan 1y va tai tao tai nguyén theo mot vong khép
kin nham tranh tao ra phé thai. Viéc chuyén ddi sang nén kinh té tuan hoan 1a mot co
hoi 16n dé phat trién bén vimng, khong chi dat myc tiéu kinh té - xa hoi, moi truong, ma
con dé tng pho véi bién ddi khi hau khi cam két cua Viét Nam sau nghi dinh COP 26,
COP 27 va COP 28 dang dugc déy manh va cac doanh nghiép déu nd lyc thuc hién.

Day 14 mo hinh kinh té phat trién tat yéu trén thé giéi hudng téi phét trién bén
vitng, hiéu qua. Kinh té tudn hoan gép phan gia ting gia tri cho Doanh nghiép, giam
khai thac tai nguyén, giam chi phi xir Iy chét thai, giam 6 nhidm méi truong. Ngoai ra,
nén kinh té tudn hoan giup cac qudc gia tiét kiém chi phi, giam thiéu sy bién dong gia
va rui ro dén tir cac nha cung cép, gia ting tinh d6i méi sang tao bang viéc thay thé cac
san pham.

I11. M@ hinh san xuat Vit liéu xdy dung (VLXD) xanh theo hwéng tuin hoan khép
Kin - Xu hwéng phat trién bén virng ciia Doanh nghiép san xuit VLXD

La mgt Doanh nghi¢p Khoa hoc Cong nghé tién phong trong linh vuc xtr 1y cac
chat thai rdn cta cic nha mdy nhiét dién, phan bon hoa chét; nghién ctru ng dung san
xuit cac VLXD méi, VLXD xanh than thién véi moi truong; Song Pa Cao Cuong voi
hon 17 nam x4y dyng va phat trién di luon nd lyc khong ngimg cung sy chung tay
d@)ng hanh cua cac nha khoa hoc dau nganh vé linh vuc vat lidu d3 va dang tao ra nhiing
san pham tét, wu viét phit hop v6i nhu cau ctia nganh VLXD va dic biét 1a than thién
v&1 moi trudng.

Niam bat duge xu thé phat trién ciia nganh VLXD Viét Nam va trén thé gidi,
ngay tir nhitng ngay dau thanh lap, Ban lanh dao Cong ty da dinh huéng rang dé doanh
nghiép phat trién bén viing phai xdy dung mé hinh kinh té tudn hoan khép kin trong do
céc khau san xuét ludén duoc quan ly chat ché nham han ché t6i da viéc phat sinh chét
thai, d@)ng thot déy manh viéc tai sit dung nguyén nhién vat liéu; ap dung khoa hoc
cong nghé mai vao san xuat, giam thiéu phat thai khi CO2 va cac khi thai, chit thai gay
hi€u ing nha kinh, tao ra méi truong lao dong lanh manh hon, an toan hon va mang lai
hiéu qua kinh té cao hon.

1. Bién chét thai thanh hang héa:

Nam 2007, Nha may tro bay Pha Lai dugc xay dung tai phuong Pha Lai, thanh
phd Chi Linh, tinh Hai Duong véi cong suat thiét ké dat 1.000.000 tin/nam; day la day
chuyén Cong nghé ma Cong ty C6 phan Song Pa Cao Cudng 1a don vi dau tién tai Viét
Nam tu nghién ctru, thiét ké, ché tao, lép dat, van hanh nham xu 1y tro xi phé thai caa
Nha may nhiét dién Pha Lai bang cong nghé tuyén udt va say kho dong bo, hién dai,
dam bao ning suit, chat luong, hidu qua cao (céng nghé da dat gidi nhdt “Gidi thudng
Sdng tao Khoa hoc Céng nghé Viét Nam WIPO 2008 va dwgc cdp gidy chitng nhdn
quyén tdc gia tai Cuc Ban quyén Téc gid ndm 2009).



Bing cong nghé cta minh, Chlng tdi da tién hanh xtr 1y triét dé trén 20 triéu tin tro xi
t6n dong, lvu chira tai hai hd Khe Ling va ho Binh Giang ciia Nha may Nhiét dién Pha
Lai, tra lai hon 90 ha dién tich hd cho dia phuong st dung lam noi luu chtra nudc sach
qua d6 gop phan giai quyét bai toan moi truong cho dia phuong, ddm bao an toan van
hanh cho Nhiét dién Pha Lai.

San pham sau qua trinh xr Iy, tuyén tach 1a tro bay chat lugng cao mang thuong
hiéu SCL- Fly Ash dat tiéu chudn My ASTM — C618 va tiéu chuan, quy chuin Viét
Nam TCVN 10302:2014; QCVN 16:2019/BXD dugc trng dung trong thi cong cac cong
trinh trong diém quéc gia va qudc té nhu: Thily dién Son La, Thiy dién Ban Chat, Thiy
dién Trung Son, Thuy dién Lai Chdu, Thuy dién Xekaman va Thuy di¢n Nam Theun 1
(Lao); Thuy dién Nam Sam 3 (L4o)...va phuc vu xuét khau 1am phu gia cho nganh san
Xuat xi mang, vat li¢u xay dung...




Thiiy dién Nam Theun I - LA0 Thiiy dign Nam Sam 3 - La0

ro bay chit lwong cao phuc vu xudt khiu

Hién nay, Cong ty da va dang thuc hién xu ly lugng tro xi thai ra hang ngay cua
Nha may Nhiét dién Pha Lai va cac nha may nhiét dién mién Bic nhu nhiét dién Ubng
Bi, nhiét dién Mong Duong, nhiét dién Ha Khanh, nhiét dién Hai Phong; bén canh do,
tir nam 2021 Chung t6i tién hanh cong tac dau tu xay dung Nha may xir 1y tro xi va san
xuit VLXD moi tai huyén Tuy Phong, tinh Binh Thuén vdi cong suat thiét ké GP1 la
1.000.000 tin/ndm nang tong cong sut hai nha may 1én 2.000.000 tin/nim. Nha may ra
doi nham xu 1y triét dé lugng tro xi ton dong trén bii xi cta cac Nha may cum nhiét dién
Vinh Tan, nghién ctru ché bién sau bién chat thai thanh cic san pham hang héa hitu ich,
c6 gia tri kinh té cao vira gop phan vao viéc dam bao an toan van hanh cho nha may va
an ninh ning luong qudc gia, dong thoi tao viéc lam cho lao dong dia phuong, tao dong
luc thuc ddy phat trién kinh té cho tinh Binh Thuan.
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chira xudt hang tai cing quéc té Vinh Tan - Binh Thudn



at 08:45:03
Binh Thuan

H. TuyRARHY
Y ot Nam
X. Vinh Tan

Xdy dung Nha mady xw ly tro xi tai Vinh Tdn - Binh Thudn

Trén co s¢ ngudn nguyén lidu 13 tro bay chét lugng cao; véi mong mudn khéng chi dimg
lai & viéc st dung tro bay lam phu gia cho bé tong dam lan RCC hay xuat khau lam phu
gia san xudt xi ming; Song Pa Cao Cudng bang luc luong lao dong cd chuyén mén cao,
cung su déng hanh cua cac Nha khoa hoc, cac vién nghién ctru dau nganh vé linh vuc
vat liéu xay dung, su ung hd ctia Chinh Phu; chiing t61 da nghién ctru, ing dung tro bay
vao san xuit tao nén mot chudi cac san pham VLXD xanh, than thién v6i moi trudng va
dem lai hidu qua kinh té cao. Cu thé:

i) Xay dwng Nha mdy sin xudt bé tong khi chung dp AAC-Block va tim ALC:

e

- Cong suat: 200,000 m3/nim

- Tiéu chuan Viét Nam: TCVN 7959:2017

- Tiéu chuan Viét Nam: TCVN 12867:2020

- ~ Tiéu chuan Puc: DIN 4156

- ~ Tiéu chuan Trung Qubc: GB11968-2006

Diy 1a dong san pham VLXD méi, xanh, than thién v6i méi trudng tai thi trudng Viét
Nam véi nhiéu vu diém ndi troi so voi VLXD truyén théng nhu:



+ La vat liéu khong nung dugc san xuét theo cong nghé chung 4p do d6 1am giam sy
phat thai khi CO2 va cac khi gay hiéu tng nha kinh, gép phan bao vé méi trudng.

+ Nguyén liéu sir dung 1 tro bay sau xtr 1y (chat thai ctia cac nha may nhiét dién), thach
cao nhan tao (chat thai ciia nha may phan bon hoa chat) thay thé cho cat, dat sét, thach
cao tu nhién; giai quyét bai toan méi truong va tiét kiém ngudn tai nguyén dang ngay
cang can kiét.

- Do bén cao, d& dang van chuyén, thi cong, lap dat, tiét kiém chi phi nhan cong va rat
ngin thoi gian xay dung; dong thoi thuan tién khi thao d& va hoan toan co thé tai sir
dung giup giam phat sinh phé thai trong xay dung va kéo dai vong doi ctia san pham.

- Trong lugng nhe: Khoi lugng thé tich kho cua bé tong khi chung ap AAC chi tir 400
+ 800 kg/m3, chi bang 1/3 + 1/4 gach dat sét nung truyén thong va 1/6 so véi bé tong
thong thudng. Nho d6 giam tai trong cho toan bo toa nha; giam chi phi két ciu méng tir
10 - 15% so v6i gach x4y truyén thong.

- Kha ning chdng ndng, cach nhiét: Pay chinh 1a diém manh cua vat liéu nay khi hé s6
dan nhiét chi tir 0.11 + 0.18 W/mOK. Kha ning chéng néng, cach nhiét cao gap 6 dén 8
1an so véi gach do6 truyén thong lam cho cac cong trinh xay dung tir bé tong khi chung
ap ludn mét vao mua hé va 4m vao mua dong, tir d6 giup tiét kiém nang lugng.

- Kha ning cach &m vuot troi: Do cach am tir 40 dén 47 dB. Pic tinh cach 4m nay duoc
tao ra tir cau trac hang triéu bong khi réng bén trong. Am thanh khi di qua vat liéu bi
phan tan va hép thu tao nén kha nang cadch am wu viét cua vat ligu.

- Kha ning chéng chay: Chdng chay vuot trdi dat quy chuan QCVN 06:2022/BXD va
EI240 ctia san pham bé tong khi chung 4p AAC da dugc chimg minh qua két qua thi
nghi¢m cua Truong Pai hoc Phong chdy chira chdy. Pay 1a dac tinh vo cung quan trong
khi img dung trong xay dung dan dung cling nhu xay dung cong nghiép, dem lai sy an
toan cho nguoi st dung.

- P6 chinh x4c vé kich thude: San pham bé tong khi chung ap c6 kich thudce xay dung
kha 16m, san xuat theo dung kich thuéc quy chuan gitip viéc xay tuong c6 do chinh xéac

cao, bé mit tuong bang phang gitp tiét kiém chi phi hoan thién, to trat.
p P 7k

St dung bé tong khi chung dp trong thi cong nha ¢ din dung



#

ﬁ’ dung bé tong khi chwng dap trong thi cong cong trinh cong nghiép

=> Nhur vy, bang viéc sir dung nguyén liéu 1 tro bay chat lugng cao sau xir 1y dé san
xudt bé tong khi chung ap thay cho viéc str dung dat, cat da gop phan bao vé ngudn tai
nguyén khoang san dang ngay cang can kiét, khong sir dung than dé nung lam giam phat
thai khi CO2 va céc khi thai, chét thai gay hiéu tng nha kinh, bao vé méi truong. San
pham hién nay di va dang dugc ing dung rong rii trong xdy dung dan dung va cong
nghiép tai thi truong Viét Nam. Hién nay, Chung t6i dang trién khai mo rong san xuét
du kién ning cong suét 1én 250.000 m3 tai Nha may cum Pha Lai va dau tu Nha may
m&i tai Binh Thudn véi cong suat du kién 300.000 m3/nim nham dap Gng nhu cau ngay
cang tang cta thi truong VLXD Viét Nam va hudng t6i xuat khau ra thi trudng quic té.
ii) Xay ding Nha mdy sin xudt viva khé trén san SCL - Mortar

Song song véi viéc nghién ctru, ing dung tro bay vao san xuét bé tong khi chung
ap; tai Séng Pa Cao Cudng, chung t6i con tmg dung tro bay trong san xuat vita kho tron
san tao ra dong san phérn cé tinh ing dung cao, tién lgi trong thi cong, han ché that thoat
trong qua trinh sir dung, d& dang van chuyén, bao quan; cht lwgng san pham dam bao
c4c tiéu chudn, quy chuan cua Viét Nam vé vita xdy dung va ¢ gia thanh rat canh tranh
s0 v4i vita xay truyén thong.
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- Cong suat: 1.000.000 Tan/nim

- Tiéu chudn Viét Nam: TCVN 4341:2022

- Tiéu chuén Viét Nam: TCVN 9028:2011

- Tiéu chuan Viét Nam: TCVN 7899-1:2008

15
1S0 9001:2015
150 14001:2015

E »‘IIY DUNG SCL-MORTAR

San phém vira kho tron san SCL-Mortar hién dang duogc nhiéu nha thau 16n tai
Vi¢t Nam quan tdm va tin dung nhu Vinhomes, Vincons, Delta, Cotechcons, Hoa Binh
Group, Alphanam, Newtecons ...tai cac du an, cong trinh 16n nhu Vin Ocean Park Hung
Yén, dy 4n Vin Vil Yén - Hai Phong...; Nhim dép tng nhu cau cua thi trudng vé san
pham vita kho tron sin khong chi cung cip cho thi truong mién Bic ma con cung cép
cho thi trudng mién Trung va mién Nam va hudng t6i xuat khau, SCL da va dang dau
tu to hop san xuat VLXD tai tinh Binh Thuan dy kién s& van hanh GD1 vao cudi Quy
11/2024 qua d6 nang tong cong suat vira kho tron sin 1én khoang 2.000. OOO tAn/nam.

Vita kho trén san SCL-Mortar thi cong dw dn Vin Ocean Park Hung Yén

iii) Xdy dung Nha mdy sin xudt keo ddn gach dd, keo chit mach bot bd SCL Sklmcoat
Bén canh san pham 1a bé tong khi chung 4p va | g\ﬁi ¥y
vira kho tron sin, dé hinh thanh bo san pham . \ ;

VLXD dong bd, chung t6i d3 nghién ctru va @i&
cho ra doi dong san pham keo dan gach da, keo

chit mach, bot ba nodi ngoai that gop phan gitp
céc nha thau co thém sy lua chon san phém dé
hoan thién cong trinh ctia minh.

- Cong suat: 100,000 Tan/nam

- Ti€u chuan Viét Nam: TCVN 7899-1:2008

- 1ISO 13007-1:2004
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Qa—gwupﬁumum.—
T vumuen ke Tam

SCL - EkoFlex

Nhu vay, v6i ngudn nguyén liéu dau vao 1a tro bay sau xir 1y dat chét luong cao;
SCL d3 tao ra mot chudi cac san phém hitu ich, c¢6 tinh rng dung cao va dac bi¢t day la
céc san pham xanh, than thién véi moi trudng; cé vong doi dai va hoan toan co thé tai
tuan hoan trong qué trinh sir dung. Pidu d6 vira gop phan bao vé moi trudng, vira gop

phan bao v¢ nguon tai nguyén khodng san dong thoi gitp tiét ki€ém chi phi san xuat, ha
gia thanh san pham va dem lai hi€u qué kinh té cao cho ca nha san xuat va nguoi su
dung san pham.

Tiép nbi thanh cong va kinh nghiém trong linh vyc xtr 1y tro xi nhiét dién; nim
2009 Coéng ty CP Song Pa Cao Cuong dd du tu va chuyén giao cong nghé xu Iy cho
Cong ty CP Thach Cao Pinh Vii dé khai thac, xir Iy bi thai phosphogypsum ctia nha



may phan béon hoa chat DAP VINACHEM tao ra san phém la thach cao nhan tao voi
cong sudt 1.000.000 tin/nam (dang bot); 750.000 tin/nim (dang vién) va hon 36.000
tAn phu gia khac. San phém thach cao nhan tao dat TCVN 11833:2017 dugc ting dung
1am nguyén liéu san xuit xi mang, tim tran, gdm s, ... vira giai quyét bai todn moi trudng
cho KCN Dinh Vi, vira dem lai hi¢u qua kinh té, dic biét gitip cho nganh san xi mang
chu dong duoc ngudn nguyén lidu san xuit, giam su phu thudc vao ngudn nhap khau
nude ngoai tiét kiém chi phi, giam gia thanh san pham. Pay ciing 1a dé noi dung cua dé
tai khoa hoc cong nghé cp quéc gia: “Nghién ciru hoan thién cong nghé, thiét ké ché
tgo day chuyén xir Iy phosphogypsum (PG) ciia DAP Dinh Vii lam phu gia xi médng va
lam nguyén liéu dé san xudt tam thach cao xay dwng” ma SCL di thuc hién va bao vé

thanh cong nam 2020.

BO KHOA HOC VA CONG NGHE CONG HOA XA HOI CHU NGHIA VIET NAM
CUC THONG TIN KHOA HQC Poc lap - Tw do - Hanh phiuc
VA CONG NGHE QUOC GIA

GIAY CHUNG NHAN

PANG KY KET QUA THUC HIEN NHIEM VU KHOA HOC VA CONG NGHE
SU DUNG NGAN SACH NHA NUGC
S6 dang ky: 2023-99-0945/NS-KQNC
Tén nhiém vu: Nghién ctru hoan thién céng nghé, thiét ké ché tao day chuyén
xw ly phosphogypsum (PG) caa DAP Dinh Vi lam phu gia xi mang
va lam nguyén liéu dé san xuat tAm thach cao xay dwng
(Ma sé nhiém vu: DPTDL.CN-67/15)

Cép nhiém vu: Québc gia
T chirc cha tri nhiém vu: €éng ty Cé phan Séng Pa Cao Cwéng

Co quan cht quan cula td chirc cht tri: UBND tinh Hai Dwong
cha nhiem nhiem vu: KS. VU VAN CHIEN

Ca nhan tham gia: TS. Nguyén Héng Quyén, KS. Nguyén Vian Thang,
ThS. Kiéu Van Mat, KS. Nguyén Chu Dwong,
KS. Nguyén Vin Dw, KS. Nguyén Dinh Tuyén,
KS. Lé Tuan Minh, KS. Nguyén Thanh Ha, KS. Trinh Ngoc Cwong

Hoi déng danh gia nghiém thu chinh thic két qua thwc hién nhiém vu khoa hoc va
cdng nghé duoc thanh lap theo Quyét dinh sb6 744/QP-BKHCN ngay 23 thang 03 nam
2020 cua B trwéo'ng Bé Khoa hoc va Céng nghé, hop ngay 16 thang 06 nam 2020

da dang ky két qua thwc hién nhiém vu khoa hoc va cong nghé./.
Ha Noi, ngay 19 thang 6 nam 2023

KT. CUC TRUONG
PHO CUC TRUONG

Hé so lwu tai:

Cuc Théng tin khoa hoc va céng nghé quéc gia.
Bia chi: 24-26 Ly Thuong Kiét, Ha Noi

Sé hd so lwu: 22595/NS-KQNC
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Pidu 2. Nhiém vu duge thyc hién viée quyét todn va thanh Iy hop ddng sau
BO KHOA HOC VA CONGNGHE  CONG HOA XA HOI CHU NGHIA VIET NAM khi céc sin phim ciia nhiém vu va tai sin d mua sm bing kinh phi thyc hién da
N SRR DPic lap - Ty do - Hanh phic Yooy b8 v hdn oo B = ik il Binh. ikesdhe Bl va st dung
So: 2324 /QD-BKHCN e T dl{qc iém ké va ban giao theo céc quy dinh hién hanh. Viéc cong 0 va sir dung
Ha Ngi, ngay 17thang 10nam 2023 két qua d tao ra ciia nhiém vu dugc thyc hién theo céc quy dinh hign hanh.
Pidu 3. Quyét dinh c6 hiéu Iyc ké tir ngay ky.
x QUYET DINH Vu truémg Vu Khoa hoc va Cong nghé cdc nganh kinh té - ky thuat,
h”Vc “’fjlw“hg nhgn ket qu-«; thyc hign Giam déc Vin phong cdc chuong trinh trong diém cép nha nuéc, Chi nhigm
; /3 . ; Fioe
RSV LINATIOR YA SOUE NEAV ERp NOC BIR nhiém vy, Thu truéng céc t6 chire, don vj lién quan ¢6 trach nhiém thi hinh

Quyét dinh néy,j’@v/ -

BQ TRUONG I ;
BO KHOA HQC VA CONG NGHE Noi nhn: KT. BQ TRUONG
- Nhu Didu 3; Pt TRUONG
- B$ trwdng (dé bdo cdo); \
Cain cit Nghi dinh s6 28/2023/NP-CP ngay 02/6/2023 cia Chinh phii quy -Luu VT, CNN.
dinh chirc nang, nhiém vy, quy@n han va co cdu 16 chirc cia Bj Khoa hoc va
Céng nghé; . =/}
Can cir Nghi dinh 6 08/2014/ND-CP ngay 27/01/2014 ciia Chinh phit ’:Mw;ﬁ Hoang Giang
quy dinh chi tiét va huong dan thi hanh mjt so diéu cha Ludt khoa hoc va
cong ngh¢;

Cin cir Thong tur s6 11/2014/TT-BKHCN ngay 30/5/2014 ciia Bg trucng
Bg Khoa hoc va Cing nghé quy dinh viéc danh gid, nghi¢m thu Két qua thic
hién nhiém vu khoa hoc va cong nghé cap qué’c gia st dung ngdn sach nha
nude;

Xeét dé nghi ciia Hpi dong khoa hoc tur vin dinh gid, nghiém thu nhigm vu
KH&CN cdp quéc gia dwoe thanh 1gp theo Quyét dinh sé 744/0D-BKHCN
22/3/2020 ciia Bé truémg Bg Khoa hoc va Cong nghé;

R Theo dé nghi cua Vu trucng Vu Khoa hoc va Cong nghé cdc nganh kinh
te - ky thudt.

QUYET DINH:

Pidu 1. Cong nhan két qua thye hién nhiém vu khoa hoc va cong nghé
chp quéc gia “Nghién ctru hon thién cong nghé, thiét ké ché tao diy chuyén xir
1y phosphogypsum (PG) clia DAP Binh Vii lim phu gia xi ming va lam nguyén
liéu dé sén xuét tm thach cao xay dyng”, mi s6 DPTDL.CN-67/15.

Chi nhi¢m nhig¢m vy: KS. Vil Vin Chién.

T chirc chu tri: Cong ty Co ph:én Séng Pa Cao Cuong.

Xép loai: Pat.

2. Ung dung khoa hoc cong nghé vao san xuit

Trong sudt chiang duong 17 ndm hinh thanh va phét trién, Chlng t6i luén xéac
dinh rang d6i mai khoa hoc cong nghé 1a yéu t6 then cht mang tinh séng con ctia Doanh
nghiép. Trong xu thé phat trién clia nganh san xuat VLXD ngay nay ludn ludn phai dat
ra bai toan: Lam thé nao dé nang cao ning sut chit luong san pham, 1am thé nao dé tiét
giam chi phi san xuat, ha gia thanh. Va khoa hoc cong nghé chinh 1a chia khoa dé giai
cic bai toan d6. Tai SCL, chung t6i ludn chu trong cai tién cong nghé, nang cip day
chuyén thiét bi nham t4i uu cic cong doan san xuat. C6 thé ké dén nhu:

- Sir dung cong nghé 16 d6t Biomass v6i nguyén liéu 1a mun, chau, phé thai nong nghiép
thay thé cho sir dung than d4 vira tiét kiém tai nguyén, vira giam phat thai CO2, dong
thoi giam chi phi san xuét, ha gi4 thanh san pham.

- Ap dung va cai tién cac cong doan san xuat sao cho co thé tan dung t6i da phan ning
luong du thira ctia cong doan nay tai tudn hoan, tai str dung dé 1am ning luong cho cong
doan khac.

- Thay thé viéc sir dung cac dong co d6t trong dung xing, dau bang cac dong co dién
vira giam phat thai, vira giam tiéng 6n dong thoi dem lai hiéu qua kinh té 13 rét.

- Xay dung cac duong dng din nham tai tuan hoan va st dung luong nudc du thira, tai
st dung phé liéu trong qua trinh san xuit; han ché thai loai ra méi truong.

Di d6i voi cong tac cai tién khoa hoc cong nghé, Cong ty ludn tra trong tdi cong
tac dao tao CBCNV NLD nhdm nang cao trinh d9, y thirc trong cong viéc mang lai hiéu
qua san xuit va xdy dung vin héa Doanh nghiép, moi truong lao déng lanh manh va an
toan.
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Véi nhitng dong gop ctia minh trong viéc san xudt vat liéu xay dung xanh, than
thién véi moi trudng va phat trién moé hinh kinh té tuan hoan khép kin theo hudéng bén
vitng, SCL di dat dwogc rat nhiu cac giai thudng trong nganh VLXD nhu: Huy chuong
Vang hang Vi¢t Nam chit lugng cao, dugc hoi déng khoa hoc cong nhéan vat li¢u xanh
dat cac tiéu chi vi méi trudong xanh qudc gia 1an thir I nam 2013; 12 hoi vién vang GOLD
MEMBER cua hoi cong trinh xanh Viét Nam VGBC; Thuong hiéu tiéu biéu nganh Xay
dung lan thi IV; Top 10 Doanh nghiép xanh va phat trién bén vimg 2023. Thuong hi¢u
tiéu biéu nganh Xay dyng lan thir IV; Top 10 san phdm va dich vu chat luong chau A
nam 2023.

I11. Cac chinh sich ciia Chinh phi, s vao cudc ciia cac cap Bo, nganh va co hi
cho cic Doanh nghiép san xuat VLXD xanh.

Theo Thong tu s6 13/2017/TT- BXD cong trinh xay dung cong déu phai ding
vat liéu nhe, tiét kiém nhién liéu. Pic biét, trong giai doan hién nay Chinh phu, B§ Xay
dung, cac BQ, nganh chi dao rat quyét liét ddi voi viée sir dung cac vat li¢u khong nung,
vat liéu xanh than thi€n moi trudng va céac vat liéu tai tao trong qua trinh chat thai cua
cac nganh cong nghiép dé str dung va tiét kiém nhién liéu, dat dai, bao vé moi trudng, ...
Trong d6, cac chi thi, quyét dinh chi dao rat rd cac cong trinh c6 von tir ngan sich Nha
nude, cac cong trinh c6 von kinh doanh nudc ngoai phai str dung vat liéu khong nung
co ty I¢ vat li¢u nhe vdi nha cao téng va vat liéu khong nung vai vat liéu khac, dam bao
cac yéu t6 vé Cong trinh xanh theo tiéu chuan qudc té nhu tiéu chuan LEED cua My,
Green Mark cua Singapore...

Bo Xay dung tiép tuc trién khai hiéu qua Chién lugc phat trién VLXD Viét Nam
thoi ky 2021 - 2030, dinh huéng dén nim 2050; Chuwong trinh phét trién vat liéu xay
dung khong nung tai Viét Nam dén nam 2030; P& an An ninh kinh té trong linh vuc
VLXD; Chi thi 08/CT-TTg ngay 26/3/2021 cia Thi tuéng Chinh phil vé ddy manh xir
1y, st dung tro, xi, thach cao cia cac nha may nhiét di¢n, nha may hoa cht, phan bén
1am nguyén liéu san xudt VLXD va trong cac cong trinh xay dung .Nhitng nim gan day,
phat trién VLXD dugc chu trong hon theo hudng phat trién bén viing, bao vé mdi trudng.
Ching ta uu tién dau tu dy 4n san xudt VLXD mdi, cac du an cong suét 16m st dung
cong nghé tién tién.

Bén canh d6, hanh lang phap 1y, hé théng vin ban quy pham phap luit ngay cang
day di1, hoan thién, tao diéu kién thuan loi cho cac nha dau tu, cic Nha thau ¢ co s& ap
dung va tiép can san pham dua vao thi cong trong cac cong trinh, du 4n xdy dung.

IV. Két luin va kién nghi

Su gia tang nhu ciu vé nguyén li¢u tho, trong khi ngudn nguyén liéu nay ngay
cang can kiét, dic biét doi vi ngudn tai nguyén khoang san, ngudn tai nguyén khong
thé tai tao duoc; Su phu thude vao cac nudc khac, dac biét cac quéc gia phu thudc nudce
khac vé nguyén liéu tho. Su phu thudc ndy din dén cing thang vé chinh tri toan cau;
Tac dong dén su bién doi khi hau (phat thai cac khi nha kinh, dic biét 1a CO2) lam gia
tang qua trinh bién doi khi hau cuc doan, gdy nén cac hau qua cuc ky nghiém trong. Su
chuyén doi sang nén kinh té tuan hoan véi myc tiéu st dung ning luong bén ving sé
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lam giam qua trinh bién doi khi hau; Tao ra cac co hoi kinh té, dic biét d6i véi DN va
khoa hoc trong linh vyc nghién ctu doi mai, thiét ké, tai ché va sang tao. Trén co s do
SCL ¢6 mot s6 dé xuit, kién nghi sau:

- Chinh phu tiép tuc ban hanh cac co ché chinh sach nhim thic dy san xuét va
tmg dung vat liéu xay dung xanh; tao co ché phu hop dé vat lidu xay dung xanh dé dang
dén v6i nguoi tidu ding, cac chi dau tu, nha thau, cac dy an.

- Pay manh cong tac truyén thong, dao tao nham ning cao nhan thirc ciia cong
d6ng vé vat liéu xay dung xanh va lgi ich ma chung mang dén cho chu dau tu, ngudi sir
dung noi riéng va toan xi hoi néi chung, dé thay dbi thoi quen trong viée sir dung vat
li¢u xay dung.

- Cac co quan chirc nang can ban hanh day du céc tiéu chuan, quy chuan k¥ thuat
san pham, huéng dan st dung va dinh muc kinh té k¥ thuat lién quan dén viéc sir dung
vat li¢u xay dung xanh.

- S6m hoan thi¢n c4c quy trinh danh gia, céc tai li¢u, cong cu hudng din dé Doanh
nghi¢p, nha san Xuét tiép can duogc vai tin chi Cacbon va céc loi ich ma kinh té tuan
hoan mang lai.

- H6 trg Doanh nghiép tiép can t6i cac ngudn von tin dung xanh, ngudn von uu
dai trong nudc va quoc té.

SCL tin réng, vOl1 su déng thuan va hd trg tir cac chinh sach ciia Chinh phu, sy
vao cudc ciia cac cip B9, nganh ciling nhu cong tac truyén thong nang cao nhén thirc ciia
cong dong vé stir dung VLXD xanh va lgi ich cia san pham mang lai s& thay d6i thoi
quen trong viéc sir dung VLXD véi chu dau tu noi riéng va nguoi tidu dung néi chung.
Bai toAn moi trudng, viée lam va su hitu ich cta san pham s& mang dén mot méi trudng
xanh, sach va hudng t61 hoan thanhmuc tiéu Netzero vao nam 2050.

Cong ty C6 phan Song Pa Cao Cuong — Pong hanh cing hoan thién va phat trién — Gop
phan vao sy nghiép bao vé méi trudng, phat trién bén ving.

SCL kién tao khéng gian, mang lai Hanh Phiic!
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Tai li€éu tham khao:

(1): https://quochoitv.vn/cum-tieu-diem-hang-trieu-tan-co2-phat-thai-tu-san-xuat-vat-
lieu-xay-dung-192667.htm

(2): https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=192748

(3): https://chinhphu.vn/?pageid=27160&docid=200800&tagid=6&type=1

(4): https://tulieuvankien.dangcongsan.vn/he-thong-van-ban/van-ban-chi-dao-dieu-
hanh/chi-thi-so-08ct-ttg-ngay-2632021-cua-thu-tuong-chinh-phu-day-manh-xu-ly-
su-dung-tro-xi-thach-cao-cua-cac-nha-may-7318

14



Transitioning towards circular construction
to advance sustainable development

ReBuMat
HOCHSCHULE
German-Vietnamese Collaborative LUBECK

Project on Resource-efficient

Construction using Sustainable i
Building Materials Prof. Dr. Dirk Schwede (PhD)

Professur fur Energie- und Geb&udetechnik

Fachbereich Bauwesen

ReBu Mat Sym pOSium Technische Hochschule Libeck

H Méoénkhofer Weg 239, D-23562 Libeck
SGSSlF)n 4:’ Tue.Sday’ 1 4052024 . Tel. +49/451/300-5367
Hanoi University of Civil Engineering F e SRS

KNBau

MOtlvatlon Kommission Nachhaltiges Bauen

am Umweltbundesamt

» Up to 40% of all greenhouse gas
emissions are caused by the production
of building materials such as cement,
steel and glass, as well as the heating and
cooling of our buildings.

» 90% of the domestic mineral raw
material extraction flows into the
construction sector.

» 54% of waste in Germany is associated
with construction activities. The
proportion of high-quality recycled
material that flows back into the building
sector is in the single-digit range.

» We spend over 90% of our lives in our
buildings, so it is particularly important to
avoid substances that are hazardous to
health and whose inhalation makes us
sick.

. TECHNISCHE
‘ ' HOCHSCHULE
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KNBau

5 key messages Kommission Nachhaltiges Bauen

am Umweltbundesamt

The understanding of a new
circular economy must be promoted.

The building stock must be
used and protected.

Circularity must be
measurable and transparent.

Responsibility must be
distributed fairly.

The waste hierarchy must be developed
into a resource management hierarchy.

. TECHNISCHE
‘ ‘ HOCHSCHULE
REBUAMT Symposium Hanoi, Hanoi University of Civil Engineering, 14.5.2024 Seite 3 Prof. Dr. Dirk Schwede (PhD) LUBECK

KNBau
R_strategies over the |ifecyc|e Kommission Nachhaltiges Bauen

am Umweltbundesamt

Kreisiz,, fo
-

®
%,
» ©

rethink

Ressourcen-
entnahme

reduce

reducing
cycles

refuse

verzichten

. n
e

refurbish
%

repurpose

ertiichtigen

slowing down
cycles

reuse

repair

wiederverwerten

weiterverwerten recycle
remanufacture
verwerten der
recover

Produkt-
gestalt

R strategies throughout the life cycle.

Green: Strategies to reduce resource consumption.

Blue: Strategies for prolonging and intensifying resource use.

Yellow: Strategies for closing material cycles.

Figure according to [DIN Deutsches Institut flir Normung e. V.: Model of R-strategies]
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KNBau

Definition relevant to the circular economy Kommission Nachhaltiges Bauen

am Umweltbundesamt

The prevailing Babylonian Reuse of Re-Use
jumble of languages in the construction
complex of topics of recycling products Re-Use/

allows for vagueness, room Further-Use
for interpretation, glosses
over the successes of
recycling and leads to

greenwashing.

Recycling/
abiotic recycling

Further Utiization/

There is an urgent need to Downcycling

establish unambiguous

definitions as a prerequisite Higher Utilization/

for clear regulations and Recycling of Upcycling
'thelr unam'blguous construction
interpretation and products Composting/

implementation. biotic recycling

Quality-degrading
cascading

Quality-preserving
cascading

re20¢d

. TECHNISCHE
‘ ' HOCHSCHULE
REBUAMT Symposium Hanoi, Hanoi University of Civil Engineering, 14.5.2024 Seite 5 Prof. Dr. Dirk Schwede (PhD) LUBECK

KNBau

Definitions Of the Re'Use Kommission Nachhaltiges Bauen
of construction products am Umwelioundesamt

inside the
External _of e # Re-Use
construction t
sector _ Soeiol Reuse of a used product for
" the same purpose while
. _ 75 retaining its shape and with
: further \\\ the same quality stapo!ards
uitifesiten N compared to the original
> % purpose, i.e. while
& )2 maintaining quality. The
, — product of a reuse/re-use is a
P
recyclmg : closed-loop secondary
I Lk | product
I . = Il = |
I
\ !
dke / - pollutant-free
compostion : / .
: / —> pure material
- non-destructive
dismantling
- to market demand
f - burability
no further disposal ~ - modularity

use ) ~

definitions translated from © TEAMhillebrandt TECHNISCHE
HOCHSCHULE

REBUAMT Symposium Hanoi, Hanoi University of Civil Engineering, 14.5.2024 Seite 6 Prof. Dr. Dirk Schwede (PhD) u LUBECK




Definitions for the recycling
of construction products

KNBau

Kommission Nachhaltiges Bauen
am Umweltbundesamt

7 inside the
External of = : construction O
construction : sector .
sector : Recycling/
: " 7 abiotic recycling
Z - e
7 < Return of used materials to a
L u;‘ﬁ:‘;ﬁgn \\\ manufacturing process with
< A dissolution of the shape into
\q new products with the same
, — quality standards as the
recycling 7 origina.l purpose, i.e. while
27 'I maintaining quality.
I" i
\ ] The product of a
ke : X 7 reuse/recycling is a closed-
compostion 2 7 loop secondary raw

no further f disposal
use ) ~

definitions translated from © TEAMhillebrandt
REBUAMT Symposium Hanoi, Hanoi University of Civil Engineering, 14.5.2024

material/recycled material.

- pollutant-free
- pure material

. TECHNISCHE
. ' HOCHSCHULE
Seite 7 Prof. Dr. Dirk Schwede (PhD) LUBECK

Innovation towards the circular economy

KNBau

Kommission Nachhaltiges Bauen
am Umweltbundesamt

existing -
building stock Dem0|ItIO|"]
technologies

Processing
technologies

Recycling
technologies

@ > Resource-saving
—> construction

Use of recyclates
and recyclable
building materials

[ new ] Development of

building stock dlsmountgble
constructions

Interactions between new construction planning and the available
technologies at the end of life of resource-saving buildings.

Image by[Kommission nachhaltiges Bauen am Umweltbundesamt: Schonung naturlicher Ressourcen

durch Materialkreisldufe in der Bauwirtschaft, Dessau-RoRlau, 2018]

REBUAMT Symposium Hanoi, Hanoi University of Civil Engineering, 14.5.2024

Evidance for the
the recyclability of
components

and parts

. TECHNISCHE
. ' HOCHSCHULE
Seite 8 Prof. Dr. Dirk Schwede (PhD) LUBECK




KNBau

Bu"ding Resource Passports and Kommission Nachhaltiges Bauen
CirCUIarity Rating Systems am Umweltbundesamt

Building resource passports make the » Dismantling concept,

circularity of a building measurable and

assessable. P pollutant assessments and

They compile information from the digital » Other property-specific documents
product passports of the materials used, as such as the building permit

introduced by the amended Construction
Products Regulation.

At the same time, a digital building resource There is a need for standardised

passport is only one part of a higher-level specifications for the structure, content and
building passport. data interfaces of these passports.

. TECHNISCHE
REBUAMT Symposium Hanoi, Hanoi University of Civil Engineering, 14.5.2024 Seite 9 Prof. Dr. Dirk Schwede (PhD) u 'L'I(?B?éic“um

KNBau

analysis of circularity of designs Kommission Nachhaltiges Bauen

am Umweltbundesamt

Detailed analysis methods and materials
science expertise are urgently needed to
support planners in the development of
recycling-friendly constructions.

Corresponding analysis methods are to be
further developed and integrated into
design tools. This requires the systematic
updating of databases with information on
the solvability of joining techniques and
the compatibility of material
combinations.

Similar to the OKOBAUDAT, these should
be provided by the Ministry of
Construction and filled with generic data,
as well as verified data from
manufacturers. The data should be able to

Analysis of the circularity of
building constructions. be read and evaluated by software tools.

Abbildung nach [Schwede, D.; Storl, E.: Methode zur Analyse der
Rezyklierbarkeit von Baukonstruktionen, Bautechnik 94 (2017), Nr. 1, S. 1-9]

. TECHNISCHE
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KNBau

Material Cycle Label for Implementation in

Kommission Nachhaltiges Bauen

Building Resource Passports am Umweltbundesamt
Rohstoffanteile Verwertungsweg
Material Content End of Life

Wiederverwertung /

. Wiederverwertung /
Recycling auf gleicher Qualitatsstufe

Recycling auf gleicher Qualitdtsstufe

Weiterverwertung, Qualitatsstufe hoch /

. Weiterverwertung /

Downcycling Downcycling im Bauwesen
. Neumaterial auf Basis nachwachsender, Weiterverwertung, Qualitatsstufe niedrig /
als nachhaltig zertifizierte Rohstoffe Downcycling auBernalb des Bauwesens

Neumaterial auf Basis nachwachsender
Rohstoffe

I:‘ Neumaterial

keine klare Trennung zwischen
Qualitatsstufe hoch und niedrig méglich

Beseitigung oder Verlust

my

Aktueller Sekundar-Rohstoffanteil
Material Recycling Content (MRC)

Potenzieller Sekundar-Rohstoffanteil
Material Recycling Content Potential (MRCF)

Aktueller Verwertungsweg
Material End of Life (MEoL) ‘

Potenzieller Verwertungsweg
Material Fnd of Life Potential (MFEol P)
lo% 20% 40% 60% 80% 100%

Material cycle label to represent the previous material life cycle (product-specific and potentially possible

secondary raw material contents) and the further recycling path (currently practiced and potentially possible).
[TEAMhillebrandt: MEoLP moglicher Verwertungsweg, als Erganzung zu Hillebrandt, A., P. Riegler-Floors, A. Rosen & J.-K. Seggewies (2021): Atlas
Recycling: Gebadude als Material-ressource. Edition Detail. Detail Business Information GmbH, Miinchen., 2024]

. TECHNISCHE
‘ ' HOCHSCHULE
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. . . KNBau
Component catalogues in the dismantling concept Kommission Nachhaltiges Bauen

and for the assignment of producer responsibility am fmuelipundesamt

In the case of a modular design, the dismantling
concept can ideally fall back on the object-
oriented description in BIM models (building
information modeling).

For example, manufacturers of building
products and designers of partial constructions
can also provide the dismantling concept for
their product in BIM-based component catalogs
and also define suitable connections to
neighboring construction elements with regard
to material compatibility, dismantling and
separability by type.

owner, investor
()
RESPONS- £,
IBLITY ’7

The draft of the overall dismantling and q:; "
subsequent use concept then draws on the SANEICHEICE
dismantling and subsequent use concepts of @b building
the construction products used. ) products

circularity indicators for products

. TECHNISCHE
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KNBau

Economic-regl"atory Ievel: Demanding and Kommission Nachhaltiges Bauen
promoting the circular economy am Umweltbundesamt

Es wird empfohlen

to establish definitions relevant to the circular economy on the potential for
subsequent use and recycling of building materials and products in a differentiated
and binding manner, preferably throughout Europe,

to introduce digital building resource passports on a mandatory basis with the
mapping of the overall building, component and product circularity indicators,

to arrange for the disclosure of recycling-relevant data of all building materials
on the market in a "material cycle label", consisting of secondary raw material
shares and potentials and recycling path,

store product-specific, cycle-relevant data in a
publicly accessible database (e.g. OKOBAUDAT).

to create a German building resource register on the basis of the building resource
passports for the planning of outputs from the construction industry.

Empfehlung Prof. Annette Hillebrandt TECHNISCHE
HOCHSCHULE

REBUAMT Symposium Hanoi, Hanoi University of Civil Engineering, 14.5.2024 Seite 13 Prof. Dr. Dirk Schwede (PhD) u LUBECK

Preservation of building products and building
materials through selective dismantling and Commiscion Nachhaltiges Baen
Obllgatlon to reuse am Umweltbundesamt

KNBau

Es wird empfohlen

to prescribe selective dismantling as a demolition method nationwide,

abolish the blanket classification of demolition material as waste,

to offer every intact recovered component or material on the market and, if
necessary, subsequently free of charge for an adequate period of time, and

that manufacturers have to take back their new products after use in order to
ideally refurbish them and bring them back to the market with a renewed warranty

mpfehlung Prof. Annette Hillebrandt TECHNISCHE

REBUAMT Symposium Hanoi, Hanoi University of Civil Engineering, 14.5.2024 Seite 14 Prof. Dr. Dirk Schwede (PhD) u LUBECK
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German-Vietnamese Collaborative
Project on Resource-efficient
Construction using Sustainable
Building Materials

Recycling Materials in Vietnam:
Panel Discussion

Co-creating future solutions: Towards a

research and collaboration agenda

Workshop: How to build trust, convince clients, change minds, collaborate,
innovate and transform the building sector?
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