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Section 03 47 33 – Polymer-Encased Concrete

Part 1– General

1.1
Description

1. Comply with the General Conditions, Supplementary Conditions and the requirements of Section 01 00 00.

1.2
Work Included

2. Design, supply and installation of all polymer encased concrete walls.

3. Design, supply and installation of all formwork and bracing of the polymer encased concrete.

4. Supply and installation of all CONFORMTM polymer forming components

5. Supply and installation of all reinforcing steel.

6. Supply and placement of all concrete.

7. Supply and installation of all sealant for caulked joints.

1.3
Material Installed but not Specified or Supplied Under This Section

8. Sleeves required by other divisions.

9. Inserts required by other divisions

10. Anchors required by other divisions

1.4
Work By Others

11. Supply and installation of reinforcing steel dowels in the foundations.

12. Supply and installation of permanent steel framing. 

13. Supply and installation of doors and windows

14. Supply and installation of roof deck and roofing.

15. Supply and installation of wall cap and flashings.

1.5
Related Work Under Other Sections

16. Section 03 20 00 - Concrete Reinforcement

17. Section 03 30 00 - Cast-In-Place Concrete

18. Section 05 10 00 - Structural Steel

19. Section 05 30 00 - Steel Decking

20. Section 07 00 00 - Roofing

21. Section 08 00 00 - Doors & Windows

22. Section 10 00 00 - Sealants and Flashings

1.6
Reference Standards

23. All codes, standard specifications, and by-laws referred to in this section shall be current editions including all latest revisions, addenda and supplements.

24. ASTM 4216 - "Standard Specification for Rigid Polyvinyl Chloride (PVC) and Related Plastic Building Products Compounds"

25. CSA A23.3, "Design of Concrete Structures"






(For USA - ACI 318, "Building Code Requirements for Structural Concrete")
26. CSA S269.3, "Formwork for Concrete"







(For USA - ACI Committee 347 (SP-4)318, "Formwork for Concrete")
27. CSA A23.1 
"Concrete Materials and Methods of Concrete Construction"



(For USA - ACI 318, "Concrete Materials and Methods of Concrete Construction")
28. CSA G30.18  "Deformed Steel Bars for Concrete Reinforcement""




(For USA - ASTM A615, "Deformed Steel Bars for Concrete Reinforcement")
1.7
Design

29. The design loads shall be in accordance with local building codes and standards

30. Assume full responsibility for the design, for the adequacy, and for the safety of all CONFORM™ formwork and related falsework for polymer-encased concrete walls.

31. Design and fabricate the polymer encased concrete walls and anchors so that they will adequately sustain themselves and all superimposed live, snow, wind, seismic and other loads.

1.8
Submittals

32. Submit copy of  Manufacturer's Construction Guide.

33. Prepare and submit copies of erection shop drawings in accordance with Section 01 00 00. 
34. Shop drawings shall indicate:

1. Dimensions related to work by others,

2. Conform component types and lengths,

3. Reinforcing steel sizes, lengths, and locations,

4. The locations of control joints and expansion joints,

5. Connection details,

6. Openings, sleeves, inserts, and anchors as required by other divisions.

35. Comply with the requirements of Building Authorities and Regulatory Agencies including submission of required shop drawings.

Shop drawings and/or calculations shall bear the stamp and signature of the registered Professional Engineer that is responsible for the design.  The Professional Engineer shall be familiar with the design and construction of walls with CONFORM™ formwork.

36. Submit certified copies of mill test reports of the reinforcing steel supplied, if requested.

1.9
Quality Assurance

37. Contractor shall engage an installation contractor, (Installer), who has been qualified by Nuform Building Technologies Inc. for the installation of CONFORM™.  Alternatively, contractor shall engage a technical representative, (Technical Advisor), usually a staff member or representative of Nuform Building Technologies Inc., who is qualified to instruct and supervise the installation crew on site for the duration of the work under this Section.

38. Installer or Technical Advisor shall furnish proof of qualifications to Architect, prior to commencement of work under this Section.

Installer or Technical Advisor shall meet with the Contractor prior to material delivery on site to co-ordinate provisions for access, storage area, and protection of CONFORM™ material in accordance with the Manufacturer's Construction Guide.

39. Cost of any independent inspection required by the owner to verify compliance with the section is to be paid by the owner.

1.10
Samples

40. If requested, submit up to 4 samples, 300 mm (12") long, of a box connector, panel and one other component, for each color and wall each wall type, as directed by the Architect.

41. Site Mock-up: If required, construct a sample 1200 mm x 1200 mm (4' x 4') wall mock-up to include full wall system and details, as directed by Architect.  Sample wall mock-up may form part of finished work if approved by Architect.

1.11
Delivery, Storage & Handling

42. Deliver products in good condition, bearing identification of the product and erection label.

43. Handle and store products in location to prevent damaging and soiling.

1.12
Warranty

44. Provide a standard written material and workmanship warranty with duration of one (1) year in accordance with Section 01 00 00.

Owner shall contact the Manufacturer for a written copy of specific warranties for the CONFORM™ material.

1.13
Safety Requirements

45. Provide safety cables, harnesses, railings, barricades and other safety equipment and protection where work under this section is in progress and as required by Regulatory Safety Agencies.

Part 2 – Products

2.1
Acceptable Materials

46. All polymer forming materials shall be " CONFORM™ " materials, only, as manufactured by:

Nuform Building Technologies Inc.

100 Galcat Drive, Unit 2, Woodbridge, Ontario

Canada   L4L 0B9
Tel:  (905) 652-0001 or  Toll-free 1 (877) 747-WALL (9255)

Fax: (905) 652-0002

E-mail: 
info@nuformdirect.com

Web Page:  www.nuformdirect.com
47. CONFORM™ components shall be manufactured from rigid PVC, polyvinyl chloride, material conforming to Classification 1 211 2332 0040 in accordance with the ASTM 4216.

Substitutes and alternates will not be accepted. 

48. Provide CONFORM components as listed below or as may be required, for proper execution of the work.

1. Box connectors – straight, corner, end, 3-way, 4-way, 45( corner (inside or outside)

2. Panels – 232, 182 and 93

3. Spacers – 68, 49

4. Starters

5. Multi-story band, cap and cover

49. Provide new material equal in all respects to those specified.

2.2
Concrete

50. Concrete supplied and placed, under this section, shall be pre-mixed as specified under Section 03 30 00 and as herein specified.

51. The concrete shall have a minimum 28-day compressive strength of 20 MPa (3000 psi) or as specified by the design engineer.

52. The Portland cement shall be Type 10.

53. The nominal size of the coarse aggregate shall not exceed 10 mm (3/8"), i.e. pea gravel.

54. The concrete shall have a maximum water/cement ratio of 0.55 by mass.  

55. Provide a water-reducing admixture in all concrete.

56. The concrete slump shall be 100 mm (4") to 125 mm (5") at the point of discharge.  Addition of water at the job site is not permitted.

57. Calcium chloride admixtures or chloride-based admixtures shall not be used.

58. Salt or other chemicals shall not be added to reduce the freezing point of any concrete.

59. Fly Ash will not be accepted in any concrete.

60. Cementitious hydraulic slag shall not incorporate into any concrete, without prior written permission from the Installer or the Technical Advisor.  Approval is dependent on proven performance and prevalent weather conditions.

61. Provide a concrete mixture and air entrainment suitable for freeze/thaw conditions, where required.

2.3
Reinforcing Steel

62. Reinforcing steel supplied and placed, under this section, shall be as specified in Section 03 20 00 and as herein specified.

63. Reinforcing bars shall be new deformed "Hi-bond" bars conforming to CSA G30.18 (or ASTM A615) with a minimum yield stress of 400 MPa (60 ksi).  All bars shall have typical identification patterns.

Wire Hoops shall be tie wired or tack welded to the vertical bars, at 3000 mm (10') maximum, (two minimum per bar), to correctly locate the bars within the cells of the wall components. 

2.4 
Sealants

64. All sealants shall be an approved, one part, neutral cure, oxime silicone sealant to match the color of the CONFORM™ material.  

65. The recommended sealants include: 

1. Dow 1199 by Dow Corning

2. Tremsil 600 by Tremco

3. Bondaflex Sil 200GPN by Bondaflex Technologies

3.
Execution

3.1
Examination

66. Verify that the site conditions, as required by this Section, are as set out in Section 01 00 00 – General Conditions, and in accordance with the Manufacturer's Construction Guide.

67. Examine to determine that foundations installed under Section 03 00 00 are within acceptable tolerances of level, dimensions and locations.  Refer to clause 3.9 on tolerances.

68. Examine to determine that structural steel installed under Section 05 00 00 is as specified and within acceptable tolerances of specified locations.   Refer to clause 3.9 on tolerances.

69. Examine to determine that reinforcing steel dowels are at specified locations and spacings and within acceptable tolerances.  Refer to clause 3.5

70. Report any discrepancies which affect the work of this Section.

3.2
Preparations

71. Clean all dirt and debris from top of footings prior to commencing work.

Remove all snow and ice from the top of foundations, prior to placing the CONFORM™ components.

72. Before concrete is placed, all anchors, reinforcing steel, formwork and bracing must be in place and reviewed.

3.3
Installation

73. Installation of CONFORM™ shall be performed by an Installer or supervised by a Technical Advisor as required by this Section.

74. Installation shall be in accordance with Manufacturer's Construction Guide as supplied under this Section.

3.4
Reinforcing Steel Placement

75. Vertical reinforcing steel shall be installed in the cells of the box connectors or panels, as specified, and held in place by wire hoops that are tie wired or tack welded to the bars and placed diagonally across the cells. 

76. Horizontal bars shall be placed over openings, as required, and extend 610 mm (2') minimum each side of the openings.

77. Place reinforcing steel within the following tolerances:

1. Cover protection of reinforcement ( 8 mm (( 5/16")

2. Lateral and vertical spacing 25 mm (1")

78. All reinforcing steel shall be clean and free of deleterious materials.

3.5
Service Penetrations

79. Assist and co-ordinate with all trades in the preparation of a drawing showing the type, extent and location of items to be cast in and openings to be formed in the walls.  This drawing must be submitted for review and approval prior to factory penalization of walls.

80. Openings shall be cut and sleeves or form-outs provided for service penetrations (e.g. conduits, piping, ductwork etc.) at the required locations as indicated by the shop drawings by the appropriate trades. 

81. All openings required by other trades that are not indicated on the shop drawings and that have to be site cut before or after the concrete is poured, shall be done by this section and all costs shall be the responsibility of the appropriate trade.  

82. Prior to concrete placement, cut openings and install PVC pipe sleeves or wood formwork, provided by others up to 225 mm square (9" square) at service penetrations to create voids where services can be passed through the wall at a later date

83. Service penetrations exceeding 225 mm (9") in width or spaced closer than 3 times the diameters on center shall be reinforced as required.

3.6
Concrete Placement

84. Concrete placement shall conform to Section 03 30 00 and as herein specified. 

85. Notify the Architect, at least 24 hours before any concrete placing is to proceed, for a review of the preparations.

86. Co-operate with the representatives of an inspection company, to obtain representative samples of fresh concrete, for each 100 m3 (130 yd3 ) or fraction thereof, placed in one day.   In no case, shall there be less that one test for concrete placed in any one day.  Protect test cylinders as required.

87. A planned concrete pour must be made continuously without stopping.  Conveying and placing equipment shall be such that when concrete placing has started, the depositing of concrete shall be at such a rate and of such sequence that the concrete is at all times sufficiently plastic to ensure proper bonding of successive layers or cells.

88. Concrete shall be conveyed to the place of final deposit by methods, which will prevent segregation or loss of material.  Use concrete pumps to place concrete with approved methods, equipment and mix design. 

89. Maximum time between adding mix water and complete discharge of concrete into the walls shall be 90 minutes.

90. Conveying and placing equipment shall be kept free from hardened concrete and foreign material and shall be cleaned at frequent intervals.

91. Concrete shall be deposited in the walls as close as is practicable to its final position to avoid segregation, voids and cold joints due to flowing and in approximately horizontal lifts to maintain a level surface.

While concrete is being placed it shall be consolidated thoroughly and uniformly be means of tamping and hand tools to secure a dense, homogeneous structure, and close bond with reinforcement.  Internal vibrators shall not be used except under strict supervision and must not cause bowing of the wall surface.

92. Protect all freshly placed concrete from extreme heat, running water and mechanical shock for the duration of the curing period, 7 days minimum.

3.7
Cold Weather Requirements

93. All forms, surfaces and reinforcing steel with which the concrete is or is calculated to come in contact with, shall be heated to a temperature of not less than 4( C (40oF).  De-icing chemicals shall not be used.
94. Use appropriate measures for protection and supplementary heating when required to ensure proper curing conditions in accordance with A23.3 (or ACI 318) recommendations, if placement of concrete is carried out during periods of weather where temperatures are below the minimum specified by governing Building Codes for concrete.

95. All equipment needed for protection of concrete shall be on hand and ready to use before actual placing is started.

96. Clean walls using warm water during cold weather.

3.8
Tolerances

97. Variations from plumb: 6 mm in 3000 mm (¼" in 10'-0") 

98. Variations from plumb in any story or maximum: 13 mm in 6000 mm (½" in 20'-0")

99. Variations from level at tops of walls and sills and at head of openings: 6 mm in 3000 mm (¼" in 10'-0")

100. Variations in the linear building lines from established position in plan and related position to columns or walls by others: 9 mm in any bay of 6000 mm (3/8" in any bay of 20'-0") and 13 mm in bays greater than 12000 mm (½" in bays greater than 40'-0").

101. Variations from specified elevation: 19 mm (¾") at top of walls and 13 mm (½") at top of sills 

102. Variations in sizes of openings: 13 mm (½")

3.9
Finishing of Concrete

103. All exposed surfaces at tops of walls and sills shall be finished with a wood float to an even, level surface.

104. At exposed surfaces, cut off projecting fins and fill all honeycombed areas using a bonding agent and a 1:2 cement sand mix or an approved proprietary patching compound.

3.10
Clean-Up

105. Upon completion of work, clear away from the building and site any excess or waste materials and debris and leave the premises in a condition acceptable to the Architect.

106. Clean and remove any concrete slurry from face of walls and leave walls clean and free of dirt and debris.  Power wash the walls as per instructions provided in the Manufacturer's Construction Guide. 

107. Repair and patch any defective areas of wall face due to blowouts or breaking of webs using material and methods approved by the manufacturer.  Patched surface shall be painted with approved paint to match the surrounding wall.

END OF SECTION











































