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1.0 INTRODUCTION

1.1 General

AMEC Earth & Environmental, a division of AMEC Americas Limited (AMEC), was requested by
Public Works and Government Services Canada (PWGSC) to carry out a geotechnical site
investigation for a proposed storage facility at the existing airport in Wabush, NL (the Site). The
following report outlines the results of the investigation and recommendations for design and
construction.

1.2 Objectives and Scope of Work

The objective of the investigation is to determine localized subsurface stratigraphy and to
provide geotechnical recommendations and geotechnical design parameters for the design and
construction of the proposed structure as per the Terms of Reference provided by PWGSC in
Appendix A. The investigation will address the following geotechnical aspects including:

Depths and thicknesses of each soil type encountered and bedrock if encountered:
Depth of frost;

Depth to groundwater;

Bearing capacity of subsoil and bedrock if encountered:;

Suitability of in-situ subsoil for backfill; and

Drainage considerations.

Presence or absence of radon in soil.

O 0O 0O 0O 0 O0O0

2.0 SITE DESCRIPTION

The Site is located at the existing airport in Wabush, NL adjacent to the combined services
building. The site is relatively flat and was snow and ice covered at the time of investigation. A
detailed site location plan can be found in Appendix A.

3.0 REGIONAL GEOLOGY

3.1 Bedrock Geology

The site (as reported in the literature published by the Department of Mines and Energy) is
underlain by Middle Paleoproterzoic aged pelitic gneiss and pelitic schist belonging to the upper
Knob Lake Group of the Grenville structural province. Note that bedrock was not encountered
in the test excavations during the field program; therefore, the above description could not be
verified in the field. '

3.2 Surficial Geology

The site has been glaciated as evident by the deposits of glacial till. Deposits of this nature
occur when portions of ancient ice sheets have stopped moving and have melted in-place, thus
discharging its load of debris (till).
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4.0 GEOTECHNICAL INVESTIGATION METHODOLOGY

41 Test Pit Excavations

The field work for this project was performed on March 25, 2011 by lan Butt, P. Geo. of AMEC
and comprised of the excavation and logging of three (3) test pits at locations determined by
PWGSC. The original scope of work involved the excavation of four (4) test pits but due to time
constrants, test pit TP-2 was not completed at the time of investigation. The test pits were
excavated by RSM Mining Services Ltd. using a NPK GH10 hydraulic hammer attached to a Cat
320D excavator and a Komatsu PC400LC track-mounted excavator. The hydraulic hammer
was necessary to penetrate frost in the upper portions of the test pits.

Test pits were excavated to depths ranging from 3.7 metres below ground surface (mbgs) to
4.6 mbgs. During excavation, the soil was visually described with respect to its gradation,
relative density, colour, structure/texture, and inferred moisture content and classified in general
accordance with the Canadian Foundations Engineering Manual. Relative density and strength
of the soil was interpreted from the resistance to excavation advance. Soil samples were
collected from the test pits for laboratory testing. Upon completion, the open test pits were
inspected for indication of the groundwater elevation. All test pits were backfilled upon
completion using nominal compactive effort. Summaries of the soil stratigraphy and
groundwater surface depths encountered in the test pits are described in Section 5.0 and are
presented on the test pit logs in Appendix B.

4.2 Laboratory Testing

Samples from each test pit were sealed in plastic bags, labeled and transported to the AMEC
Materials Testing Laboratory in St. John’s, NL for geotechnical index testing. Soil samples, as
selected by PWGSC, from all three (3) of the test pits were submitted for the following testing:

e moisture content analysis; and
e sieve analysis.

The results of the geotechnical index property testing are provided in Appendix C.

One (1) soil sample from test pit TP-1 (2.4 — 2.5 mbgs) was submitted for radon testing. The
sample was sealed in a ziploc bag and placed in an air-tight mason jar for transport to LEX
Scientific in Guelph, ON for testing. The radon analysis result is provided in Appendix D.

5.0 SUBSURFACE CONDITIONS

The soil and bedrock stratigraphic boundaries indicated on the test pit logs are inferred from
field observations and excavator performance. These boundaries normally represent a
transition from one material to another and they do not necessarily represent exact surfaces of
geological change. The subsurface conditions may vary substantially between and beyond the
test pit locations.
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Descriptions of the stratigraphy encountered at the test pit locations are presented on the test
pit logs compiled in Appendix B. Also shown on the test pit logs are photographs of the test pit
. excavation and its spoilage.

5.1 General

The soil profile at the site was glacial till predominately comprised of sand with trace to some silt
and trace gravel. Trace cobbles and boulders were also encountered. A summary of subsurface
conditions at the site is provided in Table 1. Detailed soil descriptions are provided in
Sections 5.2 t0 5.5.

Table 1 Summary of Subsurface Conditions
Original Ground Depth (m)
Location | Northing’ Easting' Elevation' Glacial Ground- T
(m) Till water Termination
TP-1 5866264.185 | 346904.513 548.023 0.1 27 37
TP-3 5866256.958 | 346873.908 548.345 0.1 n/e® 43
TP-4 5866241.080 | 346877.709 548.340 surface nle’ 4.6
Notes: 1. Obtained using a TOPCON HiPer Ga GPS unit referencing MTM Zone 3 - NAD83

2. n/e — not encountered

5.2 Topsoil

Approximately 0.1 m of topsoil was encountered at test pits TP-1 and TP-3. The soil typically
consisted of grass and small rootlets, some sand and silt, dark brown to black and was frozen at
the time of excavation.

5.3 Glacial Till

Glacial till was encountered in all three (3) of the test pits. This material typically consisted of
sand with trace to some silt, trace gravel, and trace cobbles and boulders. The soil was loose to
very dense and light brown to dark brown in color.

Soil samples from all three test pits were submitted for geotechnical index testing. The results
are summarized in table 2 and are provided in Appendix C.

Table 2. Summary of Laboratory Results

Sample ID Sample Depth Gravel Sand Silt/Clay Moisture Content

(mbgs) (%) (%) (%) (%)
TP-1-SA1 24-~25 6.4 88.3 5.8 57
TP-1-SA2 36-37 6.3 62.9 30.8 8.5
TP-3-SA1 36-37 10.2 72.8 17.0 6.3
TP-3-SA2 42-43 8.7 61.3 30.0 9.1
TP-4-SA1 45-46 7.7 72.2 20.1 6.7
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54 Frost

Frost was encountered in all three (3) of the test pits and ranged in thickness from 0.5 mbgs
(TP-3) to 2.6 mbgs (TP-4). The frost was extremely hard to penetrate with the excavator,
warranting the use of a hydraulic hammer. It should be noted that test pits locations TP-1 and
TP-3 were snow covered prior to excavation. Transport Canada personnel on site indicated that
both locations were snow covered for the majority of the winter season. The snow cover would
therefore limit the frost penetration as the snow acts as an insulator.

5.5 Radon

Radon is a colourless, odorless, radioactive gas that occurs naturally in the environment. It is
derived from the natural breakdown of uranium in soils and rocks. Results from the radon
analysis show that the measurement of radon emanating Ra-226 concentration (RnERaC) in
the soil is 0.066 pCi/g. This result is consistent with previous geochemical studies (Till sampling
survey, NTS 13, 14, 23, 24, northern Labrador and Quebec, 1982-1987) conducted in the area,
which also reported low concentrations of uranium in soils. The radon analysis result is
provided in Appendix D.

5.6 Bedrock
Bedrock was not encountered in the three (3) test pit excavations.
5.7 Groundwater

Groundwater seepage was encountered in test pit TP-1 at 2.7 mbgs. Groundwater was not
encountered at the TP-3 and TP-4. Some seasonal variation in groundwater levels should be
anticipated.

6.0 DISCUSSION AND RECOMMENDATIONS

6.1 General Geotechnical Assessment

Based on the results of the current geotechnical information, the subsurface conditions
encountered are suitable to support the proposed storage facility, using the recommendations
discussed in the following sections.

6.2 Site Preparation

Conventional hydraulic earthwork equipment is anticipated to be capable of removing, replacing
and re-compacting most of the granular materials. Excavators equipped with impact hammers
will likely be required for removing large boulders if encountered in excavations above the
design grade.

Improper site preparation could result in excessive total and/or differential settlement of the

structures within the site during construction. The following are considerations related to site
preparation.
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6.21 Excavation and Construction Dewatering

[t is expected that excavations will be required for the storage facility foundation and for any
buried infrastructure (i.e. drainage pipes, etc.) installed on the site. Conventional unsupported
excavations though the glacial iill are feasible where the groundwater table is below the bottom
of the excavation. Sidewails of excavation less than 1 m in depth can be sloped no steeper
than 1H:1V (Horizontal : Vertical — H:V) to the top of the excavation. For excavations deeper
than 1 m, the slopes should be no steeper than 2H:1V. If loose pockets of material are
encountered during the excavation, the slopes of the excavations may need to be flatter (less
than 2H:1V). If space does not permit sloped excavations, trench boxes may be used to
support the excavations.

Groundwater seepage was encountered in test pit TP-1 at 2.7 mbgs. Groundwater was not
encountered at the TP-3 and TP-4 to depths of 4.3 mbgs and 4.6 mbgs, respectively.
Groundwater levels, however, could be higher than those observed due to runoff from rain and
snow melt. It is anticipated that groundwater infiltration can be controlled using perimeter
trenches, sumps, and pumps within the excavation.

Stockpiling or storage of excavated spoils, construction materials, or heavy equipment should
not be permitted within 5 m of the crest of excavated slopes in order to prevent overloading the
crest.

All excavations should be carried out in accordance with applicable occupational health and
safety rules and regulations including, but not limited to, Sections 139 to 143 of the
Newfoundland and Labrador Occupational Health and Safety Regulations.

6.2.2 Subgrade Preparation

All organic soils, weak or loose soil, and topsoil should be stripped and removed to expose
competent native till in the area of the proposed building. Based on the soil conditions
encountered, native undisturbed till will be exposed on the surface after stripping of topsoil. If
required, engineered fill as described in Section 6.2.3 should be used to raise the subgrade to
the design elevation.

6.2.3 Engineered Fill

_ The suitability of the excavated till material to use as engineered fill depends on the moisture
content during placement. In general, excavated materials free of organic matter and with a
moisture content at its optimum moisture content may be used as engineered fill for certain
applications. All materials to be used as engineered fill should be approved by the geotechnical
engineer prior to placement.
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Engineered fill may be required to reach design subgrade elevation in areas sensitive to
settlements such as beneath foundations, slabs, and parking areas. Engineered fill should
consist of well-graded, granular material such as sand and gravel or well graded rockfill from a
quarry source. The maximum particle size should not exceed 100 mm and the fines content
should not exceed 8%. General backfill may be used in areas not sensitive to excessive
settlements or adfreeze effects.

Based on the application, all fill should be compacted to the specifications in Table 3. Lift
thickness must be compatible with the compaction equipment used to assure the required
compactive effort is achieved throughout the lift. Typically, lift thicknesses should not exceed
300 mm. Due to the particle size distribution of blasted rock fill, verification of the field density
by visual inspection during proof rolling by experienced geotechnical personnel is required if
used.

Table 3 Compaction Requirements

Compaction Requirements

Fill Application

Percent of Standard Proctor maximum dry
density (ASTM D698)

Foundation Areas
Floor Slab Areas
Roads / Parking Areas
General Backfill

100
100
98
95

Backfill material used against foundations should be free of deleterious material, free draining
and classed as non-frost susceptible to reduce the potential effects of adfreeze. Maximum
particle size should not exceed 100 mm. The granular backfill should be capped with a less
permeable material and graded to promote positive drainage away from the foundations.

6.3 Frost Considerations
The maximum frost penetration at this location is expected to be 3.0 metres based on a
Freezing Index of 2500-degree days (Canadian Foundation Engineering Manual).

Based on site observations and the resuits of the geotechnical investigation, the glacial till soils
are susceptible to the effects of frost. The maximum observed frost penetration at this location
during the field program was 2.7 mbgs.

6.4 Foundations

It is assumed that foundations for the proposed storage facility will be placed below the frost
level on undisturbed till. Foundations on this material may be designed based on an allowable
bearing pressure of 200 kPa, provided it is inspected by AMEC.
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If grades are such that foundations are required on fil, the fill should be a high quality, well graded
material, free from organics with low fines content and placed at optimum moisture content. For
dry conditions, a 100 mm minus well-graded blast rock fill (see Section 6.2.4) is recommended.
Alternatives may be used providing its quality is inspected and approved by AMEC prior to its use.
The fill should be placed in lifts not exceeding 150 mm thick and compacted to 100% of its
corrected maximum dry density (ASTM D 698-78). Foundations on fill may be designed based on
an allowable bearing pressure of 150 kPa, provided it is inspected by AMEC.

These recommended values are based on the conditions that footings will have a minimum
width of 1.0 m and that suitable subgrade preparation has been carried out. These values take
into consideration a factor safety of three. With these allowable bearing pressures, the total and
differential settlements are expected to be less than 25 mm and 20 mm, respectively on glacial
tilt and fill.

These values assume the following:

Unit weight of till (natural, undisturbed) 21 kN/m®

11 kN/m?® (submerged)
Unit weight of compacted engineered fill 21 kN/m®

11 kN/m® (submerged)
Groundwater Level ' 2.7m
Frost Penetration 3.0m
Minimum Footing Depth 2.7m
Minimum Footing Width 1.0m
Drained Angle of Internal Friction (undisturbed till) 32°
Drained Angle of Internal Friction (compacted engineered fill) 30°

Should the proposed footing depths be shallower than the maximum depth of frost, insulating of
the footings will be required. '

Prior to placing foundation footings, AMEC should be contacted to inspect the foundation-
bearing surface to confirm its condition.

6.5 Floor Slabs

Grade-supported concrete floor slabs should be constructed on a prepared subgrade as
recommended in Section 6.2.2. A minimum of 100 mm of free-draining, clear, washed, crushed
gravel should be provided beneath all floor slabs. Should elevations be such that floor slabs are
below the exterior finished grade, a properly designed and installed weeping tile drainage
system is required. Install a damp-proofing membrane under the concrete slabs-on-grade.
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The recommended live load on the slab-on-grade is to 20 kPa. Higher live load on slab-on-
grade should be designed as a mat foundation by considering the soil conditions underlying the
mat foundation and its impact on any adjacent foundations. All slabs should be structurally
independent from walls and columns supported on foundations. Should heavy, concentrated
loads be expected near the perimeter of slabs, thickened and reinforced slab edges should be
structurally designed accordingly. This will reduce any structural distress that may occur as a
result of differential soil movements.

Some relative movement between slabs-on-grade and adjacent walls or foundations and
differential movements within the slabs should be anticipated. Generally, if the
recommendations outlined in this report are followed, these movements are expected to be less
than 25 mm. |If differential movements of this magnitude are considered intolerable, then an
alternative slab support system such as a structural slab supported by foundations or mat
foundation should be considered.

The excavated subgrade beneath slabs-on-grade should be protected at all times from rain,
snow, freezing temperatures, excessive drying and the ingress of free water.

6.6 Inspections and Testing

The following minimum inspection and testing activities should be conducted during
construction:

e Shallow foundations — subgrade inspection prior to placing concrete; and
e Concrete testing — to ensure compliance with design requirements.

Should the subsurface conditions vary significantly during construction from those noted within
this report, AMEC should be notified in order to review the recommendations presented herein
in light of any new findings. At the time this report was prepared, information on subsurface
stratigraphy was available only at discrete test pit locations and recommendations were based
on extrapolation and interpretation of these locations. Adequate monitoring during construction
should be provided to confirm that these assumptions are reasonable. Qualified persons, under
the supervision of a geotechnical engineer independent of the contractor, should carry out all
monitoring.

It is important that the foundation design and the foundation construction procedures become
available for review by the geotechnical engineer prior to construction to confirm consistency
with the intent of this report. In addition, a program of stringent quality control should be in place
during construction of the foundation to verify that the construction methodology and material
comply with design requirements.
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7.0 CLOSURE

This report was prepared for the exclusive use of Public Works and Government Services
Canada for specific application to the project site. The geotechnical investigation was
conducted in accordance with the work plan developed for this site and verbal requests from the
client. The work was performed using generally accepted geotechnical practices and
procedures commonly used in the industry. The limitations of this report are stated in
Appendix E.

Respectfully submitted,

AMEC Earth & Environmental,
A Division of AMEC Americas Limited Reviewed by:
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Test Pit: TP-1

Firm:

Public Works and Government Services Canada

Date: March 25, 2011

Project:

Wabush Airport Geotechnical Investigation

Inspector: |. Butt

Contract No.

TF11076373 | Location | N 5866264.185

| E 346904.513

Elevation (m): 548.023

PHOTOGRAPHS

Soil and Groundwater Conditions

Depth (m " Sample
Frfm -(To) Description Sample ID Depth (m) Sample Type
[TOPSOIL — some sand and silt, grass and small
0.0-01 rootlets, dark brown to black, frozen. N/A N/A NIA
GLACIAL TILL — SAND, some gravel (subrounded),
0.1 -1.0 frace silt, trace cobbles and boulders, brown to dark N/A N/A N/A
brown, frozen.
GLACIAL TILL — SAND, some gravel (subrounded),
1.0-2.7  frace silt, trace cobbles and boulders, loose to compact, TP-1-SA1 24-25 GRAB
brown to dark brown, moist.
GLACIAL TILL — SAND, trace silt to silty, trace gravel
2.7 -3.7 |(subrounded), dense to very dense, dark brown, moist. TP-1-SA2 3.6-37 GRAB
Increased silt content with depth.
3.7 Test pit terminated at 3.7 m depth in GLACIAL TILL.

Estimated Cobbles (%) <5

Estimated Boulders (%) <5

Estimated Max Diameter (m) 0.45

- Start Time: 3:10 pm

End Time: 4:20 pm

General Notes

. Test pit terminated at 3.7 m depth in GLACIAL TILL,

. Groundwater encountered at 2.7 m depth.

. Depth of frost — 1.0 mbgs

. Test pit location was snow covered prior to excavation.

. Test pit excavated with a NPK GH10 hydraulic hammer and a Komatsu PC400LC excavator.

. MTM coordinates and elevation obtained using TOPCON HiPer Ga GPS unit referencing MTM Zone 3 - NADS3.

~NToOTor AN

. Monument 88G4121 used as control point.
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Test Pit: TP-3

Firm:

Public Works and Government Services Canada

Date: March 25, 2011

Project:

Wabush Airport Geotechnical Investigation

Inspector: I. Butt

Contract No. | TF11076373

| Location | N 5866256.958

| E 346873.908

Elevation (m): 548.345

PHOTOGRAPHS

Soil and Groundwater Conditions

Depth (m) Description Sample ID Sample Sample Type
From - To P P Depth (m) ple Typ
TOPSOIL - some sand and silt, grass and small
0.0-0.1 rootlets, dark brown to black, frozen. N/A N/A N/A
GLACIAL TILL — SAND, some gravel (subrounded),
0.1-05 trace to some silt, trace cobbles and boulders, frozen. NIA N/A N/A
GLACIAL TILL — SAND, trace gravel (subrounded), TP-3-SA1 36-37 GRAB
0.56-4.3 [some silt to silty, trace cobbles and boulders, compact to
dense, brown, moist. Increased silt content with depth. TP-3-SA2 42473 GRAB
4.3 Test Pit terminated at 4.3 m depth in GLACIAL TILL.
Estimated Cobbles (%) 5-10 Estimated Boulders (%) <5 Estimated Max Diameter (m) 0.45
Start Time: 4:45 pm End Time: 6:00 pm

General Notes

. Test Pit terminated at 4.3 m depth in GLACIAL TILL.

. Groundwater not encountered.

. Depth of frost — 0.5 mbgs

. Test pit location was snow covered prior to excavation.

. Test pit excavated with a NPK GH10 hydraulic hammer and a Komatsu PC400LC excavator.

. MTM coordinates and elevation obtained using TOPCON HiPer Ga GPS unit referencing MTM Zone 3 - NADS3.

OOToh[WWIN]T—~

. Monument 88G4121 used as control point.




Test Pit: TP-4

Firm: Public Works and Government Services Canada Date: March 25, 2011

Project: Wabush Airport Geotechnical Investigation Inspector: |. Butt

Contract No. | TF11076373 | Location l N 5866241.080 | E 346877.709 Elevation (m): 548.340
PHOTOGRAPHS

Soil and Groundwater Conditions

Depth (m) Description Sample ID Sample Sample T
From - To P P Depth (m) ple Type
GLACIAL TILL - SAND, some gravel (subrounded),
0.0-26 trace silt, trace cobbles and boulders, brown, frozen. N/A N/A N/A
GLACIAL TILL — SAND, some silt, trace gravel
2.6 -4.6 |(subrounded), trace cobbles and boulders, dense to very| TP-4-SA1 45-46 GRAB
dense, brown, moist.
4.6 Test Pit terminated at 4.6 m depth in GLACIAL TILL.
Estimated Cobbles (%) 5-10 Estimated Boulders (%) <5 Estimated Max Diameter (m) 0.75
Start Time: 10:20 am End Time: 3:00 pm

General Notes

1. Test Pit terminated at 4.6 m depth in GLACIAL TILL.

2. Groundwater not encountered.

3. Depth of frost — 2.6 mbgs

4. Test pit excavated with a NPK GH10 hydraulic hammer and a Komatsu PC400LC excavator.

5. MTM coordinates and elevation obtained using TOPCON HiPer Ga GPS unit referencing MTM Zone 3 - NADS83.

8. Monument 88G4121 used as control point.




APPENDIX C

GEOTECHNICAL LABORATORY RESULTS



GRADATION ANALYSIS REPORT

Project No: TF11076373 3207
Project: Wabush Airport - Geotech Investigation Sample Type: Grab Sample
Wabush, NL Date Sampled: 25-Mar-11
Client: PWGSC Date Tested: 30-Mar-11
Sampled By: l. Butt of AMEC Sample Description: Sand, trace Gravel, Silt/Clay
Sample ID: TP1-SA1
Sample Depth: 2.4-2.5m
100.0 SIEVE SIZE | PERCENT| GRADING
Tl (mm) | PASSING | LIMITS
90.0 \\ 25.000 100.0
19.000 100.0
80.0 12,500 99.0
4.750 93.6
g 7.0 2.000 79.6
D 60.0 0.600 34.1
2 0.425 24.7
2 500 0.300 17.0
g 0.150 10.3
40.0
553 ‘ 0.075 5.8
o 300
20.0
10.0
0. % Gravel: 6.4
100.000 10.000 1.000 0.010 | [o .
SIEVE SIZE (mm) % Sand: | 88.3
% Silt/Clay] 5.8
Comments: The as received moisture content of the sample was determined to be 5.7%.

Reporting of these iest resulis constitutes a testing service only.
Engineering interpretation or evaluation of the test results is provided only on written request.

AMEC Earth & Environmental

133 Crosbie Road

P.0. Box 13216, St John's NL

Canada, A1B 4A5
Tel. (709) 722-7023
Fax. (709) 722-7353

FM-MAT-57-03

AMEC Earth & Environmental

o (ol

Construction Materials Laboratory

36 Pippy Place

P.0. Box 13216, St. John's NL

Canada, A1B 4A5
Tel. (709) 722-5062
Fax. (709) 722-5025




GRADATION ANALYSIS REPORT

Project No: TF11076373 Lab ID: 3208
Project: Wabush Airport - Geotech Investigation Sample Type: Grab Sample
Wabush, NL Date Sampled: 25-Mar-11
Client: PWGSC Date Tested: 30-Mar-11
Sampled By: I. Butt of AMEC Sample Description: Silty/Clayey Sand, trace
Sample ID: TP1-SA2 Gravel
Sample Depth: 3.6 -3.7m
SIEVE SIZE| PERCENT| GRADING
100.0 Samgm—
e (mm) | PASSING | LIMITS
90.0 e 25.000 100.0
\ 19.000 99.1
80.0 p 12.500 98.1
N
N 4,750 93.7
s 700 N
S N\ 2.000 88.5
@ 60.0 \\ 0.600 7.7
2 \ 0.425 64.6
P 500 X 0.300 56.8
Z- \ 0.150 42,5
o 400 N 0.075 30.8
i N
o 30.0 »
20.0
10.0
0.0 % Gravel: | 6.3
100.000 10.000 1.000 0.100 0.010 | [5 )
SIEVE SIZE (mm) % Sand: | 62.9
% Silt/Clay| 30.8
Comments: The as received moisture content of the sample was determined fo be 8.5%.

Reporting of these iest resuiis constiiuies a iesiing service only.
Engineering interpretation or evaluation of the test results is provided only on written request.

AMEC Earth & Environmental
133 Crosbie Road

P.O. Box 13216, St John's NL
Canada, A1B 4A5

Tel. (709) 722-7023

Fax. (709) 722-7353

FM-MAT-57-03

AMEC Earth & Environmental

o (ol

Construction Materials Laboratory

36 Pippy Place

P.0O. Box 13216, St. John's NL

Canada, A1B 4A5
Tel. (709) 722-5062
Fax. (709) 722-5025




GRADATION ANALYSIS REPORT

Project No: TF11076373 Lab ID: 3211
Project: Wabush Airport - Geotech Investigation Sample Type: Grab Sample
Wabush, NL Date Sampled: 25-Mar-11
Client: PWGSC Date Tested: 30-Mar-11
Sampled By: |. Butt of AMEC Sample Description: Sand, some Silt/Clay, trace
Sample ID: TP3-SA1 Gravel
Sample Depth: 3.6-3.7m
100.0 SIEVE SIZE | PERCENT| GRADING
\_ (mm) | PASSING | LIMITS
90.0 e 25.000 100.0
\"\ 19.000 100.0
80.0 AN 12.500 92.8
70.0 ‘\ 4.750 89.8
g ‘\ 2,000 85.7
D 0.0 \‘, 0.600 68.6
2 \ 0.425 50.1
2 500 0.300 44.0
Z 0.150 28.3
o 40.0 0.075 17.0
Ll
o 300 \
20.0
o
10.0
0.0 % Gravel: | 10.2
100.000 10.000 1.000 0.100 0.010 | [ ;
SIEVE SIZE (mm) %Sand: | 72.8
% Silt/Clay] 17.0
Comments: The as received moisture content of the sample was determined to be 6.3%.

Reporting of these test resulis constitutes a testing service only.

Engineering interpretation or evaluation of the test results is provided only on written request.

AMEGC Earth & Environmental

133 Crosbie Road

P.0. Box 13216, St John's NL

Canada, A1B 4A5
Tel. (709) 722-7023
Fax. (709) 722-7353

FM-MAT-57-03

AMEC Earth & Environmental

per: QMW

Construction Materials Laboratory

36 Pippy Place

P.O. Box 132186, St. John's NL

Canada, A1B 4A5
Tel. (709) 722-5062
Fax. (709) 722-5025




GRADATION ANALYSIS REPORT

Project No: TF11076373 Lab ID: 3209
Project: Wabush Airport - Geotech Investigation Sample Type: Grab Sample
Wabush, NL Date Sampled: 25-Mar-11
Client: PWGSC Date Tested: 30-Mar-11
Sampied By: I. Butt of AMEC Sample Description: Silty/ Clayey Sand, trace
Sample ID: TP3-8SA2 Gravel
Sample Depth: 4.2-4.3m
100.0 SIEVE SIZE | PERCENT| GRADING
~ (mm) | PASSING | LIMITS
90.0 ~ ~— 25.000 100.0
N 19.000 100.0
80.0 NN 12.500 97.1
Py
™ 4.750 91.3
¢ 700
g 2.000 86.4
@ 0.0 N 0.600 734
@ 0.425 67.1
P 50,0 0.300 59.2
& 0.150 42.9
40.0
&’ \\ 0.075 30.0
w N
o 30.0
20.0
10.0
0.0 % Gravel: 8.7
100.000 10.000 1.000 0.100 0.010 | [5 ]
SIEVE SIZE (mm) % Sand: 61.3
% Silt/Clay} 30.0
Comments: The as received moisture content of the sample was determined to be 9.1%.

Reporting of these fest resulis constituies a testing service only.

Engineering interpretation or evaluation of the test results is provided only on written request.

AMEC Earth & Environmental

133 Crosbie Road

P.O. Box 132186, St John's NL

Canada, A1B 4A5
Tel. (709) 722-7023
Fax. (709) 722-7353

FM-MAT-57-03

AMEC Earth & Environmental

Construction Materials Laboratory

36 Pippy Place

P.0O. Box 13216, St. John's NL

Canada, A1B 4A5
Tel. (709) 722-5062
Fax. (709) 722-5025




GRADATION ANALYSIS REPORT

Project No: TF11076373 Lab ID: 3210
Project: Wabush Airport - Geotech Investigation Sample Type: Grab Sample
Wabush, NL Date Sampled: 25-Mar-11
Client: PWGSC Date Tested: 30-Mar-11
Sampled By: |. Butt of AMEC Sample Description: Sand, some Silt/Clay, trace
Sample ID: TP4-SA1 Gravel

Sample Depth: 45-4.6m

100.0 SIEVE SIZE | PERCENT| GRADING
L (mm) | PASSING | LIMITS
]
90.0 e 25.000 100.0
,\~ 19.000 100.0
R
80.0 A\ 12.500 96.0
4.750 92.3
o 700
g 2.000 88.6
B 600 0.600 77.9
4 0.425 71.1
E 500 \ 0.300 59.5
g \ 0.150 35.5
o 400 0.075 20.1
o 300 - N\
N\
20.0 '
10.0
0.0 % Gravel: 7.7
100.000 10.000 1.000 0.100 0.010 | |5 )
SIEVE SIZE (mm) %Sand: | 72.2
% Silt/Clay] 20.1
Comments: The as received moisture content of the sample was determined to be 6.7%.

Reporting of these tesi resulis consiiiuies a testing service only.
Engineering interpretation or evaluation of the test results is provided only on written request.

AMEC Earth & Environmental

AMEC Earth & Environmental . Construction Materials Laboratory
133 Crosbie Road 36 Pippy Place’

P.0. Box 13216, St John's NL P.0. Box 13216, St. John's NL
Canada, A1B 4A5 Canada, A1B 4A5

Tel. (709) 722-7023 Tel. (709) 722-5062

Fax. (709) 722-7353 Fax. (709) 722-5025

FM-MAT-57-03



APPENDIX D

RADON ANALYSIS LABORATORY RESULTS



SOLUTIONS

FOR A4 WORKING WORLD April 28.2011

ANALYTICAL REPORT

Radon Emanating Ra-226 Concentration from Soil
LEX File #: 08110437
Project Name: TF11076373

Ms. Aisha Hyde

AMEC Earth & Environmental
P.O. Box 13216 133 Crosbie Rd
St. John’s, NL, A1B 4A5

Dear Ms. Hyde:

On April 1, 2011, LEX Scientific Inc. received one soil sample for radon analysis.
The requested work has been completed and the results are contained in this report.

If you have any questions about this report, please do not hesitate to contact me.

- Yours sincerely,

German Leal, B.Sc.
Laboratory Manager

Attachment

2 Quebec Street, Suite 204 Guelph, Ontario NTH 2T3
Phone: 519.824.7082 Fax:519.824.5784 TollFree: 1.800.824.7082
¢-mail: admin@lexscientific.com Website: www, lexscientific.com




AMEC Earth & Environmental 08110437

Methods
The analysis was performed according to measurement of radon emanating Ra-226
concentration (RnERaC) in the soil by using a passive E-Perm® Electret ion chamber.
(RnERaC) is the concentration of the portion of RA-226 in the soil which is effectively
emitting radon.

Results

Table 1: Results of Radon Emanating Ra-226 concentration from soil.

TP-1-SA1

Analyst

Page 2 of 2




APPENDIX E

LIMITATIONS



AMEC Earth & Environmental

LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are based on information determined
at the test locations. The information contained herein in no way reflects on the environmental
aspects of the project, unless otherwise stated. Subsurface and groundwater conditions
between and beyond the test locations may differ from those encountered at the test locations,
and conditions may become apparent during construction, which could not be detected or
anticipated the time of the site investigation. It is recommended practice that the Geotechnical
Consultant be retained during construction to confirm that the subsurface conditions throughout
the site do not deviate materially from those encountered at the test locations. The elevations
used in this report are primarily to establish relative elevation differences between the test
focations and should not be used for other purposes, such as grading, excavating, planning
development, etc.

The designh recommendations given in this report are applicable only to the project described in
the text and then only if constructed substantially in accordance with the details stated in this
report. Since all details of the design may not be known, we recommend that we be retained
during the final stage to verify that the design is consistent with- our recommendations, and that
assumptions made in our analysis are valid.

Any comments made in this report on potential construction problems and possible methods are
intended only for guidance of the designer. The number of test locations may not be sufficient
to determine all the factors that may affect construction methods and costs. For example, the
thickness of superficial fill and organic layers may vary markedly and unpredictably. The
contractors bidding on this project or undertaking the construction should, therefore, make their
own interpretation of the factual information presented and draw their own conclusions as fo
how the subsurface conditions may affect their work. This work has been undertaken in
accordance with normally accepted geotechnical engineering practices. No other warranty is
expressed or implied.

Any use which a third party makes of this report, or any reliance on or decisions made based on
it, are the responsibility of such third parties. AMEC Earth & Environmental Limited accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or
actions based on this report.
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	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section Includes:
	.1 Movement of equipment and other special procedures that must be considered when construction is being carried out while the airport facility is in use.


	1.2 GENERAL PROTECTION
	.1 Do not disrupt airport business except as permitted by Departmental Representative.
	.2 Provide temporary protection for safe handling of public, personnel, pedestrians and vehicular traffic: to Section 01 10 10 – General Instructions.
	.3 Provide barricades and lights where directed and where indicated and as required by NAV Canada and transport Canada. 

	1.3 MOVEMENT OF EQUIPMENT AND PERSONNEL
	.1 In areas of airport not closed to aircraft traffic:
	.1 Obtain Departmental Representative's approval on scheduling of Work.
	.2 Control movements of equipment and personnel as directed by Departmental Representative.
	.3 Provide qualified field personnel at locations designated by Departmental Representative to relay signals from airport traffic control tower to equipment and personnel wishing to cross live traffic areas.
	.4 Obey signals from airport traffic control tower instantly.


	1.4 UNSERVICEABLE AREAS
	.1 Mark off areas made unserviceable for aircraft by Work of this Contract by providing plainly visible danger markings by day and red lights by night.
	.2 Open flames and inflammable fuels are not permitted.
	.3 Park equipment not in use and stockpile materials so that stockpile tops are below 50 to 1 ratio from ends of useable landing strip and below 20 to 1 ratio from sides of aircraft traffic areas. Mark tops with red lights as directed by Departmental Representative.

	1.5 TRENCHING
	.1 Obtain Departmental Representative's written permission to undertake trenching on pavements open to aircraft traffic which cannot be completed, backfilled and sealed within one working day.

	1.6 AIRPORT FACILITIES
	.1 Departmental Representative will stake or indicate location of underground facilities such as cables, pipes and ducts.
	.2 Notify Departmental Representative of work areas sufficiently in advance of operations so that underground facilities can be located.


	Part 2 PRODUCTS
	2.1 NOT USED
	.1 Not Used.


	Part 3 EXECUTION
	3.1 NOT USED
	.1 Not Used.



	01 35 24
	01 35 25
	01 35 26
	01 35 30
	01 35 43
	01 35 54
	01 45 00
	01 50 00
	01 61 00
	01 74 11
	01 74 21
	01 77 00
	01 78 00
	01 79 00
	01 91 13
	033505
	Part 1 GENERAL
	1.1 SECTION INCLUDES
	.1 Materials and installation for concrete floor hardeners, and curing materials.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00  Submittal Procedures.
	.2 Section 01 74 21 - Construction/Demolition Waste Management And Disposal.
	.3 Section A1010 - Standard Foundations.
	.4 Section A1030 - Slabs On Grade.

	1.3 REFERENCES
	.1 Health Canada  Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).


	1.4 SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00  Submittal Procedures.
	.2 Include application instructions for concrete hardener and curing compound.
	.3 Submit WHMIS MSDS  Material Safety Data Sheets in accordance with Section 02 81 01  Hazardous Materials.
	.1 WHMIS MSDS acceptable to Human Resources Development CanadaLabour and Health Canada for concrete floor hardeners.
	.2 Indicate VOC content.


	1.5 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management And Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard packaging material in appropriate onsite bins for recycling in accordance with Waste Management Plan.
	.4 Separate for reuse and recycling and place in designated containers Steel Metal and Plastic waste in accordance with Waste Management Plan.
	.5 Dispose of unused chemical additive materials at an official hazardous materials collections site approved by Departmental Representative.
	.6 Unused chemical additive materials must not be disposed of into sewer system, into streams, lakes, onto ground or in other location where it will pose health or environmental hazard.
	.7 Fold up metal banding, flatten and place in designated area for recycling.
	.8 Dispose of unused chemical additive materials at an official hazardous materials collections site approved by Departmental Representative.

	1.6 ENVIRONMENTAL REQUIREMENTS
	.1 Temporary lighting
	.1 Minimum 1200 W light source, placed 2.5 m above floor surface, for each 40 m2 of floor being finished.

	.2 Electrical power
	.1 Sufficient electrical power to operate equipment normally used during construction.

	.3 Work area
	.1 Water tight protection against rain and detrimental weather conditions.

	.4 Temperature
	.1 Maintain ambient temperature of not less than 10 degrees C from 7 days before installation to at least 48 hours after completion of Work and maintain relative humidity not higher than 40% during same period.
	.2 Maintain substrate temperature at 10 degrees C minimum.

	.5 Moisture:
	.1 Ensure concrete substrate is within moisture limits prescribed.

	.6 Safety:
	.1 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of hazardous materials.

	.7 Ventilation:
	.1 Arrange for ventilation system to be operated during installation of concrete floor hardeners. Ventilate area of work as directed by Departmental Representative by use of approved portable supply and exhaust fans. 
	.2 Ventilate enclosed spaces in accordance with Section 01 51 00  Temporary Utilities.
	.3 Provide continuous ventilation during and after coating application.



	Part 2 PRODUCTS
	2.1 FLOOR HARDENER
	.1 Nonmetallic hardener: premixed, aggregate type, dry shake surface hardener, cement to hardener ratio 2 to 1, cement colour.
	.1 Volcanic basaltic aggregate (traprock).
	.1 Quartz aggregate.




	Part 3 EXECUTION
	3.1 EXAMINATION
	.1 Verify that slab surfaces are ready to receive Work.

	3.2 HARDENING
	.1 Apply floor hardener aggregate at rate in accordance with manufacturer's written instructions.

	3.3 PROTECTION
	.1 Protect finished installation until floor treatment has completely cured.



	055000
	Part 1 GENERAL
	1.1 REFERENCES
	.1 ASTM International
	.1 ASTM A53/A53M07, Standard Specification for Pipe, Steel, Black and HotDipped, ZincCoated Welded and Seamless.
	.2 ASTM A26908, Standard  Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
	.3 ASTM A30707b, Standard  Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.

	.2 CSA International
	.1 CSA G40.20/G40.2104(R2009), General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.2 CAN/CSA G164M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.
	.3 CSA S1609, Design of Steel Structures.
	.4 CSA W4806, Filler Metals and Allied Materials for Metal Arc Welding (Developed in cooperation with the Canadian Welding Bureau).
	.5 CSA W59M03(R2008), Welded Steel Construction (Metal Arc Welding) Metric.

	.3 Environmental Choice Program
	.1 CCD04798(R2005), Architectural Surface Coatings.
	.2 CCD04898(R2006), Surface Coatings  Recycled Waterborne.

	.4 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.5 The Master Painters Institute (MPI)
	.1 Architectural Painting Specification Manual  current edition.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00  Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for sections plates pipe tubing bolts and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit two copies of WHMIS MSDS in accordance with Section 01 35 30 - Health and Safety Requirements 01 35 43 - Environmental Procedures.
	.1 For finishes, coatings, primers, and paints applied on site: indicate VOC concentration in g/L.


	.3 Shop Drawings:
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province of Newfoundland Labrador, Canada.
	.2 Indicate materials, core thicknesses, finishes, connections, joints, method of anchorage, number of anchors, supports, reinforcement, details, and accessories.


	1.3 QUALITY ASSURANCE
	.1 Test Reports: submit certified test reports showing compliance with specified performance characteristics and physical properties.
	.2 Certifications: submit product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials off site, off ground indoors, in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Replace defective or damaged materials with new.

	.4 Develop Construction Waste Management related to Work of this Section.
	.5 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates, padding, and packaging materials as specified in Construction Waste Management Plan in accordance with Section 01 74 21  Construction/Demolition Waste Management and Disposal.


	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Steel sections and plates: to CSA G40.20/G40.21, Grade  350W.
	.2 Steel pipe: to ASTM A53/A53M standard weight, black and galvanized finish.
	.3 Welding materials: to CSA W59.
	.4 Welding electrodes: to CSA W48 Series.
	.5 Bolts and anchor bolts: to ASTM A307.
	.6 Grout: nonshrink, nonmetallic, flowable, 15 MPa at 24 hours.

	2.2 FABRICATION
	.1 Fabricate work square, true, straight and accurate to required size, with joints closely fitted and properly secured.
	.2 Use selftapping shakeproof flat headed screws on items requiring assembly by screws or as indicated.
	.3 Where possible, fit and shop assemble work, ready for erection.
	.4 Ensure exposed welds are continuous for length of each joint. File or grind exposed welds smooth and flush.

	2.3 FINISHES
	.1 Galvanizing: hot dipped galvanizing with zinc coating 600 g/m2 to CAN/CSAG164.
	.2 Shop coat primer: MPI-INT EXT 5.1A MPI-INT EXT 5.1B in accordance with chemical component limits and restrictions requirements and VOC limits of CCD-047a CCD-048 GS-11.
	.3 Zinc primer: zinc rich, ready mix to MPI-INT EXT 5.2C in accordance with chemical component limits and restrictions requirements and VOC limits of CCD-047a CCD-048 GS-11.

	2.4 ISOLATION COATING
	.1 Isolate aluminum from following components, by means of bituminous paint:
	.1 Dissimilar metals except stainless steel, zinc, or white bronze of small area.
	.2 Concrete, mortar and masonry.
	.3 Wood.


	2.5 SHOP PAINTING
	.1 Primer: VOC limit 250 g/L maximum to GS-11 CCD-047a CCD-048.
	.2 Apply one shop coat of primer to metal items, with exception of galvanized or concrete encased items.
	.3 Use primer unadulterated, as prepared by manufacturer. Paint on dry surfaces, free from rust, scale, grease. Do not paint when temperature is lower than 7 degrees C.
	.4 Clean surfaces to be field welded; do not paint.

	2.6 CHANNEL FRAMES
	.1 Fabricate frames from steel, sizes of channel and opening as required.
	.2 Weld channels together to form continuous frame for jambs and head of openings, sizes as required.
	.3 Weld steel strap anchors to channel jamb frame at 1200 mm on centre.
	.4 Finish: galvanized.

	2.7 PIPE BOLLARDS
	.1 Fabricate from 150 mm diameter schedule 40 steel pipe.  Set in concrete, fill with concrete, paint finish. 


	Part 3 EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for metal fabrications installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 ERECTION
	.1 Do welding work in accordance with CSA W59 unless specified otherwise.
	.2 Erect metalwork square, plumb, straight, and true, accurately fitted, with tight joints and intersections.
	.3 Provide suitable means of anchorage acceptable to Departmental Representative such as dowels, anchor clips, bar anchors, expansion bolts and shields, and toggles.
	.4 Exposed fastening devices to match finish and be compatible with material through which they pass.
	.5 Supply components for work by other trades in accordance with shop drawings and schedule.
	.6 Make field connections with bolts to CSA S16 or Weld field connection.
	.7 Deliver items over for casting into concrete and building into masonry together with setting templates to appropriate location and construction personnel.
	.8 Touchup rivets, field welds, bolts and burnt or scratched surfaces with primer after completion of:
	.1 Primer: maximum VOC limit 250 g/L to GS-11.

	.9 Touchup galvanized surfaces with zinc rich primer where burned by field welding.
	.1 Primer: maximum VOC limit 250 g/L to GS-11.


	3.3 BOLLARDS
	.1 Install cement filled pipe bollards where indicated, to details indicated. 

	3.4 CHANNEL FRAMES
	.1 Install steel channel frames to openings as indicated.

	3.5 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.


	3.6 PROTECTION
	.1 Protect installed products and components from damage during construction.
	.2 Repair damage to adjacent materials caused by metal fabrications installation.



	061000.01
	Part 1 GENERAL
	1.1 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM A123/A123M-02, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.2 ASTM A653/A653M-06, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

	.2 Canadian Standards Association (CSA International)
	.1 CSA B1111974 (R2003), Wire Nails, Spikes and Staples.
	.2 CAN/CSAG164M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.
	.3 CSA O121M1978(R2003), Douglas Fir Plywood.
	.4 CSA O14105, Softwood Lumber.
	.5 CSA O15104, Canadian Softwood Plywood.
	.6 CSA O153-M1980 (R2003), Poplar Plywood.
	.7 CAN/CSAO325.092(R2003), Construction Sheathing.

	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.4 National Lumber Grades Authority (NLGA)
	.1 Standard Grading Rules for Canadian Lumber 2005.


	1.2 SUBMITTALS
	.1 Submit Submittal submissions: in accordance with Section 01 33 00  Submittal Procedures.

	1.3 QUALITY ASSURANCE
	.1 Lumber identification: by grade stamp of an agency certified by Canadian Lumber Standards Accreditation Board.
	.2 Plywood identification: by grade mark in accordance with applicable CSA standards.

	1.4 DELIVERY, STORAGE, AND HANDLING
	.1 Waste Management and Disposal:
	.1 Separate waste materials for  recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	Part 2 PRODUCTS
	2.1 LUMBER MATERIAL
	.1 Lumber: unless specified otherwise, softwood, S4S, moisture content 19% or less in accordance with following standards:
	.1 CAN/CSAO141.
	.2 NLGA Standard Grading Rules for Canadian Lumber.

	.2 Furring, blocking, nailing strips, grounds, rough bucks, cants, curbs, fascia backing:
	.1 S2S is acceptable for all work.
	.2 Board sizes: "Standard" or better grade.
	.3 Dimension sizes: "Standard" light framing or better grade.
	.4 Post and timbers sizes: "Standard" or better grade.


	2.2 PANEL MATERIALS
	.1 Douglas fir plywood: to CSA O121, standard construction.
	.1 Urea-formaldehyde free.

	.2 Canadian softwood plywood (CSP): to CSA O151, standard construction.
	.1 Urea-formaldehyde free.


	2.3 ACCESSORIES
	.1 Nails, spikes and staples: to CSA B111.
	.2 Bolts: 12.5 mm diameter unless indicated otherwise, complete with nuts and washers.
	.3 Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and lead or inorganic fibre plugs, explosive actuated fastening devices, recommended for purpose by manufacturer.

	2.4 FINISHES
	.1 Galvanizing: to CAN/CSAG164 ASTM A653/A653M, use galvanized fasteners for exterior work pressure preservative treated lumber.

	2.5 WOOD PRESERVATIVE
	.1 Surfaceapplied wood preservative: clear or copper napthenate or 5% pentachlorophenol solution, water repellent preservative.
	.2 Pentachlorophenol use is restricted to building components that are in ground contact and subject to decay or insect attack only. Where used, pentachlorophenoltreated wood must be covered with two coats of an appropriate sealer.
	.3 Structures built with wood treated with pentachlorophenol and inorganic arsenicals must not be used for storing food nor should the wood come in contact with drinking water.


	Part 3 EXECUTION
	3.1 PREPARATION
	.1 Treat surfaces of material with wood preservative, before installation.
	.2 Apply preservative by dipping, or by brush to completely saturate and maintain wet film on surface for minimum 3 minute soak on lumber and one minute soak on plywood.
	.3 Retreat surfaces exposed by cutting, trimming or boring with liberal brush application of preservative before installation.
	.4 Treat material as indicated as follows :
	.1 Wood cants, fascia backing, curbs, nailers.
	.2 Wood furring on outside surface of exterior masonry and concrete walls.


	3.2 INSTALLATION
	.1 Comply with requirements of NBC, supplemented by the following paragraphs.
	.2 Install furring and blocking as required to spaceout and support, wall and ceiling finishes, facings, fascia, soffit, and other work as required.
	.3 Align and plumb faces of furring and blocking to tolerance of 1:600.
	.4 Install rough bucks, nailers and linings to rough openings as required to provide backing for frames and other work.
	.5 Install wood cants, fascia backing, nailers, curbs and other wood supports as required and secure using galvanized steel fasteners.
	.6 Install wood backing, dressed, tapered and recessed slightly below top surface of roof insulation for roof hopper.
	.7 Use caution when working with particle board. Use dust collectors and high quality respirator masks.

	3.3 ERECTION
	.1 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity.
	.2 Countersink bolts where necessary to provide clearance for other work.

	3.4 SCHEDULES
	.1 Provide electrical equipment backboards for mounting electrical equipment as indicated. Use 19 mm thick plywood on 19 x 38 mm furring around spacing, perimeter and at maximum 300 mm intermediate.



	079200
	Part 1 GENERAL
	1.1 SECTION INCLUDES
	.1 Materials, preparation and application for caulking and sealants.
	.2 Text to complete other various Sections containing sealant or caulking specifications, including Section 07 52 00 - Modified Bituminous Membrane Roofing.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00  Submittal Procedures.
	.2 Section 01 74 21 - Construction/Demolition Waste Management And Disposal.
	.3 Section 01 45 00 – Testing and Quality Control.
	.4 Section 01 61 00 - Common Product Requirements.

	1.3 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM)
	.1 ASTM C91902, Standard Practice for Use of Sealants in Acoustical Applications.

	.2 Canadian General Standards Board (CGSB)
	.1 CGSB 19GP5M1984, Sealing Compound, One Component, Acrylic Base, Solvent Curing (Issue of 1976 reaffirmed, incorporating Amendment No. 1).
	.2 CAN/CGSB19.13M87, Sealing Compound, Onecomponent, Elastomeric, Chemical Curing.
	.3 CGSB 19GP14M1984, Sealing Compound, One Component, ButylPolyisobutylene Polymer Base, Solvent Curing (Reaffirmation of April 1976).
	.4 CAN/CGSB19.17M90, OneComponent Acrylic Emulsion Base Sealing Compound.
	.5 CAN/CGSB19.24M90, Multicomponent, Chemical Curing Sealing Compound.

	.3 Department of Justice Canada (Jus)
	.1 Canadian Environmental Protection Act, 1999 (CEPA).

	.4 General Services Administration (GSA)  Federal Specifications (FS)
	.1 FSSSS200E(2)1993, Sealants, Joint, TwoComponent, JetBlastResistant, Cold Applied, for Portland Cement Concrete Pavement.

	.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.6 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act, 1992 (TDGA).


	1.4 SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00  Submittal Procedures.
	.2 Manufacturer's product to describe.
	.1 Caulking compound.
	.2 Primers.
	.3 Sealing compound, each type, including compatibility when different sealants are in contact with each other.

	.3 Submit samples in accordance with Section 01 33 00  Submittal Procedures.
	.4 Submit duplicate samples of each type of material and colour.
	.5 Cured samples of exposed sealants for each color where required to match adjacent material.
	.6 Submit manufacturer's instructions in accordance with Section 01 33 00  Submittal Procedures.
	.1 Instructions to include installation instructions for each product used.


	1.5 QUALITY ASSURANCE/MOCKUP
	.1 Construct mockup in accordance with Section 01 45 00 – Testing and Quality Control.
	.2 Construct mockup to show location, size, shape and depth of joint s complete with backup material, primer, caulking and sealant.
	.3 Mockup will be used:
	.1 To judge workmanship, substrate preparation, operation of equipment and material application.

	.4 Locate where directed where indicated.
	.5 Allow 48 hours for inspection of mockup by Departmental Representative before proceeding with sealant work.
	.6 When accepted, mockup will demonstrate minimum standard of quality required for this Work. Approved mockup may not remain as part of finished Work. Remove mockup and dispose of materials when no longer required and when directed by Departmental Representative. 

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver, handle, store and protect materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver and store materials in original wrappings and containers with manufacturer's seals and labels, intact. Protect from freezing, moisture, water and contact with ground or floor.

	1.7 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management And Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard packaging material in appropriate onsite bins for recycling in accordance with Waste Management Plan.
	.4 Place materials defined as hazardous or toxic in designated containers.
	.5 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, Regional and Municipal regulations.
	.6 Unused sealant material must not be disposed of into sewer system, into streams, lakes, onto ground or in other location where it will pose health or environmental hazard.
	.7 Divert unused joint sealing material from landfill to official hazardous material collections site approved by Engineer Consultant.
	.8 Empty plastic joint sealer containers are not recyclable.  Do not dispose of empty containers with plastic materials destined for recycling.
	.9 Fold up metal banding, flatten, and place in designated area for recycling.

	1.8 PROJECT CONDITIONS
	.1 Environmental Limitations:
	.1 Do not proceed with installation of joint sealants under following conditions:
	.1 When ambient and substrate temperature conditions are outside limits permitted by joint sealant manufacturer or are below 4.4 degrees C.
	.2 When joint substrates are wet.


	.2 JointWidth Conditions:
	.1 Do not proceed with installation of joint sealants where joint widths are less than those allowed by joint sealant manufacturer for applications indicated.

	.3 JointSubstrate Conditions:
	.1 Do not proceed with installation of joint sealants until contaminants capable of interfering with adhesion are removed from joint substrates.


	1.9 ENVIRONMENTAL REQUIREMENTS
	.1 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and regarding labelling and provision of Material Safety Data Sheets (MSDS) acceptable to Labour Canada.
	.2 Conform to manufacturer's recommended temperatures, relative humidity, and substrate moisture content for application and curing of sealants including special conditions governing use.
	.3 Arrange for ventilation system to be operated on maximum outdoor air and exhaust during installation of caulking and sealants. Ventilate area of work by use of approved portable supply and exhaust fans. 


	Part 2 PRODUCTS
	2.1 SEALANT MATERIALS
	.1 Do not use caulking that emits strong odours, contains toxic chemicals or is not certified as mould resistant in air handling units.
	.2 When low toxicity caulks are not possible, confine usage to areas which offgas to exterior, are contained behind air barriers, or are applied several months before occupancy to maximize offgas time.
	.3 Where sealants are qualified with primers use only these primers.

	2.2 SEALANT MATERIAL DESIGNATIONS
	.1 Urethanes One Part.
	.1 SelfLeveling to CAN/CGSB19.13, Type 1, colour to match adjacent surface.

	.2 Urethanes One Part.
	.1 NonSag to CAN/CGSB19.13, Type 2, MCG225 MCG240, colour to match adjacent surface.

	.3 Silicones One Part.
	.1 To CAN/CGSB19.13.
	.1 Mildew resistant.


	.4 Acrylics One Part.
	.1 To CGSB 19GP5M.

	.5 Acoustical Sealant.
	.1 To ASTM C919.

	.6 Butyl.
	.1 To CGSB 19GP14M.

	.7 Aviation Fuel Resistant.
	.1 To FSSSS200E Type 2.

	.8 Preformed Compressible and NonCompressible backup materials.
	.1 Polyethylene, Urethane, Neoprene or Vinyl Foam.
	.1 Extruded open closed cell foam backer rod.
	.2 Size: oversize 30 to 50 %.

	.2 Neoprene or Butyl Rubber.
	.1 Round solid rod, Shore A hardness 70.

	.3 High Density Foam.
	.1 Extruded closed cell polyvinyl chloride (PVC), extruded polyethylene, closed cell, Shore A hardness 20, tensile strength 140 to 200 kPa, extruded polyolefin foam, 32 kg/m3 density, or neoprene foam backer, size as recommended by manufacturer.

	.4 Bond Breaker Tape.
	.1 Polyethylene bond breaker tape which will not bond to sealant.



	2.3 SEALANT SELECTION
	.1 Perimeters of exterior openings where frames meet exterior facade of building: Sealant type: CAN/C6SB-19.13.
	.2 Control joints in exterior surfaces of pouredinplace concrete walls: Sealant type: CAN/C6SB-19.13.
	.3 Exterior joints in horizontal wearing surfaces (as itemized): Sealant type: CAN/C6SB-19.13.
	.4 Seal interior perimeters of exterior openings as detailed on drawings: Sealant type: CAN/C6SB-19.13.
	.5 Control and joints on the interior of exterior pouredin place concrete walls: Sealant type: CAN/C6SB-19.13.
	.6 Interior control joints in floor surfaces: Sealant type: CAN/C6SB-19.13.
	.7 Perimeters of interior frames, as detailed and itemized: Sealant type: CAN/C6SB-19.13.
	.8 Exposed interior control joints in drywall: Sealant type: CAN/C6SB-19.13.

	2.4 JOINT CLEANER
	.1 Noncorrosive and nonstaining type, compatible with joint forming materials and sealant recommended by sealant manufacturer.
	.2 Primer: as recommended by manufacturer.


	Part 3 EXECUTION
	3.1 PROTECTION
	.1 Protect installed Work of other trades from staining or contamination.

	3.2 SURFACE PREPARATION
	.1 Examine joint sizes and conditions to establish correct depth to width relationship for installation of backup materials and sealants.
	.2 Clean bonding joint surfaces of harmful matter substances including dust, rust, oil grease, and other matter which may impair Work.
	.3 Do not apply sealants to joint surfaces treated with sealer, curing compound, water repellent, or other coatings unless tests have been performed to ensure compatibility of materials. Remove coatings as required.
	.4 Ensure joint surfaces are dry and frost free.
	.5 Prepare surfaces in accordance with manufacturer's directions.

	3.3 PRIMING
	.1 Where necessary to prevent staining, mask adjacent surfaces prior to priming and caulking.
	.2 Prime sides of joints in accordance with sealant manufacturer's instructions immediately prior to caulking.

	3.4 BACKUP MATERIAL
	.1 Apply bond breaker tape where required to manufacturer's instructions.
	.2 Install joint filler to achieve correct joint depth and shape, with approximately 30% compression.

	3.5 MIXING
	.1 Mix materials in strict accordance with sealant manufacturer's instructions.

	3.6 APPLICATION
	.1 Sealant.
	.1 Apply sealant in accordance with manufacturer's written instructions.
	.2 Mask edges of joint where irregular surface or sensitive joint border exists to provide neat joint.
	.3 Apply sealant in continuous beads.
	.4 Apply sealant using gun with proper size nozzle.
	.5 Use sufficient pressure to fill voids and joints solid.
	.6 Form surface of sealant with full bead, smooth, free from ridges, wrinkles, sags, air pockets, embedded impurities.
	.7 Tool exposed surfaces before skinning begins to give slightly concave shape.
	.8 Remove excess compound promptly as work progresses and upon completion.

	.2 Curing.
	.1 Cure sealants in accordance with sealant manufacturer's instructions.
	.2 Do not cover up sealants until proper curing has taken place.

	.3 Cleanup.
	.1 Clean adjacent surfaces immediately and leave Work neat and clean.
	.2 Remove excess and droppings, using recommended cleaners as work progresses.
	.3 Remove masking tape after initial set of sealant.




	081100
	Part 1 GENERAL
	1.1 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM A653/A653M06a, Specification for Steel Sheet, ZincCoated (Galvanized) or ZincIron AlloyCoated (Galvannealed) by the HotDip Process.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB1.18199, ReadyMixed Organic ZincRich Coating.
	.2 CGSB 41GP19Ma84, Rigid Vinyl Extrusions for Windows and Doors.

	.3 Canadian Standards Association (CSA International)
	.1 CSAG40.2004/G40.2104, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.2 CSA W5903, Welded Steel Construction (Metal Arc Welding).

	.4 Canadian Steel Door Manufacturers' Association (CSDMA)
	.1 CSDMA, Recommended Specifications for Commercial Steel Doors and Frames, 2000.
	.2 CSDMA, Selection and Usage Guide for Commercial Steel Doors, 1990.


	1.2 SYSTEM DESCRIPTION
	.1 Design Requirements:
	.1 Design exterior frame assembly to accommodate to expansion and contraction when subjected to minimum and maximum surface temperature of 35 degrees C to 35 degrees C.
	.2 Maximum deflection for exterior steel entrance screens under wind load of 1.2 kPa not to exceed 1/175th of span.


	1.3 SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Provide product data: in accordance with Section 01 33 00 - Submittal Procedures.
	.3 Provide shop drawings: in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Indicate each type of door, material, steel core thicknesses, mortises, reinforcements, location of exposed fasteners, openings, arrangement of hardware and finishes.
	.2 Indicate each type frame material, core thickness, reinforcements, location of anchors and exposed fastenings and reinforcing finishes.
	.3 Include schedule identifying each unit, with door marks and numbers relating to numbering on drawings and door schedule.
	.4 Submit test and engineering data, and installation instructions.

	.4 Provide samples in accordance with Section 01 33 00  Submittal Procedures.
	.5 Submit one 300 x 300 mm corner sample of each type of frame.
	.1 Show butt cutout.


	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Reinforcement channel: to CSA G40.20/G40.21, Type 44W, coating designation to ASTM A653M, ZF75.

	2.2 DOOR CORE MATERIALS
	.1 Stiffened: face sheets welded, insulated core.
	.1 Polyurethane: to CAN/ULCS704 rigid, polyurethane, closed cell board. Density 32 kg/m3.


	2.3 ADHESIVES
	.1 Polyurethane cores: heat resistant, epoxy resin based, low viscosity, contact cement.

	2.4 PRIMER
	.1 Touchup prime CAN/CGSB1.181.
	.1 Maximum VOC limit 50 g/L to GC-03.


	2.5 PAINT
	.1 Field paint steel doors and frames in accordance with Sections 09 91 23  Interior Painting, 09 91 13  Exterior Painting. Protect weatherstrips from paint. Provide final finish free of scratches or other blemishes.
	.1 Maximum VOC emission level 50 g/L to GS-11 to SCAQMD Rule 1113.


	2.6 ACCESSORIES
	.1 Door silencers: single stud rubber/neoprene type.
	.2 Exterior top and bottom caps: rigid polyvinylchloride extrusion conforming to CGSB 41GP19Ma.
	.3 Metallic paste filler: to manufacturer's standard.
	.4 Sealant: 07 92 00 – Joint Sealants.
	.1 Maximum VOC limit 250 g/L to SCAQMD Rule 1168.


	2.7 FRAMES FABRICATION GENERAL
	.1 Fabricate frames in accordance with CSDMA specifications.
	.2 Fabricate frames to profiles and maximum face sizes as indicated.
	.3 Exterior frames: 1.6 mm thermally broken type construction.
	.4 Blank, reinforce, drill and tap frames for hardware, using templates provided by finish hardware supplier. Reinforce frames for surface mounted hardware.
	.5 Protect mortised cutouts with steel guard boxes.
	.6 Prepare frame for door silencers, 3 for single door.
	.7 Manufacturer's nameplates on frames and screens are not permitted.
	.8 Conceal fastenings except where exposed fastenings are indicated.
	.9 Provide factoryapplied touch up primer at areas where zinc coating has been removed during fabrication.
	.10 Insulate exterior frame components with polyurethane insulation.

	2.8 FRAME ANCHORAGE
	.1 Provide appropriate anchorage to floor and wall construction.
	.2 Locate each wall anchor immediately above or below each hinge reinforcement on hinge jamb and directly opposite on strike jamb.
	.3 Provide 2 anchors for rebate opening heights up to 1520 mm and 1 additional anchor for each additional 760 mm of height or fraction thereof.
	.4 Locate anchors for frames in existing openings not more than 150 mm from top and bottom of each jambs and intermediate at 660 mm on centre maximum.

	2.9 FRAMES: WELDED TYPE
	.1 Welding in accordance with CSA W59.
	.2 Accurately mitre or mechanically joint frame product and securely weld on inside of profile.
	.3 Cope accurately and securely weld butt joints of mullions, transom bars, centre rails and sills.
	.4 Grind welded joints and corners to a flat plane, fill with metallic paste and sand to uniform smooth finish.
	.5 Securely attach floor anchors to inside of each jamb profile.
	.6 Weld in 2 temporary jamb spreaders per frame to maintain proper alignment during shipment.

	2.10 DOOR FABRICATION GENERAL
	.1 Doors: swing type, flush.
	.2 Exterior doors: insulated.
	.3 Fabricate doors with longitudinal edges welded. Seams: visible grind welded joints to a flat plane, fill with metallic paste filler and sand to a uniform smooth finish.
	.4 Blank, reinforce, drill doors and tap for hardware.
	.5 Factory prepare holes 12.7 mm diameter and larger except mounting and throughbolt holes, on site, at time of hardware installation.
	.6 Reinforce doors where required, for surface mounted hardware. Provide flush PVC top caps to exterior doors. 
	.7 Provide factoryapplied touchup primer at areas where zinc coating has been removed during fabrication.
	.8 Manufacturer's nameplates on doors are not permitted.

	2.11 THERMALLY BROKEN DOORS AND FRAMES
	.1 Fabricate thermally broken doors by using insulated core and separating exterior parts from interior parts with continuous interlocking thermal break.
	.2 Thermal break: rigid polyvinylchloride extrusion conforming to CGSB 41GP19Ma.
	.3 Fabricate thermally broken frames separating exterior parts form interior parts with continuous interlocking thermal break.
	.4 Apply insulation.


	Part 3 EXECUTION
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 INSTALLATION GENERAL
	.1 Install doors and frames to CSDMA Installation Guide.

	3.3 FRAME INSTALLATION
	.1 Set frames plumb, square, level and at correct elevation.
	.2 Secure anchorages and connections to adjacent construction.
	.3 Brace frames rigidly in position while buildingin. Install temporary horizontal wood spreader at third points of door opening to maintain frame width. Provide vertical support at centre of head for openings over 1200 mm wide. Remove temporary spreaders after frames are builtin.
	.4 Make allowances for deflection of structure to ensure structural loads are not transmitted to frames.
	.5 Caulk perimeter of frames between frame and adjacent material.
	.6 Maintain continuity of air barrier and vapour retarder.

	3.4 DOOR INSTALLATION
	.1 Install doors and hardware in accordance with hardware templates and manufacturer's instructions and Section 08 71 00  Door Hardware.
	.2 Provide even margins between doors and jambs and doors and finished floor and thresholds  as follows.
	.1 Hinge side: 1.0 mm.
	.2 Latch side and head: 1.5 mm.
	.3 Finished floor, and thresholds: 13 mm.

	.3 Adjust operable parts for correct function.

	3.5 FINISH REPAIRS
	.1 Touch up with primer finishes damaged during installation.
	.2 Fill exposed frame anchors and surfaces with imperfections with metallic paste filler and sand to a uniform smooth finish.



	083613
	Part 1 GENERAL
	1.1 REFERENCES
	.1 Canadian General Standards Board (CGSB).
	.1 CAN/CGSB1.105M91, QuickDrying Primer.
	.2 CAN/CGSB1.21395, Etch Primer (Pretreatment Coating) for Steel and Aluminum.
	.3 CGSB 1.18199, Coating, ZincRich, Organic, Ready Mixed.

	.2 Canadian Standards Association (CSA International).
	.1 CSA G164M92 (R1998), Hot Dip Galvanizing of Irregularly Shaped Articles.


	1.2 SYSTEM DESCRIPTION
	.1 Design Requirements.
	.1 Design exterior door assembly to withstand windload of 1.2kPa with a maximum horizontal deflection of 1/240 of opening width.
	.2 Design door panel assemblies with thermal insulation factor 2.84 RSI.


	1.3 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and data sheet in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit one copy of WHMIS MSDS  Material Safety Data Sheets in accordance with Section 01 33 00 - Submittal Procedures. Indicate VOC's:
	.1 For caulking materials during application and curing.
	.2 For door materials and adhesives.


	.2 Shop Drawings
	.1 Submit shop drawings in accordance with Section 01 33 00  Submittal Procedures.
	.2 Indicate sizes, service rating, types, materials, operating mechanisms, hardware and accessories, required clearances and electrical connections.

	.3 Manufacturer's Instructions:
	.1 Submit manufacturer's installation instructions.

	.4 Manufacturers' Field Reports: submit copies of manufacturers field reports.

	1.4 CLOSEOUT SUBMITTALS
	.1 Provide operation and maintenance data for overhead door hardware for incorporation into manual specified in Section 01 78 00  Closeout Submittals.

	1.5 QUALITY ASSURANCE
	.1 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.2 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.

	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management And Disposal, and with Waste Reduction Workplan.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Dispose of corrugated cardboard polystyrene plastic packaging material in appropriate onsite bin for recycling in accordance with site waste management program.
	.4 Divert unused metal and wiring materials from landfill to metal recycling facility.
	.5 Divert unused paint material from landfill to official hazardous material collections site.
	.6 Do not dispose of unused paint materials into sewer systems, into lakes, streams, onto ground or in locations where it will pose health or environmental hazard.
	.7 Unused or damaged glazing materials are not recyclable and must not be diverted to municipal recycling programs.

	1.7 MAINTENANCE
	.1 Extra Materials.
	.1 Provide spare parts in accordance with Section 01 78 00  Closeout Submittals.
	.2 Provide spare parts for overhead doors as follows:
	.1 Door panels: 1 of each width.
	.2 Door rollers: 4.
	.3 Weatherstripping: 1 set.
	.4 Springs and cables: 1 set.

	.3 Store where directed. Identify each part and reference to appropriate door.



	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Galvanized steel sheet: commercial quality Z275 zinc coating prepainted stucco embossed.
	.2 Insulation: polyurethane.
	.3 Primer: to CGSB1.181, for galvanized steel surfaces.
	.4 Insulation: to meet design requirements.
	.5 Cable: multistrand galvanized steel aircraft cable.

	2.2 DOORS
	.1 Fabricate 45 mm thick insulated stucco embossed reinforced prefinished panel doors of roll formed thermally broken galvanized steel sections as indicated.
	.2 Fabricate panel frames in a continuous box frame with vertical stiffeners at 600 mm centres.
	.3 Continuous internal reinforced for hardware mounting.
	.4 Assemble components by means of spot or arc welding or coated rivet system or adhesive and self tapping screws to manufacturer's recommendations.
	.5 Apply shop coat of primer after fabrication of door. Fabricate doors from prepainted steel stock.
	.6 Core insulation rigid polyurethane CFC-11 free.
	.7 Sections thermally broken steel-polyurethane – steel sandwich formed by continuous process wit ship lapped section joints.
	.8 1.6 mm end cap.

	2.3 HEAVY DUTY INDUSTRIAL HARDWARE
	.1 Track: standard lift  hardware with 75 mm size 2.75 mm core thickness galvanized steel track with 80 mm overall outside dimensions.
	.2 Track Supports: 3.1 mm core thickness continuous galvanized steel angle track supports.
	.3 Spring counter balance: heavy duty oil tempered torsion spring stress relieved minimum 10,000 cycles with manufacturer’s standard brackets.
	.1 Drum: 200 mm diameter galvanized steel.
	.2 Shaft: 32 mm diameter galvanized steel.

	.4 Top roller carrier: galvanized Steel 3.04mm thick adjustable.
	.5 Rollers: full floating grease packed hardened steel, ball bearing 75mm diameter solid steel tire.
	.6 Roller brackets: adjustable, minimum 3.1 mm galvanized steel.
	.7 Hinges: heavy duty, 3.04 mm thick galvanized as recommended by manufacturer.
	.8 Cable: 6 mm diameter galvanized steel aircraft cable.

	2.4 ACCESSORIES
	.1 Overhead horizontal track and operator supports: galvanized steel, type and size to suit installation.
	.2 Track guards: 5 mm thick formed sheet 1500 mm high track guards.
	.3 Pusher springs.
	.4 Weather stripping.
	.1 Sills: bulb type full width extruded neoprene weatherstrip.
	.2 Jambs and head: extruded aluminum and arctic dual fin grade vinyl weatherstrip to manufacturer's standard.

	.5 Finish ferrous hardware items with minimum zinc coating of 300 g/m2 to CSA G164.

	2.5 PREFINISHED STEEL SHEET
	.1 Prefinished steel with factory applied polyvinylidene fluoride.
	.1 Class F1S.
	.2 Embossed rib steel sheet with factory pre-painting 2 coat baked finish paint.
	.3 Colour selected by Departmental Representative from manufacturer's standard range.
	.4 Specular gloss: 30 units +/ in accordance with ASTM D523.
	.5 Coating thickness: not less than 22 micrometres.
	.6 Resistance to accelerated weathering for chalk rating of 8, colour fade 5units or less and erosion rate less than 20 % to ASTM D822 as follows:
	.1 Outdoor exposure period 2500 hours.
	.2 Humidity resistance exposure period 5000 hours.



	2.6 OPERATORS
	.1 Equip doors for operation by:
	.1 Electrical operators with chain hoist manual override.

	.2 Cable fail safe device.
	.1 Able to stop door immediately if cable breaks on door free fall. Braking capacity 500 kg.


	2.7 ELECTRICAL OPERATOR
	.1 Electrical direct drive type jack shaft mounted operator.
	.2 Electrical motors, controller units, remote pushbutton stations, relays and other electrical components: to CSA approval with CSA enclosure.
	.3 Power supply: 208 V, 3 phase, 60 Hz.
	.1 Motor: 746 kW, 208 V, 3phase, 1 hp.

	.4 Controller units with integral motor reversing starter, solenoid operated brake3 heater elements for overload protection, including pushbuttons and control relays as applicable.
	.5 Operation:
	.1 Remote pushbutton stations:  surface mounted, inside building adjacent to the doors, with "OPENSTOPCLOSE” designations on pushbuttons in English, key operated.
	.2 Cable control: pendant hung control to open and electric eyes to close.

	.6 Safety switch: combination roll rubber with limit switches for full length of bottom rail of bottom section of door, to reverse door to open position when coming in contact with object on closing cycle.
	.7 For jack shaft operators:
	.1 Provide floor level disconnect device to allow for manual operation in event of power failure.
	.2 Equip Operator with:
	.1 Electrical interlock switch to disconnect power to operator when in manual operation.
	.2 Builtin chain hoist for manual operation in event of power failure.

	.3 Attach operator to door with quick release device to disconnect door from operator in event of power failure.

	.8 Door speed: 200 mm per second.
	.9 Control transformer: for 24 VAC control voltage.
	.10 Mounting brackets: galvanized steel, size and gauge to suit conditions.
	.11 For clarity power and controls wiring between operators and controls by this section.  Power to operators by electrical division.


	Part 3 EXECUTION
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets.

	3.2 INSTALLATION
	.1 Install doors and hardware in accordance with manufacturer's instructions.
	.2 Rigidly support rail and operator and secure to supporting structure.
	.3 Touchup steel doors with primer where galvanized finish damaged during fabrication.
	.4 Install operator including electrical motors, controller units, pushbutton stations, relays and other electrical equipment required for door operation.
	.5 Lubricate and adjust door operating components to ensure smooth opening and closing of doors.
	.6 Adjust weatherstripping to form a weather tight seal.
	.7 Adjust doors for smooth operation.

	3.3 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Remove traces of primer, caulking; clean doors and frames.
	.3 Clean glass and glazing materials with approved non-abrasive cleaner.
	.4 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	085000
	Part 1 GENERAL
	1.1 REFERENCES
	.1 Aluminum Association (AA), Designation System for Aluminum Finishes (2000)
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB1.4097, Anticorrosive Structural Steel Alkyd Primer.

	.3 Canadian Standards Association (CSA) International
	.1 CSAA44000/A440.100, A44000, Windows / Special Publication A440.100, User Selection Guide to CSA Standard A44000, Windows.
	.2 CAN/CSAG164M92(R1998), Hot Dip Galvanizing of Irregularly Shaped Articles.


	1.2 SHOP DRAWINGS
	.1 Submit shop drawings in accordance with Section 01 33 00  Submittal Procedures.
	.2 Indicate materials and details in full size scale for head, jamb and sill, profiles of components, interior and exterior trim elevations of unit, anchorage details, location of isolation coating, description of related components and exposed finishes fasteners, and caulking. Indicate location of manufacturer's nameplates.

	1.3 SAMPLES
	.1 Submit samples in accordance with Section 01 33 00  Submittal Procedures.
	.2 Submit one representative model corner sample of each type window.
	.3 Include frame, sash, sill, glazing and weatherproofing method, surface finish and hardware. Show location of manufacturer's nameplates.
	.4 Include 150 mm long samples of head, jamb, sill, meeting rail mullions to indicate profile.

	1.4 TEST REPORTS
	.1 Submit test reports from approved independent testing laboratories, certifying compliance with specifications, for:
	.1 Windows classifications.
	.2 Fluoropolymer finish, weathering characteristics wood preservative.
	.3 Air tightness.
	.4 Water tightness.
	.5 Wind load resistance.
	.6 Condensation resistance.
	.7 Forced entry resistance.
	.8 Mullion deflection  combination and composite windows.


	1.5 CLOSEOUT SUBMITTALS
	.1 Provide operation and maintenance data for windows for incorporation into manual specified in Section 01 78 00  Closeout Submittals.

	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard packaging material in appropriate onsite for recycling in accordance with Waste Management Plan.
	.4 Unused or damaged glazing materials are not recyclable and must not be diverted to municipal recycling programs.
	.5 Divert unused or damaged wood materials from landfill to recycling facility.
	.6 Divert unused metal materials from landfill to metal recycling facility.
	.7 Divert unused caulking material from landfill to official hazardous material collections site.
	.8 Plastic caulking tubes are not recyclable and must not be diverted for recycling with other plastic materials.


	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Materials: to CSAA440/A440.1 supplemented as follows:
	.2 All windows by same manufacturer.
	.3 Sash: aluminum, thermally broken to accommodate double hermetically sealed glazing.
	.4 Main frame: aluminum, thermally broken to accommodate double hermetically sealed glazing.
	.5 Glass: Section 08 80 50.
	.6 Exterior metal sills aluminum facings: extruded aluminum of type and size as detailed and to suit job conditions; minimum 3 mm thick, complete with joint covers, jamb drip deflectors, chairs, anchors anchoring devices.
	.7 Isolation coating: alkali resistant bituminous paint.

	2.2 WINDOW TYPE AND CLASSIFICATION
	.1 Types:
	.1 Fixed: with removable double hermetically sealed glazing insulating glass.

	.2 Classification rating: to CSAA440/A440.1.
	.1 Air tightness: A3.
	.2 Water tightness: B4.
	.3 Wind load resistance: C3.
	.4 Condensation resistance: Temperature Index, I 40.
	.5 Forced Entry: F1.
	.6 Glazing: G1.


	2.3 FABRICATION
	.1 Fabricate in accordance with CSAA440/A440.1 supplemented as follows:
	.2 Fabricate units square and true with maximum tolerance of plus or minus 1.5 mm for units with a diagonal measurement of 1800 mm or less and plus or minus 3 mm for units with a diagonal measurement over 1800 mm.
	.3 Face dimensions detailed are maximum permissible sizes.
	.4 Brace frames to maintain squareness and rigidity during shipment and installation.
	.5 Finish steel clips and reinforcement with shop coat primer to CAN/CGSB1.40 380 g/m2 zinc coating to CAN/CSAG164.

	2.4 ALUMINUM FINISHES
	.1 Finish exposed surfaces of aluminum components in accordance with Aluminum Association Designation System for Aluminum Finishes.
	.1 Factory applied electrostatically deposited fluoropolymer 3 coat finish to AAMA 605.2 with thick colour coat plus clear top coat.  Colour to be selected.


	2.5 ISOLATION COATING
	.1 Isolate aluminum from following components, by means of isolation coating:
	.1 Dissimilar metals except stainless steel, zinc, or white bronze of small area.
	.2 Concrete, mortar and masonry.
	.3 Wood.


	2.6 GLAZING
	.1 Double hermitically sealant glaze windows in accordance with CSAA440/A440.1.

	2.7 AIR BARRIER AND VAPOUR RETARDER
	.1 Equip window frames with factory installed air barrier and vapour retarder material for sealing to building air barrier and vapour retarder as follows:
	.1 Material: identical to, or compatible with, building air barrier and vapour retarder materials to provide required air tightness and vapour diffusion control throughout exterior envelope assembly.
	.2 Material width: adequate to provide required air tightness and vapour diffusion control to building air barrier and vapour retarder from interior.



	Part 3 EXECUTION
	3.1 WINDOW INSTALLATION
	.1 Install in accordance with CSAA440/A440.1.
	.2 Arrange components to prevent abrupt variation in colour.

	3.2 SILL INSTALLATION
	.1 Install metal sills with uniform wash to exterior, level in length, straight in alignment with plumb upstands and faces. Use one piece 2400 mm lengths at each location.
	.2 Cut sills to fit 50 mm longer than window opening.
	.3 Secure sills in place with anchoring devices located at ends joints of continuous sills and evenly spaced 600 mm on centre in between.
	.4 Fasten expansion joint cover plates and drip deflectors with self tapping stainless steel screws.
	.5 Maintain 6 to 9 mm space between butt ends of continuous sills. For sills over 1200 mm in length, maintain 3 to 6 mm space at each end.

	3.3 CAULKING
	.1 Seal joints between windows and window sills with sealant. Bed sill expansion joint cover plates and drip deflectors in bedding compound. Caulk between sill upstand and windowframe. Caulk butt joints in continuous sills.
	.2 Apply sealant in accordance with Section 07 92 00 - Joint Sealing. Conceal sealant within window units except where exposed use is permitted by Departmental Representative.



	087100
	Part 1 GENERAL
	1.1 RELATED REQUIREMENTS
	.1 08 11 00 - Metal Doors and Frames

	1.2 REFERENCES
	.1 American National Standards Institute (ANSI) / Builders Hardware Manufacturers Association (BHMA)
	.1 ANSI/BHMA A156.1-2000, American National Standard for Butts and Hinges.
	.2 ANSI/BHMA A156.4-2000, Door Controls - Closers.
	.3 ANSI/BHMA A156.6-2005, Architectural Door Trim.
	.4 ANSI/BHMA A156.13-2002, Mortise Locks and Latches Series 1000.
	.5 ANSI/BHMA A156.16-2002, Auxiliary Hardware.
	.6 ANSI/BHMA A156.18-2006, Materials and Finishes.

	.2 Canadian Steel Door and Frame Manufacturers' Association (CSDMA)
	.1 CSDMA Recommended Dimensional Standards for Commercial Steel Doors and Frames - 2009.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00  Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for door hardware and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Samples:
	.1 Submit for review and acceptance of each unit.
	.2 Samples will be returned for inclusion into work.
	.3 Identify each sample by label indicating applicable specification paragraph number, brand name and number, finish and hardware package number.
	.4 After approval samples will be returned for incorporation in Work.

	.4 Hardware List:
	.1 Submit contract hardware list.
	.2 Indicate specified hardware, including make, model, material, function, size, finish and other pertinent information.

	.5 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.6 Manufacturer's Instructions: submit manufacturer's installation instructions.

	1.4 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Operation and Maintenance Data: submit operation and maintenance data for door hardware for incorporation into manual.

	1.5 MAINTENANCE MATERIALS SUBMITTALS
	.1 Extra Stock Materials:
	.1 Supply maintenance materials in accordance with Section 01 78 00  Closeout Submittals.
	.2 Tools:
	.1 Supply 2 sets of wrenches for door closers locksets.



	1.6 QUALITY ASSURANCE
	.1 Regulatory Requirements:
	.1 Hardware for exit doors certified by a Canadian Certification Organization accredited by Standards Council of Canada.

	.2 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.

	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Package items of hardware including fastenings, separately or in like groups of hardware, label each package as to item definition and location.
	.4 Storage and Handling Requirements:
	.1 Store materials off ground indoors in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect door hardware from nicks, scratches, and blemishes.
	.3 Protect prefinished surfaces with wrapping strippable coating.
	.4 Replace defective or damaged materials with new.



	Part 2 PRODUCTS
	2.1 HARDWARE ITEMS
	.1 Use one manufacturer's products only for similar items.

	2.2 DOOR HARDWARE
	.1 Locks and latches:
	.1 Mortise locks and latches: to ANSI/BHMA A156.13, series 1000 mortise lock, grade 1 2 3 4, designed for function and keyed as stated in Hardware Schedule.
	.2  Lever handles : plain design.
	.3 Roses: round 
	.4 Normal strikes: box type, lip projection not beyond jamb.
	.5 Cylinders: key into keying system as directed.
	.6 Finished  as noted in hardware Groups .

	.2 Butts and hinges:
	.1 Butts and hinges: to ANSI/BHMA A156.1, designated by letter A and numeral identifiers, followed by size and finish, as noted in hardware Groups.

	.3 Door Closers and Accessories:
	.1 Door controls (closers): to ANSI/BHMA A156.4, designated by letter C and numeral identifiers listed in Hardware Schedule, size in accordance with ANSI/BHMA A156.4, table A1, finished  as noted in hardware Groups 

	.4  Architectural door trim: to ANSI/BHMA A156.6, designated by letter J and numeral identifiers listed in Hardware Groups finished to 630.
	.1 Door protection plates: kick plate type 1.27 mm thick stainless steel mm size and finished as noted in hardware Groups.

	.5 Door bottom seal: heavy duty, door seal of extruded aluminum frame and solid closed cell neoprene weather seal, surface mounted with drip cap clear anodized finish.
	.6 Thresholds:  width as noted in Hardware Groups x full width of door opening, extruded aluminum with lip and vinyl door seal insert.
	.7 Weatherstripping:
	.1 Head and jamb seal:
	.1 Extruded aluminum frame and hollow vinyl insert, clear anodized finish.
	.2 Adhesive backed neoprene vinyl covered foam material.



	2.3 FASTENINGS
	.1 Use only fasteners provided by manufacturer. Failure to comply may void warranties and applicable licensed labels.
	.2 Supply screws, bolts, expansion shields and other fastening devices required for satisfactory installation and operation of hardware.
	.3 Exposed fastening devices to match finish of hardware.
	.4 Where pull is scheduled on one side of door and push plate on other side, supply fastening devices, and install so pull can be secured through door from reverse side. Install push plate to cover fasteners.
	.5 Use fasteners compatible with material through which they pass.

	2.4 KEYING
	1.1 Doors, to be keyed as directed. Prepare detailed keying schedule in conjunction with Departmental Representative. Supply keys in duplicate for every lock in this Contract. 


	Part 3 EXECUTION
	3.1 INSTALLATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets.
	.2 Supply metal door and frame manufacturers with complete instructions and templates for preparation of their work to receive hardware.
	.3 Supply manufacturers' instructions for proper installation of each hardware component.
	.4 Install hardware to standard hardware location dimensions in accordance with CSDFMA Canadian Metric Guide for Steel Doors and Frames (Modular Construction).
	.5 Where door stop contacts door pulls, mount stop to strike bottom of pull.
	.6 Install key control cabinet.
	.7 Use only manufacturer's supplied fasteners.
	.1 Use of "quick" type fasteners, unless specifically supplied by manufacturer, is unacceptable.

	.8 Remove construction cores locks when directed by Departmental Representative.
	.1 Install permanent cores and ensure locks operate correctly.


	3.2 ADJUSTING
	.1 Adjust door hardware, operators, closures and controls for optimum, smooth operating condition, safety and for weather tight closure.
	.2 Lubricate hardware, operating equipment and other moving parts.
	.3 Adjust door hardware to ensure tight fit at contact points with frames.

	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Clean hardware with damp rag and approved non-abrasive cleaner, and polish hardware in accordance with manufacturer's instructions.
	.3 Remove protective material from hardware items where present.
	.4 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.

	.2 Waste Management: separate waste materials for recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.


	3.4 DEMONSTRATION
	.1 Maintenance Staff Briefing:
	.1 Brief maintenance staff regarding:
	.1 Proper care, cleaning, and general maintenance of projects complete hardware.
	.2 Description, use, handling, and storage of keys.
	.3 Use, application and storage of wrenches for door closers locksets and fire exit hardware.


	.2 Demonstrate operation, operating components, adjustment features, and lubrication requirements.

	3.5 PROTECTION
	.1 Protect installed products and components from damage during construction.
	.2 Repair damage to adjacent materials caused by door hardware installation.

	3.6 HARDWARE GROUPS
	.1 Group H - 01. 
	.1 1 Hinge CFM83SLFHD x full height 628
	.2 1 Lock M9053-LRA    630
	.3 1 Closer 8916-DS  SB/MS  689
	.4 1 Adapter Plate  DP86 TB/SB  689
	.5 1 Set Weather-strip 319CS  628
	.6 1 Bottom Sweep 3452CP x full width 628 
	.7 1 Threshold 179P x width   719

	.2 Table: 
	Door No.
	Group
	100
	H-01
	101 Hardware By Door Supplier
	102 Hardware By Door Supplier




	088050
	Part 1 GENERAL
	1.1 REFERENCES
	.1 American National Standards Institute (ANSI).
	.1 ANSI/ASTM E33002, Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference.

	.2 American Society for Testing and Materials International,ASTM).
	.1 ASTM C54294(1999), Specification for LockStrip Gaskets.
	.2 ASTM D79002, Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials.
	.3 ASTM D192996(R2001)e1, Test Method for Determining Ignition Temperature of Plastics.
	.4 ASTM D224002b, Test Method for Rubber Property  Durometer Hardness.
	.5 ASTM E8401, Test Method for Surface Burning Characteristics of Building Materials.

	.3 Canadian General Standards Board (CGSB).
	.1 CAN/CGSB12.3M91, Flat, Clear Float Glass.
	.2 CAN/CGSB12.897, Insulating Glass Units.

	.4 Canadian Standards Association (CSA International).
	.1 CSA A440.298, Energy Performance Evaluation of Windows and Sliding Glass Doors.
	.2 CSA Certification Program for Windows and Doors 2000.

	.5 Environmental Choice Program (ECP).
	.1 CCD04595, Sealants and Caulking.

	.6 Flat Glass Manufacturers Association (FGMA).
	.1 FGMA Glazing Manual - 1997.


	1.2 SYSTEM DESCRIPTION
	.1 Performance Requirements:
	.1 Provide continuity of building enclosure vapour and air barrier using glass and glazing materials as follow:
	.1 Utilize inner light of multiple light sealed units for continuity of air and vapour seal.

	.2 Size glass to withstand wind loads, dead loads and positive and negative live loads acting normal to plane of glass to a design pressure to NBCC for the location as measured in accordance with ANSI/ASTM E330.
	.3 Limit glass deflection to 1/200 flexural limit of glass with full recovery of glazing materials.


	1.3 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and data sheet in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit two copies of WHMIS MSDS  Material Safety Data Sheets in accordance with Section 01 33 00 - Submittal Procedures. Indicate VOC's:
	.1 For glazing materials during application and curing.


	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00  Submittal Procedures.

	.3 Samples:
	.1 Submit samples in accordance with Section 01 33 00  Submittal Procedures.
	.2 Submit duplicate 300 x 300 mm samples of glass and 300 minimum light sealant material.

	.4 Manufacturer's Instructions:
	.1 Submit manufacturer's installation instructions.

	.5 Closeout Submittals:
	.1 Provide maintenance data including cleaning instructions for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.


	1.4 QUALITY ASSURANCE
	.1 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.1 Provide testing and analysis of glass under provisions of Section 01 45 00 – Testing and Quality Control.
	.2 Provide shop inspection and testing for glass.

	.2   Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.

	1.5 SITE CONDITIONS
	.1 Environmental Requirements:
	.1 Install glazing when ambient temperature is 10 degrees C minimum. Maintain ventilated environment for 24 hours after application.
	.2 Maintain minimum ambient temperature before, during and 24 hours after installation of glazing compounds.


	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Divert metal cutoffs from landfill by disposal into onsite Metal recycling bin at nearest metal recycling facility.
	.3 Divert uninstalled materials for reuse at nearest used building materials facility or similar type facility.
	.4 Divert unused caulking and sealant materials from landfill through disposal at special wastes depot.
	.5 Unused or damaged glazing materials are not recyclable and must not be diverted to municipal recycling programs.
	.6 Remove form site and dispose of packaging materials at appropriate recycling facilities.
	.7 Dispose of corrugated cardboard polystyrene plastic packaging material in appropriate onsite bin for recycling in accordance with site waste management program.


	Part 2 PRODUCTS
	2.1 MATERIALS: FLAT GLASS
	.1 Float glass: to CAN/CGSB12.3, clear tempered safety glass, thickness to NBCC.

	2.2 MATERIALS: SEALED INSULATING GLASS
	.1 Insulating glass units: to CAN/CGSB12.8, double unit, 30 mm overall thickness.
	.1 Glass: to CAN/CGSB12.3 CAN/CGSB12.1 CAN/CGSB12.2 CAN/CGSB12.4 CAN/CGSB12.10. Clear tempered safety glass. 
	.2 Glass thickness: to NBCC 
	.3 Intercavity space thickness: 12 mm.
	.4 Inert gas fills: argon.


	2.3 MATERIALS
	.1 Sealant: Section 07 92 00.

	2.4 ACCESSORIES
	.1 Setting blocks: Neoprene Shore A durometer hardness to ASTM D2240, length of 25 mm for each square meter of glazing minimum 100 mm x width of glazing rabbet space minus 1.5 mm x height to suit glazing method, glass light weight and area.
	.2 Spacer shims: Neoprene Shore A durometer hardness to ASTM D2240, 75 mm long x one half height of glazing stop x thickness to suit application. Self adhesive on one face.
	.3 Glazing tape:
	.1 Preformed butyl  compound with integral resilient tube spacing device, 1015 Shore A durometer hardness to ASTM D2240; coiled on release paper; black colour.

	.4 Glazing splines: resilient polyvinyl chloride, extruded shape to suit glazing channel retaining slot, colour as selected.


	Part 3 EXECUTION
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: Comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets.

	3.2 EXAMINATION
	.1 Verify that openings for glazing are correctly sized and within tolerance.
	.2 Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and ready to receive glazing.

	3.3 PREPARATION
	.1 Clean contact surfaces with solvent and wipe dry.
	.2 Seal porous glazing channels or recesses with substrate compatible primer or sealer.
	.3 Prime surfaces scheduled to receive sealant.

	3.4 INSTALLATION: EXTERIOR WET/DRY METHOD (PREFORMED TAPE AND SEALANT)
	.1 Perform work in accordance with FGMA Glazing Manual IGMAC and Laminators Safety Glass Association - Standards Manual for glazing installation methods.
	.2 Cut glazing tape to length and set against permanent stops, 6mm below sight line. Seal corners by butting tape and dabbing with sealant.
	.3 Apply heel bead of sealant along intersection of permanent stop with frame ensuring full perimeter seal between glass and frame to complete continuity of air and vapour seal.
	.4 Place setting blocks at 1/4 points, with edge block maximum 150mm from corners.
	.5 Rest glazing on setting blocks and push against tape and heel head of sealant with sufficient pressure to attain full contact at perimeter of light or glass unit.
	.6 Install removable stops with spacer strips inserted between glazing and applied stops 6mm below sight line. 
	.7 Fill gap between glazing and stop with sealant to depth equal to bite of frame on glazing, maximum 9mm below sight line.
	.8 Apply cap head of sealant along void between stop and glazing, to uniform line, flush with sight line. Tool or wipe sealant surface smooth.

	3.5 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Remove traces of primer, caulking.
	.3 Remove glazing materials from finish surfaces.
	.4 Remove labels after work is complete.
	.5 Clean glass using approved non-abrasive cleaner in accordance with manufacture's instructions.
	.6 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.

	3.6 PROTECTION OF FINISHED WORK
	.1 After installation, mark light with an "X" by using removable plastic tape or paste. Do not mark heat absorbing or reflective glass units.

	3.7 SCHEDULE
	.1 Windows:  double hermetically sealed clear tempered safety glass minimum 6 mm thick per lite with 12mm clear airspace between each light.  Argon gas filled airspace.



	092216
	Part 1 GENERAL
	1.1 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM).
	.1 ASTM C64500, Specification for Nonstructural Steel Framing Members.
	.2 ASTM C75400, Specification for Installation of Steel Framing Members to Receive ScrewAttached Gypsum Panel Products.

	.2 Canadian General Standards Board (CGSB).
	.1 CAN/CGSB1.4097, Primer, Structural Steel, Oil Alkyd Type.

	.3 Environmental Choice Program (ECP).
	.1 CCD-047a -98, Paints - Surface Coatings.
	.2 CCD-048-98, Surface Coatings - Recycled Water-borne.


	1.2 QUALITY ASSURANCE
	.1 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.2 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.

	1.3 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management And Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard packaging material in appropriate on-site covered locked steel dumpster containers for recycling in accordance with Waste Management Plan.
	.4 Divert unused metal materials from landfill to metal recycling facility approved by Departmental Representative.
	.5 Divert unused gypsum materials from landfill to recycling facility approved by Departmental Representative.


	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Nonload bearing channel stud framing: to ASTM C645, stud size indicated, roll formed from 0.53 mm thickness hot dipped galvanized steel sheet, for screw attachment of gypsum board. Knockout service holes at 460 mm centres.
	.2 Floor and ceiling tracks: to ASTM C645, in widths to suit stud sizes, 32 mm flange height.
	.3 Metal channel stiffener 1.4 mm thick cold rolled steel, coated with rust inhibitive coating.
	.4 Insulating strip: rubberized, moisture resistant 3 mm thick foam strip, 12 mm wide, with self sticking adhesive on one face, lengths as required.


	Part 3 EXECUTION
	3.1 ERECTION
	.1 Align partition tracks at floor and ceiling and secure at 600 mm on centre maximum.
	.2 Install damp proof course under stud shoe tracks of partitions on slabs on grade.
	.3 Place studs vertically at 400 mm on centre and not more than 50 mm from abutting walls, and at each side of openings and corners. Position studs in tracks at floor and ceiling. Cross brace steel studs as required to provide rigid installation to manufacturer's instructions.
	.4 Erect metal studding to tolerance of 1:1000.
	.5 Attach studs to bottom ceiling track using screws.
	.6 Co-ordinate simultaneous erection of studs with installation of service lines. When erecting studs ensure web openings are aligned.
	.7 Co-ordinate erection of studs with installation of door/window frames and special supports or anchorage for work specified in other Sections.
	.8 Provide two studs extending from floor to ceiling at each side of openings wider than stud centres specified. Secure studs together, 50 mm apart using column clips or other approved means of fastening placed alongside frame anchor clips.
	.9 Install heavy gauge single jamb studs at openings.
	.10 Erect track at head of door/window openings and sills of sidelight/window openings to accommodate intermediate studs. Secure track to studs at each end, in accordance with manufacturer's instructions. Install intermediate studs above and below openings in same manner and spacing as wall studs.
	.11 Frame openings and around builtin equipment, cabinets, access panels, on four sides. Extend framing into reveals. Check clearances with equipment suppliers.
	.12 Provide 40 mm stud or furring channel secured between studs for attachment of fixtures behind lavatory basins, toilet and bathroom accessories, and other fixtures including grab bars and towel rails, attached to steel stud partitions.
	.13 Install steel studs or furring channel between studs for attaching electrical and other boxes.
	.14 Extend partitions to ceiling height except where noted otherwise on drawings.
	.15 Maintain clearance under beams and structural slabs to avoid transmission of structural loads to studs. Use 50 mm leg ceiling tracks. Use double track slip joint.
	.16 Install continuous insulating strips to isolate studs from uninsulated surfaces.

	3.2 CLEANING
	.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	099113
	Part 1 GENERAL
	1.1 REFERENCES
	.1 Environmental Protection Agency (EPA)
	.1 Test Method for Measuring Total Volatile Organic Compound Content of Consumer Products, Method 24 (for Surface Coatings).

	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.3 The Master Painters Institute (MPI)
	.1 Architectural Painting Specification Manual  February 2004.
	.2 Standard GPS-1-05, MPI Green Performance Standard for Painting and Coatings.

	.4 National Fire Code of Canada.
	.5 Society for Protective Coatings (SSPC)
	.1 Systems and Specifications, SSPC Painting Manual 2005.


	1.2 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Contractor: to have a minimum of five years proven satisfactory experience.  When requested, provide list of last three comparable jobs including, job name and location, specifying authority, and project manager.
	.2 Qualified journeypersons as defined by local jurisdiction to be engaged in painting work
	.3 Apprentices: may be employed provided they work under direct supervision of qualified journeyperson in accordance with trade regulations.
	.4 Conform to latest MPI requirements for exterior painting work including preparation and priming.
	.5 Materials: in accordance with MPI Painting Specification Manual "Approved Product" listing and from a single manufacturer for each system used.
	.6 Paint materials such as linseed oil, shellac, and turpentine to be highest quality product of an approved manufacturer listed in MPI Painting Specification Manual and to be compatible with other coating materials as required.
	.7 Retain purchase orders, invoices and documents to prove conformance with noted MPI requirements when requested by Departmental Representative Engineer Consultant.
	.8 Standard of Acceptance:
	.1 Final coat to exhibit uniformity of colour and uniformity of sheen across full surface area.



	1.3 PERFORMANCE REQUIREMENTS
	.1 Environmental Performance Requirements:
	.1 Provide paint products meeting MPI "Environmentally Friendly" E2 ratings based on VOC (EPA Method 24) content levels.
	.2 Green Performance in accordance with MPI Standard GPS-1.


	1.4 SCHEDULING
	.1 Submit work schedule for various stages of painting to Departmental Representative for approval.  Submit schedule minimum of 48 hours in advance of proposed operations.
	.2 Obtain written authorization from Departmental Representative for changes in work schedule.
	.3 Schedule painting operations to prevent disruption of occupants in and about building.

	1.5 SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit WHMIS MSDS  Material Safety Data Sheets in accordance with Section 01 10 10 – General Instructions.

	.3 Upon completion, submit records of products used.  List products in relation to finish system and include the following:
	.1 Product name, type and use.
	.2 Manufacturer's product number.
	.3 Colour numbers.
	.4 MPI Environmentally Friendly classification system rating.
	.5 Manufacturer's Material Safety Data Sheets (MSDS).

	.4 Provide samples in accordance with Section 01 33 00  Submittal Procedures.
	.1 Submit duplicate 200 x 300 mm sample panels of each paint clear coating special finish with specified paint or coating in colours, gloss/sheen and textures required to MPI Painting Specification Manual standards submitted on the following substrate materials:
	.1 3 mm plate steel for finishes over metal surfaces.

	.2 When approved, samples shall become acceptable standard of quality for appropriate onsite surface with one of each sample retained onsite.
	.3 Submit full range of available colours where colour availability is restricted.


	1.6 MAINTENANCE
	.1 Extra Materials:
	.1 Submit maintenance materials in accordance with Section 01 78 00  Closeout Submittals.

	.2 Submit one; four litre can of each type and colour of primer finish coating. Identify colour and paint type in relation to established colour schedule and finish system.

	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements, supplemented as follows:
	.1 Deliver and store materials in original containers, sealed, with labels intact.
	.2 Labels: to indicate:
	.1 Manufacturer's name and address.
	.2 Type of paint or coating.
	.3 Compliance with applicable standard.
	.4 Colour number in accordance with established colour schedule.

	.3 Remove damaged, opened and rejected materials from site.
	.4 Provide and maintain dry, temperature controlled, secure storage.
	.5 Observe manufacturer's recommendations for storage and handling.
	.6 Store materials and supplies away from heat generating devices.
	.7 Store materials and equipment in well-ventilated area with temperature range 7 degrees C to 30 degrees C.
	.8 Store temperature sensitive products above minimum temperature as recommended by manufacturer.
	.9 Keep areas used for storage, cleaning and preparation, clean and orderly to approval of Departmental Representative. After completion of operations, return areas to clean condition to approval of Departmental Representative.
	.10 Remove paint materials from storage only in quantities required for same day use.
	.11 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling storage, and disposal of hazardous materials.
	.12 Fire Safety Requirements:
	.1 Provide one 9 kg Type ABC dry chemical fire extinguisher adjacent to storage area.
	.2 Store oily rags, waste products, empty containers and materials subject to spontaneous combustion in ULC approved, sealed containers and remove from site on a daily basis.
	.3 Handle, store, use and dispose of flammable and combustible materials in accordance with the National Fire Code of Canada.


	.2 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Paint, and wood preservative finishes and related materials (thinners, solvents, etc.) are regarded as hazardous products and are subject to regulations for disposal.  Information on these controls can be obtained from Provincial Ministries of Environment and Regional levels of Government.
	.3 Material which cannot be reused must be treated as hazardous waste and disposed of in an appropriate manner.
	.4 Place materials defined as hazardous or toxic waste, including used sealant and adhesive tubes and containers, in containers or areas designated for hazardous waste.
	.5 To reduce the amount of contaminants entering waterways, sanitary/storm drain systems or into the ground the following procedures shall be strictly adhered to:
	.1 Retain cleaning water for waterbased materials to allow sediments to be filtered out.
	.2 Retain cleaners, thinners, solvents and excess paint and place in designated containers and ensure proper disposal.
	.3 Return solvent and oil soaked rags used during painting operations for contaminant recovery, proper disposal, or appropriate cleaning and laundering.
	.4 Dispose of contaminants in an approved legal manner in accordance with hazardous waste regulations.
	.5 Empty paint cans are to be dry prior to disposal or recycling (where available).

	.6 Where paint recycling is available, collect waste paint by type and provide for delivery to recycling or collection facility.
	.7 Set aside and protect surplus and uncontaminated finish materials:  Deliver to or arrange collection by employees, individuals, or organizations for verifiable reuse or remanufacturing.
	.8 Close and seal tightly partly used sealant and adhesive containers and store protected in well ventilated firesafe area at moderate temperature.


	1.8 AMBIENT CONDITIONS
	.1 Heating, Ventilation and Lighting:
	.1 Ventilate enclosed spaces in accordance with Section.
	.2 Do not perform painting work unless adequate and continuous ventilation and sufficient heating facilities are in place to maintain ambient air and substrate temperatures above 10 degrees C for 24 hours before, during and after paint application until paint has cured sufficiently.
	.3 Where required, provide continuous ventilation for seven days after completion of application of paint.
	.4 Provide temporary ventilating and heating equipment where permanent facilities are not available or supplemental ventilating and heating equipment if ventilation and heating from existing system is inadequate to meet minimum requirements.
	.5 Perform no painting work unless a minimum lighting level of 323 Lux is provided on surfaces to be painted. Adequate lighting facilities to be provided by General Contractor.

	.2 Temperature, Humidity and Substrate Moisture Content Levels:
	.1 Unless specifically preapproved by Departmental Representative, perform no painting work when:
	.1 Ambient air and substrate temperatures are below 10 degrees C.
	.2 Substrate temperature is over 32 degrees C unless paint is specifically formulated for application at high temperatures.
	.3 Substrate and ambient air temperatures are expected to fall outside MPI or paint manufacturer's prescribed limits.
	.4 Relative humidity is above 85 % or when dew point is less than 3 degrees C variance between air/surface temperatures.
	.5 Rain or snow are forecast to occur before paint has thoroughly cured or when it is foggy, misty, raining or snowing at site.

	.2 Conduct moisture tests using a properly calibrated electronic Moisture Meter, except test concrete floors for moisture using a simple "cover patch test".
	.3 Test concrete, masonry and plaster surfaces for alkalinity as required.

	.3 Surface and Environmental Conditions:
	.1 Apply paint finish in areas where dust is no longer being generated by related construction operations or when wind or ventilation conditions are such that airborne particles will not affect quality of finished surface.
	.2 Apply paint to adequately prepared surfaces and to surfaces within moisture limits noted herein.
	.3 Apply paint when previous coat of paint is dry or adequately cured.
	.4 Apply paint finishes when conditions forecast for entire period of application fall within manufacturer's recommendations.
	.5 Do not apply paint when:
	.1 Temperature is expected to drop below 10 degrees C before paint has thoroughly cured.
	.2 Substrate and ambient air temperatures are expected to fall outside MPI or paint manufacturer's limits.
	.3 Surface to be painted is wet, damp or frosted.

	.6 Provide and maintain cover when paint must be applied in damp or cold weather.  Heat substrates and surrounding air to comply with temperature and humidity conditions specified by manufacturer.  Protect until paint is dry or until weather conditions are suitable.
	.7 Schedule painting operations such that surfaces exposed to direct, intense sunlight are scheduled for completion during early morning.
	.8 Remove paint from areas which have been exposed to freezing, excess humidity, rain, snow or condensation. Prepare surface again and repaint.



	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Paint materials listed in latest edition of MPI Approved Products List (APL) are acceptable for use on this project.
	.2 Paint materials for paint systems: to be products of single manufacturer.
	.3 Only qualified products with E2 "Environmentally Friendly" ratings are acceptable for use on this project.
	.4 Use only MPI listed L rated materials.
	.5 Paints, coatings, adhesives, solvents, cleaners, lubricants, and other fluids, to be as follows:
	.1 Be water soluble water cleanup.
	.2 Be nonflammable biodegradable.
	.3 Be manufactured without compounds which contribute to ozone depletion in upper atmosphere.
	.4 Be manufactured without compounds which contribute to smog in the lower atmosphere.
	.5 Do not contain methylene chloride, chlorinated hydrocarbons, toxic metal pigments.
	.6 Have recycled content.

	.6 Waterborne surface coatings must be manufactured and transported in a manner that steps of processes, including disposal of waste products arising therefrom, will meet requirements of applicable governmental acts, bylaws and regulations including, for facilities located in Canada, Fisheries Act and Canadian Environmental Protection Act (CEPA).
	.7 Waterborne surface coatings must not be formulated or manufactured with aromatic solvents, formaldehyde, halogenated solvents, mercury, lead, cadmium, hexavalent chromium or their compounds.
	.8 Waterborne surface coatings and recycled waterborne surface coatings must have flash point of 61.0 degrees C or greater.
	.9 Both waterborne surface coatings and recycled waterborne surface coatings must be made by a process that does not release:
	.1 Matter in undiluted production plant effluent generating a 'Biochemical Oxygen Demand' (BOD) in excess of 15 mg/L to a natural watercourse or a sewage treatment facility lacking secondary treatment.
	.2 Total Suspended Solids (TSS) in undiluted production plant effluent in excess of 15 mg/L to a natural watercourse or a sewage treatment facility lacking secondary treatment.

	.10 Waterborne paints and stains, recycled waterborne surface coatings and water borne varnishes must meet a minimum "Environmentally Friendly" E2 rating.
	.11 Recycled waterborne surface coatings must contain 50 % postconsumer material by volume.
	.12 Recycled waterborne surface coatings must not contain:
	.1 Lead in excess of 600.0 ppm weight/weight total solids.
	.2 Mercury in excess of 50.0 ppm weight/weight total product.
	.3 Cadmium in excess of 1.0 ppm weight/weight total product.
	.4 Hexavalent chromium in excess of 3.0  ppm weight/weight total product.
	.5 Organochlorines or polychlorinated biphenyls (PCBS) in excess of 1.0 ppm weight/weight total product.

	.13 The following must be performed on each batch of consolidated postconsumer material before surface coating is reformulated and canned.  These tests must be performed at a laboratory or facility which has been accredited by the Standards Council of Canada.
	.1 Lead, cadmium and chromium are to be determined using ICPAES (Inductively Coupled Plasma  Atomic Emission Spectroscopy) technique no. 6010 as defined in EPA SW846.
	.2 Mercury is to be determined by Cold Vapour Atomic Absorption Spectroscopy using Technique no. 7471 as defined in EPA SW846.
	.3 Organochlorines and PCBs are to be determined by Gas Chromatography using Technique no. 8081 as defined in EPA SW846.


	2.2 COLOURS
	.1 Departmental Representative will provide Colour Schedule after Contract award.
	.2 Colour schedule will be based upon selection of two base colours and two accent colours. No more than four colours will be selected for entire project.
	.3 Selection of colours will be from manufacturer’s full range of colours.
	.4 Where specific products are available in restricted range of colours, selection will be based on limited range.
	.5 Second coat in three coat system to be tinted slightly lighter colour than top coat to show visible difference between coats.

	2.3 MIXING AND TINTING
	.1 Perform colour tinting operations prior to delivery of paint to site.  Onsite tinting of painting materials is allowed only with Departmental Representative's written permission.
	.2 Mix paste, powder or catalyzed paint mixes in accordance with manufacturer's written instructions.
	.3 Add thinner to paint manufacturer's recommendations.  Do not use kerosene or organic solvents to thin waterbased paints.
	.4 Thin paint for spraying according in accordance with paint manufacturer's instructions.  If directions are not on container, obtain instructions in writing from manufacturer and provide copy of instructions to Departmental Representative.
	.5 Remix paint in containers prior to and during application to ensure breakup of lumps, complete dispersion of settled pigment, and colour and gloss uniformity.

	2.4 GLOSS/SHEEN RATINGS
	.1 Paint gloss: defined as sheen rating of applied paint, in accordance with following values:
	.2 Gloss level ratings of painted surfaces as specified and as noted on Finish Schedule.

	2.5 EXTERIOR PAINTING SYSTEMS
	.1 Asphalt Surfaces:  zone/traffic marking for drive and parking areas, etc.
	.1 EXT 2.1A - Latex zone/traffic marking finish.

	.2 Structural Steel and Metal Fabrications:
	.1 EXT 5.1B  Waterborne light industrial gloss G5 coating (over inorganic zinc).

	.3 Galvanized Metal:  not chromate passivated
	.1 EXT 5.3A  Latex G5 gloss level finish.



	Part 3 EXECUTION
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 PREPARATION
	.1 Perform preparation and operations for exterior painting in accordance with MPI Maintenance Repainting Manual except where specified otherwise.
	.2 Apply paint materials in accordance with paint manufacturer's written application instructions.
	.3 Clean and prepare exterior surfaces to be repainted in accordance with MPI Maintenance Repainting Manual requirements.  Refer to the MPI Manual in regard to specific requirements and as follows:
	.1 Remove dust, dirt, and surface debris by vacuuming, wiping with dry, clean cloths or compressed air.
	.2 Wash surfaces with a biodegradable detergent and bleach where applicable and clean warm water using a stiff bristle brush to remove dirt, oil and other surface contaminants.
	.3 Rinse scrubbed surfaces with clean water until foreign matter is flushed from surface.
	.4 Allow surfaces to drain completely and allow to dry thoroughly. Allow sufficient drying time and test surfaces using electronic moisture meter before commencing work.
	.5 Use water-based cleaners in place of organic solvents where surfaces will be repainted using water based paints.
	.6 Many waterbased paints cannot be removed with water once dried.  Minimize use of kerosene or such organic solvents to clean up waterbased paints.

	.4 Prevent contamination of cleaned surfaces by salts, acids, alkalis, other corrosive chemicals, grease, oil and solvents before priming and between applications of remaining coats. Touch-up, spot prime, and apply primer, paint, or pretreatment as soon as possible after cleaning and before deterioration occurs.
	.5 Do not apply paint until prepared surfaces have been accepted by Departmental Representative.
	.6 Sand and dust between coats as required to provide adequate adhesion for next coat and to remove defects visible from a distance up to 1000 mm.

	3.3 EXISTING CONDITIONS
	.1 Investigate existing substrates for problems related to proper and complete preparation of surfaces to be painted.  Report to Departmental Representative damages, defects, unsatisfactory or unfavourable conditions before proceeding with work.
	.2 Conduct moisture testing of surfaces to be painted using a properly calibrated electronic moisture meter, except test concrete floors for moisture using a simple "cover patch test" and report findings to Departmental Representative.  Do not proceed with work until conditions fall within acceptable range as recommended by manufacturer.

	3.4 PROTECTION
	.1 Protect existing building surfaces and adjacent structures from paint spatters, markings and other damage by suitable nonstaining covers or masking. If damaged, clean and restore such surfaces as directed by Departmental Representative.
	.2 Protect items that are permanently attached such as Fire Labels on doors and frames.
	.3 Protect factory finished products and equipment.
	.4 Protect passing pedestrians, and general public in and about building.
	.5 Remove light fixtures, surface hardware on doors, and other surface mounted equipment, fittings and fastenings prior to undertaking painting operations. Store items and reinstall after painting is completed.
	.6 Move and cover exterior furniture and portable equipment as necessary to carry out painting operations.  Replace as painting operations progress.
	.7 As painting operations progress, place "WET PAINT" signs in pedestrian and vehicle traffic areas to approval of Departmental Representative.

	3.5 APPLICATION
	.1 Method of application to be as approved by Departmental Representative.  Apply paint by brush roller air sprayer airless sprayer. Conform to manufacturer's application instructions unless specified otherwise.
	.2 Brush and Roller Application:
	.1 Apply paint in a uniform layer using brush and/or roller of types suitable for application.
	.2 Work paint into cracks, crevices and corners.
	.3 Paint surfaces and corners not accessible to brush using spray, daubers and/or sheepskins.  Paint surfaces and corners not accessible to roller using brush, daubers or sheepskins.
	.4 Brush and/or roll out runs and sags, and overlap marks. Rolled surfaces shall be free of roller tracking and heavy stipple unless approved by Departmental Representative.
	.5 Remove runs, sags and brush marks from finished work and repaint.

	.3 Spray Application:
	.1 Provide and maintain equipment that is suitable for intended purpose, capable of properly atomizing paint to be applied, and equipped with suitable pressure regulators and gauges.
	.2 Keep paint ingredients properly mixed in containers during paint application either by continuous mechanical agitation or by intermittent agitation as frequently as necessary.
	.3 Apply paint in a uniform layer, with overlapping at edges of spray pattern.
	.4 Brush out immediately runs and sags.
	.5 Use brushes to work paint into cracks, crevices and places which are not adequately painted by spray.

	.4 Use dipping, sheepskins or daubers when no other method is practical in places of difficult access and when specifically authorized by Departmental Representative.
	.5 Apply coats of paint as continuous film of uniform thickness.  Repaint thin spots or bare areas before next coat of paint is applied.
	.6 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for minimum time period as recommended by manufacturer.
	.7 Sand and dust between coats to remove visible defects.
	.8 Finish surfaces both above and below sight lines as specified for surrounding surfaces, including such surfaces as projecting ledges.
	.9 Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces.

	3.6 MECHANICAL/ ELECTRICAL EQUIPMENT
	.1 Unless otherwise specified, paint exterior exposed conduits, piping, hangers, duct work and other mechanical and electrical equipment with colour and finish to match adjacent surfaces, except as noted otherwise.
	.2 Touch up scratches and marks on factory painted finishes and equipment with paint as supplied by manufacturer of equipment.
	.3 Do not paint over nameplates.
	.4 Paint fire protection piping red.
	.5 Paint steel electrical light standards.  Do not paint outdoor transformers and substation equipment.

	3.7 FIELD QUALITY CONTROL
	.1 Inspection:
	.1 Field inspection of exterior painting operations to be carried out by Departmental Representative.
	.2 Advise Departmental Representative when each surface and applied coating is ready for inspection.  Do not proceed with subsequent coats until previous coat has been approved.
	.3 Cooperate with Departmental Representative and provide access to areas of work.

	.2 Manufacturer's Field Services:
	.1 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.


	3.8 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.1 Remove paint where spilled, splashed, splattered or sprayed as work progresses using means and materials that are not detrimental to affected surfaces.


	3.9 RESTORATION
	.1 Clean and reinstall hardware items removed before undertaken painting operations.
	.2 Remove protective coverings and warning signs as soon as practical after operations cease.
	.3 Remove paint splashings on exposed surfaces that were not painted. Remove smears and spatter immediately as operations progress, using compatible solvent.
	.4 Protect freshly completed surfaces from paint droppings and dust to approval of Departmental Representative.  Avoid scuffing newly applied paint.
	.5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition as approved by Departmental Representative.
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	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section Includes:
	.1 Material and installation of site applied paint finishes to new interior surfaces, including site painting of shop primed surfaces.


	1.2 REFERENCES
	.1 Department of Justice Canada (Jus)
	.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33

	.2 Environmental Protection Agency (EPA)
	.1 EPA Test Method for Measuring Total Volatile Organic Compound Content of Consumer Products, Method 24 - 1995, (for Surface Coatings).

	.3 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.4 Master Painters Institute (MPI)
	.1 MPI Architectural Painting Specifications Manual, 2004.

	.5 National Fire Code of Canada - 1995 
	.6 Society for Protective Coatings (SSPC)
	.1 SSPC Painting Manual, Volume Two, 8th Edition, Systems and Specifications Manual.

	.7 Transport Canada (TC)
	.1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34 .


	1.3 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Contractor: minimum of five  years proven satisfactory experience.  Provide list of last three  comparable jobs including, job name and location, specifying authority, and project manager.
	.2 Journeymen: qualified journeymen who have "Tradesman Qualification Certificate of Proficiency" engaged in painting work.
	.3 Apprentices: working under direct supervision of qualified trades person in accordance with trade regulations.

	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 30 - Health and Safety Requirements.


	1.4 SCHEDULING
	.1 Submit work schedule for various stages of painting to Departmental Representative for review.  Submit schedule minimum of 48 hours in advance of proposed operations.
	.2 Obtain written authorization from Departmental Representative for changes in work schedule.
	.3 Schedule painting operations to prevent disruption of occupants.

	1.5 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit product data and instructions for each paint and cating product to be used.
	.2 Submit product data for the use and application of paint thinner.
	.3 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00  Submittal Procedures. Indicate VOCs during application and curing.

	.3 Samples:
	.1 Submit full range colour sample chips to indicate where colour availability is restricted.
	.2 Submit duplicate 200 x 300 mm sample panels of each paint clear coating with specified paint or coating in colours, gloss/sheen and textures required to MPI Architectural Painting Specification Manual standards submitted on following substrate materials:
	.1 3 mm plate steel for finishes over metal surfaces.

	.3 Retain reviewed samples on-site to demonstrate acceptable standard of quality for appropriate on-site surface.
	.4 Test reports: submit certified test reports for paint from approved independent testing laboratories, indicating compliance with specifications for specified performance characteristics and physical properties.
	.1 Lead, cadmium and chromium: presence of and amounts.
	.2 Mercury: presence of and amounts.
	.3 Organochlorines and PCBs: presence of and amounts.

	.5 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.6 Manufacturer's Instructions:
	.1 Submit manufacturer's installation and application instructions.

	.7 Closeout Submittals: submit maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals include following:
	.1 Product name, type and use.
	.2 Manufacturer's product number.
	.3 Colour numbers.
	.4 MPI Environmentally Friendly classification system rating.



	1.6 MAINTENANCE
	.1 Extra Materials:
	.1 Deliver to extra materials from same production run as products installed. Package products with protective covering and identify with descriptive labels. Comply with Section 01 78 00  Closeout Submittals.
	.2 Quantity: provide one - four litre can of each type and colour of primer finish coating. Identify colour and paint type in relation to established colour schedule and finish system.
	.3 Delivery, storage and protection: comply with Departmental Representative requirements for delivery and storage of extra materials.


	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Packing, Shipping, Handling and Unloading:
	.1 Pack, ship, handle and unload materials in accordance with Section 01 61 00  Common Product Requirements and manufacturer's written instructions.

	.2 Acceptance at Site:
	.1 Identify products and materials with labels indicating:
	.1 Manufacturer's name and address.
	.2 Type of paint or coating.
	.3 Compliance with applicable standard.
	.4 Colour number in accordance with established colour schedule.


	.3 Remove damaged, opened and rejected materials from site.
	.4 Storage and Protection:
	.1 Provide and maintain dry, temperature controlled, secure storage.
	.2 Store materials and supplies away from heat generating devices.
	.3 Store materials and equipment in well-ventilated area with temperature range 7  degrees C to 30  degrees C.

	.5 Store temperature sensitive products above minimum temperature as recommended by manufacturer.
	.6 Keep areas used for storage, cleaning and preparation clean and orderly. After completion of operations, return areas to clean condition.
	.7 Remove paint materials from storage only in quantities required for same day use.
	.8 Fire Safety Requirements:
	.1 Provide one 9 kg Type ABC dry chemical fire extinguisher adjacent to storage area.
	.2 Store oily rags, waste products, empty containers and materials subject to spontaneous combustion in ULC approved, sealed containers and remove from site on a daily basis.
	.3 Handle, store, use and dispose of flammable and combustible materials in accordance with National Fire Code of Canada requirements.

	.9 Waste Management and Disposal:
	.1 Separate waste materials for recycling  in accordance with Section01 74 21 - Construction/Demolition Waste Management and Disposal .
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan (WMP).
	.4 Separate for recycling and place in designated containers Steel waste in accordance with Waste Management Plan (WMP).
	.5 Place materials defined as hazardous or toxic in designated containers.
	.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal, regulations.
	.7 Ensure emptied containers are sealed and stored safely.
	.8 Unused paint materials must be disposed of at official hazardous material collections site as approved by Departmental Representative.
	.9 Paint, stain and wood preservative finishes and related materials (thinners, and solvents) are regarded as hazardous products and are subject to regulations for disposal. Information on these controls can be obtained from Provincial Ministries of Environment and Regional levels of Government.
	.10 Material which cannot be reused must be treated as hazardous waste and disposed of in an appropriate manner.
	.11 Place materials defined as hazardous or toxic waste, including used sealant and adhesive tubes and containers, in containers or areas designated for hazardous waste.
	.12 To reduce the amount of contaminants entering waterways, sanitary/storm drain systems or into ground follow these procedures:
	.1 Retain cleaning water for water-based materials to allow sediments to be filtered out.
	.2 Retain cleaners, thinners, solvents and excess paint and place in designated containers and ensure proper disposal.
	.3 Return solvent and oil soaked rags used during painting operations for contaminant recovery, proper disposal, or appropriate cleaning and laundering.
	.4 Dispose of contaminants in approved legal manner in accordance with hazardous waste regulations.
	.5 Empty paint cans are to be dry prior to disposal or recycling (where available).

	.13 Where paint recycling is available, collect waste paint by type and provide for delivery to recycling or collection facility.
	.14 Set aside and protect surplus and uncontaminated finish materials:
	Deliver to organizations for  verifiable re-use or re-manufacturing.


	1.8 SITE CONDITIONS
	.1 Heating, Ventilation and Lighting:
	.1 Ventilate enclosed spaces in accordance with Section.
	.2 Provide heating facilities to maintain ambient air and substrate temperatures above 10 degrees C for 24 hours before, during and after paint application until paint has cured sufficiently.
	.3 Provide continuous ventilation for seven days after completion of application of paint.
	.4 Provide temporary ventilating and heating equipment where permanent facilities are not available or supplemental ventilating and heating equipment if ventilation and heating from existing system is inadequate to meet minimum requirements.
	.5 Provide minimum lighting level of 323 Lux on surfaces to be painted.

	.2 Temperature, Humidity and Substrate Moisture Content Levels:
	.1 Unless pre-approved written approval by Departmental Representative and product manufacturer, perform no painting when:
	.1 Ambient air and substrate temperatures are below 10 degrees C.
	.2 Substrate temperature is above 32 degrees C unless paint is specifically formulated for application at high temperatures.
	.3 Substrate and ambient air temperatures are not expected to fall within MPI or paint manufacturer's prescribed limits.
	.4 The relative humidity is under 85 % or when the dew point is more than 3 degrees C variance between the air/surface temperatures. Paint should not be applied if the dew point is less than 3 degrees C below the ambient or surface temperature. Use sling psychrometer to establish the relative humidity before beginning paint work.
	.5 Rain or snow are forecast to occur before paint has thoroughly cured or when it is foggy, misty, raining or snowing at site.
	.6 Ensure that conditions are within specified limits during drying or curing process, until newly applied coating can itself withstand 'normal' adverse environmental factors.


	.3 Surface and Environmental Conditions:
	.1 Apply paint finish in areas where dust is no longer being generated by related construction operations or when wind or ventilation conditions are such that airborne particles will not affect quality of finished surface.
	.2 Apply paint to adequately prepared surfaces and to surfaces within moisture limits.
	.3 Apply paint when previous coat of paint is dry or adequately cured.

	.4 Additional interior application requirements:
	.1 Apply paint finishes when temperature at location of installation can be satisfactorily maintained within manufacturer's recommendations.



	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Paint materials listed in the MPI Approved Products List (APL) are acceptable for use on this project.
	.2 Provide paint materials for paint systems from single manufacturer.
	.3 Only qualified products with E2 "Environmentally Friendly" rating are acceptable for use on this project.
	.4 Conform to latest MPI requirements for interior painting work including preparation and priming.
	.5 Materials (primers, paints, coatings,  fillers, thinners, solvents, etc.) in accordance with MPI Architectural Painting Specification Manual "Approved Product" listing.
	.6 Provide paint products meeting MPI "Environmentally Friendly" E2 ratings based on VOC (EPA Method 24) content levels.
	.7 Use MPI listed materials having minimum E2 rating where indoor air quality (odour) requirements exist.
	.8 Paints, coatings, adhesives, solvents, cleaners, lubricants, and other fluids:
	.1 Waterbased Water soluble Water cleanup .
	.2 nonflammable biodegradable .
	.3 Manufactured without compounds which contribute to ozone depletion in the upper atmosphere.
	.4 Manufactured without compounds which contribute to smog in the lower atmosphere.
	.5 Do not contain methylene chloride,  chlorinated hydrocarbons, toxic metal pigments.

	.9 Formulate and manufacture water-borne surface coatings with no aromatic solvents, formaldehyde, halogenated solvents, mercury, lead, cadmium, hexavalent chromium or their compounds.
	.10 Flash point:  61.0 degrees C or greater for water-borne surface coatings and recycled water-borne surface coatings.
	.11 Ensure manufacture and process of both water-borne surface coatings and recycled water-borne surface coatings does not release:
	.1 Matter in undiluted production plant effluent generating 'Biochemical Oxygen Demand' (BOD) in excess of 15  mg/L to natural watercourse or sewage treatment facility lacking secondary treatment.
	.2 Total Suspended Solids (TSS) in undiluted production plant effluent in excess of 15 mg/L to natural watercourse or a sewage treatment facility lacking secondary treatment.

	.12 Waterborne paints and stains, recycled waterborne surface coatings and water borne varnishes to meet minimum "Environmentally Friendly" E2 rating.
	.13 Recycled waterborne surface coatings to contain 50 % postconsumer material by volume.
	.14 Recycled waterborne surface coatings must not contain:
	.1 Lead in excess of 600.0  ppm weight/weight total solids.
	.2 Mercury in excess of 50.0 ppm weight/weight total product.
	.3 Cadmium in excess of 1.0 ppm weight/weight total product.
	.4 Hexavelant chromium in excess of 3.0 ppm weight/weight total product.
	.5 Organochlorines or polychlorinated biphenyls (PCBS) in excess of 1.0 ppm weight/weight total product.


	2.2 COLOURS
	.1 Departmental Representative will provide Colour Schedule after Contract award.
	.2 Colour schedule will be based upon selection of two base colours and two accent colours. No more than four colours will be selected for entire project.
	.3 Selection of colours from manufacturer’s full range of colours.
	.4 Where specific products are available in restricted range of colours, selection based on limited range.
	.5 Second coat in three coat system to be tinted slightly lighter colour than top coat to show visible difference between coats.

	2.3 MIXING AND TINTING
	.1 Perform colour tinting operations prior to delivery of paint to site. Obtain written approval from Departmental Representative for tinting of painting materials.
	.2 Mix paste, powder or catalyzed paint mixes in accordance with manufacturer's written instructions.
	.3 Use and add thinner in accordance with paint manufacturer's recommendations.  Do not use kerosene or similar organic solvents to thin waterbased paints.
	.4 Thin paint for spraying in accordance with paint manufacturer's instructions.
	.5 Remix paint in containers prior to and during application to ensure breakup of lumps, complete dispersion of settled pigment, and colour and gloss uniformity.

	2.4 GLOSS/SHEEN RATINGS
	.1 Paint gloss is defined as sheen rating of applied paint, in accordance with following values:
	.2 Gloss level ratings of painted surfaces as indicated and as noted on Finish Schedule.

	2.5 INTERIOR PAINTING SYSTEMS
	.1 Structural steel and metal fabrications:  columns, beams, joists; decking, girts and  frames. 
	.1 INT 5.1B - Waterborne light industrial 65 gloss level coating.

	.2 Galvanized metal:  doors, frames, railings, misc. steel, pipes, overhead decking, and ducts.
	.1 INT 5.3B - Waterborne light industrial 65 gloss level coating.

	.3 Dimension lumber:  plywood lumber:
	.1 INT 6.2A - Latex 65 finish (over alkyd primer).


	2.6 SOURCE QUALITY CONTROL
	.1 Perform following tests on each batch of consolidated post-consumer material before surface coating is reformulated and canned. Testing by laboratory or facility which has been accredited by Standards Council of Canada.
	.1 Lead, cadmium and chromium are to be determined using ICP-AES (Inductively Coupled Plasma - Atomic Emission Spectroscopy) technique no. 6010 as defined in EPA SW-846.
	.2 Mercury is to be determined by Cold Vapour Atomic Absorption Spectroscopy using Technique no. 7471 as defined in EPA SW-846.
	.3 Organochlorines and PCBs are to be determined by Gas Chromatography using Technique no. 8081 as defined in EPA SW-846.



	Part 3 EXECUTION
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and data sheet.

	3.2 GENERAL
	.1 Perform preparation and operations for interior painting in accordance with MPI Architectural Painting Specifications Manual except where specified otherwise.
	.2 Apply paint materials in accordance with paint manufacturer's written application instructions.

	3.3 EXAMINATION
	.1 Investigate existing substrates for problems related to proper and complete preparation of surfaces to be painted.  Report to Departmental Representative damages, defects, unsatisfactory or unfavourable conditions before proceeding with work.
	.2 Conduct moisture testing of surfaces to be painted using properly calibrated electronic moisture meter, except test concrete floors for moisture using simple "cover patch test". Do not proceed with work until conditions fall within acceptable range as recommended by manufacturer.
	.3 Maximum moisture content as follows:
	.1 Wood:  15 %.


	3.4 PREPARATION
	.1 Protection:
	.1 Protect existing building surfaces and adjacent structures from paint spatters, markings and other damage by suitable nonstaining covers or masking.  If damaged, clean and restore surfaces as directed by Departmental Representative.
	.2 Protect items that are permanently attached such as Fire Labels on doors and frames.
	.3 Protect factory finished products and equipment.
	.4 Protect passing pedestrians, building occupants and general public  in and about the building.

	.2 Surface Preparation:
	.1 Remove electrical cover plates, light fixtures, surface hardware on doors, bath accessories and other surface mounted equipment, fittings and fastenings prior to undertaking painting operations. Identify and store items in secure location and re-installed after painting is completed.
	.2 Move and cover furniture and portable equipment as necessary to carry out painting operations.  Replace as painting operations progress.
	.3 Place "WET PAINT" signs in occupied areas as painting operations progress. Signs to approval of Departmental Representative Engineer Consultant.

	.3 Clean and prepare surfaces in accordance with MPI Architectural Painting Specification Manual requirements.  Refer to MPI Manual in regard to specific requirements and as follows:
	.1 Remove dust, dirt, and other surface debris by vacuuming, wiping with dry, clean cloths or compressed air.
	.2 Wash surfaces with a biodegradable detergent and bleach where applicable and clean warm water using a stiff bristle brush to remove dirt, oil and other surface contaminants.
	.3 Rinse scrubbed surfaces with clean water until foreign matter is flushed from surface.
	.4 Allow surfaces to drain completely and allow to dry thoroughly.
	.5 Prepare surfaces for waterbased painting, waterbased cleaners should be used in place of organic solvents.
	.6 Use trigger operated spray nozzles for water hoses.
	.7 Many waterbased paints cannot be removed with water once dried.  Minimize use of mineral spirits or organic solvents to clean up waterbased paints.

	.4 Clean following surfaces with high pressure water washing.
	.5 Prevent contamination of cleaned surfaces by salts, acids, alkalis, other corrosive chemicals, grease, oil and solvents before prime coat is applied and between applications of remaining coats.  Apply primer, paint, or pretreatment as soon as possible after cleaning and before deterioration occurs.
	.6 Where possible, prime non-exposed surfaces of new wood surfaces before installation.  Use same primers as specified for exposed surfaces.
	.1 Apply vinyl sealer to MPI #36 over knots, pitch, sap and resinous areas.
	.2 Apply wood filler to nail holes and cracks.
	.3 Tint filler to match stains for stained woodwork.

	.7 Sand and dust between coats as required to provide adequate adhesion for next coat and to remove defects visible from a distance up to 1000 mm.
	.8 Clean metal surfaces to be painted by removing rust, loose mill scale, welding slag, dirt, oil, grease and other foreign substances in accordance with MPI requirements.  Remove traces of blast products from surfaces, pockets and corners to be painted by brushing with clean brushes blowing with clean dry compressed air or vacuum cleaning.
	.9 Touch up of shop primers with primer as specified.
	.10 Do not apply paint until prepared surfaces have been accepted by Departmental Representative.

	3.5 APPLICATION
	.1 Method of application to be as approved by Departmental Representative.  Apply paint by brush roller air sprayer airless sprayer. Conform to manufacturer's application instructions unless specified otherwise.
	.2 Brush and Roller Application:
	.1 Apply paint in uniform layer using brush and/or roller type suitable for application.
	.2 Work paint into cracks, crevices and corners.
	.3 Paint surfaces and corners not accessible to brush using spray, daubers and/or sheepskins.  Paint surfaces and corners not accessible to roller using brush, daubers or sheepskins.
	.4 Brush and/or roll out runs and sags, and overlap marks. Rolled surfaces free of roller tracking and heavy stipple.
	.5 Remove runs, sags and brush marks from finished work and repaint.

	.3 Spray application:
	.1 Provide and maintain equipment that is suitable for intended purpose, capable of atomizing paint to be applied, and equipped with suitable pressure regulators and gauges.
	.2 Keep paint ingredients properly mixed in containers during paint application either by continuous mechanical agitation or by intermittent agitation as frequently as necessary.
	.3 Apply paint in uniform layer, with overlapping at edges of spray pattern. Back roll first coat application.
	.4 Brush out immediately all runs and sags.
	.5 Use brushes and rollers to work paint into cracks, crevices and places which are not adequately painted by spray.

	.4 Use dipping, sheepskins or daubers only when no other method is practical in places of difficult access.
	.5 Apply coats of paint continuous film of uniform thickness.  Repaint thin spots or bare areas before next coat of paint is applied.
	.6 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for minimum time period as recommended by manufacturer.
	.7 Sand and dust between coats to remove visible defects.
	.8 Finish surfaces both above and below sight lines.
	.9 Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces.

	3.6 MECHANICAL/ ELECTRICAL EQUIPMENT
	.1 Paint finished area exposed conduits, piping, hangers, ductwork and other mechanical and electrical equipment with colour and finish to match adjacent surfaces, except as indicated.
	.2 Paint exposed conduits, piping, hangers, ductwork and other mechanical and electrical equipment.
	.3 Other unfinished areas: leave exposed conduits, piping, hangers, ductwork and other mechanical and electrical equipment in original finish and touch up scratches and marks.
	.4 Touch up scratches and marks on factory painted finishes and equipment with paint as supplied by manufacturer of equipment.
	.5 Do not paint over nameplates.
	.6 Keep sprinkler heads free of paint.
	.7 Paint inside of ductwork where visible behind grilles, registers and diffusers with primer and one coat of matt black paint.
	.8 Paint fire protection piping red .
	.9 Paint disconnect switches for fire alarm system and exit light systems in red enamel.
	.10 Paint both sides and edges of backboards for telephone and electrical equipment before installation.  Leave equipment in original finish except for touchup as required, and paint conduits, mounting accessories and other unfinished items.
	.11 Do not paint interior transformers and substation equipment.

	3.7 SITE TOLERANCES
	.1 Walls: no defects visible from a distance of 1000 mm at 90 degrees to surface.
	.2 Ceilings: no defects visible from floor at 45 degrees to surface when viewed using final lighting source.
	.3 Final coat to exhibit uniformity of colour and uniformity of sheen across full surface area.

	3.8 FIELD QUALITY CONTROL
	.1 Interior painting and decorating work shall be inspected by Departmental Representative. Painting contractor shall notify Departmental Representative a minimum of one week prior to commencement of work and provide a copy of project painting specification, plans and elevation drawings (including pertinent details) as well as a Finish Schedule.
	.2 Interior surfaces requiring painting shall be inspected by Departmental Representative who shall notify General Contractor in writing of defects or problems, prior to commencing painting work, or after prime coat shows defects in substrate.
	.3 Where "special" painting, coating or decorating system applications (i.e. elastomeric coatings) or nonMPI listed products or systems are to be used, paint or coating manufacturer shall provide as part of this work, certification of surfaces and conditions for specific paint or coating system application as well as on site supervision, inspection and approval of their paint or coating system application as required at no additional cost to Departmental Representative.
	.4 Standard of Acceptance:
	.1 Walls: no defects visible from a distance of 1000 mm at 90 degrees to surface.
	.2 Ceilings: no defects visible from floor  at 45 degrees to surface when viewed using final lighting source.
	.3 Final coat to exhibit uniformity of colour and uniformity of sheen across full surface area.

	.5 Advise Departmental Representative when surfaces and applied coating is ready for inspection. Do not proceed with subsequent coats until previous coat has been approved.
	.6 Retain purchase orders, invoices and other documents to prove conformance with noted MPI requirements when requested by Departmental Representative.

	3.9 RESTORATION
	.1 Clean and reinstall hardware items removed before undertaken painting operations.
	.2 Remove protective coverings and warning signs as soon as practical after operations cease.
	.3 Remove paint splashings on exposed surfaces that were not painted. Remove smears and spatter immediately as operations progress, using compatible solvent.
	.4 Protect freshly completed surfaces from paint droppings and dust to approval of Departmental Representative.  Avoid scuffing newly applied paint.
	.5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition as approved by Departmental Representative.
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	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section Includes:
	.1 Materials and installation of steel building systems including structure, walls and roofs.


	1.2 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM).
	.1 ASTM A30703, Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength.
	.2 ASTM A325M04, Standard Specification for Structural Bolts, Steel, Heat Treated 830 Mpa Minimum Tensile Strength Metric.
	.3 ASTM A490M04, Standard Specification for High Strength Steel Bolts, Classes 10.9 and 10.9.3, for Structural Steel Joints Metric.
	.4 ASTM A653/A653M04a,  Standard Specification for Steel Sheet, ZincCoated (Galvanized) or Zinc Iron AlloyCoated (Galvannealed) by the HotDip Process.
	.5 ASTM A792/A792M03, Standard Specification for Steel Sheet, 55% AluminumZinc AlloyCoated by the HotDip Process.
	.6 ASTM D52389(1999), Standard Test Method for Specular Gloss.
	.7 ASTM D82201, Standard Practice for Filtered Open-Flame CarbonArc Exposures of Paint and Related Coatings.

	.2 Canadian General Standards Board (CGSB).
	.1 CAN/CGSB1.4097, Anticorrosive Structural Steel Alkyd Primer.
	.2 CAN/CGSB 41GP6M83, Sheets, Thermosetting Polyester Plastics, Glass Fiber Reinforced.

	.3 Canadian Standards Association (CSA International).
	.1 CSAG40.20/G40.2104, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.2 CAN/CSA G164M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.
	.3 CAN/CSAS1601, Limit States Design of Steel Structures.
	.4 CSA W5903, Welded Steel Construction (Metal Arc Welding).

	.4 Canadian Sheet Steel Building Institute (CSSBI).
	.1 CSSBI 30M95, Standard for Steel Building Systems.
	.2 CSSBI, Design in Cold Formed Steel2003.
	.3 CSSBI Bulletin B15-1993, Snow, Wind and Earthquake Load Design Criteria.
	.4 CSSBI Sheet Steel Fact Sheet # 3-April 1994, Care and Maintenance of Prefinished Sheet Steel Building Products.
	.5 CSSBI S8-2001: Quality and Performance Specification for Prefinished Sheet Steel Used for Building Products.

	.5 Department of Justice Canada (Jus).
	.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33.
	.2 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.

	.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.7 The Master Painters Institute (MPI) / Architectural Painting Specification Manual - February 2004.
	.1 MPI # 23, Oil Alkyd Primer.

	.8 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA).
	.1 SMACNA - IAQ Guideline for Occupied Buildings under Construction, 1st Edition, 1995.


	1.3 SYSTEM DESCRIPTION
	.1 Type: rigid frame.
	.2 Roof slope: 1:10.
	.3 Wall system: single skin panels.
	.4 Roof system: standing seam single skin panels.

	1.4 DESIGN REQUIREMENTS
	.1 Design steel building system to withstand dead loads, wind loads, snow loads and live loads including, mechanical and electrical systems, 5 ton overhead crane, material handling systems, impact loads, as indicated.
	.2 Maximum deflection:
	.1 Roof cladding under full design load: 1/180 of clear span.
	.2 Wall cladding under specified wind effects: 1/90 of clear span.

	.3 Thermal resistance: minimum 3.5 RSI for walls and minimum 3.5 RSI for roof.
	.4 Design building walls and roof to allow for thermal movement of component materials caused by ambient temperature range of 50 degrees C without causing buckling, failure of joint seals, undue stress on fasteners or other detrimental effects.
	.5 Ensure total absence of condensation on interior surfaces under following minimum condition:
	.1 Interior: 22 degrees C, 30 % relative humidity (RH), still air.
	.2 Exterior: 20 degrees C, 25 km/h wind.

	.6 Ensure building is weathertight.
	.7 Provide for positive drainage to exterior of condensation occurring within wall construction and water entering at joints.
	.8 Design building enclosure elements to accommodate, by means of expansion joints, any movement in element itself and between element and building structure caused by structural movements without permanent distortion, damage to infills, racking of joints, breakage of seals, water penetration or glass breakage.

	1.5 SUBMITTALS
	.1 Submit design and shop drawings and product in accordance with Section 01 33 00  Submittal Procedures.
	.2 Product Data:
	.1 Submit WHMIS MSDS in accordance with Section 01 10 10 – General Instructions. 
	.2 Include application instructions for caulking sealant and primers.

	.3 Submit shop drawings bearing stamps and signature of qualified professional Structural Engineer and Architect registered or licensed in Province of Newfoundland and Labrador, Canada.
	.4 Submit following documents in accordance with CSSBI 30M:
	.1 Erection drawings showing foundation loads, anchor bolt setting details part numbers, connections and assembly details.

	.5 Indicate plans and grid lines, structural members and connection details, bearing and anchorage details, roof cladding wall cladding, framed openings, roof/wall, wall/slab, wall/cavity details, flashing and closure details, window and door openings details, full wall sections, accessories, schedule of materials and finishes, camber, loads and reaction forces, fasteners and welds, sealant locations and details.
	.6 Indicate shop and erection details including cuts, copes, connections, holes, threaded fasteners, rivets and welds. Indicate welds by CSA welding symbols.
	.7 Submit description of methods and sequence of erection and type of equipment proposed for use in erecting structural frame.
	.8 Indicate on shop drawings related provisions required for mechanical, electrical and other work.
	.9 Certificates.
	.1 Submit complete calculated thermal design analysis based on ASHRAE zone method or tests certified by independent analysis signed and sealed by qualified professional mechanical engineer registered or licensed in Province of Newfoundland, Canada.
	.2 Provide certification that building is in accordance with contract requirements.
	.3 Provide structural analysis certification of building system.
	.4 Provide certification stating design criteria used and loads assumed in design, which places sole responsibility for design of building components with steel building systems manufacturer.

	.10 Manufacturer's Field Reports: submit to Departmental Representative manufacturer's written report, within 3 days of review, verifying compliance of Work, as described in PART 3 - FIELD QUALITY CONTROL.
	.11 Colours of building shall match the existing sir terminal building.

	1.6 QUALITY ASSURANCE
	.1 Provide certification from steel building systems manufacturer that erector is qualified to erect system.
	.2 Site Meetings: as part of Manufacturer's Services described in PART 3 - FIELD QUALITY CONTROL, schedule site visits, to review Work, at stages listed.
	.1 After delivery and storage of products, and when preparatory work is complete but before installation begins.
	.2 Twice during progress of Work at 25% and 60% complete.
	.3 Upon completion of Work, after cleaning is carried out.

	.3 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 30 - Health and Safety Requirements.


	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Protect prefinished steel sheet during fabrication, transportation, site storage and installation in accordance with CSSBI Sheet Steel Facts #3.
	.2 Handle and protect galvanized materials from damage to zinc coating.
	.1 During storage space surfaces of galvanized materials to permit free circulation of air.

	.3 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Section01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities where available. 
	.3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Place materials defined as hazardous or toxic in designated containers.
	.5 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal, regulations.
	.6 Ensure emptied containers are sealed and stored safely.
	.7 Fold up metal and plastic banding, flatten and place in designated area for recycling.



	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Structural steel: to CSAG40.21, shop primed.
	.2 Bolts: to ASTM A307, ASTM A325M, or ASTM A490M as required, complete with nuts and washers.
	.3 Welding materials: to CSA W59.
	.4 Shop primer paint: to CAN/CGSB1.40 MPI #23.
	.5 Steel sheet, zinccoated: to ASTM A653/A653M, structural quality grade A with Z275 coating, regular spangle extra smooth surface, passivated for unpainted finish and unpassivated for paint finish.
	.6 Screws: corrosion resistant purpose made, head colour to match attached sheet.
	.7 Plastic sealants and adhesives as recommended by plastics manufacturer.
	.8 Insulation vinyl coated glass fibre rolls RSI 3.5.  Vinyl coated reinforced, vapour barrier type. 
	.9 Insulation adhesive: purposely made for insulation type and fiberglass liner sheet, incombustible after initial set.
	.10 Vapour barrier and sealing tape: as recommended by steel building systems manufacturer.
	.11 Sealants: in accordance with Section 07 92 00  Joint Sealing as recommended by sealant manufacturer.

	2.2 COMPONENTS
	.1 Wall System:
	.1 Exterior sheetwall: factory preformed steel sheet, zinc coated prefinished   from manufacturer's standard profiles. Include closures, gaskets, caulking, flashing and fasteners to effect weathertight installation. Cut ends of sheets square and clean.
	.2 Exterior cornerswall: preformed and prefinished painted galvanized steel minimum 1.0mm thickness steel angle style 300 x 300mm x 1500mm height screw fixed to cladding to match finish and profile of adjacent cladding material, shop cut and brake formed to correct angle.
	.3 Accessories to exterior wall cladding, brake or bend to shape, of material and finish to match wall cladding, comprising cap flashings drip flashings internal corner flashings copings and closures for head jamb sill corners.
	.4 Interior liner sheetwall: factory preformed fiberglass reinforced plastic sheet, 19 mm thickness of manufacturer's standard profile. Install sealant material in interlocking lap. Cut ends of sheets square and clean.  Provide support framing at 400 mm O.C. and around all sheet edges and all around building. 
	.5 Subgirts and clips: factory preformed steel sheet minimum 0.91 mm base metal thickness, zinc coated aluminumzinc alloy coated.

	.2 Roof System:
	.1 Exterior sheetroof: factory preformed steel sheet zinc coated, unpainted from manufacturer's standard profiles. Include closures, gaskets, caulking, flashing and fasteners to effect weathertight installation. Cut ends of sheets square and clean.
	.2 Accessories to roof cladding: brake or bend to shape, of material and finish to match roof cladding or wall cladding where applicable, comprising cap flashings drip flashings coping and closures for corners fascia.
	.3 Subpurlins and clips: factory preformed steel sheet minimum 1.2 mm base metal thickness, zinc coated.
	.4 Interior sheetceiling: factory preformed steel sheet minimum 0.91 mm base metal thickness, zinc coated or prefinished of manufacturer's standard profile indicated, with interlocking side lap. Install sealant material in interlocking lap. Cut ends of sheets square and clean.
	.5 Gussets, lateral spacers: factory preformed steel sheet, minimum 1.2 mm base metal thickness, zinc coated or shop cut and formed to profile from manufacturer's standard.
	.6 Gutter and downspout system:  manufacturers standard factory preformed of factory painted galvanized steel minimum 0.80mm base metal thickness, minimum 125 x 125mm ogee shape with matching downspouts, fittings, fasteners and clips and 600 x 600 x 50mm factory precast patio slab splashpads. 


	2.3 FABRICATION
	.1 Fabricate structural members in accordance with shop drawings and to CAN/CSAS16.
	.1 Tolerance not to exceed those specified in CSSBI 30M.

	.2 Provide holes for attachment of other work, as indicated.
	.3 Reinforce openings to maintain design strength.

	2.4 FINISHES
	.1 Clean, prepare surfaces and shop prime structural steel to CAN/CSAS16 except where members are zinc coated, alloy coated or are to be encased in concrete .


	Part 3 EXECUTION
	3.1 ERECTION
	.1 Do work in accordance with CSSBI 30M except where specified otherwise.
	.2 Erect structural frame in accordance with shop drawings and to CAN/CSAS16.
	.1 Erection tolerances not to exceed those specified in CSSBI 30M.

	.3 Prepare galvanized structural steel surfaces for field welding by removing zinc before welding.
	.1 After welding, chip away flux and prime with CAN/CGSB 1.40 MPI #23.

	.4 Obtain written permission from Departmental Representative prior to field cutting or altering of structural members.
	.5 Touch up with shop primer bolts, rivets, welds and burned or scratched surfaces where exposed at completion of erection.
	.6 Install structure.
	.7 Install crane rail and stops.
	.8 Install overhead crane.
	.9 Install wall cladding assemblies ensuring completed installation.
	.10 Secure subgirts to structural wall supports.
	.11 Secure roof cladding sheets to structural purlins.
	.1 Terminate sheet ends over structural supports.

	.12 Secure side laps.
	.13 Continuously seal end and side laps.
	.14 Install roof assemblies ensuring completed installation.
	.15 Install interior wall liner panels.
	.16 Install necessary closures, gaskets, caulking sealants and flashings.
	.17 Install insulation and vapour retarder to maintain continuity of thermal and moisture protection to building elements and spaces.
	.18 Fit insulation closely around and behind electrical boxes, pipes, ducts, frames and other objects in or passing through insulation.
	.19 Keep insulation away from hot surfaces chimneys and gas vents.
	.20 Do not compress insulation to fit into spaces.
	.21 For roof system, apply insulation to form continuous thermal barrier.
	.22 For roof system, ensure continuous vapour air dustproof barrier seal by precaulking joints.

	3.2 FIELD QUALITY CONTROL
	.1 Manufacturer's Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.
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	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section includes:
	.1 Design, manufacture, supply, installation, testing of one 2 tonne capacity operable overhead crane.


	1.2 CERTIFICATIONS
	.1 Crane and its installation shall be load tested and witnessed by Department Representative.
	.2 Crane shall be inspected and certified by Labour Canada and all other applicable authorities having jurisdiction.

	1.3 COMMISSIONING AND TRAINING
	.1 Commission equipment and train operators in accordance with Section 01 79 00 Demonstration and Training and 01 91 13 – General Commissioning Requirements.


	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Top running single girder overhead crane.
	.2 Span: approximately 12 metres.
	.3 Depth: approximately 483mm.
	.4 Bottom of hook to floor: approximately 6.2 meters.
	.5 Hook:  737 mm.
	.6 Available lift height: 14 metres.
	.7 The bridge girder designed to the current CMAA specifications engineered to meet other local codes and regulations.
	.8 Both rolled structural shapes and welded plate box girder designs are used depending on design requirements.
	.9 Box girders fabricated 44W steel.
	.10 Crane end trucks manufactured from structural sections, jig assembled to ensure alignment of bearings and axles.
	.11 Dual motor bridge drives.
	.12 Bridge to End Truck connections bolted.
	.13 Bridge wheels are flanged with anti-friction bearings.
	.14 Rail sweeps and rubber bumpers.
	.15 Hoisting machinery consists of heavy duty industrial type standard wire rope hoist unit mounted on a low headroom type trolley.
	.16 Motors totally enclosed fan cooled, hoist duty with Class “F” insulation.
	.17 Gears precision machined from alloy steel and induction hardened.  All gearing is enclosed in a rugged steel housing and is oil splash lubricated.
	.18 Steel wire rope drums precision machined.
	.19 Rope drums are available double grooved configurations.
	.20 Equipped with rope guides to prevent over lapping of the rope on the drum and to extend rope life.
	.21 Upper and lower hoisting limit switches are standard equipment.
	.22 Trolley fabricated from structural shapes and plates to suit the application.
	.23 All motors are specifically designed for crane duty.
	.24 Motors are totally enclosed fan cooled with Class “F” insulation.
	.25 All trolley and bridge drive motors have disc brakes as standard equipment.
	.26 All hoists have two braking systems, one control brake and one holding brake.
	.27 Crane supplied with variable speed controls for the trolley and bridge motions.  Hoist supplied with a 2-speed configuration.
	.28 The electrical components are housed in electrical cabinets to suit the applicable environment.
	.29 Bridge electrification is provided via a flat cable festoon system suspended from a track as standard equipment.
	.30 Hoist is finished in enamel paint.
	.31 Crane steel structure is thoroughly wire brushed and finished with anti-corrosion paint.
	.32 Provide the following:
	.1 Overhead Switch
	.2 Power Circuit Limit Switch
	.3 Rotation Warning Beacon
	.4 Anti-Collision Equipment
	.5 Runway Electrification
	.6 Travel Limits for Bridge and Trolley
	.7 Variable Speed Hoist Control
	.8 2 Speed Bridge Trolley and Motions
	.9 Warning Horn



	Part 3 EXECUTION
	3.1 INSTALLATION
	.1 Install crane system to manufacturer’s printed instructions.
	.2 Install power and controls.
	.3 Test system including load test.
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	Part 1 GENERAL
	1.1 REFERENCES
	.1 ASTM International
	.1 ASTM D698[07e1], Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ftlbf/ft() (600kNm/m().

	.2 CSA International
	.1 CSA A23.1/A23.2[09], Concrete Materials and Methods of Concrete Construction/Test Methods and Standard Practices for Concrete.

	.3 U.S. Environmental Protection Agency (EPA)/Office of Water
	.1 EPA 832/R-92-005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.


	1.2 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section [01 33 00  Submittal Procedures].


	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 As per specification section 31 23 33.01 – Excavating, Trenching and Backfilling. 


	Part 3 EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions:
	.1 Examine soil report in this specification.
	.2 Before commencing work verify locations of  buried services on and adjacent to site.

	.2 Evaluation and Assessment:
	.1 Arrange with appropriate authority for relocation of buried services that interfere with execution of work. Pay costs of relocating services.
	.2 Testing of materials and compaction of backfill will be carried out by testing laboratory designated by Departmental Representative.
	.3 Not later than 1 week before backfilling or filling, provide to designated testing agency, 23 kg sample of backfill materials proposed for use.
	.4 Not later than 48 hours before backfilling or filling with approved material, notify typical so that compaction tests can be carried out by designated testing agency.
	.5 Before commencing work, conduct, with Departmental Representative, condition survey of existing structures, trees and plants, lawns, fencing, service poles, wires, rail tracks and paving, survey bench marks and monuments which may be affected by work.


	3.2 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Use temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, in accordance with requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	.2 Protection of in-place conditions:
	.1 Protect excavations from freezing.
	.2 Keep excavations clean, free of standing water, and loose soil.
	.3 Where soil is subject to significant volume change due to change in moisture content, cover and protect to Departmental Representative's approval.
	.4 Protect natural and manmade features required to remain undisturbed. Unless otherwise indicated or located in an area to be occupied by new construction, protect existing trees from damage.
	.5 Protect buried services that are to remain undisturbed.

	.3 Removal:
	.1 Remove obsolete buried services within 2 m of foundations. Cap cutoffs.
	.2 Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.
	.3 Cut pavement or sidewalk neatly along limits of proposed excavation in order that surface may break evenly and cleanly.
	.4 Remove trees, stumps, logs, brush, shrubs, bushes, vines, undergrowth, rotten wood, dead plant material, exposed boulders and debris within areas designated on drawings.
	.5 Remove stumps and tree roots below footings, slabs, and paving, and to [600] mm below finished grade elsewhere.


	3.3 EXCAVATION
	.1 Shore and brace excavations, protect slopes and banks and perform work in accordance with Provincial and Municipal regulations.
	.2 Topsoil stripping:
	.1 Do not handle topsoil while in wet or frozen condition or in any manner in which soil structure is adversely affected.
	.2 Strip topsoil to tall depths as required. Avoid mixing topsoil with subsoil.
	.3 Strip topsoil over areas to be covered by new construction, over areas where grade changes are required, and so that excavated material may be stockpiled without covering topsoil.
	.4 Stockpile in locations as directed by Departmental Representative.
	.5 Dispose of topsoil as directed by Departmental Representative off site.

	.3 Excavate as required to carry out work, in all materials met.
	.1 Do not disturb soil or rock below bearing surfaces. Notify Departmental Representative when excavations are complete.
	.2 If bearing surfaces are unsatisfactory to the Geotechnical testing firm, additional excavation will be authorized in writing and paid for as additional work.
	.3 Fill excavation taken below depths shown without Departmental Representative's written authorization with concrete of same strength as for footings.

	.4 Excavate for slabs and paving to subgrade levels.
	.1 Remove topsoil, organic matter, debris and other loose and harmful matter encountered at subgrade level.


	3.4 SITE QUALITY CONTROL
	.1 Fill material and spaces to be filled to be inspected and approved by Departmental Representative.

	3.5 BACKFILLING
	.1 Start backfilling only after inspection and receipt of written approval of fill material and spaces to be filled from Departmental Representative.
	.2 Remove snow, ice, construction debris, organic soil and standing water from spaces to be filled.
	.3 Lateral support: maintain even levels of backfill around structures as work progresses, to equalize earth pressures.
	.4 Compaction of subgrade: compact existing subgrade under walks, paving, and slabs on grade, to same compaction as specified for fill. Fill excavated areas with selected subgrade material compacted as specified for fill.
	.5 Placing:
	.1 Place backfill, fill and basecourse material in 150 mm lifts. Add water as required to achieve specified density.

	.6 Compaction: compact each layer of material to following densities for material to [ASTM D698]:
	.1 To underside of basecourses: 95%.
	.2 Basecourses: 100%.
	.3 Elsewhere: 90%.

	.7 Under slabs and paving:
	.1 Use type 3 fill up to bottom of granular base courses.
	.2 Use type 1 fill for base courses.

	.8 Under seeded and sodded areas: use site excavated material to bottom of topsoil except in trenches and within 600 mm of foundations.
	.9 Blown rock material, not capable of fine grading, is not acceptable, imported material must be placed on this type of material.
	.10 Against foundations (except as applicable to trenches and under slabs and paving): excavated material or imported material with no stones larger than 200 mm diameter within 600 mm of structures.

	3.6 GRADING
	.1 Grade to ensure that water will drain away from buildings, walls and paved areas, to catch basins and other disposal areas approved by Departmental Representative. Grade to be gradual between finished spot elevations as indicated.

	3.7 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Dispose of cleared and grubbed material off site daily.

	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.



	312333.01
	Part 1 GENERAL
	1.1 MEASUREMENT PROCEDURES
	.1 Excavated materials will not be measured separately.
	.1 Common Unclassified excavation quantities measured will be actual volume removed within following limits:
	.1 Width for trench excavation as indicated.
	.2 Width for excavation for structures as indicated.
	.3 Depth from ground elevation and surface of pavement surface of sidewalk immediately prior to excavation, to elevation as indicated as directed by Departmental Representative.

	.2 Rock quantities measured will be actual volume removed within following limits:
	.1 Width for trench excavation as required.
	.2 Depth from rock surface elevations immediately prior to excavation, to elevation as indicated.
	.3 Volume of individual boulders and rock fragments will be determined by measuring three maximum mutually perpendicular dimensions.


	.2 Placing and spreading of topsoil will not be measured separately.

	1.2 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM C11704, Standard Test Method for Material Finer than 0.075 mm (No.200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C13605, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.3 ASTM D422632002, Standard Test Method for ParticleSize Analysis of Soils.
	.4 ASTM D69800ae1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ftlbf/ft () (600 kNm/m ().
	.5 ASTM D155702e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ftlbf/ft () (2,700 kNm/m ().
	.6 ASTM D431805, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB8.2M88, Sieves, Testing, Woven Wire, Metric.

	.3 Canadian Standards Association (CSA International)
	.1 CAN/CSA-A3000-03, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.1 CSA-A3001-03, Cementitious Materials for Use in Concrete.

	.2 CSA-A23.1/A23.2-04, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.

	.4 U.S. Environmental Protection Agency (EPA)/Office of Water
	.1 EPA 832R92005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.


	1.3 DEFINITIONS
	.1 Excavation classes: two  classes of excavation will be recognized; common excavation and rock excavation.
	.1 Rock : solid material in excess of 1.00  m ( and which cannot be removed by means of heavy duty mechanical excavating equipment with 0.95 to 1.15  m3 bucket . Frozen material not classified as rock. .
	.2 Common excavation: excavation of materials of whatever nature, which are not included under definitions of rock excavation.

	.2 Unclassified excavation: excavation of deposits of whatever character encountered in Work.
	.3 Topsoil:
	.1 Material capable of supporting good vegetative growth and suitable for use in top dressing, landscaping and seeding.
	.2 Material reasonably free from subsoil, clay lumps, brush, objectionable weeds, and other litter, and free from cobbles, stumps, roots, and other objectionable material larger than 25 millimeters 1 inch  in any dimension.

	.4 Waste material: excavated material unsuitable for use in Work or surplus to requirements.
	.5 Borrow material: material obtained from locations outside area to be graded, and required for construction of fill areas or for other portions of Work.
	.6 Recycled fill material: material, considered inert, obtained from alternate sources and engineered to meet requirements of fill areas.
	.7 Unsuitable materials:
	.1 Weak, chemically unstable, and compressible materials.
	.2 Frost susceptible materials:
	.1 Fine grained soils with plasticity index less than 10 when tested to ASTM D4318, and gradation within limits specified when tested to ASTM D422 and ASTM C136 : Sieve sizes to CAN/CGSB8.1 CAN/CGSB8.2.
	.2 Table:
	.3 Coarse grained soils containing more than 20  % by mass passing 0.075 mm sieve.


	.8 Unshrinkable fill: very weak mixture of cement, concrete aggregates and water that resists settlement when placed in utility trenches, and capable of being readily excavated.

	1.4 SUBMITTALS
	.1 Make submittals in accordance with Section 01 33 00  Submittal Procedures.
	.2 Quality Control: in accordance with Section 01 45 00 – Testing and Quality Control:
	.1 Submit condition survey of existing conditions as described in EXISTING CONDITIONS article of this Section.
	.2 Submit for review by Departmental Representative proposed dewatering and heave prevention methods as described in PART 3 of this Section.
	.3 Submit to Departmental Representative written notice at least 7 days prior to excavation work, to ensure cross sections are taken.
	.4 Submit to Departmental Representative written notice when bottom of excavation is reached.
	.5 Submit to Departmental Representative testing inspection results and report as described in PART 3 of this Section.

	.3 Preconstruction Submittals:
	.1 Submit construction equipment list for major equipment to be used in this section prior to start of Work.
	.2 Submit records of underground utility locates, indicating: location plan of existing utilities as found in field clearance record from utility authority location plan of relocated and abandoned services, as required.

	.4 Samples:
	.1 Submit samples in accordance with Section 01 33 00  Submittal Procedures.
	.2 Inform Departmental Representative at least 4 weeks prior to beginning Work, of proposed source of fill unshrinkable fill materials and provide access for sampling.
	.3 Submit 70 kg samples of type of fill specified including representative samples of excavated material.
	.4 Ship samples prepaid to Departmental Representative, in tightly closed containers to prevent contamination and exposure to elements.
	.5 At least 4 weeks prior to beginning Work, inform Departmental Representative source of materials and submit samples to Departmental if used.


	1.5 QUALITY ASSURANCE
	.1 Qualification Statement:  submit proof of insurance coverage for professional liability.
	.2 Where Departmental Representative is employee of Contractor, submit proof that Work by Departmental Representative is included in Contractor's insurance coverage.
	.3 Submit design and supporting data at least 2 weeks prior to beginning Work.
	.4 Design and supporting data submitted to bear stamp and signature of qualified professional engineer registered or licensed in Province of Newfoundland and Labrador, Canada.
	.5 Keep design and supporting data on site.
	.6 Engage services of qualified professional Engineer who is registered or licensed in Province of Newfoundland and Labrador, Canada in which Work is to be carried out to design and inspect shoring, bracing and underpinning required for Work.
	.7 Do not use soil material until written report of soil test results are reviewed and approved by Departmental Representative.
	.8 Health and Safety Requirements:
	.1 Do construction occupational health and safety in accordance with Section 01 35 30 - Health and Safety Requirements.


	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Divert excess aggregate materials from landfill to local quarry for reuse as directed by Departmental Representative.

	1.7 EXISTING CONDITIONS
	.1 Examine soil report attached to this specification.
	.2 Buried services:
	.1 Before commencing work verify location of buried services on and adjacent to site.
	.2 Arrange with appropriate authority for relocation of buried services that interfere with execution of work: pay costs of relocating services.
	.3 Remove obsolete buried services within 2 m of foundations: cap cutoffs.
	.4 Size, depth and location of existing utilities and structures as indicated are for guidance only. Completeness and accuracy are not guaranteed.
	.5 Prior to beginning excavation Work, notify applicable Departmental Representative and establish location and state of use of buried utilities and structures. Departmental Representative Engineer Consultant authorities having jurisdiction to clearly mark such locations to prevent disturbance during Work.
	.6 Confirm locations of buried utilities by careful test excavations.
	.7 Maintain and protect from damage, water, sewer, gas, electric, telephone and other utilities and structures encountered.
	.8 Where utility lines or structures exist in area of excavation, obtain direction of Departmental Representative Engineer Consultant before removing or rerouting. Costs for such Work to be paid by Departmental Representative.
	.9 Record location of maintained, rerouted and abandoned underground lines.
	.10 Confirm locations of recent excavations adjacent to area of excavation.

	.3 Existing buildings and surface features:
	.1 Conduct, with Departmental Representative a, condition survey of existing buildings, trees and other plants, lawns, fencing, service poles, wires, rail tracks, pavement, survey bench marks and monuments which may be affected by Work.
	.2 Protect existing buildings and surface features from damage while Work is in progress. In event of damage, immediately make repair as directed by Departmental Representative.
	.3 Where required for excavation, cut roots or branches as directed by Departmental Representative.



	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Type 1 and Type 2 fill: properties to Section 31 05 16  Aggregate Materials and the following requirements:
	.1 Crushed, pit run or screened stone, gravel or sand.
	.2 Gradations to be within limits specified when tested to ASTM C136 and ASTM C117. Sieve sizes to CAN/CGSB8.1 CAN/CGSB8.2.
	.3 Table:

	.2 Type 3 fill: selected material from excavation or other sources, approved by Departmental Representative Engineer Consultant  for use intended, unfrozen and free from rocks larger than 75  mm, cinders, ashes, sods, refuse or other deleterious materials.
	.3 Unshrinkable fill: proportioned and mixed to provide:
	.1 Maximum compressive strength of 0.4 MPa at 28 days.
	.2 Maximum cement content of 25 kg/m ( with 40 % by volume fly ash replacement: to CSAA3001, Type GU.
	.3 Minimum strength of 0.07 MPa at 24 h.
	.4 Concrete aggregates: to CSAA23.1/A23.2.
	.5 Cement: Type GU.
	.6 Slump: 160 to 200 mm.



	Part 3 EXECUTION
	3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.2 SITE PREPARATION
	.1 Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.

	3.3 PREPARATION/PROTECTION
	.1 Protect existing features in accordance with Section 01 10 10 – General Instructions and Enclosures and applicable local regulations.
	.2 Keep excavations clean, free of standing water, and loose soil.
	.3 Where soil is subject to significant volume change due to change in moisture content, cover and protect to Departmental Representative approval.
	.4 Protect natural and manmade features required to remain undisturbed. Unless otherwise indicated or located in an area to be occupied by new construction, protect existing trees from damage.
	.5 Protect buried services that are required to remain undisturbed.

	3.4 STRIPPING OF TOPSOIL
	.1 Begin topsoil stripping of areas as required after area has been cleared of brush weeds and grasses and removed from site.
	.2 Strip topsoil to depths as required.
	.1 Do not mix topsoil with subsoil.

	.3 Stockpile in locations as directed by Departmental Representative.
	.1 Stockpile height not to exceed 2 m and should be protected from erosion.

	.4 Dispose of unused topsoil to location as directed by Departmental Representative off site.

	3.5 STOCKPILING
	.1 Stockpile fill materials in areas designated by Departmental Representative.
	.1 Stockpile granular materials in manner to prevent segregation.

	.2 Protect fill materials from contamination.
	.3 Implement sufficient erosion and sediment control measures to prevent sediment release off construction boundaries and into water bodies.

	3.6 COFFERDAMS, SHORING, BRACING AND UNDERPINNING
	.1 Maintain sides and slopes of excavations in safe condition by appropriate methods and in accordance with Section 01 35 29.06 - Health and Safety Requirements Health and Safety Act for the Province of Newfoundland and Labrador.
	.1 Where conditions are unstable, Departmental Representative to verify and advise methods.

	.2 Construct temporary Works to depths, heights and locations as indicated or directed by Departmental Representative approved by Departmental Representative.
	.3 During backfill operation:
	.1 Unless otherwise indicated or directed by Departmental Representative, remove sheeting and shoring from excavations.
	.2 Do not remove bracing until backfilling has reached respective levels of such bracing.
	.3 Pull sheeting in increments that will ensure compacted backfill is maintained at elevation at least 500 mm above toe of sheeting.

	.4 When sheeting is required to remain in place, cut off tops at elevations as indicated.
	.5 Upon completion of substructure construction:
	.1 Remove cofferdams, shoring and bracing if installed.
	.2 Remove excess materials from site and restore as directed by Departmental Representative.


	3.7 DEWATERING AND HEAVE PREVENTION
	.1 Keep excavations free of water while Work is in progress.
	.2 Provide for Departmental Representative review approval details of proposed dewatering or heave prevention methods, including dikes, well points, and sheet pile cutoffs if required.
	.3 Avoid excavation below groundwater table if quick condition or heave is likely to occur.
	.1 Prevent piping or bottom heave of excavations by groundwater lowering, sheet pile cutoffs, or other means.

	.4 Protect open excavations against flooding and damage due to surface runoff.
	.5 Dispose of water in accordance with Section 01 35 43  Environmental Procedures to approved runoff areas and in manner not detrimental to public and private property, or portion of Work completed or under construction.
	.1 Provide and maintain temporary drainage ditches and other diversions outside of excavation limits.

	.6 Provide flocculation tanks, settling basins, or other treatment facilities to remove suspended solids or other materials before discharging to storm sewers, watercourses or drainage areas.

	3.8 EXCAVATION
	.1 Advise Departmental Representative at least 7 days in advance of excavation operations.
	.2 Excavate to lines, grades, elevations and dimensions as indicated.
	.3 Remove concrete masonry paving walks demolished foundations and rubble and other obstructions encountered during excavation.
	.4 Excavation must not interfere with bearing capacity of adjacent foundations.
	.5 Do not disturb soil within branch spread of trees or shrubs that are to remain.
	.1 If excavating through roots, excavate by hand and cut roots with sharp axe or saw.

	.6 For trench excavation, unless otherwise authorized by Departmental Representative in writing, do not excavate more than 30 m of trench in advance of installation operations and do not leave open more than 15 m at end of day's operation.
	.7 Keep excavated and stockpiled materials safe distance away from edge of trench as directed by Departmental Representative.
	.8 Restrict vehicle operations directly adjacent to open trenches.
	.9 Dispose of surplus and unsuitable excavated material in approved location off site.
	.10 Do not obstruct flow of surface drainage or natural watercourses.
	.11 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.
	.12 Notify Departmental Representative when bottom of excavation is reached.
	.13 Obtain Departmental Representative approval of completed excavation.
	.14 Remove unsuitable material from trench bottom including those that extend below required elevations to extent and depth as directed by Departmental Representative.
	.15 Correct unauthorized overexcavation as follows:
	.1 Fill under bearing surfaces and footings with concrete specified for footings.
	.2 Fill under other areas with Type 2  fill compacted to not less than 95  % of corrected Standard Proctor maximum dry density.

	.16 Hand trim, make firm and remove loose material and debris from excavations.
	.1 Where material at bottom of excavation is disturbed, compact foundation soil to density at least equal to undisturbed soil.
	.2 Clean out rock seams and fill with concrete mortar or grout to approval of Departmental Representative.


	3.9 FILL TYPES AND COMPACTION
	.1 Use types of fill as indicated or specified below. Compaction densities are percentages of maximum densities obtained from ASTM D698.
	.1 Exterior side of perimeter walls: use Type 3 fill to subgrade level. Compact to 95 % of corrected maximum dry density.
	.2 Within building area: use Type 2 to underside of base course for floor slabs. Compact to 100% of corrected maximum dry density.
	.3 Under concrete slabs: provide 150 mm compacted thickness base course of Type 1 fill to underside of slab. Compact base course to 100%.
	.4 Place unshrinkable fill in areas as required.


	3.10 BACKFILLING
	.1 Vibratory compaction equipment: Bomag plate tamper or better.
	.2 Do not proceed with backfilling operations until completion of following:
	.1 Departmental Representative has inspected and approved installations.
	.2 Departmental Representative has inspected and approved of construction below finish grade.
	.3 Inspection, testing, approval, and recording location of underground utilities.
	.4 Removal of concrete formwork.
	.5 Removal of shoring and bracing; backfilling of voids with satisfactory soil material.

	.3 Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.
	.4 Do not use backfill material which is frozen or contains ice, snow or debris.
	.5 Place backfill material in uniform layers not exceeding 150 mm compacted thickness up to grades indicated. Compact each layer before placing succeeding layer.
	.6 Backfilling around installations:
	.1 Place bedding and surround material as specified elsewhere.
	.2 Do not backfill around or over castinplace concrete within 24 hours after placing of concrete.
	.3 Place layers simultaneously on both sides of installed Work to equalize loading. Difference not to exceed 0.5 m.
	.4 Where temporary unbalanced earth pressures are liable to develop on walls or other structures:
	.1 Permit concrete to cure for minimum 14 days or until it has sufficient strength to withstand earth and compaction pressure and approval obtained from Departmental Representative or:
	.2 If approved by Departmental Representative, erect bracing or shoring to counteract unbalance, and leave in place until removal is approved by Departmental Representative.


	.7 Place unshrinkable fill in areas as required.
	.8 Consolidate and level unshrinkable fill with internal vibrators.

	3.11 RESTORATION
	.1 Upon completion of Work, remove waste materials and debris in accordance to Section 01 74 21  Construction/Demolition Waste Management and Disposal , trim slopes, and correct defects as directed  by Departmental Representative.
	.2 Replace topsoil as directed by Departmental Representative.
	.3 Reinstate lawns to elevation which existed before excavation or to new grades indicated.
	.4 Clean and reinstate areas affected by Work as directed by Departmental Representative.
	.5 Protect newly graded areas from traffic and erosion and maintain free of trash or debris.



	321216.02
	Part 1 GENERAL
	1.1 SECTION INCLUDES
	.1 Materials and installation for asphalt concrete pavement for car park areas, driveways to buildings, bikeways and walks or play areas.

	1.2 MEASUREMENT PROCEDURES
	.1 Asphalt concrete pavement including granular base and subbase will not be measured separately.

	1.3 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM)
	.1 ASTM C8899a, Standard Test Method for Soundness of Aggregates by Use of Sodium Sulphate or Magnesium Sulphate.
	.2 ASTM C11795, Standard Test Method for Material Finer Than 0.075 (No. 200) mm Sieve in Mineral Aggregates by Washing.
	.3 ASTM C12398, Standard Test Method for Lightweight Particles in Aggregate.
	.4 ASTM C12701, Standard Test Method for Density, Relative Density (Specific Gravity), and Absorption of Coarse Aggregate.
	.5 ASTM C12801, Standard Test Method for Density, Relative Density (Specific Gravity), and Absorption of Fine Aggregate.
	.6 ASTM C13101, Standard Test Method for Resistance to Degradation of SmallSize Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.7 ASTM C13601, Standard Method for Sieve Analysis of Fine and Coarse Aggregates.
	.8 ASTM D69800a, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ftlbf/ft3) (600 kNm/m3).
	.9 ASTM D99595b(2002), Standard Specification for Mixing Plants for HotMixed, HotLaid Bituminous Paving Mixtures.
	.10 ASTM D155700, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ftlbf/ft3) (2,700 kNm/m3).
	.11 ASTM D155989, Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus, was withdrawn in 1998 with no replacement.
	.12 ASTM D241902, Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	.13 ASTM D320394(2000), Standard Test Method for Percent Air Voids in Compacted Dense and Open Bituminous Paving Mixtures.
	.14 ASTM D431800, Standard Test Method for Liquid Limit, Plastic Limit and Plasticity Index of Soils.
	.15 ASTM D479199, Standard Test Method for Flat Particles, Elongated Particles, or Flat and Elongated Particles in Coarse Aggregate.

	.2 Asphalt Institute (AI)
	.1 AI MS21993 Sixth Edition, Mix Design Methods for Asphalt Concrete and Other HotMix Types.

	.3 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB8.2M88, Sieves Testing, Woven Wire, Metric.
	.2 CAN/CGSB16.1M89, Cutback Asphalts for Road Purposes.
	.3 CAN/CGSB16.2M89, Emulsified Asphalts, Anionic Type, for Road Purposes.
	.4 CAN/CGSB16.3M90, Asphalt Cements for Road Purposes.


	1.4 SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00  Submittal Procedures.
	.2 Submit asphalt concrete mix design to Departmental Representative for review.
	.3 Materials to be tested by testing laboratory approved by Departmental Representative. 
	.4 Submit test certificates showing suitability of materials at least 4 weeks prior to commencing work.
	.5 Submit samples in accordance with Section 01 33 00  Submittal Procedures.
	.6 Inform Departmental Representative of proposed source of aggregates and provide access for sampling at least 4 weeks prior to commencing work.
	.7 Submit samples of following materials proposed for use at least 4 weeks prior to commencing work:
	.1 One 5 L container of asphalt cement.


	1.5 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management And Disposal .
	.2 Remove from site and dispose of all packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard packaging material in appropriate onsite bins for recycling in accordance with Waste Management Plan.
	.4 Divert unused asphalt materials from landfill to local facility as approved by Departmental Representative.
	.5 Divert unused aggregate materials from landfill to facility for reuse as approved by Departmental Representative.
	.6 Unused protective coating material must be disposed of at an official hazardous material collections site as approved by Departmental Representative.
	.7 Unused protective coating material must not be disposed of into sewer system, into streams, lakes, onto ground or in other location where it will pose health or environmental hazard.
	.8 Fold up metal banding, flatten and place in designated area for recycling.


	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Granular base and subbase material following requirements:
	.1 Crushed or screened stone, gravel or sand.
	.2 Gradations: within limits specified when tested to ASTM C136 and ASTM C117. Sieve sizes to CAN/CGSB8.1 CAN/CGSB8.2.
	.3 Table
	.4 Granular base aggregates:
	.1 Crushed particles: at least 60 % of particles by mass retained on 4.75 mm sieve to have at least 1 freshly fractured face.
	.2 Liquid limit: to ASTM D4318 , maximum 25.
	.3 Plasticity index: to ASTM D4318 , maximum 6.


	.2 Asphalt concrete aggregates:
	.1 Coarse aggregate is aggregate retained on 4.75 mm sieve and fine aggregate is aggregate passing 4.75  mm sieve when tested to ASTM C117 .
	.2 When dryer drum plant or plant without hot screening is used, process fine aggregate through 4.75 mm sieve and stockpile separately from coarse aggregate.
	.3 Separate stock piles for coarse and fine aggregate are not required for sheet asphalt.
	.4 Do not use aggregates having known polishing characteristics in mixes for surface courses.
	.5 Aggregate: material following requirements:
	.1 Crushed stone or gravel.
	.2 Gradations to be within limits specified when tested to ASTM C136 and ASTM C117. Sieve sizes to CAN/CGSB8.2.
	.3 Table
	.4 Sand equivalent: to ASTM D2419, Minimum 50.
	.5 Magnesium Sulphate soundness: to ASTM C88. Max % loss by weight: coarse aggregate 12, fine aggregate 16.
	.6 Los Angeles Degradation: to ASTM C131. Max % loss by weight: coarse aggregate, 35.
	.7 Absorption: to ASTM C127. Max % by weight: coarse aggregate, 1.75.
	.8 Lightweight particles: to ASTM C123. Max % by mass, with less than 1.95. Relative density (formally Specific Gravity): 1.5.
	.9 Flat and elongated particles: to ASTM D4791, (with length to thickness ratio greater than 5): Max % by weight: coarse aggregate, 15.
	.10 Crushed particles: at least 60 % of particles by mass within each of following sieve designation ranges to have at least 1 freshly fractured face. Material to be divided into ranges using methods of ASTM C136.
	.11 Table
	.12 Regardless of compliance with specified physical requirements, fine aggregates may be accepted or rejected on basis of past field performance.


	.3 Mineral filler for asphalt concrete:
	.1 Finely ground particles of limestone, hydrated lime, Portland cement or other approved nonplastic mineral matter, thoroughly dry and free from lumps.
	.2 Add mineral filler when necessary to meet job mix aggregate gradation or as directed by Departmental Representative to improve mix properties.

	.4 Asphalt cement: to CAN/CGSB16.3.
	.5 Asphalt prime: to CAN/CGSB16.1, grade RM20 MC70 CAN/CGSB16.2, grade SS1.
	.6 Sand blotter: clean granular material passing 4.75 mm sieve and free from organic matter or other deleterious materials.
	.7 Protective coating: colour as selected from manufacturer's standard.
	.8 Asphalt tack coat: to CAN/CGSB16.2, grade SS1.

	2.2 EQUIPMENT
	.1 Pavers: mechanical grade controlled selfpowered pavers capable of spreading mix within specified tolerances, true to line, grade and crown indicated.
	.2 Rollers: sufficient number of rollers of type and weight to obtain specified density of compacted mix.
	.3 Vibratory rollers for parking lots and driveways:
	.1 Minimum drum diameter: 750 mm.
	.2 Maximum amplitude of vibration (machine setting): 0.5 mm for lifts less than 40 mm thick.

	.4 Haul trucks: of sufficient number and of adequate size, speed and condition to ensure orderly and continuous operation and as follows:
	.1 Boxes with tight metal bottoms.
	.2 Covers of sufficient size and weight to completely cover and protect asphalt mix when truck fully loaded.
	.3 In cool weather or for long hauls, insulate entire contact area of each truck box.

	.5 Suitable hand tools.

	2.3 MIX DESIGN
	.1 Mix design to AI MS2.
	.2 Job mix formula to be approved by Departmental Representative.
	.3 Design of mix: by Marshall method to requirements below:
	.1 Compaction blows on each face of test specimens: 50.
	.2 Mix physical requirements:
	.3 Measure physical requirements as follows:
	.1 Marshall load and flow value: to ASTM D1559.
	.2 Compute void properties on basis of bulk specific gravity of aggregate to ASTM C127 and ASTM C128. Make allowance for volume of asphalt absorbed into pores of aggregate.
	.3 Air voids: to ASTM D3203.
	.4 Voids in mineral aggregate: to AI MS2, chapter 4.
	.5 Index of Retained Stability: measure in accordance with Section 32 12 10 - Marshall Immersion Test for Bitumen.

	.4 Do not change jobmix without prior approval of Engineer Consultant. When change in material source proposed, new jobmix formula will be provided to be approved to be reviewed by Departmental Representative.
	.5 Return plant dust collected during processing to mix in quantities acceptable to Departmental Representative.



	Part 3 EXECUTION
	3.1  SUBGRADE SURFACE PREPARATION AND INSPECTION
	.1 Verify grades of items set in paving area for conformity with elevations and sections before placing granular base and subbase material.
	.2 Obtain approval of subgrade by Departmental Representative before placing granular subbase and base.

	3.2 GRANULAR SUBBASE AND GRANULAR BASE
	.1 Place granular base and subbase material on clean unfrozen surface, free from snow and ice.
	.2 Place granular base and subbase to compacted thicknesses of 100 and 150 mm respectively. Do not place frozen material.
	.3 Place in layers not exceeding 150 mm compacted thickness. Compact to density not less than 98 % corrected maximum dry density maximum dry density in accordance with ASTM D698 ASTM D1557.
	.4 Finished base surface to be within 10 mm of specified grade, but not uniformly high or low.

	3.3 ASPHALT PRIME
	.1 Cutback asphalt:
	.1 Heat asphalt prime for pumping and spraying in accordance with CAN/CGSB16.1.
	.2 Apply cutback asphalt prime to granular base, at rate directed by Engineer Consultant, but do not exceed 2.2 L/m2.
	.3 Apply on dry surface, unless otherwise directed by Departmental Representative.

	.2 Emulsified asphalt:
	.1 Dilute asphalt emulsion with clean water at 1:1 ratio for application. Mix thoroughly by pumping or other method approved by Departmental Representative.
	.2 Apply diluted asphalt emulsion at rate directed by Departmental Representative but do not exceed 5 L/m2.
	.3 Apply on damp surface unless otherwise directed by Departmental Representative.

	.3 Do not apply prime when air temperature is less than 5 degrees C or when rain is forecast within 2 hours.
	.4 If asphalt prime fails to set cure within 24 hours, spread sand blotter material in amounts required to absorb excess material. Sweep and remove excess blotter material.

	3.4 PLANT AND MIXING REQUIREMENTS
	.1 In accordance with ASTM D995.

	3.5 ASPHALT CONCRETE PAVING
	.1 Obtain approval of tack coat base and primer from Departmental Representative before placing asphalt mix.
	.2 Place asphalt mix only when base or previous course is dry and air temperature is above 5 degrees C.
	.3 Place asphalt concrete in compacted layers not exceeding 75 mm two lifts.
	.4 Minimum 135 degrees C mix temperature required when spreading.
	.5 Maximum 160 degrees C mix temperature permitted at any time.
	.6 Compact each course with roller as soon as it can support roller weight without undue cracking or displacement.
	.7 Compact parking lot and driveway asphalt concrete to density not less than 95 % of density obtained with Marshall specimens prepared in accordance with ASTM D1559 from samples of mix being used. Roll until roller marks are eliminated.
	.8 Keep roller speed slow enough to avoid mix displacement and do not stop roller on fresh pavement.
	.9 Moisten roller wheels with water to prevent pick up of material.
	.10 Compact mix with hot tampers or other equipment approved by Departmental Representative, in areas inaccessible to roller.
	.11 Finish surface to be within 10 mm of design elevation and with no irregularities greater than 10 mm in 4.5 m.
	.12 Repair areas showing checking, rippling or segregation as directed by Departmental Representative.

	3.6 JOINTS
	.1 Remove surplus material from surface of previously laid strip. Do not deposit on surface of freshly laid strip.
	.2 Paint contact surfaces of existing structures such as manholes, curbs or gutters with bituminous material prior to placing adjacent pavement.
	.3 For cold joints, cut back to full depth vertical face and tack face with hot asphalt.
	.4 For longitudinal joints, overlap previously laid strip with spreader by 25 to 50 mm.

	3.7 PROTECTIVE COATING
	.1 Apply 2 coats of protective coating to completed paved areas and asphalt curbs in accordance with manufacturer’s instructions.

	3.8 TESTING
	.1 Inspection and testing of asphalt pavement will be carried out by designated testing laboratory in accordance with Section 01 45 00 – Testing and Quality Control.
	.2 Costs of tests will be paid by Departmental Representative.

	3.9 PROTECTION
	.1 Keep vehicular traffic off newly paved areas until paving surface temperature has cooled below 38 degrees C. Do not permit stationary loads on pavement until 24 hours after placement.
	.2 Provide access to buildings as required. Arrange paving schedule so as not to interfere with normal use of premises.



	323113
	Part 1 GENERAL
	1.1 SECTION INCLUDE
	.1 Materials and installation for chain link fences and gates.
	.2 Reuse existing fence where possible.
	.3 Sustainable requirements for construction, verification and operation.

	1.2 RELATED SECTIONS
	.1 Section 01 33 00  Submittal Procedures.
	.2 Section 01 74 21 - Construction/Demolition Waste Management And Disposal.
	.3 Section 01 35 30 - Health and Safety Requirements.
	.4 Section 09 91 13  Exterior Painting.

	1.3 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM).
	.1 ASTM A53/A53M02, Standard Specification for Pipe, Steel, Black and HotDipped, ZincCoated Welded and Seamless.
	.2 ASTM A90/A90M01, Standard Test Method for Weight Mass of Coating on Iron and Steel Articles with Zinc or ZincAlloy Coatings.
	.3 ASTM A12199, Standard Specification for ZincCoated (Galvanized) Steel Barbed Wire.
	.4 A653/A653M03, Standard Specification for Steel Sheet, ZincCoated (Galvanized) or ZincIron AlloyCoated (Galvannealed) by the HotDip Process.
	.5 ASTM C61803, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete.
	.6 ASTM F1664-01, Standard Specification for Poly(Vinyl Chloride) (PVC)-Coated Steel Tension Wire Used with Chain-Link Fence.

	.2 Canadian General Standards Board (CGSB).
	.1 CAN/CGSB138.196, Fabric for Chain Link Fence.
	.2 CAN/CGSB138.296, Steel Framework for Chain Link Fence.
	.3 CAN/CGSB138.396, Installation of Chain Link Fence.
	.4 CAN/CGSB138.496, Gates for Chain Link Fence.
	.5 CAN/CGSB1.18199, ReadyMixed Organic ZincRich Coating.

	.3 Canadian Standards Association (CSA International).
	.1 CAN/CSAA23.1/A23.200(August 2001), Concrete Materials and Methods of Concrete Construction/Methods of Test for Concrete.
	.2 CAN/CSAG164M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.
	.3 CAN/CSAA300098(R2002), Cementitious Materials Compendium.  Includes:
	.1 CAN/CSAA23.598, Supplementary Cementing Materials


	.4 Department of Justice Canada (Jus).
	.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33.

	.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Material Safety Data Sheets (MSDS).

	.6 The Master Painters Institute (MPI) - Architectural Painting Specification Manual - March 1998.
	.1 MPI # 18, Organic Zinc Rich Primer.

	.7 Transport Canada (TC).
	.1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.


	1.4 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00  Submittal Procedures.
	.2 Submit WHMIS MSDS - Material Safety Data Sheets.
	.3 Shop Drawings to indicate:
	.1 Fence fabric gauge and finish.
	.2 Post and rail dimension and finish.
	.3 Gate frame dimension and finish.
	.4 Required fittings and hardware. 


	1.5 HEALTH AND SAFETY
	.1 Do construction occupational health and safety in accordance with Section 01 35 30 - Health and Safety Requirements.

	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper plastic polystyrene corrugated cardboard packaging material in appropriate onsite bins for recycling in accordance with Waste Management Plan.
	.4 Separate for recycling and place in designated containers Steel Metal Plastic waste in accordance with Waste Management Plan.
	.5 Place materials defined as hazardous or toxic in designated containers.
	.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA , Regional and Municipal regulations.
	.7 Divert unused metal and wiring materials from landfill to metal recycling facility as approved by Departmental Representative.
	.8 Divert unused concrete materials from landfill to local quarry facility as approved by Departmental Representative.
	.9 Unused paint or coating material must be disposed of at official hazardous material collections site as approved by Departmental Representative.
	.10 Do not dispose of unused paint material into sewer system, into streams, lakes, onto ground or in other location where it will pose health or environmental hazard.
	.11 Fold up metal banding, flatten and place in designated area for recycling.


	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Concrete mixes and materials: in accordance with CAN/CSAA23.1.
	.1 Nominal coarse aggregate size: 20 – 5 mm.
	.2 Compressive strength: 20 MPa minimum at 28 days.

	.2 Chainlink fence fabric: to CAN/CGSB138.1.
	.1 Type 1, Class A, heavy style, Grade 2.
	.2 Height of fabric: as indicated.

	.3 Posts, braces and rails: to CAN/CGSB138.2, galvanized steel pipe. Dimensions as indicated.
	.4 Top and bottom tension wire: to CAN/CGSB138.2, single strand, galvanized steel wire.
	.5 Tie wire fasteners: aluminum wire.
	.6 Tension bar: to ASTM A653/A653M, 5 x 20 mm minimum galvanized steel.
	.7 Gates: to CAN/CGSB138.4.
	.8 Gate frames: to ASTM A53/A53M, galvanized steel pipe, standard weight 45 mm outside diameter pipe for outside frame, 35 mm outside diameter pipe for interior bracing.
	.1 Fabricate gates as indicated with electrically welded joints, and hotdip galvanized and painted with zinc pigmented paint after welding.
	.2 Fasten fence fabric to gate with twisted selvage at top.
	.3 Furnish gates with galvanized malleable iron hinges, latch and latch catch with provision for padlock which can be attached and operated from either side of installed gate.
	.4 Furnish double gates with chain hook to hold gates open and centre rest with drop bolt for closed position.

	.9 Fittings and hardware: to CAN/CGSB138.2, galvanized steel.
	.1 Tension bar bands: 3 x 20 mm minimum galvanized steel or 5 x 20 mm minimum aluminum.
	.2 Post caps to provide waterproof fit, to fasten securely over posts and to carry top rail.
	.3 Overhang tops to provide waterproof fit, to hold top rails.
	.4 Turnbuckles to be drop forged.

	.10 Organic zinc rich coating: to CAN/CGSB1.181 MPI #18.

	2.2 FINISHES
	.1 Galvanizing:
	.1 For chain link fabric: to CAN/CGSB138.1 Grade2.
	.2 For pipe: 550 g/m2minimum to ASTM A90.
	.3 For barbed wire: to ASTM A121, Class 2 CAN/CGSB138.2.
	.4 For other fittings: to CAN/CSAG164.



	Part 3 EXECUTION
	3.1 GRADING
	.1 Remove debris and correct ground undulations along fence line to obtain smooth uniform gradient between posts.
	.1 Provide clearance between bottom of fence and ground surface of 30 mm to 50 mm.


	3.2 ERECTION OF FENCE
	.1 Erect fence along lines as indicated and to CAN/CGSB138.3.
	.2 Excavate post holes to dimensions indicated 900 mm depth x 300 mm diameter.
	.3 Space line posts 3 m apart, measured parallel to ground surface.
	.4 Space straining posts at equal intervals not to exceed 150 m if distance between end or corner posts on straight continuous lengths of fence over reasonably smooth grade, is greater than 150 m.
	.5 Install additional straining posts at sharp changes in grade and where directed by Departmental Representative.
	.6 Install corner post where change in alignment exceeds 10 degrees.
	.7 Install end posts at end of fence and at buildings.
	.1 Install gate posts on both sides of gate openings.

	.8 Place concrete in post holes then embed posts into concrete to minimum 700 mm depth.
	.1 Extend concrete 50 mm above ground level and slope to drain away from posts.
	.2 Brace to hold posts in plumb position and true to alignment and elevation until concrete has set.

	.9 Do not install fence fabric until concrete has cured minimum of 5 days.
	.10 Install brace between end and gate posts and nearest line post, placed in centre of panel and parallel to ground surface at inclination as indicated.
	.1 Install braces on both sides of corner and straining posts in similar manner.

	.11 Install overhang tops and caps.
	.12 Install top rail between posts and fasten securely to posts and secure waterproof caps and overhang tops.
	.13 Install bottom tension wire, stretch tightly and fasten securely to end, corner, gate and straining posts with turnbuckles and tension bar bands.
	.14 Lay out fence fabric. Stretch tightly to tension recommended by manufacturer and fasten to end, corner, gate and straining posts with tension bar secured to post with tension bar bands spaced at 300 mm intervals.
	.1 Knuckled selvedge at bottom.
	.2 Twisted selvedge at top.

	.15 Secure fabric to top rails, line posts and bottom tension wire with tie wires at 450 mm intervals.
	.1 Give tie wires minimum two twists.


	3.3 INSTALLATION OF GATES
	.1 Install gates in locations as indicated.
	.2 Level ground between gate posts and set gate bottom approximately 40 mm above ground surface.
	.3 Determine position of centre gate rest for double gate.
	.1 Cast gate rest in concrete as directed.
	.2 Dome concrete above ground level to shed water.

	.4 Install gate stops where indicated.

	3.4 TOUCH UP
	.1 Clean damaged surfaces with wire brush removing loose and cracked coatings. Apply two coats of organic zincrich paint to damaged areas in accordance with Section 09 91 13  Exterior Painting.
	.1 Pretreat damaged surfaces according to manufacturers' instructions for zincrich paint.


	3.5 CLEANING
	.1 Clean and trim areas disturbed by operations.
	.1 Dispose of surplus material and replace damaged turf with sod as directed by Departmental Representative.




	A1010
	Part 1 GENERAL
	1.1 SUMMARY
	.1 Section Includes:
	.1 The performance and installation criteria for foundation types for buildings.
	.2 Strip Footings:
	.1 Material: concrete, reinforced.

	.3 Spread Footings:
	.1 Material: concrete, reinforced.

	.4 Foundation Walls:
	.1 Material: castinplace concrete.



	1.2 REFERENCES
	.1 American Concrete Institute (ACI)
	.2 American Society for Testing and Materials (ASTM)
	.1 ASTM A25298(2002), Specification for Welded and Seamless Steel Pipe Piles.

	.3 CAN/CSA A23.1/A23.2 and CAN/CSA A23.3 concrete construction, testing and design. 

	1.3 DESIGN/PERFORMANCE LOADS
	.1 Seismic Resistance:
	.1 Design seismic resistance and horizontal acceleration of foundation structure to applicable code at the place of the project.
	.2 Design foundation to ensure yielding will occur in the superstructure and not the foundation.

	.2 Foundation Support Loads:
	.1 200 kPa average, vertical. To be verified by contractor using qualified geotechnical personnel.

	.3 Frost Line: 3.0 m below finish. 
	.4 Wind Loads:
	.1 As per NBCC.


	1.4 SUBMITTALS
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 01 10 10 – General Instructions.
	.3 Shop Drawings: required, with seal of Professional Structural Engineer in Province of Newfoundland and Labrador.

	1.5 QUALITY ASSURANCE
	.1 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 30 - Health and Safety Requirements.


	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Waste Management and Disposal:
	.1 Separate waste materials for and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Collect and separate for disposal paper plastic polystyrene corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.3 Fold up metal and plastic banding, flatten and place in designated area for recycling.



	Part 2 PRODUCTS
	2.1 CONCRETE WORK
	.1 Concrete Material:
	.1 Design all concrete work as per CAN/CSA A23.3-04 “Design of Concrete Structures”.
	.2 Construct and test all concrete work as per CAN/CSA A23.1-09 and A23.2-09 “Concrete Materials and Methods of Concrete Construction / Test Methods and Standard Practices for Concrete”.


	2.2 CONCRETE FOOTINGS
	.1 Reinforcement: deformed steel bars.
	.2 Concrete Materials: 25 MPa 28 day compressive strength using General Use (GC) hydraulic  cement.

	2.3 FOUNDATION WALLS
	.1 Concrete Materials:
	.1 Forms:  Plywood. 
	.2 Reinforcement: deformed steel bars.
	Concrete:  25 MPa 28 day compressive strength using Type 10  Normal cement; normal slump mix.



	Part 3 EXECUTION
	3.1 INSTALLATION  CONCRETE FOOTINGS
	.1 Footings to support and resist imposed loads.
	.2 Dimensions:
	.1 Nominal Thickness:  250 mm.
	.2 Nominal Width:  300 mm wider than foundation wall above.

	.3 Form for component configuration and dimensions.
	.4 Place reinforcing steel and concrete.
	.5 Trowel top surface smooth and level.

	3.2 INSTALLATION  FOUNDATION WALLS
	.1 Foundation wall to support and transfer imposed loads to foundation.
	.2 Concrete:
	.1 Nominal Wall Thickness:  200 mm.
	.2 Form for component configuration and dimensions.
	.3 Place reinforcing steel and concrete.
	.4 Place 'L' shaped anchors with threaded end for anchoring wood plate as required.
	.5 Trowel top surface smooth and level.


	3.3 QUALITY CONTROL
	.1 Field Tests:  required.
	.2 Field Inspection: required.



	A1030
	Part 1 GENERAL
	1.1 REFERENCES
	.1 ASTM International
	.1 ASTM A48/A48M03(2008), Standard Specification for Gray Iron Castings.
	.2 ASTM C13606, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.3 ASTM D175104(2008), Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).
	.4 ASTM E96/E96M05, Standard Test Methods for Water Vapor Transmission of Materials.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB19.24M90, Multicomponent, ChemicalCuring Sealing Compound.
	.2 CGSB 51GP51M81, Polyethylene Sheet for Use in Building Construction.
	.3 CAN/CGSB8.188, Sieves, Testing, Woven Wire, Inch Series.

	.3 CSA International
	.1 CAN/CSA A23.1/A23.204, Concrete Materials and Methods of Concrete Construction/Methods of Test for Concrete.
	.2 CAN/CSA A23.304, Design of Concrete Structures.
	.3 CSA A3000-08, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.4 CAN/CSAG30.18M92(R2007), BilletSteel Bars for Concrete Reinforcement.
	.5 CSA G40.20/G40.2104, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.6 CAN/CSAG164M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.
	.7 CAN/CSA O86.101Consolidation (R2007), Engineering Design in Wood (Limit States Design).
	.8 CAN/CSA O86S1-05, Supplement #1 to CSA O86-01, Engineering Design in Wood.
	.9 CSA O12108, Douglas Fir Plywood.
	.10 CSA W5903(R2008), Welded Steel Construction (Metal Arc Welding).

	.4 Reinforcing Steel Institute of Ontario (RSIO)
	.1 Manual of Standard Practice 2004.


	1.2 ADMINISTRATIVE REQUIREMENTS
	.1 Conduct preinstallation meeting 1 week prior to start of installation with general contractor, manufacturer and installer to:
	.1 Examine subsurface investigation report and recommendations.
	.2 Discuss known underground utility lines and buried objects to be reviewed.
	.3 Ensure building substrate will be firm, straight, dry, free of snow, ice or frost and clean of dust and debris.  Submit report to Departmental Representative confirming granular fill beneath concrete slabs is compacted before casting concrete on it.
	.4 Ensure graded base conforms with required drainage pattern before placing bedding material.
	.5 Concrete slab finish.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit submittals in accordance with Section 01 33 00  Submittal Procedures.
	.2 Product Data:
	.1 Provide manufacturer's printed product literature and data sheets, and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Shop Drawings:
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province of Newfoundland and Labrador Canada.
	.2 Submit shop drawing to indicate size, shape, location and necessary details of reinforcing in accordance with RSIO Manual of Standard Practice.
	.3 Drawings submitted showing formwork and falsework design in accordance with CAN/CSA A23.1.

	.4 Samples:
	.1 Submit insulation.
	.2 Weeping tile complete with cloth filter fabric sock.

	.5 Certificates:
	.1 Submit signed certificates verifying that concrete supplier is member of ReadyMixed Concrete Association of Ontario and has been issued with quality concrete seal attesting that coefficient of variation is less than 12%.
	.1 Submit in writing times from charging mixer to final deposit.


	.6 Test Reports:
	.1 Submit report determining granular fill beneath concrete slabs is compacted. Independent testing laboratory must indicate compliance with specifications and physical properties.
	.2 Affidavit: maintain accurate records of poured concrete items to indicate date, location of pour, quality, air temperature and test samples taken.  Indicate curing compounds compatible with applied concrete finish.
	.3 Cylinders: carry out testing of concrete and concrete materials using independent testing laboratory in accordance to CAN/CSA A23.1.
	.4 Provide documentation verifying compatibility of ingredients in concrete mixture.

	.7 Pre-installation Meeting Report: submit report to Departmental Representative Consultant confirming granular fill beneath concrete slabs is compacted before casting concrete on it.

	1.4 QUALITY ASSURANCE
	.1 Licensed Professionals:
	.1 Submit in accordance with Section 01 45 00 – Testing and Quality Control.
	.1 Ensure sealed: formwork, falsework, bracing, underpinning, dewatering systems required to complete work bears stamp and signature of professional engineer licensed in Province of Newfoundland and Labrador.



	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements:
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.

	.3 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates, padding, and packaging materials in accordance with Section 01 74 21  Construction/Demolition Waste Management and Disposal.


	Part 2 PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	.1 Slabs on Grade:
	.1 Design Slabs on Grade to:
	.1 CAN/CSA A23.3.
	.2 Soil, environmental and climatic conditions.
	.3 Varied building uses and occupancies.
	.4 Interior future relocation of non loadbearing masonry partitions.
	.1 Use uniform slab thickness instead of thickening slab under partitions.

	.5 Provide slab depressions and slopes to drains.
	.6 Floor grates and weigh stations.
	.7 Provide housekeeping pads for mechanical and electrical equipment.

	.2 Criteria:
	.1 Live load not less than 12.0 kPa.
	.2 Minimum concentrated live load: 54 kN acting over an area of 250 x 600 mm.
	.3 Heavy usage, exposure to deicing agents and freezethaw conditions at exterior door locations.
	.4 Surface tolerances: to CAN/CSA A23.1. Clause 22, straight edge method: conventional flatness.

	.3 Control Joint:
	.1 Provide control joint to eliminate uncontrolled shrinkage cracking. 
	.2 Saw cut control joints. Maximum spacing 5.0 m.
	.3 Fill with joint sealer/filler.

	.4 Expansion Joint:
	.1 Install premoulded joint filler in expansion and isolation joints to full depth of slab and flush with finished surface.


	.2 Dampproof Membrane:
	.1 Install dampproof membrane under concrete slabongrade inside building.
	.2 Lap dampproof membrane 150 mm minimum at joints and seal.
	.3 Seal punctures in dampproof membrane before placing concrete. Use patching material 150 mm minimum larger than puncture.


	2.2 SYSTEM PERFORMANCE
	.1 As required to achieve specified performance criteria; functionally compatible with adjacent materials and components, and at minimum meet requirements and relevant standards listed under REFERENCE STANDARDS.
	.2 Performance will provide appropriately finished slabsongrade for spaces required by program that are appropriate for anticipated usage and traffic in each area per following criteria.

	2.3 MATERIALS
	.1 Standard SlabsonGrade Subgrade: type 1 granular compacted to 98% standard modified proctor density.
	.1 Finished Grade: type 1 granular, compacted to 95% standard modified protector density.  Tolerances: plus or minus 12 mm in 3000 mm.
	.2 Moisture Barrier: sheet polypropylene, 0.25 mm thick to NBC. 
	.3 Concrete: castinplace, normal type, 30MPa.
	.4 Reinforcing: deformed steel billet bars, to Grade 400 MPa.

	.2 Other:
	.1 Joint filler: bituminous impregnated fibre board to ASTM D1751.
	.2 Polyethylene film: to CGSB 51GP51M.  Minimum 0.25 mm 6 mils.  Maximum practical width.
	.3 Cement: to CSA A3001, type GU.
	.1 Supplementary cementing materials: with minimum 20 % Type F CI CH fly ash replacement N GGBFS, by mass of total cementitious materials to CSA A3001.

	.4 Water: to CAN/CSA A23.1.


	2.4 SOURCE QUALITY CONTROL
	.1 Installer/Supplier Qualifications:
	.1 Submit letter of competence issued by manufacturer indicating minimum 5 years’ experience related to installation of product.
	.2 Submit proof that qualified concrete flooring contractors are members in good standing in the province of Newfoundland and Labrador.
	.3 Submit proof that concrete is being supplied by member of ReadyMix Concrete Association of that has been issued seal of special quality concrete.



	Part 3 EXECUTION
	3.1 APPLICATION
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and data sheets.

	3.2 INSTALLATION
	.1 Install slabsongrade, and accessories in accordance with manufacturer's written instructions, product data, references, standard references and authorities having jurisdiction.

	3.3 FIELD QUALITY CONTROL
	.1 Manufacturer's Services:
	.1 Ensure manufacturer's representative review work involved in handling, installation/application, protection and cleaning, of products and submit written reports, in acceptable format, to verify compliance of Work with Contract.
	.2 Schedule site visits to review Work, at stages listed:
	.1 After delivery and storage of products, and when preparatory work, or other work, on which Work of this section depends, is complete but before installation begins.
	.2 Twice during progress of Work at 25% and 60% complete.
	.3 Upon total completion of Work, after cleaning is carried out.

	.3 Obtain report, within 3 days of review, and submit, immediately, to Departmental Representative.

	.2 Verification:
	.1 Independent Concrete Inspection and Testing Agency Services:
	.1 Inspection and testing of concrete and concrete materials will be carried out by a Testing Laboratory designated by Departmental Representative in accordance with CAN/CSA A23.1 and Section 01 45 00  Quality Control.
	.2 Departmental Representative will pay for costs of tests as specified.
	.3 Departmental Representative will take additional test cylinders during cold weather concreting. Cure cylinders on job site under same conditions as concrete which they represent.
	.4 When concrete is exposed to temperatures below 5 degrees C, during pouring or curing, carry out non-destructive testing to CAN/CSA A23.1/A23.2, Appendix A and related ASTM Standards to determine concrete strength prior to stripping formwork.
	.1 Report results to Departmental Representative.

	.5 Inspection or testing by Departmental Representative does not augment or replace Contractor quality control nor relieve him of his contractual responsibility.


	.3 Concrete Tests:
	.1 Notify testing agency of concreting schedule.  Ensure supervisory personnel are on hand when concrete is being cast to observe placing and curing procedures.
	.2 Use nondestructive methods to CAN/CSA A23.2 for testing concrete.
	.3 One standard strength is required for each 50 m3 of concrete placed, but not less than one test for each mix design of concrete placed each day.
	.4 One standard air entrainment test is required for each 20 m3 of airentrained concrete or portion thereof placed each day.
	.5 Make slump tests in accordance with CSA standard CAN/CSA A23.2, Test Method CAN/CSA A23.25C, with each standard strength test.

	.4 Reinforcement:
	.1 Adjust reinforcement immediately before concrete placed to ensure that all bars are secured in their correct positions.  Arrange to have a crew of reinforcing setters on hand as concrete is placed.
	.2 Verify substrate conditions, which have been previously installed under other sections, are acceptable for product installation in accordance with manufacturer's instructions.
	.3 Verify dimensions, tolerances, deflection, expansion and control joints and method of attachment with other work onsite.
	.4 Finish concrete to manufacturer's instructions.
	.5 Ensure concrete floors have finish hardness equal or greater than Mohs hardness to CAN/CSA A23.1.


	3.4 FINISHING
	.1 Use curing compounds compatible with applied finish on concrete surfaces.
	.1 Provide written affidavit verifying compounds used are compatible.

	.2 Applied Finishes:
	.1 .

	.3 Ramps:
	.1 Ramps: grooved joints 13 mm deep x 25 mm wide.
	.2 Landings: medium broom texture to CAN/CSA A23.1.


	3.5 CLEANING
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment.
	.2 Clean installed products in accordance with manufacturer's recommendation.

	.2 Waste Management: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
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