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SECTION I – 
FAÇADE MAINTENANCE CYCLE TIME REPORT 

A. INTRODUCTION 

The purpose of this report is to present the design criteria for the façade access systems recommended 
by Lerch Bates for maintenance of the Glass Awning and Light Column/Skylight areas of the Transbay 
Transit Center project to be built in San Francisco, California. Also included in this report are the results of 
our Façade Maintenance Cycle Time (FMCT) analysis for the systems recommended.  

B. DATA 

Location: San Francisco, California 

Tenancy: Transbay Joint Powers Authority Transit Center 

Floors: Four Levels: Grade, Second Level, Bus Deck Level, Roof Park Level. 

Height: East: Grade to Roof Park Level: 64'�9" 
West: Grade to Roof Park Level: 74'�9" 

C. CRITERIA 

The initial Façade Maintenance Cycle Time (FMCT) criteria are set as follows: 
 

Glass Awning – Exterior 45.0 days 

Glass Awning – Interior 45.0 days 

Light Column/Skylights – Exterior 20.0 days 

Light Column/Skylights – Interior  30.0 days 

Analysis of recommended system shows estimated FMCT results as follows: 
 

Glass Awning – Exterior 43.7 days 

Glass Awning – Interior 47.8 days 

Light Column/Skylights – Exterior 19.0 days 

Light Column/Skylights – Interior 32.0 days 

NOTE: The number of days used in this report is an estimate and is based on the assumption that maintenance 
personnel have clear access to the building to carry out their work.      

D. FAÇADE ACCESS CONSTRAINTS 

The main façade access constraints on this project are: 

1. Curvilinear glass awning surrounds the structure. 

2. Glass awning is open to the elements and contains gaps at various locations along the 
enclosure. 
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3. Limited access to the three skylights because of restricted space and extensive support 
structure.  

4. Transit Center “roof top” will be a public park 

5. Transit Center is a high traffic area. 

E. DISCUSSION 

The drawings used for this report were the 50% Construction drawings dated December 20, 2010. In this 
report we will recommend façade access systems for the glass awning and Light Column features of the 
project. We will also identify the pros and cons of the systems recommended and provide an estimate of 
the Façade Maintenance Cycle Times (FMCT) for the exterior and interior of the glass awning and the 
Light Column/Skylights. 

The façade access systems’ intended use is building maintenance which includes window washing, 
caulking, glazing, glass replacement, lighting maintenance and fall prevention. The buildings’ glass 
awning and Light Column/Skylights are composed of glass panels and will require a high degree of hand 
contact to maintain properly.  

In response to Program Management Program Control (PMPC) concern about the gaps in the Awning 
glazing, we interviewed a number of window cleaning companies. They did not believe these gaps would 
pose problems for building maintenance personnel. They recommended the glass be cleaned to with 
water�fed extension poles and reverse osmosis treated water.  

For the purpose of this report we assume the façade maintenance program will be conducted on a bi�
annual interval. 

F. EQUIPMENT DESIGN 

Design Approach 

The design team’s primary objective in designing the façade access system for the Transbay 
Transit project was to insure the health and safety of the building maintenance personnel, 
maximize the efficiency of the system, preserve key elements of the building design, and provide 
low cost solutions while maintaining flexibility for management of the building maintenance 
program. 

The design team has explored a number of options including traditional “roof�mounted” powered 
suspended façade access systems.  Also, in response to PMPC requests of the design team to 
explore robotic systems for use on the glass awning, Lerch Bates has completed a brief 
investigation of these systems. This investigation included interviews with peer consultants and 
manufacturers of various robotic systems. 

The consultants that we interviewed are listed here and are all experts in the field of façade 
access equipment design: 

1. WSP Buildings, London UK, Head of the Façade Access Department. 

2. ASME, “A120 Committee on Safety Requirements for Powered Platforms and Traveling 
Ladders and Gantries for Building Maintenance” President and Principal of his own 
California�based façade access consulting company. 

3. iFH Ingenieruburo Felka�Hoffman für Fördertechnik, Munich, Germany, Principal. 
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The three points that were consistent among these peer consultants were that, first, robotic 
systems are not addressed in any of the current façade access industry codes and standards. 
Second, regardless of the degree of reliability or effectiveness of a robotic system they cannot 
replace humans where building maintenance is concerned; i.e. robotic systems require redundant 
façade access systems to meet long term maintenance needs. Lastly, none of these experts could 
provide us with a single reference of a project that either they were involved in or knew of that has 
a working robotic system.        

The manufacturers we investigated are listed below: 

1. Fraunhofer Institute for Factory Operation and Automation IFF, Magdeburg, Germany. 

2. SERBOT GmbH, Oberdorf, Switzerland. 

3. TAW Weisse International GmbH, Hamburg, Germany. 

4. GLAFA GmbH, Hamburg, Germany (affiliated with TAW Weisse). 

The very limited data from the manufacturers of these systems essentially confirmed the second 
point raised above that these robotic systems require redundant façade access equipment to 
operate effectively and that the building must also be designed in order to integrate them for use. 
Both of which would increase the cost of the building structure. 

Based on our investigation, we believe that these systems are limited in number and therefore 
untested. We also believe they would have a higher first cost then more widely used systems and 
that they lack industry scrutiny with respect to health and safety matters. It is therefore our opinion 
that these systems are not suited for the project nor would they meet the façade access system 
criteria established by the design team.  We would not recommend them for this project. 

 Glass Awning Exterior (Ground to Roof Park Level) 

For all building maintenance activities we recommend using standard ground�based, self�
propelled articulating booms with maximum working heights of up to 70'�0" to access the exterior 
of the building’s glass awning. For window cleaning we recommend using water�fed extension 
poles and reverse osmosis water.  

Glass Awning Interior – Lower Half (Ground to Bus Deck Level) 

For all building maintenance activities we recommend standard ground�based, self�propelled 
articulating booms with maximum working heights of up to 50'�0" to access the lower half of the 
building’s interior glass awning. For window cleaning we recommend using water�fed extension 
poles and reverse osmosis water. 

Glass Awning Interior – Upper Half (Bus Deck Level to Roof Park Level) 

For window cleaning we recommend water�fed extension poles with a maximum working length of 
approximately 30'�0" and reverse osmosis water to clean the upper half of the building’s interior 
glass awning. For other building maintenance activities we recommend ground�based, self�
propelled articulating booms and scissor lifts with a maximum working height of approximately 
50'�0" to access the upper half of the building’s interior glass awning.   
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Awning Gaps and the Potential Effects on Cleaning 

In response to PMPC’s concern about the effects of the ¾" gaps in the Glass Awning, Lerch Bates 
interviewed three building maintenance companies, one in the Seattle area and two in the San 
Francisco area. In all three cases, the principals interviewed did not believe this design feature 
would cause any problems with the window cleaning operation. The two primary reasons given 
were that the volume of water used during glass cleaning is relatively low and any bleed over from 
one side to the other would be resolved (cleaned) on the side of the “last pass” cleaning.     

Light Column/Skylights – Exterior 

We recommend building maintenance personnel use water�fed extension poles with a maximum 
working length of approximately 40'�0" and reverse osmosis water to clean the Light 
Column/Skylights’ exterior glass. For building maintenance activities on Skylight No. 2 (Grid 23) 
we recommend building maintenance personnel utilize a continuous personal fall arrest system 
integrated into the skylight glass exterior to enable direct access to the skylight surface.  

Light Column/Skylights – Interior 

For all building maintenance activities we recommend using a ground�based, self�propelled 
articulating boom with maximum working height of up to 110'�0" to access the interior of the Light 
Column/Skylights’ interior skylight glass.   

Pros: 

• Equipment provides 100% access to the building façades, interior light column/skylights, and 
awning surfaces for the full range of building maintenance activities. 

• Complies with all national codes and standards. 

• Good efficiency; meets FMCT criteria. 

• Standard equipment can be leased or purchased in the local market. 

• Owner has high flexibility in determining the number of machines required for maintenance 
needs.  

Cons: 

• Management of street and pedestrian walkway closures will be necessary. 

• If equipment is purchased by the Owner, then storage of the equipment will be necessary. 

• Storage of equipment under the bus ramp in a secure area. 

G. RECOMMENDATION 

In making our recommendation we took into account three key factors: health and safety of the 
maintenance personnel, complexity of the building design, and efficiency and cost of the building 
maintenance program. 

In order to design the façade access equipment with minimum impact to the building design, provide a 
safe working environment, and meet the FMCT criteria, we recommend the use of a range of standard 
ground�based self�propelled aerial work platforms. These systems are readily available in the San 
Francisco area and can be purchased or rented at the Owner’s discretion.  
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APPENDIX A – 

INFORMATION ON TYPICAL 

SELF�PROPELLED AERIAL WORK PLATFORMS 
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Typical self�propelled articulating boom 
Typical self�propelled articulating boom in parked 

position at the San Francisco International Airport Bart 

  

 

 

Typical articulating aerial work platform in retracted 
position 

Typical articulating aerial work platform in working 
position 
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APPENDIX B – 

INFORMATION ON GROUND�BASED AERIAL WORK PLATFORMS 
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APPENDIX C – 

INFORMATION ON WATER�FED EXTENSION POLES 
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Typical water�fed pole with brush 

 

 

Typical water�fed pole in operation. 
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CLEANING CALCULATIONS 

Input Variables 
Glass Awning 

Exterior 
Glass Awning 
Lower Interior 

Glass Awning 
Upper Interior 

Light 
Column/Skylight 

Interior 

Light 
Column/Skylight 

Exterior 

Number of Maintenance Personnel 2 2 2 1 1 

Work Platform Dimensions 8'�0" x 30" x 42" N/A  N/A 3'�0" x 30" x 42" 

Maximum Lifting Height¹ 66'�4"¹ 36"² N/A  N/A 105'�0" 

Initial Setup Times 30 min. 30 min. 15 min. 15 min. 15 min. 

Hoisting Speed 35 ft./min. 35 ft./min. N/A  N/A 35 ft./min. 

Estimated Cleaning Speed per Man 550 ft²/hour 550 ft²/hour 550 ft²/hour 550 ft²/hour 550 ft²/hour 

CALCULATED RESULTS 

Number of Work Platform Drops 364 350 N/A  N/A N/A 

Lifting Time (maximum height) 1.6 min. 0.8 min. N/A  2.1 min. N/A 

Cleaning Time per Drop (average) 
51.3 min. 28.0 min. N/A  35.0 min. N/A 

0.9 hours 0.5 hours N/A  0.6 hours N/A 

Total Cleaning Time  
311.0 hours 163.1 hours 289.0 hours 237.7 hours 136.0 hours 

36.6 days 19.2 days 18.1 days 28.0 days 16.0 days 

Total Setup Time  
60.7 hours 53.3 hours 30.6 hours 34.4 hours 25.5 hours 

7.1 days 6.9 days 3.6 days 4.0 days 3.0 days 

FMCT 43.7 days 
26.1 days 21.7 days³ 

32.0 days 19.0 days 
47.8 days 

 
NOTE: The façade maintenance cycle times used in this report are based on Lerch Bates’ experience in 
the industry and are intended to be estimates only. 
 
¹ Genie Self�propelled Articulating Boom, Model Z�60/34 or equivalent. 
² Genie Self�propelled Articulating Boom, Model Z�30/20N or equivalent. 
³ FMCT assumes glass cleaning with water�fed poles and reverse osmosis treated water. 
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