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TECHNICAL ASSESSMENT OF THE
®

QUAD – LOCK INSULATING CONCRETE FORMWORK
BUILDING SYSTEM.
Attention: Mr. Curt Ward
The Quad-Lock® building system was submitted to the Bureau of Standards for Technical
Assessment for compliance with the Building Standards of Jamaica. The information on the
system was supplied in the form of promotional literature, Quad-Lock® Installation guide,
Quad-Lock® DVD. Further information on the engineering design and other features was
obtained from the Quad-Lock® product manual on their website at www.quadlock.com
This report gives details of :
(a) description of the overall system
(b) assessment of the materials to be used in the system as submitted for compliance with
relevant standards
(c) assessment of the structural details of the system as submitted.
(d) overall conclusion and recommendations
Any positive recommendations contained in this report is not intended as and should not be
considered as certification by the Bureau of Standards, of the system or any of its component
parts, but rather as a recommendation for acceptance for use in Jamaica.
We would be pleased to provide any further assistance, if needed.
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THE SYSTEM.
The system is a leave – in – place insulating concrete formwork construction system for walls
floors and roofs. Walls are formed by placing steel reinforced concrete between two skins of
expanded polystyrene (EPS) foam. The skins of EPS foam are held in place at the correct distant
apart by plastic ties of different lengths. The EPS skins and the ties are assembled into blocks
with varying cavity widths and skin thicknesses as shown in figure 1. The blocks are stacked,
aligned, and braced and then filled with concrete (figure 2). For floors and roofs, the system
basically provides an insulated decking (Quad-Deck®) for the placement of concrete slab as
shown in figure 3. Since the system is a formwork system for reinforced concrete, the
architecture and the engineering of buildings to meet desired objectives is unaffected. Special
forming techniques for columns and beams (figure 4) as well as features for the installation of
different wall finishes (figure 5) also form part of the system.
The Quad-lock® system also utilizes precast tilt – up panels for use on larger projects. Figure 6
shows the preparation and installation of a tilt – up panel. The panels so produced are much
lighter in weight than normal concrete panels.
Finishing for the system range from Dry – Wall for internal surfaces to cement sand mortar or
other pre-prepared weather resistant finishes on external surfaces. The thermal insulation
provided by the system allows for much better climate control and therefore better comfort levels
within the buildings.

Figure 1. Components of the Quadlock® System
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Figure 2. The construction of Quadlock® walls
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(a)

(b)

(c)
Figure 3. Installation of Quad-Deck® decking

(d)
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Figure 4. Placement of reinforcement for stiffener column at corners

Figure 5. Installation of a texture coat exterior finish
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Figure 6. Preparation and installation of tilt – up panels.

THE MATERIALS.
Steel.
The reinforcing steel to be used in the system is steel for the reinforcement of concrete
complying with relevant Jamaican and/or ASTM Standards. The restrictions on the size or other
properties of the reinforcing steel are as specified in the appropriate standards. The
specifications for the reinforcement of the different Quad-lock® walls as outlined in Appendix B
of the Quad-lock® manual indicate a careful design process that complies with the Jamaican
application document of the International Building Code.
Light gauge (20 gauge) steel “J” tracks are used for the alignment of the Quad-lock®
panels/blocks to the reinforced concrete footings. These tracks are connected to the concrete or
rock substrate by bolting, screwing or nailing. Either method is acceptable but, metal screws,
nails and bolts used in the system must be chemically compatible with the steel members in order
that enhanced corrosion be avoided.
EPS Foam.
The EPS foam specified for the system vary in density between 16 kg.m-3 and 24 kg.m-3. EPS
slabs of the type specified, when used in the manner described for the Quad-lock® system is not
considered to pose a serious fire risk. However all EPS foam used in the system must meet the
requirements of the applicable material standard specifications.
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EPS foam with a density of 24 kg.m-3 which has been treated with a flame retardant has proven
to be a quite suitable material for this purpose and is used extensively in the construction
industry for insulated concrete formwork (ICF), insulation of panelized wall constructions etc.

Concrete
The concrete for use with the system is specified to comply with applicable codes of practice
such as ACI 318 “Building Code Requirement for Reinforced Concrete”. The durability
requirements applicable in the USA and Canada tend to be more stringent than in Jamaica given
the climatic conditions of those countries. However the concrete shall be designed for durability
applicable to the expected exposure conditions. In particular, concrete for Quad-Lock® walls
shall conform to the specifications and recommendations given for the aggregates, use of
admixtures, slump, compressive strength and placement technique sufficient for compliance with
the applicable clauses of the Jamaican Application Document for the International Building Code
(IBC).
Interior Finish.
Any appropriate material can be applied for interior finish but generally gypsum wall board is
specified particularly because of its fire resistant properties. The gypsum wall board to be used in
the system is standard, minimum 12mm thickness, available locally and meeting the
requirements of ASTM C 79. These boards require fastening at 600mm on centers spacing in
order to meet manufacturers requirements and as such are compatible with the specifications of
the system. In addition a gypsum fibre board can also be used for additional durability and
strength.
THE STRUCTURE.
General
The Quad-lock® system is a formwork system for reinforced concrete. It should therefore not
impose undue restrictions on the design and construction of the concrete structure. Assessment
and comparison with concrete formwork systems suggests that the components and accessories
of the Quad-lock® system typically perform the same functions as with other systems and that
the system imposes no restrictions on design and construction.
Foundations and wall to footing connections.
The system generally utilizes strip or slab type foundations and has the capacity to adjust for
slopes, shape and stepping of foundations. The connections to the foundation as detailed in
figure 10 are in accordance with acceptable practice for compliance with Jamaican Application
Document for IBC.

Continuation Sheet
BUREAU OF STANDARDS JAMAICA Sheet 8 of 16 Sheets
TECHNICAL EVALUATION REPORT No. 27/2008/2060

Figure 7. Installation of Quad-lock® on slab type footing.

Figure 8. Quad-lock® on strip type footings

Figure 9. Quad-lock® on stepped and non-rectangular or square footings.
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(a)

(b)

Figure 10. Typical wall to footing connections (a) strip type footing (b) slab type footing.

Continuation Sheet
BUREAU OF STANDARDS JAMAICA Sheet 10 of 16 Sheets
TECHNICAL EVALUATION REPORT No. 27/2008/2060

Roof Structure and Connection
Different types of roofs may be used with the Quad-lock® system. Roof types may range from
lightweight framed structure to quad-deck slabs or conventional reinforced concrete slabs and
each has to be designed properly for the particular function under considerations of design loads,
spans, materials etc. The loading assumptions from seismic activity and hurricane speed winds
are of critical importance and the designs must be carefully assessed against code requirements.
A typical truss roof section showing hurricane strapping is shown in figure 11.

Figure 11. Wall to Roof truss or rafter connection
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Wall – Floor Connections.
A variety of floor types and connections can be used with the system. In the scenario of
hurricane force winds and significant seismic action possibility it is very important for floors to
be designed for the lateral restraint of walls. While reinforced concrete slab floors are popular,
lighter floor structures can be used provided that the entire structure is designed for such floor
type. Some floor to exterior wall connections are shown in figure 12. The size and spacing of
floor joists to meet design loads and spans are calculated based on the materials chosen for the
floor structure.

Figure 12. Wall to Suspended Floor connection.

Wall to Wall Connections
The typical external and partition wall connections are shown in figures13, 14 and 15.
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(a)

(b)

Figure 13. (a) Formwork setup at T-wall junction & (b) Reinforcement installation at Twall junction
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Figure 14. Plan view of formwork setup and arrangement of rebars at wall corners.

Figure 15. Typical joint connecting interior partition wall to exterior Quad-lock® wall.

Quad – Deck Floors and Roofs.
The quad – deck is a manufactured decking system made from expanded polystyrene (EPS) foam
insulation. The deck contains pre-punched cold rolled steel profiles molded in to act as supports
for shoring during the construction phase. It is a light weight, stay-in-place, concrete form
designed to create reinforced concrete “T-beam and slab” floors, roofs, tilt-up or pre-cast panels.
A properly engineered and installed shoring system is required for construction projects and so
the quad-deck is one system that can be engineered to meet the specific requirements.
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This quad – deck system as shown in figure 16 is suitable for meeting the requirements of the
Jamaican Application Document of the International Building Code.

(a)

(b)
Figure 16. Quad-Deck® System (a) General Design Concept (b) Steel strips beams for
shoring support and ceiling attachment.

For the placement of longitudinal reinforcing steel in the T – beams, the Quad-deck® system
utilizes plastic rebar chairs. These are used to maintain adequate concrete cover on the bars and
to keep the bars straight. Each chair holds two bar but can be split in half for one bar and can also
be use to hold welded wire fabric matting in place in the slab. In order to choose the correct rebar
chair, the engineering specifications for the particular site and beam should be consulted.
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Wind Pressure Resistance.
When designed in accordance with the provisions of the Jamaican Application Document for the
International Building Code, the wall structure and connections in addition to the structure of the
roof and the wall-to-roof connection will be able to satisfy the wind resistance requirements for
category 5 hurricanes.

Seismic Resistance.
Jamaica is located on a seismic fault and is therefore placed in seismic zone 4. This means that
catastrophic earthquakes are likely to occur in Jamaica. All construction must therefore satisfy
the design and construction stringencies as required in the Jamaican Application Document for
the IBC and applicable local regulations and procedures.
The Quad-lock® building system allows for the provision of all required strengthening elements
in the buildings. Figure 13(b) shows the provisions of corner stiffeners and figure 14 shows the
provisions of horizontal and vertical reinforcement at corners. In addition figure 17 shows the
arrangement for the provision and reinforcement of pilasters.

Figure 17. Arrangement of the Quad-lock® forms for the construction of pilasters.
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Door and Window Openings
The openings as detailed in Quad-lock® Product Manual pages 62 – 71 are acceptable for
meeting the requirements of Jamaican Application Document for IBC

Plumbing
The details for plumbing installations outlined in the Quad-lock® product manual pages 92 – 93
are suitable for producing plumbing and drainage plans and details for compliance with Jamaican
Application Document for IBC
Electrical
The information given for electrical installation in the Quad-lock® Product Manual pages 89 – 92
are suitable for meeting the applicable provisions of the Jamaica Application Documents for the
International Building Code and the International Electrical Codes.
CONCLUSION
The Quad-lock® building system with all the details as submitted is suitable and for use as a
Insulated Concrete Formwork System for the construction of buildings in Jamaica. The system
can be used for cast – in – place concreting or in the preparation of tilt – up slabs.

RECOMMENDATION.

The Quad-lock® building system be accepted for use in different types of buildings in Jamaica
with the following provisions
1. Sound engineering design must be done for all buildings which will utilize the system
2. Proper supervision and sound construction practices be maintained throughout the
construction process
3. Adequate knowledge of the system, its components and accessories should be
acquired before attempting to use it in construction.
4. The recommendations and provisions contained in this report as well as those
obtained from Quad-lock® should be judiciously applied.
5. Whenever modifications are suggested to the system, the proposed modifications
must be assessed and a new report or addendum issued.
6. The interior of Quad-lock® walls must be finished with minimum 12mm gypsum wall
board or other suitable material of appropriate thickness.
7. The exterior of Quad-lock® walls must be finished with appropriate thickness of a
suitable weather proof material.

END OF REPORT

