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Potential Study on Sustainable Building Material in Vietnam

Renewable Building Materials

Sustainable Use and Management of Natural Resources

contracted by:

dena

German Energy Agency

iconic
buildings

luxury buildings
private dwellings &
iconic public buildings

Residential and office building

construction industry
fit for the profit-oriented
mass market
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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

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

- concrete slabs

- roof slabs

- slap and strip foundations

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
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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
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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?
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conventional wall?
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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
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2 | fired clay
bricks

3 | expanded
polystyrene
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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
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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
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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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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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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
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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
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