
SECTION 11015 - WINDOW WASHING USING ROPE DESCENT SYSTEMS

Note: This specification should be modified to suit a specific project. This specification does not include the design and installation of davits, outrigger beams, and horizontal cable or monorail systems.

PART 1  GENERAL

1.01
SUMMARY

A.
Section Includes:

1.
System design

2.
Tie back anchors

3.
Suspension line anchors

4.
Fall arrest anchors

B.
Products Supplied but Not Installed under This Section:

1.
Imbed items

C.
Related Sections:

1.
Section 03300  Cast-In-Place Concrete

2.
Section 05120  Structural Steel

3.
Section 05500  Metal Fabrications

4.
Section 07500  Membrane Roofing

5.
Section 07620  Sheet Metal Flashing and Trim

6.
Section 07920  Joint Sealants

1.02
REFERENCES

A.
Publications listed herein are part of this specification to extent referenced.

B.
American Institute of Steel Construction (AISC):

1.
AISC Publication Load and Resistance Factor Design for Structural Steel Buildings

2.
AISC Specifications for the Design of Cold-Formed Steel Structural Members

C.
American Society for Testing and Materials (ASTM):

1.
ASTM A36 Specification for Structural Steel

2.
ASTM A123 Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Hardware

3.
ASTM A500 Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes

4.
ASTM A780 Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

5.
ASTM B209-04 Specification for Aluminum and Aluminum-Alloy Sheet and Plate

6.
ASTM B221-02 Specification for Aluminum and Aluminum-Alloy Extruded Bars, Wire, Shapes, and Tubes

D.
American Welding Society (AWS):

1.
AWS D1.1 Structural Welding Code

F.
Occupational, Health, and Safety Standards:

1.
ANSI/IWCA I-14.1 Window Cleaning Safety

2.
1910, Subpart D (Walking and Working Surfaces)

3.
1910.66 Appendix C (Personal Fall Arrest)

4.
1910.66 Subpart F (Powered Platforms)

5.
OSHA- Procedures and precautions for employees using descent control equipment. 

1.03
SYSTEM DESCRIPTION

A. Design Requirements:

1. Safety anchor system design shall comply with current OSHA, ANSI, and local regulations pertaining to window cleaning and fall protection in accordance with sections 1.01, 1.02, and 1.03.

2. Anchor system shall provide independent fall arrest anchorages in addition to working line anchor for each descent location as required by OSHA and ANSI requirements.

3. System shall be designed to be compatible with current window cleaning industry standard equipment (examples: boatswains chairs, swing stage, portable outriggers).

4. Structural requirements of anchorage used for rope descent:

a. Anchorage shall be capable of sustaining a minimum load of 5,000 lbs. in any direction without fracture or pullout (yield tensile strength). Anchor yield tensile strength shall be verified by test report.

b. Anchorage shall be capable of sustaining a minimum load of 2,500 lbs. in any direction without permanent deformation (tensile load). Anchor tensile strength shall be verified by test report.

c. Parapet or guardrails subject to direct loading by workers’ ropes, cables, etc. shall be designed to withstand such loading (typically 1,800 lbs.) . 

5.
Locate primary support and fall arrest anchors in conjunction with areas on façade of building needing to be serviced. Consideration shall be given to the type of suspension equipment that will be used at the building and conditions such as workers’ reach, rigging methods, and roof edge conditions. Anchorages shall be unobstructed and located behind and in line with equipment or portion of building they are intended to service (See illustration at end of this section). 

1.04
SUBMITTALS  

A.
Shop Drawings: 

1.
Submit scaled shop drawings showing location of each anchor and anchor sections detailing all parts and accessories. 

2.
Clearly specify anchor dimensions, materials, fabrication details, hardware, and installation instructions.

3.
Anchor location plan shall include notes with guidelines of proper use of system. 

4.
Field welds shall be indicated on shop drawings using AWS symbols and showing length, size, and spacing (if not continuous).  Auxiliary views shall be shown to clarify welding as required.  Notes such as 1/4 in. (6 mm) weld, or tack weld, are not acceptable.

5.
Shop drawings shall be prepared under supervision of a registered professional engineer and shall bear engineer’s seal. Professional engineer shall be licensed in jurisdiction where project is located.  Include report of tested anchors.

B.
Quality Assurance Submittals:

1.
Certificates:

a.
Provide documentation verifying company’s length of experience and successful performance in design, fabrication, and installation of permanent window washing equipment.

b.
Submit listing of company’s installations representing similar scope and complexity to project requirements for previous 5 years.  List shall include information as follows:

1.
Project name and address

2.
Name of owner

3.
Name of contractor

4.
Name of architect (if applicable)

5.
Date of completion

c.
Provide documentation verifying that installers have been trained by the manufacturer and are competent.

C.
Contract Close-out Submittals:

1.
Operation and Maintenance:

a.
Provide a safety inspection logbook for yearly inspections.  

2.
Project Record Document Data:

a.
Record anchor locations and details.

b.
Submit 2 copies of a reduced, plastic laminated Project Record Drawing showing as-installed anchor locations, details, and instructional text in both English and Spanish.  Post one copy near exits onto roof; owner shall establish exact locations.

c.
Submit a letter of certification by a registered professional engineer licensed in jurisdiction where project is located verifying that installed anchors and system are in compliance with OSHA and ANSI requirements as specified.  Engineer shall witness random testing of not less than four installed anchors (applying a load as determined adequate by the engineer).

1.05
QUALITY ASSURANCE

A.
Qualifications:

1.
Provide products from a company specializing in design, fabrication, and installation of permanent window washing equipment with a minimum of 5 years documented experience. Miscellaneous metal fabricators not normally engaged in design and fabrication of safety anchors are not acceptable.

2.
Manufacturer and installer shall have specific liability insurance (products and completed operations) in an amount not less than $2,000,000.  

3.
Installer shall be trained or qualified by manufacturer in installation techniques and procedures of permanent window washing equipment and shall demonstrate a minimum of 5 years successful experience in such installation.

B.
Regulatory Requirements:

1.
Comply with Occupational, Health, and Safety Standards:

a.
ANSI/IWCA I-14.1 Window Cleaning Safety

b. 1910, Subpart D (Walking and Working Surfaces)

c. 1910.66 Appendix C (Personal Fall Arrest)

d. 1910.66 Subpart F (Powered Platforms)

e. OSHA Procedures and precautions for employees using descent control equipment. 

2.
Welding shall comply with AWS D1.1 and shall be performed by welders qualified to work in jurisdiction where project is located.

3.
Comply with AISC publications:

a.
Load and Resistance Factor Design for Structural Steel Buildings

b.
Specifications for the Design of Cold-Formed Steel Structural Members

1.06
DELIVERY, STORAGE, AND HANDLING

A.
Packing, Shipping, Handling, and Unloading:

1.
Deliver materials in original unopened packaging.

B.
Storage and Protection:

1.
Store materials in a protected area, away from construction activities. Clean bolts that have become dirty before installing.

2.
Do not install damaged materials.  Remove damaged materials from site.

1.07
SEQUENCING

A.
Coordination:

1.
Coordinate delivery and furnish setting drawings, diagrams, templates, instructions, and directions for installation of imbedded items.

2.
Provide advice and assistance for setting anchorage devices as needed.

PART 2  PRODUCTS

2.01
ACCEPTABLE MANUFACTURERS & Installers

A.
Exterior Maintenance System:

1.
Summit Anchor Company

Tel: 800-372-1098
Fax: 301-620-9819

Web Site: summitanchor.com

B.
Equivalent or superior materials and or systems substitutions shall be submitted to architect of record for review in compliance with substitution procedures in Section 01630 of this Project Manual.

2.02
MATERIALS

A.
Structural Components:  Stainless Steel; Type 304 B8
1.
Yield Strength:  42 ksi minimum

B.
Exposed Structural Components:  Galvanized Mild Steel

1.
Steel: ASTM A36, Type 35W

2.
Galvanizing:  ASTM A123

C.
Yield Strength:

1.
High Strength Steel:  50 ksi minimum

2.
Plate and Other Sections:  43 ksi minimum

D.
Non-Structural Components:  Aluminum; 6061-T6 Alloy

1.
Alloys shall conform to requirements published in AA Aluminum Standards.

2.
Sheet and Plate:  ASTM B209

3.
Extruded Bars, Rods, Shapes, and Tubes:  ASTM B221

E.
Cold-Rolled Sections:  ASTM A500

1.
Yield Strength:  55 ksi minimum

2.
Tensile Strength:  62 ksi minimum

F.
Bolts, Nuts, and Washers:

1.
Steel:  ASTM A36, galvanized to ASTM A123

2.
Stainless Steel:  Type 304 

G.
Anchor Bolts (for securement of base plate): 

1.
Metal:  Stainless Steel, Type 304 

2.
Size:  5/8 in. diameter minimum 

H.
Adhesive (for securing anchor bolts):

1.
Product: Hilti HVA Anchoring System

2
Quantity: 4 adhesive fasteners per anchor

I.           Anchor bolts (for Hilti HVA Anchoring System):

1.
Length: As needed for 5 inches minimum embedment in concrete 


2.
Quantity: 4 bolts per anchor

2.03
MANUFACTURED UNITS

A.
General Requirements:

1.
Single insert cast-in-place material shall be stainless steel, Type 304 B8.

2.
When multiple cast-in-place steel studs are used complete anchor (including studs) shall be hot-dipped galvanized.

B. Anchor Eye:  

1. Capable of withstanding 5000 lbs. (2268kg) in any direction without permanent deflection.

2.
Size:  Not less than 3/4-in. (20 mm) diameter material with 3 1/4 in (83 mm) eye opening

3.
Metals:

a.
Forged AISI 1018 (FY=70 ksi)

b.
Stainless steel, type 304

C.
Hollow Steel Section (HSS) Piers:

1.
HSS sections A500 grade C (FY=46 ksi)

2.
Wall Thickness:  As needed to suit application but not less then 0.23 in.

3.
Pier Height:  not less 6 in. above finished roof surface

D.
Base Plate and Other Sections:

1.
Metal:  44W (FY=44 ksi)

2.
Thickness and Securement:  As needed to suit application

E. Corrosion resistance:

1.
Anchor hot-dipped galvanized after fabrication, per ASTM A123 specification.


2
After anchor is hot-dipped galvanized HSS sections filled with molded urethane insulation to prevent condensation. 

F. Flashing with one E.P.D.M. gasket seal top and base: 

1. 
Seamless Spun Aluminum Flashing: ASTM B221; Type 6061-T6 alloy

2.
Stainless Steel: 304


2.04
FABRICATION

A.
General Requirements

1.
Fabricate work true to dimension, square, plumb, level, and free from distortion or defects detrimental to appearance and performance.

2.
Grind off surplus welding material to ensure exposed surfaces are smooth so as not to abrade workers’ ropes.

PART 3 EXECUTION

3.01
EXAMINATION

A.
Site Verification of Conditions:

1.
Examine areas and conditions under which permanent window washing equipment shall be installed.

2.
Report to general contractor any conditions that deviate from shop drawings, or any defects in workmanship that would cause an unsafe installation. This report shall be verified in writing to the general contractor and any other responsible party.    

3.
Correct conditions detrimental to timely and proper execution of work.

4.
Do not proceed until unsatisfactory conditions have been corrected.

5.
Commencement of installation constitutes acceptance of conditions and responsibility for satisfactory performance by installer.

6.
Faults occurring in work of this section due to acceptance of unsatisfactory conditions shall be corrected at no additional cost to owner.

3.02
INSTALLATION

A.
General Requirements:

1.
Install window washing system in compliance with manufacturer’s instructions.  Install equipment level, tightly fitted, and flush to adjacent surfaces as needed for proper installation.

2.
Coordinate anchor installation with roofing installation to ensure a watertight and warrantable condition of the roofing. Anchors shall be directly flashed into roofing in a manner compatible with roofing system and anchors.

3.
When components come into contact with dissimilar metals, surfaces shall be kept from direct contact to prevent corrosion.

4.
No wall anchors, cast-in-place or bolted through, shall be installed through membrane roofing system.

5.
Deform a minimum of two threads of tail end of anchor studs after nuts have been tightened to prevent accidental removal or vandalism.

C. Anchors Welded to Building Structure:

1. Clean metal surfaces of anchor or anchor plates of galvanizing (if not already done) where anchor is to be welded to structure.

2. Clean metal surfaces of structure of paint, mill scale, primer, or rust before welding anchors to structure.

3. After welding, chip away slag and then paint welded areas with cold-galvanizing compound to protect from corrosion.

4. All welders shall be AWS certified.

5. A qualified person shall inspect and confirm weld size with a welding gauge. Following the inspection a written report must be supplied to the building owner and/or general contractor.

6. 
Structural steel to receive roof or wall anchors shall have a surface wide enough so that base plate is welded all the way around. For example, anchors equipped with  4½ in. (112.5 mm) base plates would require a minimum 5 ½ in. (137.5 mm) surface to weld to.

D. Adhesive Type Fasteners:

1. 
Installation of anchors mounted with adhesive type fasteners shall be performed only by installers certified competent by the manufacturer.

2.
Follow adhesive fastener manufacturer’s printed installation instructions and specifications for placement and installation of adhesive anchors.  Do not disturb or load freshly set anchor until curing time elapses as per instructions.

D.
Aluminum Flashing:

1.
Deck flange shall be flashed in compliance with National Roofing Contractor Association recommendations.

3.03
REPAIR/RESTORATION

A.
Galvanizing Touch-Up:

1.
Immediately after erection clean field welds and abraded areas. Repair damaged areas in compliance with ASTM A780.

3.04
FIELD QUALITY CONTROL

A.
Site Tests:

1.
All anchors fastened with adhesive fasteners shall be tested on-site using load test apparatus in compliance with manufacturer’s recommendations.

2.
Load fasteners to loads as determined by structural engineer without any signs of pull out, loosening, turning of fasteners, or damage of any kind.

B.
Inspection:

1.
Inspection shall be performed by a qualified professional engineer registered in jurisdiction where project is located.

2.
Inspection of each anchor where welded to structure shall be performed by a qualified person verifying, in writing, size and quality of weld.  Such an inspection shall be performed before roofing material is installed.

C.
Manufacturer’s Field Service:

1.
Manufacturer shall assist and/or supervise installation of window washing equipment installed by others.

3.05
ADJUSTING

A.
Verify that completed work has been installed correctly and products function properly.  Make adjustments where needed to ensure satisfactory operation.

B.         Complete inspection logbook to certify system for use noting any deviations, changes, or corrections from original shop drawings. Provide as-built anchor layout plan on 11 in. x 17 in. paper or larger together with annual inspection with log book. 
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