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EASY SHELTER ORIGINS
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(<)
IDE MR. PISEY, iDE WASHS’
ENGINEER LED A SMALL
PROJECT TO IMPROVE THE
EASY SHELTER EXISTING SHELTER THAT IS ON
LATRINE CONSTRUCTION THE MARKET.

THIS INITIATIVE LED TO A
DESIGN THAT SERVED AS THE
FOUNDATION FOR THIS
PROJECT.
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PROJECT GOALS

Design Improvements* for the latrine shelter in order to equally catalyze manufacturer-
supply and user demand.

*Design Improvements include:
O Product design improvements
O N\anufacturing process improvements related to the product design

O To alesser extent: marketing strategy or service elements that are critical to the

product design
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OUR HUMAN CENTERED DESIGN

PROCESS
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HUMAN-CENTERED DESIGN
What is the BIG DEAL about HCD?

Leading innovation methodology to create solutions that are desirable, viable and feasible. Design solutions for
both existing markets and new markets. Design new solutions or re-design existing solutions. Solutions can be
products, services, systems, technologies and programs. Solutions are holistic: supply-chain, marketing,

product, price and service.

O seciN

DESIRABILITY

WHAT DO PEOPLE WANT?

FEASIBILITY
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HUMAN-CENTERED DESIGN
The HCD Process has 3 Main Stages

HCD uses a flexible process.

select among the best ideas.
HEAR

STEP 1

HUMAN-CENTERED PROBLEM SOLVING
Staet with dees buman -fn*'hh Lo inapire inoavabon
Redefine the problem and strategy Formard bawd
on real human needs and motwsticns

DIVERSITY OF IDEAS

We expand as we explore and generate possibilities. We narrow as we evaluate and

CREATE

STRATEGIC IDEA GENERATION

The RIGHT iduas using deep human insights and motivaticns to guide idea genaratien
Narramng ideas stistegeally for sostamabadity, baved on human msights, techrscal
fwasibility ardd sconemic viabikty.

DELIVER

STEP 3

RAPID PROTOTYRING AND ITERATION

Stearagically Faling, learning and adjusting with menemal ervestmunt
Optimizing the idea mith rapid user input freom mmni-pdets and field
tests to manmas RO imgact and success

N74

TIME

WASH SHELTER 2
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0 User Insights and Design Principles

0 Where We Started
0 Constraints

0 Who We Spoke To
0 Who We Met
0 Where We Went
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|IDEAS

WHERE WE STARTED
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WHO WE SPOKE TO

EXPERTS:

Ms. Tamara Baker, Director, IDE Global WASH
Mtr. Ly Saroeun, SanMark Deputy Program Director — iDE Cambodia
Mr. Lim Pisey, SanMark Technical Engineering Manager

Mr. Pun Soly, RTLO - Regional Technical and Logistic Officer

Mr. Michel Dauguet, WASH Program Director

MANUFACTURERS:

Latrine Business Owners who have participated in the Shelter Pilot in Svay Rieng
Masons who have participated in the Shelter Pilot in Svay Rieng

END-USERS:

Customers who have bought Easy Shelter during last few months

Customers who have bought a brick shelter during the last year
Customers who have bought the Easy Latrine but not a shelter yet
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WHO WE MET

ST: 1

BDC:1

LBO - EASY SHELTER: 4

LBO - NON-EASY SHELTER: 4

MASONS FROM iDE INSTALLATION TEAM : 2

OTHER MASONS NOT WORKING WITH iDE: 2

END USER - EASY SHELTER: 17

END USER - NON - EASY SHELTER: 4

END USER - WITH EASY LATRINE BUT NO SHELTER YET: 13

Total: 50

Field Visit 1 - November 24th- 28th | Field Visit 2 - January 26th- 28th
Field Visit 3 - March 23rd- 27th ‘ Field Visit 4 — June 1 - June 3
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WHERE WE WENT
Easy Shelter 2.0 Test Site
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DEEP DIVE - TO GAIN INSIGHTS

TIME
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USER INSIGHTS & DESIGN PRINCIPLES

A User Insight

A User Insight captures the motivation, needs or mindset of a human user. An insight is
the “WHY?” behind the behaviour. It is what users feel and desire but do not say
explicitly.

Design Principles

Design Principles identify the most important user needs, and turn them into a clear

direction forward. They become the foundation for a strategy that responds to what
users need.
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HAVINGASHELTER MEA‘NS\" X ';‘
FREQUENT USE BY MULTiPLE '
PEOPLE. SIMULTANEOUS USE IS
NOT POSSIBLE. :

) F e

-

PEOPLE DREAM ABOUT
EXPANDING TO ATWO-ROOM
SHELTER. WHEN THEY BUY A
SHELTER, THEY BUY WITH THE
POSSIBILITY OF ADDING-ON IN
THE FUTURE.

chomposs
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DESIGN PRINCIPLES

A solution that enables USERS to:

1. Access multi-functional use without feeling the need to trade-off with the pain of

refilling.

2. Enable a multi-functional experience without interrupted access to water.

3. Have a space that enables both privacy and emotional transformation.

4. Have a space that can be used by multiple people without compromising privacy.

S. Avoid choosing between water that’s “conveniently close” and “appropriately clean”.
6. Have “clean-looking” water for longer.

7. Buy and act on the possibility of adding-on to the shelter in the future.

8. Not be disappointed by unmet pre-purchase expectations.

9. Get a “beautiful, ready-to-use” shelter that requires no further effort and money.
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DESIGN PRINCIPLES

A solution that enables LBOs to:

10. Do their measurements more quickly and easily.

11. Be freed from personal oversight and construction of the shelter.

12. Minimize or avoid the use of skilled production labour.

13. Produce the shelters in a “Just-In-Time” manner.

14. Build without so many disjointed instructions and components to remember.
15. Produce concrete components faster, without additional capital investment.

16. Use equipment that can withstand rough-handling.
A solution that enables Masons to:

17. Get paid for any additional “repair” work required.
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CONSTRAINTS

A few constraints that were taken into account during our exploration:

The overall footprint of the shelter to be kept close to the existing Easy Shelter
The overall price of the shelter to be kept close to the existing Easy Shelter
The size of the components to be regulated as per the needs of transportation
The design of the components to be ‘cast-concrete friendly’

Focus on re-use/multiple use of the Easy Shelter Components

Focus on no development of additional molds

([
“for more information, please refer to Wash Shelter DEEP DIVE InOCquWGSS


https://drive.google.com/open?id=0By_h7jG-KM0lXzBzNGY3TlQzUnc&authuser=0

HCD LAB § AT

in€) compass

[0)
Q.
2
)
o g
c > o
(@ ) et
‘> O ol
v
o O m
NAa o -5
(@) + —
22837 28
C ok © o ©
edrl..nLDnrl..nL
c Q o g v b
o g E wn
Ox>2=2T 5202
=
- © 200 200
_A|m S 3 =
L] O O o
A

________________________________________________=_==_==_==_==_==_==_==_==_==_

i
:.:.==_=5==_.:EE:::::E::_=_===.=_==________________________________________________________________________________________=_===_:=___:=_===E

v__________________:_:___:___
i

qimm,
I
R gy,

thodnnhodnodwbadnn bl ton oo bl ool

T LT Wl fyyyy

st iy,
il

e
AT milundyyyy,

[ g

0
it ngn
. __________________________________________________________________________________ R e A LT

e T A T A
ity
g, ,a==:=_:=___=______ n T iy, W
I _==_,ﬂmﬁu%:%%sé___==_==_==_==_==__=___=____________________________________________________________________S_ati_sziuﬁu\_v\_\__\_ |
\ /
2/,2/2,2 Whinfy My

:====_==_______=_____________=_==_==_==__.:_::_:_::i.

\\
n ,_55
WY =_==_.=:==_==_==_==__.__».E:E___:EEEE_____________________________________________________________________________:5:5:5:5_5

I _____________;__________________:__
i

mm il

A\ iy
///2/,2/2, bty S\\\\\\\\\\\
\ ,/,2/,2/2 \ EE,E:::==:=====_=__=_ 1 1 _==.=====E::;:::::: | \\\\\\\\\\\\\:
W\ Tinn 1l /
i nl;
=___==_==___=_/ h,_z,_xzt%a;,_._,____=__________________________________________________________________________________________________________________________________\_\_.‘Eiés_‘ss_&_&_\_________________
A )
e Uity
?ﬁ? 1



IDEA GENERATION SESSION

Session
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MAPPING THE DESIGN
PRINCIPLES

\ Mapping all Design Principle(s) to find
connections and for directions to generate
more ideas and concepts.

DNPROMISING
/anr P i CRAcy j

@

Pon, e | e
3% #
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IDEA GENERATION SESSION

Following the design principles, a
collaborative session between iDE WASH
and inCompass was conducted using two
techniques.

Brain drawing

Brainstorming

[ J
in€) compass
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DIRECTION FOR CONCEPTS

Inspiration from:

o Ideas from idea generation session

» Discussions with Lucas and Pisey

o Trends research (Toilet and Shelter(s)
around the world and other sources)

The output of the synthesis of the above
information led us to several early
concepts.
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FROM EARLY CONCEPTS TO
FINAL CONCEPTS

After analyzing the early concepts
through different lenses (Feasibility,
Viability and the Design Principles - user

needs) we narrowed down to 4 concepts
with different options.

\ e Q

®
in€) compass
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IDEAS

LOW RESOLUTION PROTOTYPE

DPvPlopme nt

TIME
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FINAL CONCEPTS

CONCEPT A : Basin Orientation, Long Inside Basin, Outside Basin, Outside Foundation

CONCEPT B: Elevated Pan - Slab, Step — Down Basin

[ J
in€)compass



FINAL CONCEPTS (Contd.)

CONCEPT C : Cover for the Pan - Slab, Small size Pan - Slab

CONCEPT D: Long Inside Basin, Partition, Two Doors
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TIME

USER TESTING - LOW RESOLUTION PROTOTYPE
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USER TESTING METHODS & TOOLS

¢ 1:1 Interviews to test our Low resolution prototypes (4 selected concepts)

*  Co-creation design session with our users to design their ideal toilet with stimulus
(scenarios and shelter components pieces).

e Think Aloud

e Observations

[ J
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AN OUTSIDE BASIN IS AN
ENABLER TO DO MULTIPLE
ACTIVITIES BY DIFFERENT
PEOPLE AT SAME TIME.

ACCESS FROM RIGHT SIDE IS THE
MOST PREFERRED ORIENTATION
OF THE BASIN.

[ J
in€)compass



TILES ARE ASSOCIATED WITH
CLEAN ACTIVITIES. THEY ARE
ALSO A CLEAN SURFACE TO
WASH CLOTHES (EVEN OUTSIDE
THE SHELTER).

STEP IS A MEANS TO KEEP THE
PAN CLEAN AND DRY.
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TWO ROOMS IS THE FINAL STAGE
OF THE ASPIRATIONAL SHELTER
BUILDING JOURNEY.
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SUMMARY

User Testing — Low Resolution Prototype

+ =
Concept B Raised Pan - Slab Step Down Basin
Concept C None Cover, Small Pan - Slab
Concept D None Partition

Other recommendation(s) :

Rainwater gutter & Downpipe
Tiles on both foundation- floor (inside and outside)
Add - on 2" room

([
“for more information, please refer to Wash Shelter LOW RES PROTOTYPE 'n“CquPSS



https://drive.google.com/open?id=0By_h7jG-KM0lZHpydVJMNUNPSzQ&authuser=0

DIRECTION

Medium Resolution Prototype

®
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IDEAS

TIME

MEDIUM RESOLUTION PROTOTYPE
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SEMI-CIRCULAR BASIN
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IDEAS

TIME

USER TESTING - MEDIUM RESOLUTION PROTOTYPE
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USER TESTING METHODS & TOOLS

* 11 Interviews to test our Medium resolution prototype (3 basin configurations)
e Think Aloud

¢ Observations
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AS ‘AFFORDABLE’ AND ‘NOT
EXPENSIVE’ FOR THE FEATURES.

chomposs
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RECTANGULAR BASIN IS THE
MOST PREFERRED SHAPE FOR
THE USERS.

STORAGE IS THE MOST
IMPORTANT FACTOR IN
CHOOSING A BASIN.
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THE OUTSIDE FOUNDATION
SERVES AS A ‘CLEAN AREA’ FOR

WASHING CLOTHES AND
BATHING SELF AND KIDS.

CERTAIN USERS PREFER TO HAVE
DIFFERENT WATER FOR
DEFECATION AND BATHING.

[ J
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MASONS :

PREPARATION OF TILES IS
PERCEIVED AS THE MOST TIME
CONSUMING ACTIVITY.

WATER - RUN OFF FROM THE
OUTSIDE FOUNDATION IS SEEN
AS AN ELEMENT OF RISK.

\
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SUMMARY

User Testing — Medium Resolution Prototype

+ -

Form, Finish, Placement of basin Capacity

Rectangular Basin

Circular Basin Capacity Form (ShaPE), P|acement of
asin

Half Circle Basin Small Size Basin Cover Form (shape), Capacity

Other Element (s) :

Rainwater gutter & Downpipe - As an Accessory

Tiles on both foundation- floor (inside and outside)

Add - on 2" room

Marketing & Sales Elements

[ J
in€)compass

“for more information, please refer to Wash Shelter MED RES PROTOTYPE


https://drive.google.com/open?id=0By_h7jG-KM0lU1JsTm90eTladTA&authuser=0

FUTURE DIRECTION
HI RES PROTOTYPE
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0 Users with Special Needs Testing
0 Methods
0 Medium Resolution Prototype

0 User Testing

0 High Resolution Prototype
0 User Testing

0 Space Perception Test
0 Methods
O The Final Product

ELIVER
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IDEAS

TIME

HI-RES PROTOTYPE

. Hi‘RES

Final Prototype
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METHODS & TOOLS

Quantitative survey using Likert scale to measure:
e  General impression
*  Space perception (big-small)
*  Comfort

e Privacy

* Those variables were measured after performing 3 tasks: using the underground
latrine, having a bath and washing the clothes. They were performed randomly.

e 4 different concepts were tested
* The test was conducted at the inCompass Lab

e 20 end-users came to our prototype and participated in this test
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SPACE PERCEPTION TEST

2
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SPACE PERCEPTION TEST
Four Different Interior Layouts of the Easy Shelter 2.0

_A

V

@B

—C

_D

General General General Space Comfort Privacy Space Comfort Privacy Space Comfort Privacy
perception - perception - perception - Perception Perception Perception Perception Perception Perception Perception Perception Perception
Space Comfort Privacy (Using (Using (Using (Havinga (Havinga (Havinga (Washing (Washing (Washing
latrine) latrine) latrine) bath) bath) bath) clothes) clothes) clothes)

Unit: Mean based on Likert scale from 1to 5, where 1is small/short and 5 big/high
Sample: 20 people
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THE WINNER
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HI RES PROTOTYPE CONCEPT DEVELOPMENT
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HI RES PROTOTYPE CONCEPT DEVELOPMENT
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HI RES PROTOTYPE CONCEPT DEVELOPMENT
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OPTION 1
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OPTION 2
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HI RESOLUTION PROTOTYPE
FINALBUILD
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HI RESOLUTION PROTOTYPE
FINAL BUILD
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HI RESOLUTION PROTOTYPE
FINAL BUILD
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USER TESTING - HI-RES PROTOTYPE

TIME
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USER TESTING METHODS & TOOLS

¢ 1:1 Interviews to test our Hi resolution prototype
e Task performance

¢ Observations
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WARRANTY IS THE MOST
IMPORTANT FACTOR IN
CHOOSING A LANTERN..
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BN
R 5"

THE $20-$25 RANGE WAS
‘EXPENSIVE’ FOR MOST OF THE
USERS.
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SERS WITH SPECIAL NEEDS

TESTING
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LET'S CHECK OUR DESIGN

PRINCIPLES
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THE USER
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06. HAVE ‘CLEAN-LOOKING’
WATER FOR LONGER.
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07. BUY AND ACT ON THE
POSSIBILITY OF ADDING-ON TO
THE SHELTER IN THE FUTURE.
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THE LBO
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OVERSIGHT AND CONSTRUCTION
OF THE SHELTER.
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~12. MINIMISE OR AVOID THE USE
OF SKILLED PRODUCTION
W:\:{e]V] 3
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ISTRUCTIONS AND
NTS TO REMEMBER.

"15. PRODUCE CONCRETE
COMPONENTS FASTER, WITHOUT
ADDITIONAL CAPITAL INVESTMENT.

[ J
in€) compass

HCD LAB § ATiDE




NSTRUCTIONS AND
NTS TO REMEMBER

COMPONENTS FASTER, WITHOUT
ADDITIONAL CAPITAL INVESTMENT.

[ J
in€) compass

HCD LAB § ATiDE



[ J
iN€)com

HCD LAB

pass

iDE



[ J
iN€)com

HCD LAB

pass

iDE



SHELTER OVERVIEW:
[FUNCTIONALITY OF MAJOR SHELTERS EXISTING IN THE MARKET]

Primarily f
FUNCTIONALITY Only for defecating [y or Multi-Functional Multi-Functional
erecating
OCCUPANTS One One One 2+
S bathing/
PRIVACY Minimal Only for 1 person Only for 1 person . gﬁ)arate athing
ollet areas
C - .
BASIN None 1, limited size Large basin/multiple aree b.asm outside
and inside
PRIMARY BLOCK Temporary Materials | Not Expandable [?oes not allow None
simultaneous usage
Unfinished and Ready-to-use, Good

USER PERCEPTION

Temporary

limited functionality

Ready-to-use

Value for Money
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SHELTER PRICE SPECTRUM

$500
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IDEAS

FINAL PRODUCT

TIME

. Final Product
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Befor'e HCD After HCD

SUMMARY

EASY SHELTER EASY SHELTER 2.0
DIMENSIONS 14m x 1.4m 1.6m x 1.6m e.ach (Two
Foundations)
) ) Inside Basin — 311 L
CAPACITIES Inside Basin — 150L Outside Basin — 973L
Step for Pan, Outside Foundation,
ADDITIONS NA Qutside Basin w Cover
ACCESSORIES NA Rainwater Gutter, Light
TIME FOR 1 Day 1.5 Days
INSTALLATION
UPGRADEABLE NO YES
PRICE $280 $350
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EASY SHELTER 2.0 SALES
ECOMMENDATIONS
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CUSTOMER’S DISAPPOINTMENT JOURNEY

d

CUSTOMER DESIRE

Because of different triggers
[safety of daughters, problems
with open defecation, etc.] the
customer desires a ready-to-use
shelter, that allows multi-use.

‘ SALES PROCESS
ST presents the Easy Shelter

as “ready—to-use.” The sales

brochure shows interior
tiles, the dimensions of the
basins and different pictures
of the shelter.

Customer interprets the
Easy Shelter as “ready-to-
use” and likes that the
package includes delivery
and installation of the
underground latrine.

DELIVERY PHASE

On delivery, the customer is
surprised and slightly
disappointed to see that the
Easy Shelter is not made from
bricks, has a smaller basin, and
does not include tiles.
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CUSTOMER’S DISAPPOINTMENT JOURNEY

Y 3
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INSTALLATION ‘ FIXING PHASE ‘ CANCELLATIONS
At installation, customer is Once installation finishes, the Customer is further The disappointment leads to
very disappointed to find customer must pay extra for exasperated to learn that the growir\g chailjw-reacti?n of
that no tiles are added, the getting the shelter “ready-to-use.” Easy‘ Shel'ter cannot be negative feellngs' leading to
size is smaller than stated, The customer requires additional modified in the future. The multiple, immediate
the walls are unpainted, and savings, time, effort, and cost to customer is now stuck with a cgncellations throughout the
that the seams are highly add the tiles and paint originally shelter he cannot upgrade. village.
visible. implied in the sales presentation.
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The ST should sell the idea that the Easy
Shelter 2.0 is a turn-key sanitation solution.
Which includes: the underground latrine,
concrete shelter, tiles, paint, delivery and
installation. Another key selling point.is that
the Easy Shelter 2.0 can be used by multiple

people at once while guaranteeing privacy.

The ST should show the add-on option of
additional walls to create a two-room shelter
from the Easy Shelter 2.0." Emphasizing the
price of only $150.00 to update. This product
add-on should be included in the sales material/
collateral.

The Easy Shelter 2.0 should be sold on formal
credit or payment plans (6-7 payments of
$50). A pricing and payment option leave-
behind should be left with the customer.

The Easy Shelter 2.0 sales brochure should
include additional photos of new current design
including dimensions/proportions and photos of
the exact materials (tiles, cement/rock, steel,
etc.)
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. Y2 The Easy Shelter 2 O sales br‘
2 J - include the prﬁ{ict pricin

SD
N 1, | should be exp %med that ti’ A.,;
— ! Easy Sﬁelter 2. 0, Easy Shelte
X - f functional equally and offer the
l opportunltles as brick shelters B‘are'las
i expenswe
’ N L “'JUM 7 B ~ERE s
\ s ’ R S fhacms 8.  The Easy Shelter 2.0 sales brochure shc»uld‘
\ | ¢ ' \ N . include a page with six small images (as
\ ggk‘\ ‘ Y B in the current brochure) which depictin
\ N ‘e — disadvanta f havi d
| Tl 5 A ges of having an undergroun
| R : latrine paired with a non-permanent shelt
i e
KNI B ‘

. | o T, Smell goes to their neighbours.
e = “ Only one person can use it at a time.
Lack of water in a non- permanent shelte

e

m'\\m\\w:\m\-\l.v.

zia)

for washing themselves after use and

before eating.

Pain of refilling the bucket constantly.

It is not a turn-key solution (no tiles, ne:—
paint, etc.) . =
No light. ==
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Is including: unc
s walls, tiles,

e members of é:*?ﬁhol an
elter 2.0 simultaneously.

can be preformed inside

v and

i outside the shelter as

es on the floor, was
athing, bathing children,
rge capacity of the outside basin

ficantly reduces the effort of refilling

g the

C.

signl
the inside basin.
There is now a |arge quantity of water

within the Easy Shelter 2.0.

\ The new dlmen5|ons oF the Easy Shelter
2 0 ’\, \\ N
N

1Okl Eor group sales, the ST should invite-
participants to a household that has
already purchased the Easy Shelter 2.0. The

village chief should be there too as an

~

important influencer.

chom Qss

HCD LAB AY DE




HCD LAB § ATiDE

in€) compass

OST & OTHER CALCULATIONS

TECHNICAL SPECIFICATIONS -
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AMOUNT OF RAINWATER COLLECTED

Calculations for the amount of water collected by the Rainwater gutter
Annual average rainfall in Cambodia: 1000mm - 1500mm (39.4in - 59.1in)
Size of the shelter roof: 2000mm x 2000mm (78.74in x 78.74in)

6.56ft x 6.56ft = 43 sq. ft.

Average rainfall: 49.25in

43sq. ft. x 0.623(conversion factor) = 26.80 gallons
26.80 x 49.25=1320.38 gallons ~ 4996 liters

Run off percentage - 0.9
4996 x 0.9 = 4496.4 liters

Minimum amount of C.S of the pipe — 1em”2 of gutter C.S /1 m”2 of roof area
Roof area - 2x2=4sq. m

Minimum C.S of the gutter pipe - 4 cm”2
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AMOUNT OF WATER IN THE BASIN

Calculations for the amount of water in the basin

Outside Basin (Option 1):
1000mm x 700mm x 1390mm
973 liters

Outside Basin (Option 2):
900mmx720mmx720mm
466 liters

466 liters x 2 = 933 liters

Inside Basin:

600mm x 720mm x 720mm
311 liters
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PRESSURE CALCULATIONS

Pressure Calculations for the Outside basin walls
Considering an outside basin of 1.2m x 0.6m x 0.6m

Force on the wall:

Foai = 72 (rho) x g x w x h"2

72x1000 kg/m”3 x 9.8 m/s"2 x 1.2m x 0.6m x 0.6m
2116.8 m kg/s"2

2117N

Force on the base:

Mass of water in a basin of 1.2m x 0.6m x 0.6m = Density/Volume

1000kg/m"3/ 0.432m"3
432kg

Fbase =mxX g
432kg x 9.8m/s"2
4233.6 m kg/s"2
4234N

[ J
n€)compass



COST CALCULATIONS

Cost Estimate for the EZ Shelter 2.0
size: 1.6m*1.6m*H1.80m

Material

Concrete and Reinforcement bar inputs for Foundation 1

Footing (plinth) 0.52
Isize: 0.25m*0.25m*H0.07m 0.08
0.14
Column 0.38
Isize: 0.13m*0.13m*H0.22m 0.06|
0.11
Retaining wall 1.79|
Isize: 1.7m*H0.2m*th0.04m 0.28
0.49
6.51

Prevent collapse of retaining walls by using brick and
concrete Hollow Brick 4.80)
iCement 1.53
Prevent collapse of retaining walls by using brick and 0.24
concrete 0.42|

Fill the foundation with

Footing (plinth)

Isize: 0.25m*0.25m*H0.07m 0.04
0.07]

Column 0.29

Isize: 0.13m*0.13m*H0.22m 0.04
0.08|

Bar Diameter

Retaining wall Cement 1.34

lsize: 1.7m*HO0.2m*th0.04m 0.21
0.37]
6.2

Prevent collapse of retaining walls by using brick and

concrete 4.00
153

Prevent collapse of retaining walls by using brick and 0.24

concrete 0.42

Fill the foundation with

lsize: 0.13m*0.13m*H1.80m

Front wall
lsize: 0.82m*H0.36m*th0.04m

Back and 2 sides wall
Isize: 1.6m*H0.36*th0.04m
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COST CALCULATIONS

Inside Basin
lsize: 0.8m*0.8m*H0.6m

Outside Basin
lsize: 1.2m*0.65m*H0.9m

Input for Shelter Roof Structure
Roof Battens

‘Cubic steel bar (20mmx20mm)

Batten of the gable roof
Common Rafter

__|Cubic steel bar (25mmx25mm)

Steel embedded in the top column (back column)

Input for Outside Basin Roof Structure

Input for Finishing work

Tile 20cm*20cm input for Foundation 1

ITile 20cm*20cm input for Foundation 2

PVC Pipe input for Floor Drainage of Foundation 2
Rain Gutter

Connected from rain gutter to the outside basin

Total Cost in Riel 702,89 175.72
Total Cost in USD 5175.73

Labor Fee (Installation) 405 (2 laborer x 2 days x $10)
Labor Fee (Manufacturing) 20$

Labor Fee (Up/Down Loading) 10$

Transport 10$

ST 10$

Total 90$

Total (without margin) 175$ +90$ = 265$
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TWO MORE EASY SHELTER 2.0 SOLD LAST
WEEK!
4997 TO GO..
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