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1.  Change section numbering when used in conjunction with Standard Specifications.

7.__  BUILT‑UP ASPHALT ROOFING SYSTEM

2

PART 1.- GENERAL

3

SUMMARY.‑-

4

Scope.‑-This work shall consist of furnishing and installing a minimum 4‑ply asphalt built‑up roof covering system in accordance with the details shown on the plans and these special provisions.

Paras. 5, 6, and 7:  Select one, delete others.  Prefix N indicates nailable deck, edit as necessary.

5

Built‑up roofing shall be an asphalt/glass‑fiber felt roof system with an aggregate surface (NAGA-BUR).

6

Built‑up roofing shall be an asphalt/glass‑fiber felt roof system with an asphalt emulsion surface (NAGE-BUR).

7

Built‑up roofing shall be an asphalt/glass‑fiber felt roof system with a mineral surface (NAGM-BUR).

Paras. 8, 9, 10 and 11:  Use with General Conditions.  Delete Paras. 12, 13, 14  and 15.

8

Related work.‑-Removal of existing roofing shall conform to the requirements under “Removing Portions of Existing Roof Covering” in Division 1, “General Requirements” of these special provisions.
9

Wood cants, nailers, and curbs shall conform to the requirements under “Rough Carpentry” in Division 6, “Wood and Plastics,” of these special provisions.
10

Sheet metal flashing and counter‑flashing shall conform to the requirements under “Sheet Metal Flashing” elsewhere in this Division 7.

11

Prefabricated curb units shall conform to the requirements under “Roof Specialties” elsewhere in this Division 7.

Paras. 12, 13, 14, and 15:  Use with Standard Specifications.  Delete Paras. 8, 9, 10 and 11.

12

Related work.‑-Removal of existing roofing shall conform to the requirements under “Removing Portions of Existing Roof Covering” in Section 12‑1, “General Requirements” of these special provisions.
13

Wood cants, nailers, and curbs shall conform to the requirements under “Rough Carpentry” in Section 12‑6, “Wood and Plastics,” of these special provisions.
14

Sheet metal flashing and counter‑flashing shall conform to the requirements under “Sheet Metal Flashing” elsewhere in this Section 12‑7.

15

Prefabricated curb units shall conform to the requirements under “Roof Specialties” elsewhere in this Section 12‑7.

16

SUBMITTALS.‑-

17

Product data.‑-Manufacturer's descriptive data and applicable roofing specifications shall be submitted for approval.

18

Descriptive data shall include flash point temperature and finish blowing temperature for bitumen.

19

Roofing specifications shall include materials to be used, details and methods of application of the various materials for the complete roofing system proposed for use by the roofing manufacturer.

20.  Delete if aggregate surface not used.)

Samples.‑-A color sample of roofing gravel, approximately 2.25 kilograms in weight, shall be submitted to the Engineer at the job site for approval.

21. Delete if mineral cap sheet is not used.)

Sample of each color of mineral cap sheet, approximately 305 mm x 305 mm, shall be submitted for approval.

22

QUALITY ASSURANCE.--

23

Manufacturer’s qualifications.‑-Primary products, including each type of roofing felt, bitumen, composition flashing shall be from a single manufacturer, who has produced that type of product successfully for not less than 5 years.  Secondary products shall only be used when recommended by the roofing manufacturer.

24

Field supervision.‑-The roofing installer shall provide full-time supervision at the jobsite when roofing work is in progress.  The supervisor shall have not less than 5 years experience in roofing work similar in nature and scope to the roofing work specified.

25

Codes and standards.‑-Roofing materials shall conform to the rules for control of volatile organic emissions adopted by the air pollution control district that has jurisdiction.

26

Roofing products shall have been tested and listed by the Underwriters Laboratory, Factory Mutual, or other recognized testing agency, and shall bear those labels.

27.  Use with General Conditions.  Delete Para. 28.

Certificates of Compliance.‑-Products or product containers shall be labeled to indicate compliance with ASTM specifications or shall be accompanied by Certificates of Compliance certifying that the materials comply with ASTM Designations or these special provisions.  Certificates of Compliance shall be in accordance with the requirements specified in Section 4‑1.04, "Certificates of Compliance," of the General Conditions.

28.  Use with Standard Specifications.  Delete Para. 27.

Certificates of Compliance.‑-Products or product containers shall be labeled to indicate compliance with ASTM specifications or shall be accompanied by Certificates of Compliance certifying that the materials comply with ASTM Designations or these special provisions.  Certificates of Compliance shall be in accordance with the requirements specified in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.

29

Certificate of Compliance for bulk bituminous materials shall be submitted indicating that the materials comply with the required standards, and shall indicate flash point (FP), finished blowing temperature (FBT), softening point (SP), and equiviscous temperature (EVT).

30

Field samples.‑-Materials shall be delivered to the project in labeled containers or wrappings sufficiently ahead of their intended use to allow for sampling and testing by the State.  Bitumen shall not be heated before sampling.

31

Pre-installation conference.--Approximately 2 weeks prior to the start of roofing work, the Contractor shall convene a pre-installation conference.   The Contractor shall require attendance of all parties directly affecting the installation of the built‑up roofing, including the roofing installer and materials supplier.

32

The Contractor shall notify the Engineer, in writing, not less than 5 working days prior to the pre-installation conference.

33

Agenda items shall include preparatory work by other trades, review roofing system requirements, construction schedule and tentative starting date, and procedures for unfavorable weather conditions, including temporary roofing.

34

DELIVERY, STORAGE AND HANDLING.‑-

35

Delivery.‑-Materials shall be delivered to the jobsite with labels in place.

36

Storage.‑-Stored or stockpiled roll roofing shall be set on end, stored on pallets or other raised surfaces, and shall be protected from the elements.  Felt rolls compressed into an oval cross section shall not be used.  Felts damaged from exposure to sunlight and felts that are torn or cut shall not be used.

37

Roofing products that are wet or have been wet will be considered damaged.  Damaged products shall not be used.

38.  Use only  when an emulsion smooth surfacing is specified.

Emulsions shall be stored where temperatures are always above freezing.

39

PROJECT CONDITIONS.‑-

40

Weather condition limitations.‑-The Contractor shall proceed with the roofing work only when existing and forecasted weather conditions will permit work to be performed in accordance with the manufacturer’s recommendations and warranty requirements.

41

Built-up roofing shall not be applied in wet weather or when ambient air temperature is below 10°C.  All drainage fixtures shall be set at the proper level to permit free flow of water.

42

Temporary roofing.‑-At the option of the Contractor and when adverse job conditions or weather conditions prevent permanent roofing from being installed in accordance with the contract requirements, a temporary roof may be installed and removed prior to proceeding with the permanent roofing work.  Temporary roofing shall be furnished, applied, and removed at no cost to the State.

43

WARRANTY.‑-

44

Manufacturer’s warranty.‑-The Contractor shall submit the roofing manufacturer’s standard limited warranty.

45

Built-up bituminous roofing and related flashing installations, including related metal work, shall be guaranteed against defective materials and workmanship an d against leakage due to faulty or inferior materials, inept or careless installation work, inadequate installation supervision, and inadequate protection of the completed work.

46

Any such defects or leakage occurring during the period of the warranty shall be promptly and completely corrected, including all affected work or damaged substrate, at no additional cost to the State.  Bulging or wrinkling of built-up roofing shall be interpreted as defects requiring correction.

47

Such warranty shall be in effect for a period of not less than ten (10) years from the date of acceptance of the contract and shall be signed by an agent of the manufacturer and countersigned by the Contractor, and shall be submitted to the Engineer prior to the completion of the work.

48

PART 2.- PRODUCTS

49

SHEET MATERIALS.‑-

50

Red rosin sheet.‑-

51


Red rosin sheet shall be commercial quality rosin‑sized sheathing paper suitable for use on wood decks under base ply sheets.

52

Base sheet.‑-

53


Base sheet shall be heavy duty, asphalt coated, glass‑fiber base sheet conforming to ASTM Designation:  D 4601, Type II.

54

Venting base sheet.‑-

55


Venting base sheet shall be asphalt‑coated, glass‑fiber venting base sheet conforming to ASTM Designation:  D4897, Type II, with course mineral aggregates or embossed venting channels in the bottom surface.

56

Ply felts.‑-

57


Ply  felts shall be asphalt impregnated, glass‑fiber roofing felts conforming to ASTM Designation:  D 2178, Type IV.

58

SURFACING SHEETS.‑-

59.  Use only when mineral cap sheet is to be specified.

Mineral surface cap sheet.‑-

60


Mineral surface cap sheet shall be a single ply of heavy-weight glass-fiber mate with asphalt coating and factory applied surfacing of mineral granules; conforming to ASTM Designation:  D 3909.  Unless otherwise shown on the plans, granules shall be white in color.

61.  Use only when an emulsion smooth surfacing is to be specified.

Decorative coating.‑-

62


Decorative coating shall be buff colored, pigmented acrylic emulsion based coating designed to provide color and reflectivity on well-drained smooth surfaced roofs.  Decorative coating shall be recommended for use over the protective coating selected. Aluminized reflective coatings shall not be used.

63.  Use only when an emulsion smooth surfacing is specified.

Protective coating.‑-

64


Protective coating shall be emulsified asphalt conforming to ASTM Designation:  D 1227, Type IV.

65

BITUMINOUS MATERIALS.‑-

66

Bitumen.‑-

67


Bitumen shall be roofing asphalt conforming to ASTM Designation:  D 312, type to be determined by the manufacturer of the roofing material.

68

Asphalt/cement primer.‑-

69


Asphalt/cement primer shall conform to ASTM Designation:  D 41.

70

Asbestos-free cement.‑-

71


Asbestos-free cement shall conform to ASTM Designation:  D 4586, type to be determined by the manufacturer of the roofing material.

72

FLASHING MATERIALS.‑-

73

Base flashing.‑-

74


Base flashing shall be asphalt‑impregnated glass fiber and coated with weathering grade asphalt and surfaced with inert non-combustible granules.

75

Flashing felt strips.‑-

76


Flashing felt strips shall be asphalt impregnated glass fiber felt conforming to ASTM Designation:  D 2178, Type IV.

77

ACCESSORIES.‑-

78

Roofing fasteners.‑-

79


Roofing fasteners shall be hot-dip galvanized or non‑ferrous type, size and spacing as recommended by the roofing material manufacturer.

80.  Use only when gravel or slag is specified.

Gravel or slag.‑-

81


Gravel or slag shall be dry, clean, dust free, opaque to ultraviolet light, hard (but not brittle), roofing gravel or roofing slag, sized to all pass the 19 mm sieve and no more than 15 percent to pass the 4.75 mm sieve.  Limestone or non opaque rocks shall not be used.  Maximum moisture content shall be 0.5 percent for gravel and 5 percent for slag as determined by California Tests 226 or 370 or by the test method ASTM Designation:  D 1864.

82

Roof walkways.‑-

83


Roof walkways shall be the manufacturer’s standard roof walkways bituminous composition panels or modifed membrane intended as a protective course for foot traffic.

84

PART 3.- EXECUTION

85

PREPARATION.‑-

86

Protection.‑-Provide protection to the building, its contents, grounds, and landscape from damage, providing guards and coverings as necessary.

87

Bituminous materials, aggregates, and debris shall be prevented from entering and clogging drains and downspouts.

88

Surface preparation.‑-Surfaces to be covered shall be smooth, hard, and dry; and shall be free from high spots, depressions, frost or defects from frost, dust, loosened material and debris.  Openings, holes or crevices shall be filled or covered before any roofing materials are applied.

89

Roofing material shall not be applied to wet or damp surfaces.  Moisture transfer to colored toilet tissue or Kleenex brought in contact with roof surfaces shall indicate that the surfaces are too wet to apply roofing material.  Foaming of a pint of bitumen heated to 205°C and applied to the deck surface shall indicate that the deck is not dry enough to roof.  If the applied hot bitumen can be chipped clean from the deck after it cools, the deck is not dry enough for the roofing application.

90

Asphalt bitumen heating.‑-Bitumen shall be heated and applied in accordance with the manufacturer’s recommendations and as recommended by the National Roofing Contractors Association (NRCA).
91

Bitumen shall be within ‑3.8°C of the equiviscous temperature at the point of application on the roof.  Bitumen shall not be heated above the finished blowing temperature for extended periods of time.  The temperature of bitumen shall be kept at least ‑3.8°C below its flash point temperature.

92

To insure good adhesion at lower air temperatures, care shall be taken to maintain bitumen temperatures at a minimum of 175°C at the point of application or at the roofing asphalt equiviscous temperarure (EVT) when supplied by an asphalt supplier.

93

Roofing work pumping equipment.‑-Pumping equipment located on the ground shall be at a safe distance from the buildings.  The location shall be subject to the approval of the Engineer.

94

Operators shall be in attendance whenever pumping equipment is in use.

95

Pumping equipment to be set on roofs shall be subject to the approval of the Engineer regarding loading of structural elements and spillage.  Pumping equipment shall not be set on building walkways or new roof coverings.

96

INSTALLATION.‑-

97

Wood nailers and curbs.‑-Wood nailers and curbs shall be installed at the locations shown on the plans.

98

Wood nailers and curbs shall be multiple thicknesses of solid stock lumber nailed together and attached to the deck with corrosion resistant fasteners.

99

Prefabricated curbs shall be installed according to the manufacturer’s recommendations.

100

Cants.‑-Nominal 100 mm minimum sized cants shall be installed at all intersections of the roof deck and vertical walls or curbs, except as otherwise shown on the plans.  Cants shall be tight fitting and shall be rigidly and securely attached to the decking or insulation.

101

When insulating board cants are installed, the faces of the cant contiguous with the deck shall be buttered with bituminous plastic cement and firmly set in a full bed of bituminous plastic cement.

102

APPLICATION.‑-

103

General.‑-Built‑up roofing materials shall be applied in accordance with the manufacturer's installation instructions, specifications, and these special provisions to provide a watertight, non-leaking roof covering.

104

Built-up roofing work and work of other trades shall be coordinated and scheduled to minimize interference and to eliminate traffic on the completed built-up roof.

105

Roofing material shall not be applied to wet or damp surfaces.  Moisture transfer to colored toilet tissue or Kleenex brought in contact with roof surfaces shall indicate that the surfaces are too wet to apply roofing material.  Foaming of a pint of bitumen heated to 205°C and applied to the deck surface shall indicate that the deck is not dry enough to roof.  If the applied hot bitumen can be chipped clean from the deck after it cools, the deck is not dry enough for the roofing application.

106

Membrane application.‑-Base plies shall be rolled out in strips and allowed to flatten before placing.

107

Concrete and masonry surfaces shall be primed as required prior to the application of the membrane and flashing.

108

Roofing membrane shall be applied in four plies with interply mopping of asphalt.

109

Felts shall be squeegeed during construction to minimize voids, fish mouths or wrinkles and to firmly embed the felts into the hot bitumen.  Voids, fish mouths or wrinkles built into a ply shall be cut, remopped, and repaired with at least one ply of reinforcing material and hot bitumen before applying the next ply.

110

Roofing plies shall be solid mopped to cants and extended up vertical walls or curbs, without mopping, for a height not less than 75 mm above cants.

111

Two plies of felts shall be mopped and sealed around all penetrations.

112

Flashing application.‑-Flashing shall be installed in accordance with the details in the manufacturer’s specifications.

113

All sheet metal accessories, pipes, expansion joints, area dividers, and any penetrations in the roofing shall be flashed weathertight.

114

Plastic cement shall be troweled to the top of flashing at the end of each day's operations to close joints and prevent water from entering behind flashing until counterflashing is placed.

115

Protective and decorative coating application.‑-Protective coating and decorative coating shall be applied as recommended by the manufacturer and as specified herein.  Coatings shall not be applied if rain or temperatures below 4°C are expected to occur before the emulsion film dries.

116

The areas to be surfaced with protective coating shall be clean and dry.  Protective coating shall be applied with spray or soft-fiber brush when the surface and air temperatures are between 4°C and 32°C.

117

Decorative reflective coating shall be applied when the surface and air temperatures are between 4°C and 32°C and as soon as the protective coating surface is wettable and walkable.  The surface is wettable when it accepts water uniformly without beading.  The surface is walkable when foot traffic does not track or pick up the coating.

118

Gravel or slag coating application.‑-A flood coat of hot bitumen shall be applied uniformly over the final ply of roofing felt at the rate of not less than 29 kilograms per 10 square meters.

119

While the flood coat is still hot, gravel shall be firmly embedded uniformly at the rate of at least 195 kilograms per 10 square meters or slag shall be applied uniformly at the rate of at least 29 kilograms per 10 square meters.

120

Roofing walkways.‑-Roofing walkways shall be installed in accordance with the manufacturer’s instructions in areas subject to frequenl foot traffic.

121

FIELD QUALITY CONTROL.‑-

122

Testing.‑-Upon completion, the Engineer may at his option, take at least one 305 mm x 305 mm sample including gravel, from each roof plane, not to exceed one sample per 100 square meters of roof plane.

123

Sample shall be cut as accurately as possible using metal template and knife.

124

The Contractor at his expense shall patch sample test areas with the same roofing materials as used for the rest of the roof to insure watertightness.  The test cut panel shall be put back in place and readhered, and additional plies, equal to the original specification, shall be applied over the panel location before proceeding to install surfacing materials.

125

If any sample does not comply with these special provisions or the manufacturer's requirements, the entire roof or roofs shall be considered unacceptable and shall be replaced at the Contractor's expense.

126

CLEANING.‑-

127

General.‑-Upon completion of the roofing work, remove al tools and implements from the work area.

128

Bituminous markings shall be removed from surrounding surfaces.  In areas where finished areas are soiled by roofing work, the manufacturer of the surfacing shall be consulted concerning removal of the asphalt products.

