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Public Works Standard Construction Measures 

1. SEISMIC AND GEOTECHNICAL STUDIES: The project manager shall ensure that projects

that may potentially be affected by existing soil, slope and/or geologic conditions at the project

site will be screened for liquefaction, subsidence, landslide, fault displacement, and other

geological hazards at the project site, and will be engineered and designed as necessary to

minimize risks to safety and reliability due to such hazards. As necessary, geotechnical

investigations will be performed.

2. AIR QUALITY: All projects will comply with the Construction Dust Control Ordinance

(see Attachment A}. Major construction projects that are estimated to require 20 or more

days of cumulative days of work within the Air Pollutant Exposure Zone must comply with the

additional clean construction requirements of the Clean Construction Ordinance (see

Attachment B}.

3. WATER QUALITY: All projects will implement erosion and sedimentation controls to be

tailored to the project site, such as fiber rolls and/or gravel bags around stormdrain inlets,

installation of silt fences, and other such measures sufficient-to prevent discharges of sediment

and other pollutants to storm drains and all surface waterways, such as San Francisco Bay, the

Pacific Ocean, water supply reservoirs, wetlands, swales, and streams. As required based on

project location and size, a Stormwater Control Plan (in most areas of San Francisco) or a

Stormwater Pollution Prevention Plan (SWPPP) (in certain areas of San Francisco) will be

prepared. If uncontaminated groundwater is encountered during excavation activities, it will

be discharged in compliance with applicable water quality standards and discharge permit

requirements. Groundwater contamination is addressed in item 6 below.

4. TRAFFIC: All projects will implement traffic control measures sufficient to maintain

traffic and pedestrian circulation on streets affected by construction of the project. The

measures will also, at a minimum, be consistent with the requirements of San Francisco

Municipal Transportation Agency (SFMTA}'s Blue Book. Traffic control measures may include,

but not be limited to, flaggers and/or construction warning sign age of work ahead; scheduling

truck trips during non-peak hours to the extent feasible; maintaining access to driveways,

private roads, and off-street commercial loading facilities by using steel trench plates or other

such method; and coordination with local emergency responders to maintain emergency

access. Any temporary rerouting of transit vehicles or relocation of transit facilities would be

coordinated with SFMTA Muni Operations.

5. NOISE: All projects will comply with local noise ordinances regulating construction

noise. Public Works shall undertake measures to minimize noise disruption to nearby

neighbors and sensitive receptors during construction. These efforts could include using best
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SECTION 01 35 51 

VIBRATION CONTROL PROCEDURES 

PART 1 -  GENERAL 

1.1 SUMMARY 

A. This Section includes minimum provisions for compliance with City, state, and federal
laws and regulations for vibration control, and notes to which Standard Construction
Measure (SCM) the section refers.

1. Vibration Control (SCM-5).

B. Related Sections:

1. Section 00 41 00 Bid Form

2. Section 01 35 49 Minimum Environmental Procedures

3. Section 01 31 19 Project Meetings

1.2 REFERENCES 

A. Refer to the following references:

1. Andrews, Jim, et al. Transportation and Construction Vibration Guidance Manual.
California Department of Transportation Report No. CT-HWANP-RT-13-069.25.3,
September 2013.

1.3 DEFINITIONS 

A. For the purposes of this Section, the following definitions apply:

1. Historic buildings or historic structures: Buildings or structures labeled as historic
structures on project plans.

1.4 SUBMITTALS 

A. Contractor shall submit the following prior to the start of construction and prior to
performing any vibration monitoring:

1. A record of laboratory calibration shall be provided for all vibration-monitoring
instruments to be used on site. Certification shall be provided to indicate that the
instruments are calibrated and maintained in accordance with the equipment
manufacturer’s calibration requirements and that calibrations are traceable to the
U. S. National Institute of Standards and Technology (NIST).  The record shall
certify that all seismographs shall have been calibrated by the manufacturer or
certified calibration laboratory within one year of their use on site.

2. Manufacturer’s product data for all vibration-monitoring instruments to be used
on site describing all specified vibration-monitoring instruments, together with
product data and instruction manuals.

3. Documentation and photography of the properties that are the subject of the
Vibration Monitoring Plan, as specified below in 3.4.G.
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4. A written Vibration Monitoring Plan detailing the procedures for vibration 
monitoring. Such plan shall include: 

(a) The name of the Firm providing the vibration monitoring services. 

(b) Description of the instrumentation and equipment to be used. 

(c) Measurement locations and methods for mounting the vibration sensors. 

(d) Procedures for data collection and analysis. 

(e) A limiting value as applied in 3.4, below. 

(f) Means and methods of providing warning when a limiting value is reached. 

(g) Generalized plans of action to be implemented in the event the limiting 
values is reached. The generalized plans of action shall be positive 
measures by the Contractor to control vibrations (e.g. using alternative 
construction methods). 

(h) Procedures for post-construction assessment of any damage due to vibration 
during construction to historic buildings or structures susceptible to vibration 
in or adjacent to the project, and reporting requirements and procedures if 
such damage occurs. 

5. Within 10 working days after the completion of the background vibration 
monitoring as described in 3.4.G, Contractor shall submit a hard copy report 
documenting the results of background vibration monitoring at each monitoring 
location. 

B. Qualification Data:  For firms and persons specified in subsection 1.5 "Quality Assurance" 
of this Section to demonstrate their capabilities and experience.  

1.5 QUALITY ASSURANCE  

A. Qualifications 

1. Qualified Vibration Instrumentation Engineer: a registered Professional Engineer 
in the State of California, who has a minimum of a Bachelor of Science degree in 
civil engineering, and who has at least 4 years of experience in the installation 
and use of vibration-monitoring instrumentation and in interpreting 
instrumentation data.   

B. Regulatory Requirements  

1. All work shall comply with the following: 
(a) San Francisco Police Code, Article 29, Ordinance #274-72 ("Noise 

Ordinance") 
(b) San Francisco Public Works Code, Article 2.4 (“Excavation in the Public 

Right-of-Way”) 
(c) San Francisco Public Works Code Ordinance #175-91,Sections 1100-1107 

C. The City will inspect and monitor Contractor's adherence to the requirements specified 
herein and will report on Contractor's compliance. 

1. Said inspection, monitoring, and reporting activities may include, but are not 
limited to, qualitative, quantitative and photographic observations and data 
collection on the impacts of vibration. 

2. Contractor shall cooperate with such inspection and monitoring activities, provide 
access to the Work site to establish and secure monitoring stations, and make its 
facilities and records available to the City for performing such monitoring. 
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3. The City will issue a Non-Compliance Notice to Contractor for any detected non-
compliance with the provisions herein or of any environmentally objectionable
acts and the corrective action to be taken.

1.6 SEQUENCING 

A. Contractor shall submit a Vibration Control Plan to the City for review and approval at
least 30 days prior to commencing construction.

B. Contractor shall notify the City Representative at least 24 hours prior to starting a new
construction task potentially capable of exceeding the project’s vibration Threshold Value.

1.8 DAMAGES FOR FAILURE TO MEET ENVIRONMENTAL REQUIREMENTS 

A. The Contractor shall be liable for all fines, penalties, liquidated damages and costs
arising from any failure to implement mitigation measures to control vibration impacts that
are subject to Federal, State, and local regulatory fines.

PART 2 -  PRODUCTS 

2.1 MATERIALS 

A. Materials necessary for compliance with the Vibration Monitoring Program:

1. The seismograph(s) used as part of the program shall have the following
minimum features:

(a) Seismic range: 0.01 to 4 inches per second with an accuracy of +5 percent of
the measured peak particle velocity or better at frequencies between 10
Hertz and 100 Hertz, and with a resolution of 0.01 inches per second or less.

(b) Frequency response (+3 dB points): 2 to 200 Hertz.

(c) Three channels for simultaneous time-domain monitoring of vibration
velocities in digital format on three perpendicular axes.

(d) Two power sources: internal rechargeable battery and charger and 115 volts
AC.  Battery must be capable of supplying power to monitor vibrations
continuously for up to 24 hours.

(e) Capable of internal, dynamic calibration.

(f) Direct writing to printer and capability to transfer data from memory to a
secure digital memory card and/or USB mass storage device. Instruments
must be capable of producing strip chart recordings of readings on site within
one hour of obtaining the readings. Provide computer software to perform
analysis and produce reports of continuous monitoring.

(g) Continuous monitoring mode must be capable of recording single-component
peak particle velocities, and frequency of peaks with an interval of one
minute or less.

PART 3 -  EXECUTION 

3.1 VIBRATION CONTROL 
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A. This subsection applies when trees, rock outcroppings, historic buildings, historic
structures, or other resources or landscape features are shown on the project plans and
are labeled as requiring a vibration-monitoring program.

B. Where the project includes or is directly adjacent to a resource susceptible to vibration,
as shown on project plans, the Contractor shall institute a vibration-monitoring program to
protect such properties from excess vibration during demolition and construction activities
associated with the project.

C. The Contractor shall submit a Vibration Control Plan to the City for review and approval,
to be fully implemented upon approval.

1. For purposes of this subsection, “limiting value” shall be:

(a) For Vibration Control Plans for historic buildings or historic structures, 0.12
inches per second peak particle velocity (in/sec PPV) for sustained vibration
(e.g. impact pile drivers, vibratory equipment) in any direction, unless a
greater value is approved in writing by the City Representative.

(b) For Vibration Control Plans for all other resources, 0.2 inches per second
peak particle velocity (in/sec PPV) for sustained vibration (e.g. impact pile
drivers, vibratory equipment) in any direction, unless a greater value is
approved in writing by the City Representative.

2. The Contractor’s vibration-monitoring personnel shall include a Qualified
Vibration Instrumentation Engineer approved by the City’s Representative. The
Qualified Vibration Instrumentation Engineer shall:

(a) Be on site and supervise the initial installation of each vibration-monitoring
instrument.

(b) Supervise interpretations of vibration-monitoring data.

3. Contractor shall collect seismograph data prior to any vibration-producing
demolition or construction activities to document background vibrations at each
monitoring location. The background monitoring shall be performed for a
minimum of two non-consecutive workdays, spanning the hours during which
demolition and construction activities will take place. Monitoring shall consist of a
continuous recording of the maximum single-component peak particle velocities
for one-minute intervals, which shall be printed on a strip chart.

4. Contractor shall have seismographs in place and functioning at least 24 hours
prior to any such activity within 200 feet of the monitoring locations. No significant
vibration-producing activity shall occur within this zone unless the monitoring
equipment is functioning properly, as determined by the City Representative.

5. Contractor shall monitor vibration during demolition and other significant
vibration-producing construction activities as determined by the City
Representative. This monitoring shall consist of a continuous recording of the
maximum single-component peak particle velocities for one-minute intervals,
which shall be printed on a strip chart. During the monitoring, Contractor shall
document all events that are responsible for the measured vibration levels, and
submit the documentation to the City Representative with the data.

6. All vibration monitoring data shall be recorded contemporaneously and plotted
continuously on a graph by the data acquisition equipment. Each graph shall
show time-domain wave traces (particle velocity versus time) for each transducer
with the same vertical and horizontal axes scale

7. The Contractor shall interpret the data collected, including making correlations
between seismograph data and specific construction activities. The data shall be
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evaluated to determine whether the measured vibrations can be reasonably 
attributed to construction activities 

8. The equipment shall be set up in a manner such that an immediate warning is
given when the peak particle velocity in any direction exceeds the Threshold
Value in the previously submitted Vibration Monitoring Plan. The warning emitted
by the vibration-monitoring equipment shall be instantaneously transmitted to the
responsible person designated by Contractor by means of warning lights, audible
sounds or electronic transmission.

9. If a Limiting Value is reached, the Contractor shall:

(a) Immediately notify the City Representative and suspend activities in the
affected area, with the exception of those actions necessary to avoid
exceeding the Limiting Value.

(b) Meet with the City Representative to discuss the need for response action(s).

(c) If directed by the City Representative during the above meeting that a
response action is needed, submit within 24 hours a detailed specific plan of
action based as appropriate on the generalized plan of action submitted
previously as part of the vibration-monitoring plan.

(d) If directed by the City Representative, implement response action(s) within
24 hours of submitting a detailed specific plan of action, so that the Limiting
Value is not exceeded.

10. Where the subject of the Vibration Monitoring Plan is a historic building or
structure, Contractor shall engage a Qualified Historic Architect or Historic
Preservation Professional to document and photograph the properties that are
the subject of the Vibration Monitoring Plan to ensure structural damage does not
result from construction activities that could cause ground vibration.

(a) The post-construction survey and monitoring results will be evaluated to
determine whether the new structural and/or architectural damage was
caused by vibration due to Contractor’s performance of this Work.

(b) If, following completion of construction, changes in the architectural or
structural conditions the properties that are the subject of the Vibration
Monitoring Plan have occurred, Contractor shall restore the buildings to pre-
construction conditions, and to the satisfaction of the City Representative.

END OF SECTION 
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SECTION 01 41 28  

PROTECTION OF EXISTING WATER AND AWSS FACILITIES 

PART 1 GENERAL 

1.01 DESCRIPTION 

A. Design and install temporary supports to work around the San Francisco
Public Utilities Commission’s (SFPUC) Potable Water (PW), Recycled Water
(RW), and Auxiliary Water Supply System (AWSS) facilities to protect and
provide uninterrupted service to these facilities. Contractor will be held
responsible for any damage related to or caused by failure to exercise due
care. Repair of existing utilities and improvements damaged during
construction shall be at the Contractor’s expense.

B. The Contractor shall furnish, install and remove upon completion of the work,
Settlement Reference Points (SRP) and Settlement Monitoring Points (SMP)
for the San Francisco Public Utilities Commission’s (SFPUC) Auxiliary
Water Supply System (AWSS) piping as shown on drawings and conduct the
survey of SRPs and SMPs as specified hereinafter.

C. The Contractor shall perform all required work as stated in this specification
section and as shown on the Drawing(s) and furnish all materials, other than
those specified to be furnished by the City, which are necessary or required to
complete the work.

1.02 RELATED SECTIONS 

Not Used 

1.03 RECORD DRAWINGS AND STANDARDS 

Records of the existing PW, RW, and AWSS facilities and Standard requirements are 
available for examination by bidders/awarded Contractor at the SFPUC’s City 
Distribution Division (CDD), Engineering Section, 1990 Newcomb Ave, San 
Francisco, CA 94124.  Telephone number 415-550-4994. 

Contractors are warned that changes which do not appear in the records for existing 
CDD facilities may have been made. The City makes no representation as to the 
completeness or accuracy of said records and assumes no responsibility thereto. 

1.04 DEFINITIONS 
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A. Maximum Allowable Settlement: Level at which no further movement will be 
acceptable and if reached requires work to be halted until submittal and 
acceptance of a written plan detailing corrective actions and restorative 
measures. 

 
B. Response Values: Predetermined values within the instrument range 

indicating different levels of response as specified herein. 
 
C. Settlement Monitoring Point: A system of points along the alignment of the 

AWSS for monitoring vertical deformation (settlement or heave) at or near the 
ground surface using optical survey techniques. 

 
E. Settlement Reference Point: A stable, fixed control point established at a 

surface structure above ground that is referenced during settlement monitoring 
point measurements to permit calculation of vertical movements. 

 
1.05 REFERENCES 

 
A. AWSS Standard Plans  
 

Drawing No. Title 
 

HPL-5993 Ch. 3 AWSS Standard Details AWSS 
Settlement Point; 07/09/84 
 

HPL-5993.1 Ch. 1 AWSS Settlement Point for Double 
Spigot; 05/16/83 

 
B. AWSS Settlement Monitoring Drawings in the Contract showing approximate 

locations of settlement monitoring and reference points. 
 

C. State of California Labor Code, Section 6705 and 6707. 
 
D. State of California Construction Safety Orders, Article 6 - Excavation. 

 
1.06 SUBMITTALS 

 
Submit the following to City Representative for review: 

 
A.       Work plan, support details, and calculations. 

 
1. Work Plan for working around existing PW, RW, and AWSS facilities.  

The plan shall show the locations of proposed facilities, existing utilities 
and pipelines, proposed pipe supports for SFPUC CDD facilities, pipe 
storage, spoil bank, excavation and pipe laying equipment, shoring 
system, and a description of how the work will proceed around the 
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existing SFPUC CDD facilities. Provide drawings that include dimensions 
to allow determining the distances of objects relative to the SFPUC CDD 
facilities. Sizes of existing and proposed facilities, width and depth of 
proposed trench, and any other pertinent information must be shown in the 
drawings. For proposed structural facilities, such as retaining walls, 
potentially impacting CDD facilities, submit elevation and or section 
views showing horizontal and vertical locations of CDD facilities relative 
to the proposed structure. 
 

2. Where supports are required, submit support details and calculations, 
signed and stamped by a California licensed Civil or Structural Engineer, 
for structural support for the protection of all exposed and/or undermined 
sections of SFPUC CDD pipe or facilities. At the discretion of SFPUC 
CDD Engineering, revised support details and calculations may be 
required to be submitted if conditions vary significantly following 
excavation.   

 
3. Submit minimum (7) days before planned excavation. 

 
B.       Control Density Fill (CDF) mix design where CDF is required per this 

Specification. Submit certified laboratory test results within the past 1-year 
that the mix proportions and materials comply with these Specifications. 
 

C.  Survey of Settlement Reference and Monitoring Points data: The Contractor 
shall submit elevations of all SMPs and SRPs (to be provided in “feet”) by a 
State of California licensed Land Surveyor in addition to deflection 
calculations for each pipe joint. 
 
Data and calculations shall be submitted once prior to the start of construction, 
once a week during construction, once at the end of construction and final 
survey is completed, and when threshold values are exceeded as specified 
below. Pipe deflection angles and elevation readings calculated from SMPs 
and SRPs are to be tabulated in chronological order with all previous results 
for review and approval within 24 hours of the survey being performed. 
 

 
PART  2 PRODUCTS 
 
2.01 CONTROLLED DENSITY FILL 

   
A. Materials shall conform to the following: 

 
1. Cement: ASTM C150, Type II or V. 

 
2. Aggregate: ASTM C33. Aggregate shall consist of fine aggregate with a 

maximum size of 1/4", free of clay, organics, and other deleterious 
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materials. Less than 10 percent by weight shall pass the No. 200 sieve, 
and material passing the No. 40 sieve shall be nonplastic as determined 
in accordance with ASTM D4318. 
 

3. Water: Potable. 
 

4. Pozzolans: ASTM C618, Class C fly ash. Class F fly ash and slag is not 
permitted. 
 

5. Air entraining: ASTM C260. Air content shall not exceed 25 percent. 
 

6. Admixtures: Shall not contain chloride ions and shall not cause delayed 
strength gain. 
 

B. Mixes: 
 

1. Performance requirement: proportioned to be free-flowing, self-
consolidating, hand tool excavatable, low-shrink slurry. 
 

2. Mix design requirement: The Contractor and its supplier shall determine 
the materials and proportions used to meet the requirements of the 
Specifications. 
 

3. Strength: Unconfined compressive strength at 28 days shall be between 
50 to 125 psi tested per ASTM D 4832. 
 

4. Flowability: 6 to 9 inches when tested per ASTM C-143 or ASTM D 
6103. 
 

5. Cementitious Material: Portland Cement. Where pozzolans are used, 
pozzolans shall be limited to maximum 60% of the weight of cement. 

 
2.02 AWSS SETTLEMENT REFERENCE AND MONITORING POINTS 
   

A. AWSS Settlement Reference and Monitoring Well Covers 
 
 6-inch valve cover, H-20 load rated, cover similar to the San Francisco Water 

Department’s 6-inch gate valve cover. 
 
B. Required survey monitoring of AWSS facilities outside of trenches and/or 

excavations:  
 

1. Refer to the AWSS Settlement Monitoring Drawing(s) for the minimum 
number of SMPs to be installed as part of the contract work; and  
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2. For trench/excavation crossing AWSS, the SMPs shall be located 
starting on the closest pipe bell near the edge of the trench and/or 
excavation and installed outward away from the trench and/or 
excavation; and 

 
3. Rod, guide pipe, and monitoring well shall be per Drawings “HPL-

5993” and/or “HPL-5993.1”, which are attached to this specification 
section and shall be at the approximate locations as shown on the AWSS 
work contract drawing(s), which are included in the contract documents. 
The exact SRP and SMP locations shall be determined in the field and 
approved by the SFPUC CDD Representative. 

 
C. Required monitoring of AWSS facilities inside of trenches and/or 

excavations:  
 

1. Exposed AWSS pipe joints in trenches and/or excavations shall be 
identified as a SMP regardless of whether the joint is called out on the 
AWSS Settlement Monitoring Drawing(s) to be surveyed and 
monitored.  Price for additional survey locations when required by the 
specifications and/or by the SFPUC CDD Representative shall be based 
on the Contractor’s total bid price for SMPs divided by the quantity of 
SMPs as shown on the AWSS work drawing(s) to be installed, surveyed 
and removed. Field verification of the exact location shall be required 
and approved by SFPUC CDD Engineering.  
 

2. Additional SMPs within trenches and/or excavations may be necessary 
on either or both sides of the AWSS joint to distinguish the difference 
between vertical displacement and joint deflection. 

 
D. Placement of SRP(s) for survey monitoring of SMPs: 

 
1. A settlement reference point shall be designated by a marking on a 

hydrant or other stable, permanent fixture located within the public 
right-of-way. The same location shall be surveyed for reference over the 
course of the project. Refer to the AWSS Settlement Monitoring 
Drawing(s) for the minimum number of SRP(s) to be installed as part of 
the survey monitoring work. 

 
 
PART  3 EXECUTION 
 
3.01 SUPPORT OF EXISTING PW, RW, AND AWSS FACILITIES  
 

A. Inspection, Review and Approval of Methods 



2nd Street Streetscape Improvements Project     1064J 
 

  
 
 01 41 28 - 6  

 

 
 

1. If existing SFPUC CDD facility, not shown on the drawing or is shown 
on the drawing outside of the influence zone, is found to be within the 
influence zone of the proposed trench/excavation as shown in the figure 
above, the Contractor is required to contact CDD Engineering and 
request an inspection to review and approve the field methods being 
used and/or proposed for the protection of CDD facility. CDD 
Engineering reserves the right to require the Contractor to implement 
protection methods, such as placement of steel plates over AWSS or 
water facilities, additional shoring and pipe supports, use of hand-
digging, change shoring system around impacted CDD facilities, or 
other protective methods, as appropriate for full protection of the CDD 
facilities. 

 
2. If two or more consecutive SFPUC CDD lead filled, cast-iron pipe joints 

are located within the trench/excavation, CDD requires replacement of 
the existing pipe with new ductile iron pipe with elastomeric EPDM 
joint gaskets within the influence zone prior to excavating below the 
pipe.  

 
3. Existing valves exposed in trench/excavation: 

 
a. If existing valve with lead filled joints will be exposed within the 

trench/excavation, CDD requires replacement of the existing valve 
and cast-iron pipe with new ductile iron pipe with elastomeric 
EPDM joint gaskets within the influence zone prior to excavating 
below the pipe as shown in the drawings. 
 

b. If existing valve with restrained elastomeric gasketed joints 
connecting to ductile-iron pipe will be exposed within 
trench/excavation, pipe support requirement shall be the same as that 
for ductile-iron pipe as specified in the following requirement. If 
valve is not restrained, restraints shall be added by CDD prior to 
excavating below the valve. 

 
4. Pipe supports are required where CDD pipe is exposed more than: 

 
a. 6 ft. for cast-iron pipe with no exposed joint. 
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b. 3.5 ft. for cast-iron pipe with exposed joint. 

 
c. 10 ft. for ductile-iron pipe with no exposed joint. 

 
d. 6 ft. for ductile iron pipe with exposed joint(s). 

 
5. Sheet pile driving adjacent to existing CDD pipe shall maintain a 

minimum clear spacing between back of sheet pile and edge of pipe of: 
 

a. 1.5 ft. for ductile iron pipes. 
 

b. 4 ft. for cast-iron pipes. If within 4 ft., settlement monitoring is 
required for both LPW and AWSS lines. Settlement monitoring of 
LPW lines shall be the same as for AWSS lines unless approved 
otherwise by CDD Engineering. 

 
6. Main disconnection/reconnection, and valve replacement work for PW 

and RW shall be performed by SFPUC CDD. Excavation, backfilling, 
pipe laying, paving, traffic control, permitting, and any other support 
work necessary for the PW and RW replacement work shall be the 
Contractor’s responsibility. All AWSS replacement work shall be 
performed by Contractor or subcontractor qualified by CDD to perform 
AWSS main installation. All replacement valves and piping for CDD 
replacement is supplied by CDD. 

 
7. Provide details and calculations for structural support for the protection 

of exposed and/or undermined sections of SFPUC CDD facilities.  
Details and calculations shall be signed and stamped by a California 
licensed Civil or Structural Engineer.   Structural supports shall be 
designed to protect (1) AWSS pipes constructed with Class H cast iron 
lead jointed pipe operating at 350 psi static pressure, (2) AWSS pipes 
constructed with Class 56 ductile iron pipe, (3) PW pipes constructed 
with Class B cast iron lead jointed pipe operating at 150 psi static 
pressure, and (4) PW or RW pipes constructed with Class 53 ductile iron 
pipe operating at 150 psi static pressure. Maximum deflection in pipe 
support members shall not exceed L/500, where L is the unsupported 
length of the member. 

 
B. Restoration of Facilities 
 

If project work exposes CDD facilities, the Contractor is required to  
 
1.  backfill and compact in compliance with San Francisco Department of 

Public Works (SFDPW) Street Excavation Code or as required by 
SFPUC CDD; and 
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2. perform soil compaction testing for backfill material placed within three 

(3) feet, horizontally or vertically, from the outside edge of a  water 
facility, with all test results furnished to CDD Engineering.  

 
For excavations that expose more than four (4) feet of CDD facilities or pipe 
joint (4-inch and smaller pipes are excluded), backfill is required to be 
constructed with control density fill (CDF) material.  CDF material shall be 
free of organic materials and other deleterious substances.  The CDF material 
shall have produced 28 days unconfined compressive strength from 50 pounds 
per square inch (psi) to a maximum of 100 psi and shall contain aggregate no 
larger than 3/8” top size with the 3/8” aggregate comprise less than 30% of the 
total aggregate content.   

 
CDF material shall begin at one (1) foot above the top of any utility crossing 
under a CDD facility and continue up to the bottom of the CDD facility.  CDF 
material shall not extend beyond the spring-line of any CDD facility. Width of 
CDF backfill shall be OD of CDD pipe + 1ft on each side. 
 

3.02 INSTALLATION OF AWSS SETTLEMENT REFERENCE AND 
MONITORING POINTS AND SUPPORT OF PIPE 

 
A. Installation  

 
The SRPs and SMPs shall be installed prior to the start of construction work 
requiring excavation around AWSS pipe.  
 
For SRPs at fire hydrants, the contractor shall select the top center of fire 
hydrant. The contractor must ensure that the exact same point is used to 
establish survey control prior to monitoring of SMPs and additional SRPs. 
 
For installation of SMPs outside of trench/excavations, the Contractor shall 
expose the bell of the pipe so that the position of the guide pipe on the bell can 
be visually verified before backfilling. The installation method used shall not 
cause the guide pipe to move from its intended position. 
 
For installation of SMPs inside of trench/excavations, the Contractor shall 
verify the leveling rod is positioned on top of the pipe by verifying the pipe 
crown with a level vial and marking the exact location on the pipe to ensure 
consistent monitoring of the same point. 
 
The correct positioning of each SRP and SMP on the top of the pipe bell shall 
be verified and approved by a CDD Representative by visual inspection.  To 
request an inspection by a CDD Representative, please contact CDD 
Engineering a minimum of five (5) business days in advance to schedule the 
inspection.  
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It is the responsibility of the Contractor to maintain all SRP and SMP 
installations in working order at all times. 
  
The Contractor shall contact CDD Engineering to perform a “drop test” before 
installation of SMPs or SRPs to determine the ability of the pipe to maintain 
pressure.  The CDD Representative will isolate the AWSS line during the 
installation of SMPs and SRPs and reactivate the line after the construction of 
the SMPs and SRPs is completed by the Contractor.  To request a drop test by 
a CDD Representative, please contact CDD Engineering a minimum of five 
(5) business days in advance to schedule the test. 
 

B. Removal 
 

The SMPs and SRPs shall be removed by the Contractor, including pipe 
guides, monitoring well frames and covers and the roadway restored to its 
original condition(s).   
 

C.  Survey of Settlement Reference and Monitoring Points 
 

1. The Contractor shall obtain elevations of all SMPs and SRPs, by a State of 
California licensed Land Surveyor.   
 

2. Initial Survey: Record the elevations within an accuracy of 0.005 feet 
(1/16-inch) for each settlement monitoring point on all surveys. After 
completion of each instrument installation, take 3 sets of verification data 
readings for each instrument to demonstrate the adequacy of the 
installation, to demonstrate the proper operation and precision of the 
instrument, and to establish an initial value. Differential Leveling and 
Total station accuracy shall comply with the accuracy standard specified 
in Caltrans Second Order Differential Leveling Specifications and Second 
Order (Vertical) TSSS Survey Specifications respectively. If differential 
leveling survey method is used, a collimation (Two-Peg) test shall be 
performed to ensure accuracy within 0.003 feet prior to each survey run. 
Submit the initial readings to the City Representative. 

 
3. Monitoring Schedule: Take readings of all SMPs and SRPs prior to the 

start of construction, once after the construction work is completed, and a 
final time a week after all construction work is completed.  Intermediate 
monitoring frequency during construction shall as a minimum comply 
with the following: 
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Monitoring 
Frequency During 
Sheet Pile Driving 

Monitoring 
Frequency 

During 
Excavation or 

Backfill 

Monitoring 
Frequency in or 
Around Open 

Trench 

Monitoring 
Frequency Away 

from Open Trench 
Daily1 Daily2 3 Days3 Once4 

 
Notes: 
1 For SMP’s within 25 ft. of pile driving, monitor daily if pile installation 

using vibratory hammer and every four hours if pile installation using 
impact hammer. 

2 Daily for SMPs within 25 ft. of a trench section being actively excavated or 
backfilled. 

3 Once every three days for SMPs within 25 ft. of an open trench after 
excavation is completed and utilities are being installed.  

4 Once after trench within 25 ft of SMP is completely backfilled unless 
directed otherwise by the City Representative. 
 

4. Elevation readings from SMPs and SRPs are to be tabulated in 
chronological order with all previous results and sent to CDD Engineering 
for review and approval within 24 hours of the survey being performed.  
Measurements shall be provided in “feet”.  Provide a plot of measured 
values versus time, including a time history of construction activity likely 
to influence such readings. 

 
D.  Response Values and Required Actions 

 
1. The Maximum Allowable Settlement shall not result in any joint 

deflecting more than 1/4 degrees, where the deflection angle is calculated 
using this equation: 
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2. The response values are measured as a percentage of the Maximum 
Allowable Settlement. The Contractor shall abide by the following 
Response Values. 

 

Threshold Value 
Contractor  

Response Value 
Shutdown 

Value 
50% 80% 100% 

 
3. When a given response value is reached, the Contractor shall provide 

written notice within the specified time and respond in accordance with 
the following: 
 
a. Threshold Value: The Contractor shall provide written notice within 

24 hours of occurrence and meet with the City Representative within 
24 hours of providing notice to discuss his means and method to 
determine what changes, if any, shall be made to better control ground 
movement. Instrument readings shall be required on a daily basis, 
unless instructed otherwise, until five consecutive working days of 
readings do not worsen the settlement by more than 5% of the 
Maximum Allowable. 

 
b. Contractor Response Value: The Contractor shall provide written 

notice and meet with the City Representative within 24 hours to 
discuss his means and method to determine what changes shall be 
made to better control ground movement. The Contractor shall actively 
control ground movement in accordance with the approved plan to 
prevent reaching the Shutdown Value: 

 
c. Shutdown Value: Contractor shall stop all work immediately and 

provide written notice within one hour upon occurrence. The 
Contractor shall meet with the City Representative to develop a plan of 
action before the work can be resumed. A drop-test will be performed 
by CDD prior to continuation of work. 

 
E.  Arrangement with Utility Companies 

 
The Contractor shall make all necessary arrangements with the public service 
utility companies and obtain all necessary permits for any work or alteration 
of facilities as may be required due to the above described work. 

 
E.  Street and Sidewalk Restoration 

 
Sidewalk and pavement restoration shall include the replacement of traffic 
lane(s) and crosswalk stripes, parking stall markings, and curb painting that 
might be obliterated during the installation/removal of the SRPs and SMPs 
construction. 
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F.  Expose, Test, Realign, and Repair of AWSS Facilities 

 
1.  Requirement of Repair Work 
 

Should readings from any two sets of surveys indicate a change in 
deflection at or exceeding the Shut Down Value, the Contractor shall stop 
all construction work in the vicinity of the AWSS facilities until the 
AWSS facilities have been inspected, repaired, if necessary, and the CDD 
Representative authorizes the Contractor to resume construction work.   

 
If the CDD Representative determines that repairs are required, the 
Contractor will be responsible for preparing and restoring the site(s) for 
repairing the damaged joint(s).  Repair of damaged joint(s) shall be done 
by CDD at Contractor’s expense. 

 
Site preparation and restoration will include  

 
a. Contractor shall submit for review and approval by CDD Engineering, 

structural plans and details for the support and protection of AWSS 
facilities in the vicinity during repair of the damaged joint;  

 
b. Contractor shall support and protect AWSS facilities per approved 

submittal(s);  
 

c. Contractor shall excavate a trench as required by CDD Engineering to 
expose the damaged AWSS pipe joint for repair purposes; 

 
d. Upon direction and approval from a CDD Representative, Contractor 

shall remove support and protection devices, and restore facilities as 
described in this Section; and     

 
e. CDD Representative shall inspect and approve all site preparation and 

restoration for AWSS joint repair work.   
 
2.  Contractor Responsible for all Costs 
 

Exposure and restoration, testing, realignment, replacement, and repair of existing AWSS 
facilities as described in this Section including furnishing of materials, labor, equipment 
including pump and tools necessary, or required, to do such work shall be at the expense 
of the Contractor.   
 
The Contractor shall be responsible for all CDD labor and material costs associated with 
repairing the damaged AWSS facilities.  
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3.  Testing  
 

The Contractor is hereby notified that change in deflection of an AWSS pipe joint will 
require all the joints between two adjacent SRPs (on each side of the surveyed joint) to be 
exposed and realigned to the original alignment.  The realignment of the pipe shall 
require CDD to isolate the pipe by closing gate valve(s), testing the aligned pipe at a 
pressure of 350 psi (or other pressure designed by the CDD Engineer), repair any joints 
showing leakage or lead extrusions, and reactivating the pipe.   
 
A CDD Representative will witness all pressure tests when performed by the Contractor 
where alignment of the pipe is not required.  The Contractor shall inform CDD 
Engineering a minimum of five (5) business days before all tests.   
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END OF SECTION 

 
 
 

 
 


