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Wonderful Structures

Wonderful Structures is a patented and revolutionary construction system
for Earth Sheltered Homes made with cutting-edge polymeric compounds
and aero-space technology which offers the ability to live integrated in
nature, with total comfort and high energy savings at very affordable prices.

Our “elevational” berm design layouts consist of an exposed elevation or
face of the house, which usually faces south, to allow the sun to light and
heat the interior, while soil covers the other sides and roof to protect and
insulate the unit. The floor plans are arranged to allow common areas and
bedrooms to share heatand light from the southern exposure.

The earth surrounding the house provides excellent sound-proofing,
protects against the impact of extreme outdoor temperatures, requires less
outside maintenance, blends into the landscape more harmoniously than
conventional homes, and offers exceptional protection against high winds,
hailstorms, and natural disasters.

The inside of the house is constructed to take advantage of solar gain and
alternative energy efficiency, along with providing the convenience of
traditional construction.

. Foundation Slab

. FRP component

. Mechanical anchors

. Polyurethane closed cell foam
. Waterproofed Mortarwedge

. Geotextile

. Slotted drainpipe

. Gravelorany typeofgranular so
. Retention Walls System

. HDPE

. Fertile soil

. Grass
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01. INTRODUCTION

This manual lists the steps for proper assembly of a W.S.
Eco-Home. These steps are required to ensure the smooth
operation of technology and it's important that you follow
them precisely. Nevertheless, the manual is only a guide for
the construction process of the technology; attending the
construction training course is required and essential for its
correct development. Any change or modification made, that
is not clearly expressed in this document, can cause serious
problems for your project and W.S. will not be held liable for
any claims in the future, leaving the company exempted
from any liability.

Wonderful Structures guarantees the quality of the
components and the stability of the technology at an
engineeringlevel, asdescribed in the Structural Calculations
Report, which is the reason why the steps described herein
should be respected and followed strictly and rigorously.

The customer / technology buyer agrees that the company
Wonderful Structures, shall not be held liable or penalized in
any way forany damage that may occur to the structure or
any accident that may happen to an operator during
assembly.

It is the responsibility of all W.S. Certified Builders
worldwide to follow the assembly procedures and methods
herein strictly and rigorously without making any
modifications that may compromise the structural integrity
and quality of the final product and its compliance to
construction codes.

Any damage or claim presented is subject to inspection of
the structuretoconfirmthatallinstructionshavebeenstrictly
followed as detailed in the steps outlined here.

Inevery build, itisthe responsibility of the Certified Builderto
follow rigorously the steps and techniques taught in the
Certified Builder course along withthe ones described within
thisassembly manual.



02. CONSTRUCTION CAMP AND STORAGE OF PRODUCT

The construction camp consists of properly installed tents whose
function includes the management of the work, a camp for the
workers, a collection center for the storage of materials, and a
warehouse for the safeguarding of tools, and equipment, among
others.

Camps should be in easily drainable sites and should not pose the
risk of contamination with wastewater, latrines, and other waste, it
should haveall hygienicfacilities properly connected tothe sewage
collection network. If this is not possible, a septic tank and an
infiltration field should be constructed for the treatment and
distribution of sewage.

Material collection centers or repositories are sites that need to be
adapted atthe projectsiteto store materials that may sufferlossor
damage from exposure to the outdoor conditions. All the products
needed during the assembly and construction of the W.S. Eco-
Home, such as polyurethane adhesives and sealant, epoxy bolts
cartridges, elastomeric Ames peel & stick™ seam tape or bituminous
sika multiseal tape, elastomeric or bituminous sealants, Epoxy paste
Possehl Possalc 325 C20, polyurethane foam, fireguard E84 or
Firefree 88, primerandacrylic paintsorany other productshould be
guarded from outdoor temperatures and weather conditions
following each product data sheet specifications and maintenance
instructions. Aswellasalltheequipmentthatmaysufferdamageifit
is exposed to outdoor conditions during the construction of the
home.

The collection center must be provided with the appropriate space
andfacilities to store the equipment, materials and inputs required
for construction, including those resulting from excavations that can
be used later at the site. Stone materials such as slate, marble,
limestone, graniteand clay, orsmallgrainrocks (sizes smallerthan
_ 0.001 mm), sand, gravel, graveland otherfine orcoarse materials,
Y S Yy should be confined and covered with polyethylene or any
impermeable material to avoid dispersion and erosion by rainwater,
run-off, and wind action.




03. ON-SITE WASTE MANAGEMENT

During the construction of your W.S. Eco-Home, and in
accordance with our effort to be environmentally friendly the
W.S. Certified Builders should implement the next management
measures for the waste generated on-site.

Waste sorting point

W.S. Certified Builders must have an area designated for sort the
waste generated. Usually, construction waste is classified by plastic,
cardboard and paper, glass, wood, and other classifications that
could be considered relevant. Lubricants, paints, fuel, aerosols, and
otherelements can be considered dangerous and mustbe properly
classified.

Thecontainers wherethe wasteisdeposited should becovered and
clearly named for the workers.

Constant cleaning of the generated waste

Workers on-site must collect all the waste generated during their
activities such as product wrappers, water bottles, empty cans,
leftover material, etc. This waste must be properly classified in the
waste sorting point.

Organic soil storage

Ifthe builderis planning to use the layerof organic soil that must be
removed for the construction of the W.S. it should plan an
adaptationontheconstructionsitetostorageand coverthisorganic
soiltopreventthecontaminationon-siteandalsoaffecttheworking
environment as little as possible.

Themeasuresthatwere mentioned beforewould makeadifference
duringtheconstruction process, workingonanorganizedandclean
site.




04. UNLOADING AND SORTING OF PANELS AND PRODUCTS

Whenyouhavereceivedthecontainer, youshould classify the piecesby thereferencethatidentifieseach
component. The reference can be found in the component list added to the assembly guide.

Itisimportanttotakecare ofthe piecesby covering themfromtheoutdoorconditionsasbestas possible.
Also, you should classify each construction product inside the camp taking care of the maintenance
conditions for each product. specified in their datasheets.

It is important to avoid that the components are dragged or mistreated during their unloading and
handlingin the assembly process, this could blunt the corners of the module and affect the perfect finish
made inour fabrics.



05. SITE CLEARING AND EXCAVATIONS FOR BASEMENTS

(OPTIONAL)

ATTENTION:

These are just some examples of shoring systems
that could be used, your local engineer or
contractor must suggest to you the best option
according to the local experience or soil
characteristics.

Proceed to retire the vegetation layer of grass you
haveinthis area, trying to conserve it as well as
possible, soyoucanuseitattheendtocoveryour
underground shelter. Fordoing this, you may need
acuttermattock, wheelbarrow, rake, andshovel.

Afterward, you can begin excavating at the
perimeter ofthe underground shelterdelimitation.
You may need a local geotechnical engineerora
contractor to correctly develop the temporary soil
retention procedure according to the local
requirements andstatements.

Shoring systems are not standardized within North
Americaorevenwithin asingles state of the United
States. They are customized installations with
variations depending on local experience, local
conditions, availability, and materials cost.

One of the most common techniques used for
shoring is trench boxes. These are steel fabrications
that are introduced into the trench and dragged
along with the excavation. The box configuration is
suchthatitprotectspersonnelinthetrenchandthe
work under construction from damage or injury
caused by the collapse of the trench sidewalls.
Trenchboxesaredesignedtobracethetwo parallel
wallsofthetrenchagainsteachother. Theboxwalls
are constructed from sheet steel, usually doubled,
with a diaphragm between the two sheets to
provide structuralrigidity.

Another technique that could be applied in W.S.
underground shelters with smaller areas is timbered
shoring, which is probably one of the first shoring
methods ever used. While it becomes quite
cumbersomewithdepthandincreasedwidth, itcan
be a very economical solution for shallow
excavations (less than 15 feet (4.5 m)) where the
excavation sidewalls are parallel and less than about
12 feet (3.7 m) apart. The system relies on soil
stability to permitthe excavation of the pit. The soil
must exhibit sufficient standup time to allow
placement of bracing sets and vertical timber
lagging. Atypical timbered excavation would have
a bracing frame made of 6 x 6 (150 by 150 mm) or
8 x 8(200by 200 mm)timbersitting directly onthe
bottom of the excavation. Another bracing set
would be suspended somewhere close to the
originalgroundelevationexcavation. Vertical2or3
inches (50-75 mm) timbers are placed side-by-side
around the bracing sets' perimeter.



06. PLUMBING AND SEWAGE INSTALLATIONS

Thewaterpipesanddrainsthat carry waterused
forsinks, kitchensinks, toiletsand showers, and
the drains thereof are installed the same way as in
any traditional construction system, embedded in
the foundation slab or under the sub floor. The
pipes will form a horizontal network until they
reach the point where they are connected to the
plumbing equipment for drainage. To hide
vertical pipe sections that would be covered by
fixtures or furniture, gutters can be used for
optimum presentation, of which many exist in the
market today.

It is important, during the installation of the
foundation, to have the plumbing installed by a
professional. This will ensure that the work is
done the right way while respecting and
achieving the requirements and the building
code of your area.

Nl




07. FOUNDATION SLAB

ATTENTION:

The mechanical expansive anchors included in our
technology arethoughttobeanchoredinconcrete,
sotheslab should be considered concrete, orthe
client must look for another type of anchor not
included in our package.

A W.S. structure can be anchored to any
foundation built in compliance with local, national,
or international building codes standards and
should be built according to code requirements for
your local area. We recommend the following as
minimum requirements.

Initially, dependingonthesite’s soilconditions, you
mustremovethetoplayeroforganicsoil toavoid
the presence ofaweak spotforthesubsidence of
the foundation. Unlike other buildings, this
vegetable layer may bereused for the construction
of structural bermed walls, along with technology.
Thefoundationsof W.S. Eco-Homes includea

L—

leveled platform that allows the vertical construction
of the walls of the building, bordering a completely
leveled solid reinforced slab. This platform mustbe
absolutely leveled, otherwise the assembly of the
technology will be affected. Under typical
conditions, the slab rests on the material subgrade
(with ga>1 kg/cm2), the beam in reinforced
concrete (3000 psi) alongthe same, overlapping at
least 50 cm (19 7/10 inches), and with closed
stirrups 3/8 inch every 15cm (59/10inches). The
underlaymentslab 10-12cm (39/10-47/10inches)
thick is also covered in reinforced concrete (3000
psi)witha4mm(3/20inches)and 15cm(59/10
inches) electro-welded grid. Soil conditions must be
verified by a geo-technical engineer, whomay
provide additional recommendations.

Make sure that the perimeter berm / terraces
have sloping inclinations towards the outside to
avoid rainwater getting inside your home.

A. Underlayment slab coveredin
reinforced concrete

B. Electro-welded grid

C. Beaminreinforced concrete (3000

psi)
D. Rods of 5/8” overlapping min
E. Stirrups




08. RAINWATER DRAINAGE

Graveloranytype
of granular soil

Geotextile

Slotted drainpipe

Internal French
Drain

External
French Drain

ATTENTION:

The drainage depends on the type of slab needed on site. Usually,
when there is an expansive soil, the slab is extended to the
Retention Walls System and the internal French drainis avoided.

Each municipality hastheirspecificruleswhenitcomestodetermining
how much water can be drained from your property. A method thatis
commonly used is called the First Flush rule. The First Flush rule states
that the first 15 minutes (or other duration determined by your
municipality) of water from a storm must be stored on your property.
Any water after that first 15 minutes can be discharged off your
property. The reasoning behind the First Flush rule is that all the
pollutants, fertilizers, oils, and other chemicals thatareon the surface
will be washed off in the first 15 minutes of the storm.

W.S. recommendsinstallingtwo Frenchdrainsasseeninthe upper
image:

01. Thefirstoneshould belocated nexttothefoundationslab; it
will help drain all the water that may result from waterleakage
from the upside running between the R.W. System and the
FRP components. Thiswill preventthe water from entering the
home and infiltrating the water into the land.

02. Thesecondoneisoptionalanddependsonthelandtheclient
has on-site; it is a solution for the water that falls from the Sloped
bermwall. ThisFrenchdrainhelpsthe watertoinfiltrateintothe
soil, so it is not collected and concentrated in some parts
causing foul odors. This drain can be constructed once the
R.W. System is casted.



Next you will find general instructions for the construction of the French drains:

Planning and preparation:

01. BeforebuildingaFrenchDrain, youmustlocate allunderground cables,
pipes,orotherinstallationsthatcouldmakediggingdangerousinapart.

02. Checkforanyzoningorrunoffissues.Some municipalitieshaveruleson
whetheryoucanbuild orevendigon yourown property. Speaking with
the city and/or county officials and working togetherisin your best
interest for this project.

03. Find adownhill slope with thelevel. To work well, your French drain
needstobeconstructedonaslightdownhillgrade. This allows waterto
drain away from the problem area through the force of gravity.
If no natural downward slope exists, you can create a slope by digging
progressively deeper as you work your way along the trench. Itis
recommendeda 1-percentgradeforthe French drainto be effective. In
other words, you should allow for a drop of one foot per every hundred
feet of drainage (roughly one inch per ten feet of run).

Uselandscaping painttomark outthe pathofyourproposedtrenchline,
thenuseacouple of stakes, alength of stringand a string leveltogauge
the incline from one end of the trench to the other.

Building the drain:

01. Digthetrench. Periodically check the depth of thetrench as you dig, to
ensure it is consistently sloping downwards.

02. Line the trench with landscape fabric. Once you have finished digging
thetrench, you willneed to line it with the water-permeable landscape
fabric.

Leaveatminimum 10inches (25.4 cm) of excessfabriconeitherside of
thetrenchtoensurethatyouhave enoughfabriconthe sidesto fold
overthedrainrock, soitdoes notcontaminate and plugthe pipe.

03. Add the gravel. Shovel approximately 2 or 3 inches (5.1 or 7.6 cm) of
gravel along the bottom of the trench, ontop of the landscaping fabric.

04. Lay the pipe. Place the perforated drainpipe into the trench, on top of
thegravel. Makesurethedrainholesarefacingdown, asthiswillensure
the greatestdrainage.

05. Coverthepipe. Shovelmoregraveloverthe pipe, untilthereis3to5
inches (7.6t012.7 cm) between the gravel and the top of the trench.

06. Fillinthe trench. Fill in the rest of the trench with the displaced soil.

Please visit the next website for more information:
https://www.wikihow.com/Build-a-French-Drain



http://www.wikihow.com/Build-a-French-Drain

09. SANIFLO® PLUMBING TECHNOLOGY

ATTENTION:

This plumbing system is a suggestion to our clients, but it is up to the client to use it in their project.

Saniflo is the world leader in the plumbing industry because of the
above-floor technology used in Saniflo pumps. They offer a wide
rangeofmaceratingandgrindingpumpsystemsaswellasdrainand
condensate pumps. Also, the innovative method of using above-
floor technology allows the installation of any sanitary application
you canimagine.

The technology of W.S. Eco-Homes can work either with
actualized technologies such as Saniflo® or with traditional hydraulic
systems.

Sanifloisjustarecommended systemin projectsin whichyouhave
the following characteristics:

Themainnetworkinwhichthehydraulicsystemofthehome
must be connected is 150 ft far away.

The pump moves the waste up or out the back of the unit,
intothemainstackofyourplumbing. Thisisthefunctionality
that makes it possible to install an up-flush toilet in a
basementoranyotherroomthatisbelowthelevelofprimary
plumbing.

Projects in which the aim is to avoid the installation of systems
underground because of expensive labor fees.

Projects where the ecological aspect is a priority.

While a traditional bathroom will take weeks to create, an up-
flush toilet, with this technology it can be completely installed
in just a day.

Saniflo® hasa variety of productsinwhichthechoice willdepend on
the number of bathroom fixtures connected to the system and the
capacity neededforthe project. The Saniflo ® system is easy and fast
to install and can be hidden in the internal walls, offering an aesthetic
finish and an efficient system.

Please, visit the next webpage for more information:
https://www.saniflo.com/us/

Please, inform the W.S. team if you want to include this system in
yourproject,andwewilladviseyouonthebestwaytofitthissystem
into our technology depending to your project.


https://www.saniflo.com/us/

10. VARIABLE REFRIGERANT FLOW AIR CONDITIONING

ATTENTION: The HVAC system isnotincludedinthetechnology; the client must selectthe systemthey will
use. If the system involves cassettes, please inform the W.S. design team, Project Developer, or be aware of
marking that option in the project form, so the team can include the components of the technology that cover
the cassette by its outer side.

Variable Refrigerant Flow (VRF) is an HVAC technology that uses refrigerant as cooling and heating
medium. Ithasbeenthe VRFHVACtechnology choiceinEurope,Japan, Chinaandother parts of the world
and it has become increasingly popularin the US. Some of its benefits are:

000 HOO

Consistent Quiet Energy Installation Heat andcool Zoned Fewer
comfort operation efficient flexibility simultaneously heatingand breakdowns/less
cooling downtime

Instead of one large, noisy unit pumping out air to the whole space asin the traditional HVAC systems, a
VRFHVACsystem featuresseveralsmallerairhandlersthatcanbeindividually controlled and piped back
to one system. The term variable refrigerant flow, or VRF, refers to the system’s ability to control the amount
of refrigerant flowing to each of these small air handlers.

VRF HVAC technology can provide not only cooling, but also heat, and even both simultaneously to
differentareas within the space. The use of multiple indoor units provides the ability to create zones that
can be individually controlled. These VRF systems are very quiet and energy-efficient because the variable-
speed compressor runs only at the capacity needed for the current conditions.

HOW DOES VRF WORK?

Whentheindoortemperatureis programmedto the desired temperature, the VRF unit startstowork. To
calculate how to create the optimalindoortemperature, the unittakes the outside ambient temperature
into consideration. This is the defining feature of a VRF unit and what makes them so efficient. The unit
will perform the calculation and only run the compressor with enough energy to meet the requirements
oftheindoordesiredtemperature. Additionally, ifasecondary VRFunitisturnedon, thesystemknowsto
perform another calculation. Now, to reach the desired temperature, the VRF unit considers the current
ambient outdoor temperature, the contribution from a secondary unit, and the indoor temperature to
create the desired indoor temperature most efficiently.



LG DUCT FREE SYSTEMS

LG HVAC systems offer a range of solutions that are cost efficient, quiet, and attractive. Duct-Free Split
(DFS) systems are “split” into indoor and outdoor units and provide a smart alternative to both central HVAC
and window-mounted air conditioners. These inverter heat pump systems are available in a variety of
configurations to suit different cooling and heating situations.

ADFS system is simply a reconfiguration of a traditional central air conditioner, consisting of an outdoor
inverterdrivencompressor/condenserunit,oneormoreindoorevaporatorunits, andacompact conduit
forrefrigerant piping and wiring. Instead of using oneindoor evaporator coil / airhandlerto move cooled
or heated air through ductwork as central air conditioners do, the indoor evaporator units are installed
directlyineachroom. Becausetheindoor unitsdeliver conditioned airdirectly into theroom, the needfor
complicated ductwork is removed, and energy losses from air traveling through ductwork are reduced.
Andbecause eachindoorunithasits ownthermostatand controller, temperatures can be customized for
each room. Installation by a qualified HVAC contractor is safe and easy - little to no duct work or sheet
metal isrequired.

INVERTER IN-CEILING CASSETTE

AsourW.S. fiberglass reinforced panels have a concave profile, this inverter technology becomes in the
best solution thatapports to the flow of the air from the cassette to the conditioned zone, giving the best
energy efficient experience, low indoor noise, and comfort to our client. This profile avoids ceiling stains
and improves the air current flow as it flows along the wall directly to the conditioning zone, completely
improving the experience and comfort of the homeowners.

The system iscomposed of 3 units: Indoor, outdoor, and front panel. Also, itis possible to have aremote
controller which features a large wide LCD screen and makes it easy for users to see and use the digital
operating controls. If you select the cassette as your HVAC option, please report this to the W.S. design
team so the component of family 48 is included in your order and your architectural plans are designed
according toyour needs.

INDOOR UNIT
EVAPORATOR

OUTDOOR UNIT
CONDENSER

CONDUIT REFRIGERANT
LINES AND WIRING




OTHER HEATING SYSTEMS
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HYDRONIC RADIANT FLOOR

Hydronic heating system, also called radiant floor
heating, is a luxurious home feature and a
popular trend in new housing, as well as in
renovations that focus on clean, comfortable,
design-led living. These use piping under a floor
and are made up of flexible tubes that are filled
with water or a glycol solution. These can heatany
kind of floor, including concrete, and are an
efficient method of providingwarmthinahome.

Hydronic systems are attached to a hot water
heater, a pump that circulates the water, and a
thermostat to regulate room temperature. The
systemisclosed, meaning it does not connectto
the hot water heater and system you use every
day for washing, cooking, and bathing.

ATTENTION:

If you are going to adapt this system toa W.S.
construction, it is important that it MUST NOT
interfere in between the slab, the anchor system
specified in this manual and the modules. Our
technical studies on the anchoring of the system
consider the direct contact of the anchor to the
concrete slab or foundation, any other layer in
between this joint could affect the structural
behaviorofthe homeinfaceof horizontal forces.
The hydronicradiant floor mats should be placedin
the refining floor, inside the limits imposed by the
components.



11. TOOLS REQUIRED FOR ASSEMBLY
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Safety Glasses Overhead Drywall Measuring Tape Metal Trowels X1 Drill
and protective Lift
Gloves
k| A
FL
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Drill cup QuickClampsOr Dustblower CaulkingGunFor Assorted Length,
(Diameter of the Five Inches C- Application of panel Steel Levels
nut) Clamps adhesive
— e .
7 &
[ &
X24'FtTo12'Ft X2 Rubber X2 SteplLadders12’ ARatch with Two DeWalt 20V
Adjustable Hammers Ft Piece Dice and Cordless oscillating
Ceiling Supports Spanish Keys multitool

12. OPTIONAL TOOLS

Chalk line X1 Laser Level Scissors lift




13. FRP COMPONENTS ASSEMBLY AND INSTALLATION

LAYOUT PREPARATION

The technology consists mainly of Structural
Arches made of a fiber reinforced polymeric
compoundbasedonaero-spacetechnology.The
main material used for the technology is
Fiberglass.

Before beginning, align the drawing of the
architectural planswithchalk overtheslabusing
the chalk line to achieve the most accurate
measurements possible and to ensure that the
components are assembled in the correct place.
The interior flange edge of the component
should be aligned with this drawing.

STRAIGHT
DOWN




ASSEMBLY PROCEDURE

STEP No. 1

The dynamic fins are the fins of the component
which are separated of the component from
fabric to make the shipment more compact.

You have received the dynamic fins in the
componentsofthefamilies27and45, sofirstyou
should paste the dynamic fin to the component
using the Sikaflex or similar construction
adhesive. Then, screw the fin in the component
sothatthefinis completely pasted. Finally, wait
until the next day to unscrew them.

WhenyouhaveassembledalltheDynamicfinsin
each component, proceed toassemble your unit
using the Assembly guide included with your
order.

NOTE: Not all models come with dynamic fins.




Then, laythefirstmoduleofthearch (BC-Bigcentral) horizontally overthefloor, followingthedrawingyou
havemade. Wearegoingtoassemble thefirstarchlyinginthe floorand thenliftit, sotrytoassembleitin
the floor overthe drawing you have made and follow the order showed in the assembly guide. Todo this,

please follow the next steps:

ATTENTION: Nextisexplainedageneralinstructionfortheassemblyofthesystem.W.S.includesan ASSEMBLY
GUIDE for each product, where the customer can find the correct assembly order of their model. Please take
this chapter of the W.S. CONSTRUCTION MANUAL just as a reference of the correct way in which the

components should be fixed.

1A — BIG CENTRAL

27A-3 CENTRAL FLAPS

STEP No. 2

Following the assembly guide, align horizontally
thenextcomponentthatisnexttothebigcentral.
As an example, the image above shows the 27A
(3 Central Flaps) ready to be glued with
Polyurethane adhesive and secured with bolts
and nuts next to the 1A - Big Central. Both
components must be aligned and laid
horizontally over the floor.

ATTENTION:

Do not secure the components to the floor with the
anchors until having assembled the
structure, as explained in the training course.

45A — CEILINGBIG

STEP No. 3

Align the component 45A (Ceiling big) next to
the 27Ajustas shownintheimage above. Then,
secure them with polyurethane adhesive, the
bolts, and nuts. Components should be laid on
the flooryet.



CONNECTION BETWEEN MODULES.

If holes are cut to allow for electrical boxes to be inserted into the
openings, make sure to sand the perimeter of the opening with
water sandpaper #80 to ensure correct sealing and waterproofing of
the joints.

Joint dimension should allow for 1/4 inch minimum and 1/2-inch
maximum thickness forsealant. Properdesignis2:1 widthtodepth
ratio. The adhesive must be applied doing a straight cord in the
external side nexttothe holesand thenapply itaroundeachholein
acircle, justasshownbelow. Onceapieceispositionedagainsteach
other, they will be firmly adjusted to achieve the optimum
conjunction of the union. If the adhesive comes out of the joint,
remove the surplus with a cloth or a spatula.

CORD OF ELASTOMERIC
JOINT SEALANT/ADHESIVE

EXTERNAL SIDE

O O O

INTERNAL SID



~ "’/‘>///
7

_ 7
— CONNECTION BETWEEN MODULES
A. FRP Panelflange
— \\ B. Galvanized Steel Washer
Ay N C. 3/8"Dia. Galvanized Steel bolts at 10’ O.C. Maxi (Actual
1 : . 7@ spacing varies).
N N D. Apply sealant to flange per W.S. Eco-Homes building
N e and installation manual prior to joining panels.
N N 7@ E. Nut

The W.S. Eco-Homes components have tabs and contact holes of
3/8 inch spaced every 20 to 25 cm (7 4/5 to 9 4/5 inches) on
average, for the use of 3/8 inch x 1 2 inches galvanized steel bolts
withnutsandwashersonbothsidesforadjustmentandconnection.

Galvanized Steel Washers improve the impermeability of the joint
betweentheflanges ofthe panel, thatis way each galvanized-steel
bolt should be accompanied by 2 galvanized washers, one at each
side, forimproving the impermeability in the contact holes.




1A — BIG CENTRAL
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STEP No. 4

Aligncomponent 1A (Bigcentral) nexttothe45A.
Glue and screw them as shown in the image. In
this point you have completed your first arch.
Wait30min, sothepolyurethaneadhesivecanbe
cured properly, then you can raise thearch over
theslab withthe help ofthe overhead drywalllift.

45A — CEILING BIG

1A — BIGCENTRAL

27A- 3 CENTRAL

39 — STRUCTURALBAR

STEP No. 5

Repeat steps 2, 3 and 4, over the arch you have
assembled in the floor, but on step 2 instead of
using the 27A component, use the 45A, and on
the step 3 instead of using the 45A, use the 27A.
Then, pull the double arch up. Use the Drywall
overhead or scissors lift if you need additional
assistance to pull them up.

ATTENTION:

The measurements mustbe exactly asdisplayedin
theimage, sothat everything works correctly. You
can use the measuring tape or the laser level to
make sure you are assembling W.S. Eco-Home
with the correct measurement.



STEP No. 7

Assembly another 2 arches on the floor, for this
youshould repeatsteps2,3and4 nexttotheone
you have lifted on step 5. With this double arch
do not secure them in the concrete floor just as
youhavedonewiththelastdoublearchinstep5.

STEP No. 6

If you have assembled the components as
indicated before, thearchshouldbeliftedoverthe
drawing you have made, anditisinthe partofthe
home where it is located following the assembly
guide. With alaserlevel, checktoensurethearch
is horizontal and leveled. Now you can proceed to
drill the holes for the anchors on the floor.
ATTENTION: insert the mechanical anchors but do
notsecurethemuntilthe nextarchisassembled.

STEP No. 8

Startaligning the double arches betweenthem
by the ceiling components. Inserta spatulain
thehorizontaljointofboth doublearches, justas
shown in the image.



STEP No. 9

The left corner of the ceiling components is
aligned with an additional screw by both double
archesthathavebeenassembled. Aholeismade
in the ceiling corner for inserting screws.

The roof is started to be screwed by using the
overhead drywall lift to align the components
during the process.

STEP No. 10

The ceiling is started to be screwed using the
holes already done in the flaps from left to right
justasshown with arrowsinimage attheright.

STEP No. 11

Then, both double arches are aligned again by
the right corner with another screw just as was
done in the STEP No. 9.

STEP No. 12

Finally, screw the lateral walls by the flanges from
the top to the bottom of this joint. You can start
eitherontherightortheleftside;itisuptoyou.




STEP No. 13

To ensure lasting stability, all anchors for both
double arches need to be installed. However,
make sure that only the single internal arch's
anchors are secured - NOT those at eitherend.

NO
INSTALLATION ' secuURED SECURED

FRP Module
= Ames bluemax, Sika

Black or similar

STEP No. 14

Repeat from STEP No. 2 following the directions
given by the ASSEMBLY GUIDE for your project.
Take this section of the construction manual as a
general procedure of the know-how to assemble
the technology. However, the correct order of
building the home is established in the Assembly
Guide.

ATTENTION:

Once the anchors secure the modules to the
foundation, these must be sealed to prevent
corrosion of the bolts and leakage of water into the
unit. To do this, a waterproof concrete slope must
be created with a downward angle of 45 degrees
over the anchor bolts. Once cured, the slope can
be covered with an asphalt mat or elastomeric
waterproofing to ensure that the water remains out
of the unit.



14. DISCLAIMER

Our products are made with utmost attention to detail and
craftsmanship but be aware they may present slight variations in
finish due to temperature shifts during the manufacturing process or
while being shipped. Though our materials have been tested now
for consistency, it's important still consider changes that could occur
when exposed to different conditions.

Despite any potential irregularities, Wonderful Structures assures
that there will be no negative effect on our structures'
engineering functionality—maintaining the same quality and value
aspromised.

To ensure our technology retains its aesthetic appeal, you must
correctly address any irregularities arising from the discussed factors.
Ourexpertapproachwillletyouknowhowtotackletheseissuesand
guarantee a polished end-resend result by applying the following
recommendations:

01. A slight space between the fins when they are fully screwed:

Variationsinthermal conditionsduring transit may create
protuberances when materials arrive at their destination. To
rectify thisissue, ascrew canbeinserted into the center of
the raised areaand firmly secured - providing an effective
solution to complete your project.

Finally, werecommend applying a cord of Sikaflex overthe
externaljoints of all the fins and spread itoverall the top
surface of the joints securing there is not pass of water
through thejoints.

02. Height differences in the fins or fin sections to be cut

Ourproductislovingly crafted by hand, and while we strive
for perfection, our humanimperfections can sometimes
leadtominutediscrepancies. Ifthishappens, nottoworry -
a simple sawing of the affected fin will restore it without
compromising the integrity of your components.

03. Alignment difference in gaps for the screws.

Despite our commitment to refinement and attention-to-
detail, even the tiniest of human errors can lead to
misaligned screw holes. However, this does notimpede
upon eitherthe strength or performance of our product;
instead, asimpledrilladjustmentnearby will rectify any
discrepancies withoutcompromising overallintegrity.




04. Embedding in upperchannels

With the ever-changing weather, you may encounter
somerainthroughout Chapter 18 of FILLING JOINTS
BETWEEN 1ST AND ROOF LEVEL. This is not cause
foralarm neither afailure of the system as collecting
water in these channels can occur - simply drain away
any collected liquid and ensure a completely dry
surface before moving forward with your task.




15. ELECTRICAL INSTALLATIONS

The electric ductwork must be made externally
using PVC flex-pipe, making sure to perfectly seal
the perforations with high quality epoxies.

There are many options for connection systems in
the market that will ensure complete sealing in
case you need to pierce the walls of the
technology to place electrical connection points
with non-metallic flexible conduit. (LFNC).

ELECTRICAL BOXES

NON-METALIC FLEXIBLE
CONDUIT




The electric boxes should be placed between
the nervesofthemodulesandtheflaps. Forits
proper installation, please follow the next step:

Draw over the panel the internal dimension
of the electric boxes’ module.

With the help of the DeWalt 20V Cordless
oscillating multitool, cut the square you
have already drawn.

Put double-sided tape on the internal side
of the flaps in the 4 corners of the electric
boxes.

Apply constructive adhesive, Sikaflex or
similar, ontheinnerside of the flaps of the
electrical box.

Install the electric box covering the hole
you have made in the first steps. Press it
firmly, so it is well pasted over the
component.

To waterproof the module, apply around
the perimeter of the box a cord of Sikaflex
or similar construction adhesive. Spread it
around the perimeter with your finger.

Waituntilthe nextday tocontinuewiththe
waterproofing of these modules.

Thenextday, puttapeonthejointbetween
the box and the component.

Paint with Blue Max or a similar sealant
coatingattheperimeteroftheelectricbox.

ATTENTION:

The procedures described from this chapter
onwards contain the usage of elastomeric or
bituminous sealants, you must use the same type
ofsealantineach proceduretobeconsistentwith
the products used for the waterproofing of the
system.

Please, use the electrical boxes to coverthe
Sprinklers body or any other fixture that is
neededtobeinstalledinthecomponentwalls.
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16. HEAVY WEIGHT HANGING

ELEMENTS

Give your heavy items a home! Strategically place
large objects such as plasma TVs, air conditioners,
cabinets and lamps using fasteners or anchors near
the structural veins of technology forextra strength.
Remember to waterproof any perforations you
make with a drill - read our instructions in
upcoming chapters to ensure safe installation.

17. SEALING OF JOINTS WITH

SEALING TAPE

Once the structure is completely assembled,

glued, bolted, and secured to the foundation

slab, follow the next instructions:
Clean the surface of the flanges with a brush.
One cord of Sikaflex or similar constructive
adhesive should be applied in between the
external joint of the flap.
The nextday, proceedtosealorcoverallthe
modules’joints in its external side with seam
tape. Youcanuse either Ames Peel & Stick™
Seam Tape (4"inch x 50"), the bitumen Sika
Multiseal Tape (Sika Black Tape) 10cm (4"
inch) wide or any other similar tape.
Apply sealing coatings, such as Tritonflex 1K,
Sika Black seal coating, Ames Bluemax, or
similar, over the tap, and cover the joint
between the tape and the component.
Wait2hoursminimumandapplyanother
layer of sealing coating.

18. WATERPROOFING OF
PERFORATIONS

Cover all the screws near the perforation with
Sikaflex or a similar construction adhesive on the
external and internal side.

Proceed to paint all screws with a sealing
coating, such as Tritonflex 1K, Sika Black Seal
coating, Ames BlueMax®. or similar onthe outer
surface

Wait 2 hours minimum and apply another
coat.



19. FILLING JOINTS BETWEEN 1ST AND ROOFLEVEL

ATTENTION: This step canbe skipped when the layerof polyurethane foamis goingtobe appliedinthe
ceiling,

Once the structure is fully assembled,
waterproofed and thejointsaresealed, proceed
with the next steps:

01. Fillthechannelofrooflevelwithamixture
of cement, as shown in the photos. For
this purpose, the recommended mixing
proportion is specified in the relation
OPC (Ordinary Portland Cement): FA (Fine
aggregate): CA (Coarse aggregate), which
has a numeric value of 1: 2.52: 3.4,
considering that for this mixture the water
to cement ratio is of 0.59, with these
specifications the mixture of cement will
have a strength of 21 MPa.

02. Paint with sealing coating the upper
channel once the concrete is set, just as
shown in the photo at the right.

CONCRETE CHANNEL PAINTED
WITH SEALING COATING
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20. INTERNAL JOINT SEALING

FIBERGLASS MESH
ADHESIVE TAPE OR TAPE

MATERIALS NEEDED
e Filler paste.
e Catalystdispenser
» Woodorplasticbase with a stirring stick * Notincludedin
the order.
e Sandpaper #36 -#180

WARNINGS AND OBSERVATIONS

e Thepreparationwilldry totouchin8 minutesandis
sandable at 20min.

e The preparation will decrease its thickness once is dry.

e Theclientcanuseafiber-glass meshortape, ontheinferior
partofthecomponents beforetheappliance of the mixture,
so the components obtain more resistance to natural
changes in the environment.

MIX PREPARATION

Oncetheprojectisentirely puttogetherwiththe Sikaflex dried
betweenthejointsofthecomponent, itisimportanttoreinforce
the waterproofing of the structure. The process of sealing the
internaljointof the modules differs from the components ofthe
walls to the components of the roof. Please follow the next
instructions consequently:

Roof components internal joint sealing:
Clean the internal joint using the spatula included in the

repairing kit.
Apply acord of Sikaflex inbetween this jointin theinternal side
andspreaditwiththefingersall overtheseupperjoints.

Wall components internal joint sealing:
Clean the internal joint surface.

Putthefiberglass adhesive tapeinthe joints of component 1A,
which has a hollow in these joints forits internal sealing, as
shown in the image at the left.

Onaplasticorwood surface mix atleast 150 or 200 gr of the
paste WHITE GELCOAT PUTTY POLYESTER RESIN ® FGCI™
(www.fgci.com.) or similar, with the catalyst dispenserat 5%,
and blend until the substance is entirely homogeneous.
ATTENTION: Please usethe catalystofthe productsothatitcan
solidify correctly.

Usethe paste madeinthe previoussteptoapplyitbetweenthe
componentseams. Thefirstcoat mustnot goallthe way tothe
top of the components. Let dry for 20 min.

Oncethefirst coatis dry, sand with coarse-grit sandpaper (#36).



http://www.fgci.com/
http://www.fgci.com/

EPOXY PASTE

Cleanthe surface and apply a second coat, this must go all the
waytothetop ofthecomponents, thethird coatisoptional.
Afterallthecoatingswiththemixaredried, polishtherestofthe
dried mixture with fine grit (#180) sandpaper, sothatitcanbe
placed at the level of the other components.
Forfinalfinishingdetails, conventionalmaterialscanbeusedto
patch and smooth the surface before painting.
Onceallthecomponents are fixed and smooth on theinteriors,
the panels can be painted or finished as desired.

Now all the internal surface is ready for painting.




21. INSTALLATION OF WINDOWS AND DOORS

ATTENTION:

Wonderful Structures DOES
NOT manufacture any window
ordoortheclientrequiresforits
project, so these items are not
included in our orders or
quotes unless written
specification. We always
recommendtheclientlookfora
local window and door
supplier, considering the R-
Value required locally. This
chapteraimstoexplaintothe
client the general facts of the
thermal requirement needed
for the doors and windows
according to the USA zone, but
the client should confirm this
information with their window
and doorsupplier.

Inthe USA, the Energy Star Program has been applied to windows
and covers residential windows, doors and skylights within one
Ecolabel. Qualification for this scheme is based on the U-value and
G-value (SHGC) of each component taken together and
incorporating their relative values. The scheme also considers the
differing requirements of the various regions of the USA, with the
required U and G-values (SHGC) altering accordingly. The table
below showstherange ofthese valuesthatisacceptedaccordingto
the area in the USA and its equivalent U-value in Europe:

Equivalent
Climate Zone U-Value * European G-Value **
U-Value ***

Northern <0.35 1.99 Any
North/Central <0.40 2.27 <0.55
South/Central <0.40 2.27 <0.40

Southern <0.65 3.69 <0.40

* U-value: The rate of non-solar heat loss or gain through a material or assembly.
Expressed here in units of Btu/h-ft2 ** G-value / Solar Heat Gain Coefficient (SHGC):
The fraction of solar radiation admitted through a window, door, or skylight.
Expressed as a value between 0 and 1. *** Multiply American U-value by 5.68 to give
European U-value in W/m2-°K




Many ENERGY STAR certified
doors and windows have some
or all the product features
detailed below.

Windows, doors and skylights protect you from the elements just like
a winter coat. But like a winter coat, you should pick the windows,
doors and skylights that make the most sense for your climate. While
somewindows, doorsandskylightsarebetteratkeepingyouwarm,
others excel at keeping you cool. For example, homesin Florida, in
thesouthernregion, need windowsthat have acooling effectonthe
house, whereashomesinWashington State, inthenorthernregion,
require windows that retain heat.

Multiple Panes

Two panes of glass, with air/or/gar/filled space in the middle, insulate much better
than a single pane of glass. Some ENERGY STAR qualified windows include three
or more panes for even greater energy-efficiency, increased impact resistance,
and sound insulation.

Gas Fills

Some energy-efficient windows have argon, krypton, or other gases between the
panes. These outdoors, colorless, non-toxic gases insulate better than regular air.
Low-E Glass

Special coatings reflect infrared light, keeping heat inside in winter and outside in
summer. They also reflect damaging ultraviolet light, which helps protect interior
furnishings from fading.

Warm Edge Spacers

A spacer keeps a window’s glass panes the correct distance apart. Non-metallic
and metal/non-metal hybrid spacers also insulate pane edges, reducing heat
transfer through the windows.

Quality Frame Materials

A variety of durable, low-maintenance framing materials reduce heat transfer and
help insulate better.

Multiple Panes

Double or triple-paned insulating glass is used to reduce heat flow.

Tighter Fit and Improved Weather Stripping

New frames may include a magnetic strip to create a tighter seal that reduces
air leakage around the edges.

Improved Core Materials

Fiberglass, wood cladding and steel with polyurethane foam core are among
the most energy-efficient door materials available today.

W.S. Recommended Doors and Windows — Three Types of Glass Panes:

Single pane crystal clear glass on euro-spec pvc frame
Double pane laminated crystal clear glass tempered with pvb on euro-spec pvc frame
Double pane laminated crystal clear camera glass tempered and filled with argon gas on euro-

spec PVC frame.


http://www.energystar.gov/prod

22. WATERPROOF VERIFICATION USING THERMAL IMAGING

CAMERAS

Water leaks and moisture infiltration can be
presented anywhere around the home and can
be difficult to detect until it is already too late.
Finding any leaks early will not only afford you a
comfortable and energy efficient home but also
reduce the overall energy loss and expensive
repair bills.

Thermal imaging devices that see over the
infrared spectrum give us a view of the
temperature differences based on the light
energywecannotsee. Homeownerscannow get
a visual confirmation of energy variations,
allowingeasy detectionandthe ability toidentify
hard to see problems and safety hazards, which
ultimately saves time and money. Thermal leak
detectors will help you in spotting the hot/cold
spots in your property or home so you can take
action to resolve the matter quickly.

According to the NTE QAN/1973, which regulates
the non-passable roof waterproofing, proceed to
run an waterproofing test by splashing the structure

60

Walls: Top - down triangular shape Flooding: waterwickingupawall
formed as water spreads downwards. into the insulation and up wall

studs.

There are many options for thermal imaging
cameras in the market that are very useful, some
examples are listed below:

e FLIRC2ThermalCamerawithMR40

with plenty of water to ensure that there are no
water filtrations, then use a thermal imaging
camera to detect any leakage.

These cameras can see the plumbing areas, pipes
or behind the wall that are causing the moisture
to get inside the house before the problem get
bigger. In addition, they are useful in detecting
electrical shorts, poor HVAC performance, air
leaks, missing insulation, and other costly
inefficiencies.

Moisture in buildings usually spreads in a
recognizable pattern depending on where the
water is, some examples are showed below:

Trefl=68 Tatm=68 Dst=6.6 FOV 24
1/ 1/07 6:47:54 PM -40 - +250 e=0.96

warm area

Moisture Pen

e FLIRTG165ThermalCameraandMoisture
Pen

e Seek Thermal Reveal Thermal Camera

HotWaterPipe: leaksshowsasa

63

°F




23. INTERIOR WALLS CONSTRUCTION

The construction plans will dictate the placement of the interior walls to create internal spaces: configure
bedrooms, bathrooms, among other spaces. Once you have identified the location for placement of these
internal walls, you have 3 options for making them:

01. Drywallwith metalprofiles. The
metal profile can be adapted to the
curve by using one of the following
methods:

e The metal profile can be sectioned
for it to give the curve needed
internally, justas shownintheimage
at theright.

e AU-profile can be adapted to the
curve and over the floor, so the
internal profiles of the wall can be
attached in the top and bottom
profiles.

02. Drywall with wooden profile
e The wood profile is supported on
the componentand screwed over it
withouta profileoverthecurve.

03. Masonry or concrete blocks

e Theblocksneedtobecuttoadapt
to thecurve.




04. Hybrid internal wall system

A U-profile can be adapted to
the curve and over the floor, so
the internal profiles of the wall
made of wood can be attached
in the top and bottom metal
profiles, just as shown inthe
photos at the right.




24. THERMAL INSULATION REQUIREMENTS FOR BUILDINGS

The thermal insulation needed in a building
depends on a variety of factors, including the
climateinwhichthebuildingis located, the type of
heating and cooling systems being used, thetype
of construction and materials used in the building,
and the intended use of the space.

Ingeneral, buildingsin colderclimates will require
more insulation than buildings in warmer climates.
The insulation requirements for buildings in the
United States are established by the U.S.
Department of Energy (DOE). These requirements
arebasedontheclimatezoneinwhichthebuilding
islocatedand areintendedtoensurethatbuildings
areadequatelyinsulatedto minimize heatlossand
maximize energy efficiency. These requirements
arebased ontheR-value oftheinsulation, whichis
ameasureofitsresistancetoheatflow.Thehigher
the R-value, the more effective the insulation is at
preventing heatloss.

Climate Zone Map

Moist —A

The minimum insulation requirements for each
climate zone are as follows:

Minimum insulation R-Value required.
Zone Attic WES Floors

>

1 R-49 R-13 R-25
2 R-38 R-13 R-25
3 R-30 R-13 R-25
4 R-30 R-13 R-25
5 R-30 R-13 R-25
6 R-30 R-13 R-25
7 R-30 R-13 R-25
8 R-30 R-13 R-25

In addition to these minimum requirements, it is
generally recommended that buildings in the
United States be insulated to the maximum levels
recommended by the Department of Energy. This
can help reduce energy consumption, lower
energy bills, andimprovetheoverallcomfortofthe
building.

Climate Zones
M3
m7
Ws
Hms5

4
LK
m2
| B

Warm-Humid
betow white ine

UE Yigh klands Puerto Pico



25. APPLICATION OF POLYURETHANE FOAM
RECOMMENDED

Oncethestructureisfully assembled, sealed, withdoorsand windows
installed, proceed with the application of the Thermal insulation layer
using polyurethane foam. The thickness of the polyurethane foam layer
will vary depending on the insulation requirements on site, explained
for the United States in the chapter before.

For tropical climates you will only need to apply 10 cm (4 inches) of
polyurethane foam in the upper deck modules, since the lower
structural walls have a thick layer of soil that will give them sufficient
thermal insulation.

Forextreme climates with temperatures below freezing or extremely
hot, apply polyurethane foam across the structure in a thickness
equivalent to 2.5 cm (1 inches) per each 6 R factor - See:
http://www.spf.basf.com/fag.php.

Oneoftheproducts recommendedis of Huntsman, you canfinditin
the next link: https://huntsmanbuildingsolutions.com/en-
US/products/closed-cell-insulation



http://www.spf.basf.com/faq.php

26. COVERING THE STRUCTURE WITH HDPE PLASTIC MEMBRANE

’ ,»1

4 TP
= 9|I|4-i’ ,I"'d«’””'»
«s“!.._”-l

S

Now that you have assembled and waterproofed your home,
proceedtocovertheentirestructurewith highdensity polyethylene
geomembrane (HDPE)

Covering all the structure, with high density polyethylene (HDPE) will
help reinforce the waterproofing of your W.S. Eco-Home and will
help protect from roots.

Please, be aware of the next steps during this procedure:

01. Measure your home over your roof from corner to corner.

02. Calculate how many sheets do you need to cover the
length, pleasebeawarethatthesheetshouldcoverallthe
roofandonestepoftheR.W System.Also, theoverlap
between the sheets should be of a minimum of 10 cm.

03. ExtendtheseHDPEsheetsoverthefloor.

04. Overlapthesheets 10cmbetweenthem.

05. Paste the sheets using seam tape.

06. Extendthesheets pasted overthesurfaceanduseseam
tapetopasteitinalltheperimetertotheR.W System.

ATTENTION: If you use the R.W System as your sloped berm wall
construction method, extendthe HDPE untilthe 7-stepcountedfromthe
bottomtothetop. Ifyouuse anotherconstruction methodforthesloped
berm wall, cover the entire sloped wall until floor.



27. SOILCOVER

SOIL FILLING

a.

MECHANICAL FILLING WITH BARKBLOWER

Bark bloweris a machine that blows bark, wood chips, or other

mulch material into a specificarea. These machines are typically
used in landscaping and gardening to cover the ground with a
layerof mulch, which can helptosuppress weeds, retain moisture
inthe soil, and add a decorative element to the landscape. Bark
blowers are often used in commercial and residential landscaping
projects,aswellasinforestry andothertypesofland management.
Somebark blowers aresmalland portable, whileothers arelarger
and mounted on trucks or trailers. They typically have a large
hopper holding the mulch material and a powerful blower system
that can blow the material long distances.

This machine can blow a mixture of soil, bark, and wood chips over

the structure. The mixture is more compact than soil without
cohesive chips, which helps the soil retain itself over the slope.

b.

BY HAND FILLING STEPS

01. Coverthe entire top deck with 10cm (4 inches) of fertile soil.
Cover the fertile soil with vegetation squares or the plants you have chosen to cover your project.

02. Oncethecoveriscompletely ready, youshould startfilling itstep by step, goingdownone by one.
Mix a portion of soil with a little water and stir very well until you achieve a densely plastic clay.

TRIANGULAR SHAPE STEP
EIGHT STEP _ /
SEVENTH STEP :
SIXTH STEP J
FIFTH STEP }
FOURTH STEP
THIRD STEP .
SECOND STEP N
FIRST STEP )




03. Startbyfillinginthetriangularsection oftheupperleveloftheR.W. System, uptotheedgeina
section 1.30 meters (4.3 feet) wide. Firmly compact backfill with a tamper.

Refill portions of the upper level as required and re-compact until a smooth sloped surface is
achieved.

04. Proceed to fill the next lower level, up to the edges of the R.W System and repeat the same
procedure.




05. Repeat the same procedure with levels 7, 6, 5,4, 3,2and 1.

06. Place a plastic mesh on top of the 9 levels, the width of the filling: 1.30 meters (4 ft 3in) wide.

07. Startcompacting alayer ofsoil 6 cm. (2inches) approx. Covering the plastic mesh, starting from
the bottom up. This mesh will serve to tie down the land and the vegetation that will be placed
later.




Cover the 8 levels with this layer of compacted soil of 6 cm. (2 inches) approx.

08. OPTION1-Onceyouhavecoveredtheentiremeshwithsoil, coverthesoilwithvegetationsquares
or plant it with individual plants.

09. OPTION 2 - Ifthe soil is going to be covered by placing individual plants, aladder must be used to
locate them.




Use a ladder and a wide board to support the ladder on compacted soil, if needed. Vegetation
squares or individual plants will serve as tie-downs and prevent the compacted soil from collapsing.

s

10. Itisnotrecommended toleave the exposed soil without vegetation foralongtime asthesunand
wind will dry it out and it will fall, causing the work to be lost.

11. Repeatthesame proceduredescribedaboveevery 1.30meters (4ft3in) wide, untiltheentire
structure is covered.




12. Periodicallywaterthevegetationthatcoversyourprojectandkeepitenrichedwithnutrients, so
that it always looks green and beautiful.

ATTENTION:

Dependinginthelocation ofthe project, itcanbeconvenienttoinstallanautomaticirrigationsystem.
Forthatitis recommended to contact a technician specializing ingardenirrigation.

GEOCELL GROUND
GRID

SOIL RETAINING
c. GEOCELL GROUND GRID

Ifretaining the soilin place over your home has been challenging,
here we can give you some recommendations that will help you
overcome this issue easily.

Ageocellground grid is a three-dimensional geosynthetic material
used in soil stabilization and erosion control. Itis made of aflexible,
honeycomb-like structurefilled with soil or other infill material. The
geocellgroundgridistypically high-density polyethylene (HDPE) or
durable, weather-resistant plastic. It is used to reinforce and
strengthen the soil, particularly in areas where the soil is prone to
erosion oris not stable enough to support the weight of vehicles or
structures.

The material isunrolled and attached to the ground using stakes or
otheranchorstoinstallageocellgroundgrid. Thecellsarethenfilled
with soil or otherinfill material, and the grid is compacted to create
a stable, reinforced surface. In W.S. Eco-Homes, Geocells are
used for slope stabilization of soil during and afterward the
construction of the homes.



28. LAWN LAYING AND LANDSCAPING

We recommend using germinated turforvegetation squares ready
to install that are available in the market. To avoid cutting and
maintaining topsoil, use self-pollinating plant species that do not
require cutting or pruning, like ground cover plants, worldwide. A list
of plants is available inside the W.S. Club.

See the example in Courtyard Magic Video:
https://youtu.be/EgcBILIHDIE

HIDROGEL WATER CRYSTALS

The hydrogel water crystals help to retain water at the roots of the plants,
this has a variety of benefits, and some of them are:

e Improve water availability for plants, by increasing water
holding properties of growing media (soils or soilless
substrates), which enhance the healthy growth of the
grass.

e Waterisn'tlostto evaporation sinceit’s held backinthe crystals.
e Roots will always look for the crystals saturated with water,
which means that it helps to control their growth.

For more information about the dosage of hydrogel in the soil, please
visitthenextpagehttp://hydrogel.info/hydrogel-instructions.html

If you decide to include Hydrogels into the soil, please follow these
instructions:
Mix the hydrogel completely into the soil before covering the
structure.
Cover the structure with soil as specified before.
Plantthe grass or the germinated vegetation squares in the soil.
After planting, water the grass thoroughly to maximize the
Hydrogel’s absorption process.



https://youtu.be/EgcBlLiHDIE
http://hydrogel.info/hydrogel-instructions.html

29. GREEN ROOF PLANTS

An extensive green roof is a completely natural form of roof covering that uses a low-maintenance
planting scheme consisting of hardy, drought-resistant plants. The plants used should be self-
regenerating, predominantly short growing, densely planted, and exhibit a high degree of adaptability to
survive in relatively extreme climaticconditions (drought, sun, wind, frost, etc.). Ideally, the plants should
originate from the Central European flora, although when choosing the plants, regional variations and
local climatic conditions are to be considered.

When choosing the plants, regional variations and local climatic conditions are to be considered.
Also, it is better to choose local species, it will secure the life expectancy of the plant.”

The plants selected should require minimal moisture and demand little from the substrate in the way of
nutrients. In general, irrigation systems are unnecessary for extensive installations, although
irrigation may be required during the early stages to support germination and initial growth.




30. FIRE RESISTANT COATING.

Priming and finishing the interior walls with a fire-resistant coating is the most important step to ensure
the reduction and spread in the event of an internal fire.

FIRE RESISTANT COATING:

Ourfiberreinforced polymer (FRP) panels havebeentestedtodeterminetherelative burningbehavior
according tothe ASTM E84 standard of materials by observing the flame spread along a specimen test
piece. The FRP fire resistant behavior can be improved by using one of the next two products of
intumescent fire-resistant coatings, which create a thin film fire retardant, proving afire resistant barrier
on a wide range of interior building surfaces.

Ff88isawater-basedlatex paintanditsapplicationislikeapplyinga
regular water-based latex paint, the recommended width of the layer
f forW.S.systemsis20milsdrythickness. Ff88canbebrushed, rolled
or sprayed using an airless spray gun. Additionally, because of its

88
high percentage of solids, it will have an excellent spread rate and
FIREFREE 88 coverage.
gty FF88 comes in a white, flat finish. If a different color or finish is

desired, FF88 can be top coated with most premium paints to

Firefree 88 ® achieve the desired color and finish.

FireGuard® E-84is a non-toxic, water-based formulationthat has
been approved for use on specificinterior surfaces only. While the
use of an airless sprayer is strongly recommended, FireGuard® E-84
may alsobeappliedbybrushorroller. Ifacertification ofapplication
is needed or required by governmental or regulatory agencies, or

me(iuarﬂ - 84

feme Retardant Coaﬂr\gﬁ'n

S+ Santoch @ Piywad o Sting o Oernd §

9 e Gpvemad & Redlucen e Powt e
St & Meimines Firns Even at Figh fenpes=

O MEstangd Mated in Gurtace Bre et

vy 1o Acely SvM pe |
St Ly Clnam Uy + Eomrormancaty Fonit”

- —

e ——— ——

Fireguard ® E-84

other parties, an ICC certified professional (or an outside
independent testing agency with comparable certification that has
been approved by the regulatory agency) MUST be contracted to
verify that FireGuard® E-84 has been applied in a uniform manner
with a proper thickness.

To seal the Fireguard coating, it is recommended to use FireGuard
Z-1Tie-Coat, whichisawater-based coatingdesignedtobe usedas
an intermediary sealant between FireGuard E-84® Intumescent
Coating and an approved topcoat in interior and exterior
applications. FireGuard Z-1 Tie-Coatis specifically designed to seal
in FireGuard E-84® Intumescent Coating when the option of a top
coating the intumescent material is desired to match the interior
aesthetics of the structure or warranted exterior applications.

For making a fire-resistant coating, apply a layer of 15 mils dry
thickness of Fireguard ® E-84 and then, apply anapprox. 3to 5 mils
thick layer of Fireguard Z1.

Please consult the applications instruction of the fire-resistant
coating for application and product information details to be
considered.



31. PAINTING INTERIOR WALLS

ATTENTION: IMPORTANT NOTE BEFORE PAINTING THE INTERIOR Make sure the exterior roof surface is
coated with soil and the garden and plants are installed, then allow the soil time to settle to completely stabilize
the structure BEFORE doing any interior painting or finishing. Once settled you may proceed to heal joints and
paint as desired.

The inner walls of the
technology can be painted any
color you choose.

We recommend using acrylic
paint, which has very good
compatibility — with  polymer
surfaces.

It is advisable to apply a first
coat of primer and then apply
the paint. This will give the
best adherence and long-life
expectancy.

32. LIGHT AND MEDIUM WEIGHT HANGING ELEMENTS

Light and medium weight hanging elements such
as: Decorative paintings, mirrors, light fixtures,
medium size TVs, decorative objects, sconces, and
all elements that have a weight equal or less than
11.34 kg (25 Ib), it is enough to use highadhesion
tape such as 3M Dual Lock Fasteners or
Command® strips and paste it over the wall.




APPENDIX A - VENTILATION & ENERGY EFFICIENCY OPTIMIZATION

Why is Ventilation Important?

AccordingtoU.S. Environmental Protection Agency studies, onaverage, people spend approximately 90
percentoftheirtimeindoorswherepollutionlevelconcentrationscanbeuptofivetimeshigherthantypical
outdoorlevels duetoa myriad ofissues. Properventilation can reduce airborne indoor pollutants such as
dust, mold, gassesandchemicals. Propersizingis vital for maximizing the benefits of fresh airventilation.
Notenoughormorethanenoughventilationcancauseproblems, includingpoorindoorairquality, comfort
issues and wasted energy.

How Ventilation Affects Efficiency

Opening windows will provide some fresh air but will result in much higher heating and cooling costs. A
properly designed ventilation system offers a more sensible approach than just opening the windows,
which is not practical in the heat of summer or the freezing environment of the winter. It provides the
required ventilation and maintains a higher energy efficiency by recovering heat or energy from the
outgoing air and transferring it to fresh, incoming air. This allows the incoming air to match the temperature
of aircirculating through the home. As a result, there is minimal heat loss in the winter, humidity stays under
control during the summer and the homeowner can enjoy energy-efficient comfort all year long,
maximizing energy efficiency while lowering utility costs.

Not Enough Ventilation Just Right Too Much Ventilation

Health Effects Comfort and Economy Energy Effects
- VOC Off-Gassing - Balances Air Flow In/Out - Additional Heating and Cooling
- Stale Air

- Improved Comfort - Excess Humidity

- Contaminant Build-Up
- Improved Humidity

= Fresh Air



Ventilation and IECC

For builders, there is the matter of meeting IECC (International Energy Conservation Code) standards regarding
airsealing. Inorderto comply withthe 2012 IECC standards, ahome must pass both visual inspections as well
as meet the air changes per hour (ACH) threshold of less than five per hour in climate zones 1 and 2, or less

than three per hour in climate zones 3 -8.*

Ventilation Systems

There are several options for mechanical ventilation systems. Spot ventilation, using exhaust-only fans in
the kitchen and bathroom, removes water vapor and pollutants from specific locations in the home, but
does not distribute fresh air. Balanced ventilation systems, such as air-to-air exchangers, heat-recovery

ventilators, and energy recovery ventilators, both supply and exhaust air.

Ventilation Type

Exhaust Only

Air is exhausted from the
house with a fan

Supply Only

Alris supplied Into the house
with a fan

Balanced Air
Exchange System

Heat and energy recovery
ventilators supply and
exhaust air

* Easy toinstall
* Simple method for spot ventilation

* Inexpensive

* Does not Interfere with combustion
appliances

* Positive pressures inhibit pollutants
from entering

* Delivers to important locations

* No combustion impact
* No induced Infiltration/exfiltration

* Can be regulated to optimize
performance

* Provides equal supply and exhaust air

* Recovers up to 80% of the energy in air
exchanged

e I

* Negative pressure may cause
backdrafting

* Makeup air Is from random sources

* Removes heated or cooled air

* Does not remove indoor air pollutants
at their source

* Brings in hot or cold air or moisture
from the outside

* Air circulation can feel drafty

* Furnace fan runs more often unless fan
has an ECM (variable-speed motor)

* More complicated design
considerations

« Over ventilation unless the building
Is tight

* Cost



HeatandEnergyRecoveryVentilation Systems

Heat recovery ventilators (HRVs) and energy 1. Fresh air drawn fromOutside

recovery (orenthalpy recovery) ventilators (ERVS) 2. Moisture-laden a_lr extracted from wet zones
. . 3. Exhaust to Exterior

both provide a controlled way of ventilating a 4. Contaminated air into atmosphere

home while minimizing energy loss by using 5. Fresh warm air delivered into the property

conditioned exhaust air to warm or cool fresh

incoming air. The main difference between an

HRV and an ERV is the way the heat exchanger

works. With an ERV,the heatexchanger

transfers water vapor along with heat energy, '1

while an HRV only transfers heat. The ERV g
helps keep indoor humidity more constant, L J
however, in very humid conditions, the ERV ”l”

should be turned off when the air conditioner 1 1
isnot running. Air-to-air

heat exchangersorHRVsarerecommended

for cold climates and dry climates. ERVs are

recommended for humid climates. Most ERV :
systems can recover about 70%-80% of the
energy in the exiting air. They are most cost
effectiveinclimates with extreme winters or
summers, and where fuel costs are high. ERV
systemsin cold climates musthave devicesto help
prevent freezing and frost formation.

-
.h 1

How Proper Ventilation for W.S. Eco-Home was calculated

ForaW.S. Eco-Home, the performance of the home will depend upon the tuning of twosystems: the FRP
shell and the Engines (HVAC including all fans + water heating). To create the best practices for W.S.
units, details of both systems were taken from the plans or estimated based on cost-effective building
practices, and put into two computer software:

e Elite RHVAC - aJ heating/cooling load calculator
e REM/Design - a predictive energy modeler

Tocontrol the performance of any home, we must control its four elements: heatloss, airflow/pressure,
moisture, and air quality. Generally, the three things we can use to improve control are air sealing,
insulation, and HVAC upgrades.



Performance analysis from computer models

Basedonthe panelized structure and the application of spray polyurethane foam (SPF), it’s likely that all
W.S. Eco-Homes will be airtight enough to meet all airtightness targets in future energy codes, which
will future-prooftheminthatregard. However, the use of sliding doors and windows makesit very likely
that all the air leakage will occur around those. Well-built windows are essential to attain the highest energy
efficiency ina W.S. Eco-Home. Because of the substantial airtightness of the home, special attention
should be paid to pressure equalization. In a small and/or tight home it’s very easy to cause pressure
imbalances with exhaust fans that can lead to moisture and air quality problems.

Bathroom Exhausts

The bathroom must have an exhaust fan to remove moist air, but due to the pressure fragility, its
recommended to install a whole-home ducted balanced energy recovery ventilator (ERV) to remove all the
staleairinthe house from the bathroom, overthe shower. Theincoming fresh aircanthen be delivered,
preconditioned, tothe bedroomwhere occupants will spend atleast8hours perday (andalsotothe main
room, if another duct is feasible). There will then be a purposeful pressure imbalance, sending a tidal
movementoffreshairfromthelivingspacesintothebathroom, andthentooutdoors. Themedianairflow
forthe ERV should be around 30 CFM, with an option to dial itup ordown based on occupant preference.

Kitchen Exhausts

Kitchen exhaust must go directly outdoors because of grease, but pressure equalization is still critical.
Whether the make-up air pathway is connected to the kitchen directly beneath the cooktop or ducted
through the HVAC system, pressure relief must be installed. A fan-powered, pre-heating makeup air
systemfromFantechwouldbeideal. It'ssmall, quiet, andisreactivetothepressuresinthehome. Formore
information about Fantech’s makeup air system you can refer to the next link:
https://www.fantech.net/fileadmin/user upload/fantech/Support/Media Center USA Files/e1574-makeup-
air-system. pdf

Another option is to use a passive Broan ‘hole-in-the-wall’ approach. The online Broan calculator
recommendsthree8-inchplusone 6-inchround ductswithmechanicaldampers.Thatmaynotapplytoall
models since it requires a lot of wall space. Forthe exhaust hood we recommend an \attractive, simple,
quiet, and not too powerful unit like the Broan APE130SS.

Effect of Soiltype and moisture on R Value

A baseline thickness of 5.5” thick for the closed cell spray foam applied to the wall/ceiling structure will
provide an R-value of approximately 33. This can be adjusted through variations on the thickness of the
insulation and on the type of spray foam.

Unless the type of soil istightly controlled it is best to disregard the insulation value of soil for energy
efficiency calculations because of variability due to moisture, mineral content, etc. The chart below is from
a study by University of Kentucky on below-grade construction, and it corroborates other sources that
estimatetheR-value of soil atapproximately 0.5 but floating upand down from there: Ifthe type of soil is
controlledanextraR-6forevery 12inchesofsoilcanbeaddedtothewall/ceilinginsulationcalculations.


https://www.fantech.net/fileadmin/user_upload/fantech/Support/Media_Center_USA_Files/e1574-makeup-air-system.pdf
https://www.fantech.net/fileadmin/user_upload/fantech/Support/Media_Center_USA_Files/e1574-makeup-air-system.pdf

Effect of Windows in Energy Efficiency

K R=’1( Inches Equivalent to 1 ft of earth material
Thermal Rock Wool Fiberglass Cellulose
Conductivity R-valueof1ftof R=2.92/inch* R=2.17/inch* R=3.8/inch*
Bt earth
I Inches Inches Inches
Far
=2
O ¥
Very dry soil 0.1-0.2 5-10 0.14 to 0.29 0.19 to 0.38 0.11 to 0.22
) 0.5-1.43
Wet soil 0.7-2.0 0.014 to 0.041 0.019 to 0.055 0.011 to 0.0314
10
Dry sand 0.1 0.29 0.38 0.22
Wet sand 1.0 1 0.029 0.038 0.022
Sandy clay
0.6 1.67 0.0477 0.0641 0.037
(15% moisture)
Organic soil 0.8 1.25 0.036 0.048 0.0275
Granite rock 0.26 3.85 0.1099 0.1478 0.0844

*R values advertised by insulation company. Thermal Insulation, Inc. Seneca, SC.

Table 1.-Soilconductivity valuesandR-values of 1 ftofearthinsulationandthickness ofequivalentman-madeinsulation

The weakest link in any building system defines performance, and in W.S. Eco-Homes units that have
panoramicwindows, thisisthe weaklink. The current specfor window performanceis approximately U-
0.3 and 0.3 SHGC, which isthe biggestsource of heatloss by farin the enclosure, which will work fine for
subtropical climates. Forareas with higher temperature oscillations U-0.2 and 0.14 SHGC windows and
sliders would be much better suited to the rest of the enclosure. Higher specwindows are essential ifthe
goal is to meet the 2012 or 2015 International Energy Conservation Code (IECC).

Since the windows and glass doors are proportionally huge in many models of W.S. Eco-Homes - over
40% window-to-floor ratio (normal high-performance homes are around 20%), the wall enclosures around
the windows can befilled with 1.5"” of Extruded Polystyrene (XPS) Foam Board in all models, with anextra
1”XPS added continuously outside orinside the framing, foran overall R-value of 12.5. Compared tothe
main enclosure walls with R-33 of SPF, this represents low insulation, and high heat loss problem. Whenever
temperatureoscillationsare high, and performance controlisimportant, owners may wantto reconsider using
large windows in favor of European Spec smaller windows - where panels replace the outer glass.

Effect of windows in Energy Efficiency

Window placement should be even in all directions (N-S-E-W), to attain what in load calculation is described
as Adequate Exposure Diversity. When the planned orientation of a W.S. Eco-Home exceeds the
adequate exposure diversity test, it makes it unnecessarily hard on the HVAC system to make up for severe
fluctuations to the comfort indoors because of the sun coming in through the windows. Since there are
situations where the unit’s orientation cannot be controlled, the size of the heating/cooling system required
needs to be moresignificant. Inthese situations, awnings overthe archesare HIGHLYRECOMMENDED.



Insulated Slab

Lack of foundation insulation on below-grade and under slab projects can account for up to 25% of a
structure’s total heat loss. Insulating properly below-grade can also combat heat loss and help each
structure reduce heating and cooling bills by 10-20%. The standard building code slab being insulated
underneath and at the edge with 2” of XPS foam will provide an R-value of 10. This solution may often
leave a significant thermal bridge through highly conductive concrete exposed to the outside or the soil
near the perimeter.

A higher performance solution - values between R-40 and R-50, require 6 to 10-inch-thick insulation
depending on the material used, to be placed under the entire slab including the footing. Because thick
insulation can bedifficult todetail, edgeinsulationis oftenreduced toadepthofabouttwoinches, leaving
a significant source of heat loss. That should be avoided. Thermally, it's best to place insulation on the
exteriorsurface ofthefoundation. Anyexteriorrigidinsulationthatshowsabovegrade mustbe protected
from physical damage and sun exposure.

Air Quality Monitoring
Monitoring the air quality should be of primary importance in these homes- smaller, tighter homes are
inherently morerigidandlessflexibletofluctuationsinbehaviorandweather. Thereisasimpleanswerfor
your homes:
e Foobot is a Wi-Fi monitor that test continuously for temperature, relative humidity, carbon dioxide
(C0O2), particulates and VOCs. It will send text messages when any of these exceed targets youset.
¢ Defenderlow-level carbon monoxide monitor should be installed if any fuel- burning appliances
are installed inside the enclosure (doesn’t matter for the mechanical shed).

e Corentiumradonmonitorwillshowa 1-day, 3-day, and7-dayradonlevel, whichwillgiveyour
homeowners peace of mind.




APPENDIX B — ADHESIVES COMPARATIVE TABLE

Loctite PL Premium

Sikaflex 552

Sikaflex 11 FC

Sikabond

Masterweld 948

Sikaflex 1A

Uses

Construction
adhesive

Structural adhesive

Adhesive and sealing

compound

Construction
adhesive

Polyurethane
adhesive

Elastomeric joint
sealant/adhesive

Chemical base

Polyurethane

One-part Silane
Terminated Polymer

Special moisture-
cured polyurethane

Polyurethane

Polyurethane Polyurethane

Tensile . )
strength 5182url;zltr(:t.§ f':ﬂg ) 435 psi 225 psi 225 psi 222 psi 175 psi
(ASTM D412)
1 to 2 hours 1to 2 hours,
Tack free time 30-45 min depending on the depending on the 3 to 6 hours
40 min climate climate Up to 1 hour
Elongation at
break (ASTM D 200 to 300% 300% 600% 600%
412)
Tensile lap- . .
shear strength 300 psi 165 psi 240 psi
VvOC 45 g/L 33 g/L 45 g/L (Low VOC)

https://www.buildsit
e.com/pdf/pl/Loctite
-PL-Premium-

https://doc.jamestow
ndistributors.com/us

https://www.dropbo
x.com/s/cvboj1t37bg

https://www.dropbo

x.com/s/eljzfle3lhuh box.com/s/njc45z

https://www.drop
https://www.dropbox.co

Datasheet Polyurethane- erportal/pdfs/SIKA_T o0sf6/SikaFlex%C2%A dkv/SikaBond_produ wbbeuyj3r/basf-  m/s/6vgxseenocixgei/si
Construction- ech_sheets/Sika_Sika E11FC.PDS.6.8.20.p ct_data_sheet.pdf?dl masterweld-948- kaflex_-la.pdf?dl=0
Adhesive-Product- flex_552_TDS.pdf df?dl=0 =0 tds.pdf?dl=0
Data-1868305.pdf

Volume (Vol.

Cartridges) 295 ml 300 ml 300 ml 301 ml 313 ml or 828 ml 300 ml

$6.90 $ 14.85 $6.61 $15.97 $13.39 $10.95

Price

Hd supply solutions Strobelssuply Coast alone Home depot Tools4flooring Amazon


https://www.buildsite.com/pdf/pl/Loctite-PL-Premium-Polyurethane-Construction-Adhesive-Product-Data-1868305.pdf
https://www.buildsite.com/pdf/pl/Loctite-PL-Premium-Polyurethane-Construction-Adhesive-Product-Data-1868305.pdf
https://www.buildsite.com/pdf/pl/Loctite-PL-Premium-Polyurethane-Construction-Adhesive-Product-Data-1868305.pdf
https://www.buildsite.com/pdf/pl/Loctite-PL-Premium-Polyurethane-Construction-Adhesive-Product-Data-1868305.pdf
https://www.buildsite.com/pdf/pl/Loctite-PL-Premium-Polyurethane-Construction-Adhesive-Product-Data-1868305.pdf
https://www.buildsite.com/pdf/pl/Loctite-PL-Premium-Polyurethane-Construction-Adhesive-Product-Data-1868305.pdf
https://www.buildsite.com/pdf/pl/Loctite-PL-Premium-Polyurethane-Construction-Adhesive-Product-Data-1868305.pdf
https://doc.jamestowndistributors.com/userportal/pdfs/SIKA_Tech_sheets/Sika_Sikaflex_552_TDS.pdf
https://doc.jamestowndistributors.com/userportal/pdfs/SIKA_Tech_sheets/Sika_Sikaflex_552_TDS.pdf
https://doc.jamestowndistributors.com/userportal/pdfs/SIKA_Tech_sheets/Sika_Sikaflex_552_TDS.pdf
https://doc.jamestowndistributors.com/userportal/pdfs/SIKA_Tech_sheets/Sika_Sikaflex_552_TDS.pdf
https://doc.jamestowndistributors.com/userportal/pdfs/SIKA_Tech_sheets/Sika_Sikaflex_552_TDS.pdf
https://www.dropbox.com/s/cvboj1t37bgosf6/SikaFlex%C2%AE11FC.PDS.6.8.20.pdf?dl=0
https://www.dropbox.com/s/cvboj1t37bgosf6/SikaFlex%C2%AE11FC.PDS.6.8.20.pdf?dl=0
https://www.dropbox.com/s/cvboj1t37bgosf6/SikaFlex%C2%AE11FC.PDS.6.8.20.pdf?dl=0
https://www.dropbox.com/s/cvboj1t37bgosf6/SikaFlex%C2%AE11FC.PDS.6.8.20.pdf?dl=0
https://www.dropbox.com/s/cvboj1t37bgosf6/SikaFlex%C2%AE11FC.PDS.6.8.20.pdf?dl=0
https://www.dropbox.com/s/e1jzfle3lhuhdkv/SikaBond_product_data_sheet.pdf?dl=0
https://www.dropbox.com/s/e1jzfle3lhuhdkv/SikaBond_product_data_sheet.pdf?dl=0
https://www.dropbox.com/s/e1jzfle3lhuhdkv/SikaBond_product_data_sheet.pdf?dl=0
https://www.dropbox.com/s/e1jzfle3lhuhdkv/SikaBond_product_data_sheet.pdf?dl=0
https://www.dropbox.com/s/e1jzfle3lhuhdkv/SikaBond_product_data_sheet.pdf?dl=0
https://www.dropbox.com/s/njc45zwbbeuyj3r/basf-masterweld-948-tds.pdf?dl=0
https://www.dropbox.com/s/njc45zwbbeuyj3r/basf-masterweld-948-tds.pdf?dl=0
https://www.dropbox.com/s/njc45zwbbeuyj3r/basf-masterweld-948-tds.pdf?dl=0
https://www.dropbox.com/s/njc45zwbbeuyj3r/basf-masterweld-948-tds.pdf?dl=0
https://www.dropbox.com/s/njc45zwbbeuyj3r/basf-masterweld-948-tds.pdf?dl=0
https://www.dropbox.com/s/6vgxseenocixgei/sikaflex_-1a.pdf?dl=0
https://www.dropbox.com/s/6vgxseenocixgei/sikaflex_-1a.pdf?dl=0
https://www.dropbox.com/s/6vgxseenocixgei/sikaflex_-1a.pdf?dl=0
https://hdsupplysolutions.com/p/102-oz-loctite-pl-premium-polyurethane-construction-adhesive-caulk-p131894
https://www.strobelssupply.com/sikaflex-552-one-component-elastic-adhesive-18226
https://coastalone.com/sikaflex-11-fc.html
https://www.homedepot.com/p/SikaBond-29-oz-Construction-Adhesive-505423/204732358
https://www.tools4flooring.com/masterweld-948-30-oz-polyurethane-tack-strip-adhesive.html
https://www.amazon.com/-/es/Sikaflex-1A-Limestone-Polyurethane-Sealant-Cartridge/dp/B00461GOKY/ref%3Dpd_sbs_328_2/134-2885015-7343944?_encoding=UTF8&pd_rd_i=B00461GOKY&pd_rd_r=63f4715b-1247-444a-aa28-b5caccb0c6ed&pd_rd_w=KI2hS&pd_rd_wg=Zi2qH&pf_rd_p=bc074051-81d1-4874-a3fd-fd0c867ce3b4&pf_rd_r=TP4S5RKK0GZT5RT5QJKP&psc=1&refRID=TP4S5RKK0GZT5RT5QJKP
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PRODUCT DATASHEETS

The following technical datasheets are listed in order of
appearance on the System Assembly & Installation Manual:

e Sikaflex®-552

e SikaBond® Construction Adhesive

e Masterweld 948 ®

e SIMPSON SET-XP®

e HILTI HIT-RE500-SD

e HILTI HIT-HY 200

¢ POWERS PE1000+TM

e HILTI KWIK Bolt TZ Expansion Anchor
e HILTI HDA Undercut anchor

e HILTI HSL-3 Heavy-duty Expansion Anchor
¢ SIMPSON Strong-Bolt™ 2 wedge anchor
e POWERSPower-Stud® +SD1

¢ POWERSPower-Stud® +SD2

e POSSEHL POSSALC325 C-20

¢ Ames'® BlueMax®

¢ Sika® MultiSeal® tape

e Sika BlackSeal Plus

¢ POLYURETHANE FOAM

e ACH50 staplefiber

e XYPEX ADMIX C-500/C-500 NF

e Firefree 88®

e FireGuard® E-84

e 3M™ Dual Lock™ Reclosable Fastener
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