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Research for sustainability a nd Resea rc h

Ha Giang (Mong) Cao Bang (Tay) Region

Northern Midland & Ethic minorities

Mountainous

Notth Central & 1He 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
Bl 3.7% (2019 census).

Lai Chau
(La Hu)

. Central Highland
Quang Ninh (Dao)

Quang Tri
(Bru Van Kieu)

b
Thua Thien Hue (Ta Oi) 2 .f'
Dak Lak (Mnong)
Binh Dinh (Banah)
Kon Tum (Gie Trieng)
Ninh Thuan
(Cham Ninh Thuan) 14.119.256 people (2019)
An Giang T F o
(Cham An Giang)¥/ * \ o g 5 % & ‘
R RS 20.8% unstable or simple house
« Soc Trang (Khmer) e :\. ‘ .. . )
sn e e 7.037.246 (Northern Midland &
~ J e % Mountainous)
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In many difficult areas of the Northern mountainous region, people's houses are dilapidated and temporary
| | | _ LS o

o ST

Tan Minh, Ba Bic (2022)

T i s

Pong Van, Ha Giang (2021) Mudng Te, Lai Chau (2021) Muaong Te, Lai Chau (2021)



Federal Ministry
I 1 t " FO A % of Education
n S p I ra I O n Research for sustainability and P\Esea rCh

Difficulties in transporting materials is one of the reasons limiting people's housing construction
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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...
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Develop the Technology Package to build the house for the poor

Building Materials

Structure Architecture

Develop the
Technology

package

_ Building physics Economic &
Management
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Production of compressed stabilized earth blocks (CSEB)

Property | Compressed|fFired 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/m?)

Moisture 0.00 -0.02 0.0l -0.035| 0.02-0.05 | 0.05-0.10 | 0.04 -0.08

movement

(%)

Densigy 700 - 2200|g400 - 2400 | 1600 - 2100 | 1700 - 2200 | 400 - 950 | 600 - 1600

(kg/m-)

Thermal 081 -1.04 (g.70-1.30 | 1.10-1.60 | 1.00-1.70 | 0.10-0.20 | 0.15-0.70

conductivit]

Wim®C

Durability good excellent good good good good

against rai to to to to to to
very poor |lvery poor | moderate poor moderate poor

Develop the Technology package to build the house for the poor

;
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il In the North

Number of houses

| : Hoa Binh 02
a Cao Bang 01
¢ Lio Cai 02
| Bién Bién (5) Ppién Bién _— 05
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Develop the Technology package to
build the house for the poor

r//_-‘l.
L In the Middle

ll Number of houses
| 3 Nghé An 02
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Develop the Technology package to build the house for the poor (Hoa Binh province)

(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 FONA #]aaa”

Typical house with a square of 40 m?

ar = = = = [ - &= - d
& @ & © © e - =—i= i ] i
1A GO GIANG NGANG BANG BOAN THEP 08 ' T H 1 H N I T = )
HOKC D10 VAD GIDA 2LOP GACH : — -
—— iy L fe =y - ; ©7 T T = = 1®
] + == + md + — + ]
15 570 150 sass | 1360 s 150
| —t + + -t |
@ st e e s @

1915

@

MAT BANG MONG

2 -
w.@_‘-

130
125

1300
1300

@ “FEE 4 @
" 0 | a—#
SRR TONNEN 3 150370 1 1 | 370 150 dss 1560 Lo 1280 L 4TS 180 imeT 4
Wifeine TN —— 7 A ) =i I = 7 L] 3 &
4 + + - g 4
TiLE:1:50 L ! 1 1200 Lol d Fel
¢ P aridicad wedins Bttt el diadiond: etk b
GIA 0O GIANG NGANG BANG BOAN THEP D6 | |
Hohe 00 vAD GI0A 2LAP GACH T — 14 (L=22m) 22(L=26m) 33(1=35m)

(MAT CAT QUA TUONG) MAT GAT QUABAU CUA MAT GAT QUA DAM MONG
CHITIET MONG BE TONG

O - @ ©



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

Making the samples in the laboratory

Weighting the Mixing Pressing to make the The samples
earth+cement+water sample
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Experimental results in the laboratory
/Manual pressing machintﬁ ydraullc pressing machine \

CSEB with a size of
~300%x150x100 m
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(3) Guide the poor to produce bricks FONA @ |stien”

Technology transfer




(4) Build the house PO @ |22

Roof with palm leaves
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The house has a corrugated iron roof
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(5) Finishing

The house has a palm leave roof
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House sign

Vietcombank

A

AN CU - PHAT TRIEN

NGAN HANG TMCP NGOAI THUONG VIET NAM
DE TAI RD 49-22 - TRUONG DAI HOC XAY DUNG HA NOI
DU AN REBUMAT (VIETNAM - CHLB puC)
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G d dh ifi : LOTUS GREEN PRODUCT
reen product an ouse certitications CERTIFICATE

Product Name: INTERLOCKING CGOMPRESSED CEMENT STABILIZED EARTH BLOCKS

Certification number: 0C018 04 010

Vietham Green Building Council

Product Category: 04 Masonry

hereby certifies that
Certificate holder: Hanoi University of Civil Engineering
No. 55, Gial Phong Boulevard, Dong Tam Ward,

- Hal Ba Trung District, Hanol City, Vietnam

Eco-Friendly House using Interlocking
Compressed Cement Stabilized Earth Blocks

Date of Issuance: March 12, 2024

Tan Minh Commune, Da Bac District, Hoa Binh Province End of Validity: March 12, 2026

has been designed and constructed to meet the requirements of LOTUS Homes V1 Product Reviewer:

green building certification program and successfully achieved the rating of Arden Linh Nguyen

LOTUS CERTIFIED

on March 14, 2024

Douglas Lee Snyder

Vietnam Green Building Council

Signature /Z{/M

THE PRODUCT HAS BEEN ASSESSED ACCORDING TO THE ASSESSMENT
CRITERIA OF LOTUS GREEN BUILDING PRODUCT CERTIFICATION SCHEME AND
HAS BEEN ENDORSED BY THE VIETNAM GREEN BUILDING COUNCIL

néa
A\ \/J 4
LOTUS

— GREEN PRODUCT
Executive Director CERTIFICATE

Vietnam Green Building Council

Executive Director, Vietnam Green Building Council
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After 9 months
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Cao Bang province



(6) Some other provinces FONA #|ctiem”

Cao Bang province (5 hrs driving from Hanoi)
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Cao Bang province (5 hrs driving from Hanoi)
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Cao Bang province (5 hrs driving from Hanoi)
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Modification of brick shape — no mortar needed between bricks

Vertical connect

Horizontal connect
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Nghe An province (~8 hrs driving from Hanoi)
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Nghe An province (~8 hrs driving from Hanoi)
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