CITY OF JERSEY CITY
HUDSON COUNTY, NEW JERSEY
ADDENDUM NO. 4
February 11, 2021
for the
BAYFRONT 1 REDEVELOPMENT – PHASE 1A, SURCHARGE PROGRAM
JERSEY CITY REDEVELOPMENT AGENCY (“JCRA”) CONTRACT NO.: 20-12-MPN8
OUR FILE NO.: PJC00503.01
TO ALL CONCERNED:
Prospective bidders of the above captioned project are hereby notified of the following:
o Concerning Section 205.04 – Instruments of the Specifications and Contract
Documents:
Be advised that the following has been added to the end of Section 205.04
– Instruments of the Specifications and Contract Documents: “9. In an effort
to expedite the instrument installation, the Contractor is required to provide
a minimum of two (2) rigs working concurrently at the job site installing the
various required instrumentation equipment throughout the job site in
accordance with the Plans and Specifications.”
Pursuant to the above, pages 200-24 through 200-35 have been removed
and replaced with 200-24a through 200-35a.

THE FOLLOWING IS ADDED TO THE STANDARD SPECIFICATIONS:

SECTION 205 – GEOTECHNICAL INSTRUMENTATION AND MONITORING
205.01 DESCRIPTION
This work shall include furnishing labor, transportation, equipment, materials, and incidentals necessary for
installing and maintaining instrumentation required, to observe ground movements and monitor the settlement
of permanent roadway and temporary surcharge embankments, for the purpose of pre-compressing existing
compressible layers underlying the site above the roadway embankment design load. Specifically, this work
as a minimum shall consist of installation of settlement platforms, surface monuments, vibrating wire
piezometers, standpipe piezometers, inclinometers and Sondex settlement systems, as well as the
procurement of any required NJDEP permits to perform the instrumentation installation. This work shall also
include the collection of 20 undisturbed samples, if and where required by the Engineer and supplementary
exploratory test borings, if and where indicated or ordered by the Engineer.
205.02 MONITORING WORK BY THE CONTRACTOR
The responsibilities of the Contractor shall include, but not be limited to, the following:
1. Furnish components of instrumentation that are to be installed during construction (i.e., settlement
platforms, Sondex settlement systems, vibrating wire piezometers, standpipe piezometers and
inclinometers) and make factory calibrations.
2. Furnish portable readout units.
3. Install all instrumentation. Perform and report the results of pre-installation and post-installation
measurements.
4. Obtain any required NJDEP permits to perform instrument installation.
5. Collect (20) undisturbed samples, if and where required by the Engineer and provide to the Engineer for
testing.
6. Maintain and calibrate instruments on a regular schedule.
7. Install and maintain settlement platforms, including installation of risers as fill placement takes place.
8. Inform the Engineer in a timely manner when fill placement is taking place.
9. Install fill in 10-inch lifts for heavy compaction equipment and 6-inch lifts for compaction to be achieved
with hand operated equipment.
10. Provide site access during data collection phase.
11. Protect instruments from damage. Repair or replace damaged or inoperative instruments at no additional
cost to the Owner.
12. Abandon instruments no longer needed in accordance with these specifications.
205.03 MONITORING WORK BY THE OWNER’S ENGINEER
The responsibilities of the Engineer shall include, but not be limited to, the following:
1. Develop a program to monitor the movement.
2. Monitor all instrumentation, including settlement platforms surveying.
3. Document fill placement and fill thickness.
4. Establish and update data collection schedule.
5. Collect, process and present data.
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6. Interpret and report data.
7. Determine the implementation of results.
8. Determine when the settlement program objective has been reached and surcharge may be removed.
205.04 INSTRUMENTS
No instrumentation installation shall take place before review by the Engineer of instrumentation submittals.
The Contractor shall protect and maintain all instrumentation throughout the Contract, or until directed
otherwise by the Engineer.
1. Surface Monuments (if and where indicated): Surface displacement reference platforms placed on the
surface of the embankment after embankment is constructed to the top of the surcharge height or the top
of the pavement aggregate base course level. A surface monument consists of a 12-inch diameter by 9inch deep Class A cement concrete cylinder with a reinforcement bar centered in the concrete. The top of
the reinforcing bar is 6 inches above the ground surface and the bottom of the bar is 1.25 ft below the
bottom of the cylinder. Surface monuments will be monitored by optical survey methods to determine
vertical displacements occurring during preloading period, i.e., after surcharge and/or embankment fill
placement.
2. Settlement Platforms: Surface displacement reference platforms. The purpose of settlement platforms is
to measure total ground settlement. Settlement platforms will be installed at both, the “complete
settlement monitoring stations” and the “partial settlement monitoring stations”. A settlement platform
consists of a square steel platform to which risers are attached. The settlement platforms will be placed
on top of existing ground surface before commencement of placement of permanent roadway and
temporary surcharge embankment fill. Settlement platforms are to be set on a level surface at the
locations specified in the plans. If need be, a thin layer of sand can be added to produce a level and even
surface. In areas where the existing ground surface is sloped, excavate as necessary to level platform
base. The riser(s) will be extended as the fill is placed to maintain the top of the settlement platform
between 2 and 4 feet above the average surrounding ground.
Settlement platforms will be monitored by optical survey methods to determine vertical displacements
occurring during and after placement of permanent roadway and temporary surcharge embankment fill.
The coordinates and elevation of each settlement platform will be surveyed and recorded prior to the
beginning of the earthwork operations. During construction activities, the elevations will be surveyed a
minimum of once per week during the active filling, or after each lift is placed, whichever is more frequent.
The number of readings will be reduced to once every two weeks after the full fill thickness has been
placed. If there is evidence that the area is settling excessively or moving laterally, the frequency may be
increased. The fill thickness placed at each settlement platform will also be measured from the fill
thickness marks on the platform riser pipes. There are no limiting criteria for allowable rates of movement
at the settlement platforms. Settlement trends will be developed during the monitoring period. Substantial
deviations from established trends may initiate increased monitoring frequency, at the discretion of the
Engineer.
3. Sondex Settlement Systems: Sondex is a multi-point extensometer system that is installed with
inclinometer casing. The Sondex System consists of a portable readout unit, sensing rings, and Sondex
pipe, a flexible, non-perforated, corrugated drain pipe. Before installation, the sensing rings are attached
to the drain pipe at regular intervals or at depths of interest. The Sondex System is used to monitor
settlement and heave. The Sondex system indicates the depths at which settlement has occurred as well
as the total amount of settlement. The Sondex pipe and inclinometer casing are usually installed at the
same time. Soft grout backfills couple the Sondex pipe to the surrounding ground, so that the pipe and
rings move with settlement or heave. A Sondex settlement system will be installed at each “complete
settlement monitoring station” location. The Sondex system will be installed to extend below Stratum O/D
so that the bottom sensing ring is located in the sand layer, Stratum S1/S2.
The coordinates and elevation of each Sondex settlement monitoring point will be surveyed and recorded
prior to the placement of any surcharge fill. During surcharging activities, the elevations will be surveyed
and recorded prior to the placing of any surcharge fill. During surcharging activities, the elevations will be
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surveyed and the system monitored a minimum of once per week during active material placement or
after each lift of material is placed, whichever is more frequent. The number of readings will be reduced to
once every two weeks after the full surcharge thickness has been placed as determined by the Engineer.
If there is evidence that the area is settling excessively or moving laterally, the frequency may be
increased as determined by the Engineer. The material thickness placed at each Sondex settlement
monitoring point will also be measured from the surcharge thickness marks on the settlement platform
riser pipes. Substantial deviations from established trends may initiate increased monitoring frequency, at
the discretion of the Engineer.
4. Inclinometers: The primary instrument for monitoring lateral, subsurface deformations. There are two
types of inclinometer systems: the portable, traversing probe system and the dedicated, in-place sensor
system. Both systems require the use of inclinometer casing. Inclinometers will be installed within the
temporary wire faced MSE retaining walls proposed along the existing open space areas, on Grand
Boulevards Westbound and Eastbound. The purpose of the inclinometers is to monitor horizontal
movements below the temporary surcharge retaining walls to assess the impact of surcharge placement
on the existing hydraulic barriers and liner system below the existing open space areas. If movements
that would disturb the barriers or liner are indicated, the Engineer will direct the contractor to reduce the
height of the surcharge.
The inclinometers will be installed before any roadway and surcharge material is placed on site. The
casing will be extended as material is placed. Three initial readings will be made on the inclinometer
casing prior to material placement to establish baseline conditions. Readings will be taken at least weekly
while earthwork activities are actively occurring within 50 feet of the inclinometer. Substantial deviations
from established trends may initiate increased monitoring frequency, at the discretion of the Engineer.
Additional action levels including temporary cessation of filling or removal of existing soil may also be
considered, depending on the magnitude and rate of movements.
5. Standpipe Piezometers: Piezometers are used to monitor pore water pressure and joint water pressure in
the soils above and below the consolidating compressible layer and will be used to assist in assessing
when the required degree of consolidation has been achieved. A standpipe piezometer consists of a
perforated section of pipe attached to a riser pipe, installed in fill, sealed in boreholes, or pushed or driven
into place. Standpipe piezometers will be used to monitor the ground water table.
The standpipe piezometers will be installed prior to any roadway and surcharge fill placement with three
initial readings made at least one week prior to the initiation of earthwork activities, during a time when
the water table has not been affected by a recent storm event. The piezometer readings will be made
three times per week during periods of active surcharging, or immediately after a lift of fill has been
placed, whichever is more frequent.
Standpipe piezometers will be installed at each “complete settlement monitoring station” location.
Standpipe piezometers will be installed in layer F1, fill layer above the compressible layer, O/D and will
extend a minimum of 10 ft within the layer.
6. Vibrating Wire Piezometers: The purpose of vibrating wire piezometers (VWP) will be to monitor pore
pressure changes within the compressible layer O/D, during the roadway and surcharge fill placement as
well as during the surcharge maintenance rest period. Pore pressure dissipation will be monitored to
confirm that consolidation is occurring and to evaluate the effective stress in Stratum O/D. VWP will be
installed at both, the “complete settlement monitoring stations” and the “partial settlement monitoring
stations”. The depth of installation of the VWP will vary and will depend on the thickness of the
compressible layer, Stratum O/D. In general, the VWP will target the middle, top and bottom of Stratum
O/D. Exact depths will be field verified.
7. The VWP will be installed prior to any roadway and surcharge fill placement with three initial readings
made at least one week prior to the initiation of surcharge activities, during a time when the water table
has not been affected by a recent storm event. The piezometer readings will be made three times per
week during periods of active surcharging, or immediately after a lift of fill has been placed, whichever is
more frequent, at the discretion of the Engineer.
8. One VPW will be installed in the center of the compressible layer, Stratum O/D at each monitoring
location. During placement of new fill, the piezometer readings are expected to rise in relation to the total
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unit weight of the fill. If the pore pressure increase exceeds 90 percent of the theoretical increase
predicted from the total unit weight of fill (measured in the vicinity of the settlement platform), the
Contractor shall notify the Engineer immediately.
9. In an effort to expedite the instrument installation, the Contractor is required to provide a minimum of two
(2) rigs working concurrently at the job site installing the various required instrumentation equipment
throughout the job site in accordance with the Plans and Specifications.
205.05 INSTRUMENT MONITORING
Instrument Monitoring shall be performed by the Engineer. Instrument monitoring is the reading and/or
measuring of installed instruments at defined time intervals; calculating elevations, changes from initial
elevations, lateral displacements, vertical displacements, changes in pore water pressures and recording and
plotting of all instrument readings. Survey control consists of precise field measurements as specified herein,
taken by qualified personnel using approved methods and equipment for accurately determining elevations,
coordinates, and distances essential for the prosecution of this Section's work. The purpose of instrument
monitoring is to accomplish some or all of the following:
1. To monitor the actual performance of the subsurface soil during and after the construction of permanent
roadway embankments and temporary surcharge embankments to verify surcharge program design
assumptions.
2. To monitor pore pressure dissipation to confirm that consolidation is occurring and evaluate effective
stress in Stratum O/D.
3. To provide data to allow comparisons of actual and predicted settlement.
4. To document fill volumes and fill density for use in settlement calculation and for use as supporting
documentation for construction contract payment items.
5. To monitor lateral ground movements with the objective to permit timely implementation of proper
remedial measures, when and as required, to prevent damage to the existing open space areas.
6. To provide reliable information for the Engineer to evaluate the settlement data and to determine if more
time is required/available for surcharging or if new surcharge loads need to be calculated and the
surcharge fill height increased.
7. To determine when the settlement program objective has been reached and surcharge may be removed.
Progress reports shall be issued by the Engineer periodically during the placement of embankment and
surcharge embankment fills and during the maintenance rest period. A final surcharge completion report will
be issued by the Engineer when the objective of the surcharge program is met.
205.06 QUALITY ASSURANCE
A. Standards and References
ASTM A36 Carbon Structural Steel
ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless.
ASTM C109 Compressive Strength of Hydraulic Cement Mortars Using 50-millimeter Cube Specimens.
ASTM C827 Early Volume Change of Cementitious Mixtures.
ASTM D1557 Moisture-Density Relations of Soils and Soil-Aggregate Mixtures using 4.5 kg Rammer and
457-millimeter Drop.
ASTM D1586 Penetration Test and Split-Barrel Sampling of Soils.
ASTM D1785 Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120.
ASTM D6598 Installing and Operating Settlement Platforms for Monitoring Vertical Deformations.
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B. Control of Materials
1. The Engineer reserves the right to approve each of the materials to be used in fulfilling the
requirements of instrumentation work. Approval of the materials to be used for instrumentation shall
not relieve the Contractor of the responsibility to provide instrumentation in accordance with these
Specifications.
2. The Engineer reserves the right to inspect, test, and approve and/or reject the workmanship of the
instrumentation equipment and materials.
3. A final quality assurance inspection shall be made by the manufacturer before shipment. During the
inspection, a checklist shall be completed to indicate each inspection and test detail. A completed
copy of the checklist shall be supplied with each instrument.
C. Field Monitoring
1. The Engineer reserves the right to approve, reject, modify or change the method of installation and
maintenance of monitoring devices. Approval of the method of installation and maintenance of
monitoring devices shall not relieve the Contractor of the responsibility to install and maintain the
instruments in conformance with these Specifications.
2. The Engineer shall be notified of monitoring devices that become damaged or inoperable within 12
hours of the time the Contractor becomes aware of such conditions.
3. The person in responsible charge of the surveyors shall be a Professional Land Surveyor registered
in the State of New Jersey, with a minimum of four years of experience in deformation measurements
of the types and accuracies specified herein. The field survey Party Chief shall have a minimum of
two years of experience in deformation survey measurements of the types and accuracies specified
herein.
4. The Contractor’s instrumentation personnel and surveyors, including the geotechnical instrumentation
specialist, the superintendent, the field survey Party Chief and all other field and office personnel shall
be subject to the approval of the Engineer.
D. Data Evaluation:
1. The Engineer shall compile the data results from each instrument periodically and compute the
apparent rate of consolidation and the effective stress gained in the consolidating layer.
2. The Engineer will issue periodic progress reports containing the data during the report period, the
progress of the consolidation, and the need if any for modification of the proposed surcharge
program.
205.07 SUBMITTALS
No instrumentation shall be delivered or installed on the site before review and approval by the Engineer of
the materials, products and installation procedures. At least 30 calendar days before proceeding with the
work, the Contractor shall submit to the Engineer for review the following:
1. Schedule and Procedures: Proposed schedule and procedures for instrumentation installation and
performance of initial reading monitoring for the instruments. Detailed step-by-step procedure for
installation, together with a sample installation record sheet. The procedures shall be bound and indexed.
The installation procedures shall include, but not be limited to:
a. Drill casing type and size.
b. Sample depths.
c.

The method to be used for cleaning the inside of casing.

d. Depth increments for backfilling boreholes with sand and bentonite pellets.
e. Method for overcoming buoyancy of instrumentation components during grouting.
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f.

Method for sealing of joints in to prevent ingress of grout.

g. Method and equipment for mixing and placing the grout.
2. Product Data: Manufacturer's catalog cuts, shop drawings, material specifications, installation and
maintenance instructions, and other data pertinent to the work of this Section.
3. Within two workdays of receipt of each instrument at the site, the Contractor shall submit to the Engineer,
copy of factory calibration, manufacturer's test equipment certification, and completed copy of quality
assurance checklist.
4. Grout Mix: Material specifications and mix design for grout required for settlement indicator installations,
as indicated on the Plans or approved shop drawings, along with verification from a certified testing
laboratory that this mix is in accordance with the requirements specified. The information shall include
specifications for proposed grout mixes, including commercial names, proportions of admixtures and
water, mixing sequence, mixing methods and duration, pumping methods and tremie pipe type, size, and
quantity.
5. Qualifications: Resumes for all supervisory personnel, technicians, and drillers performing the
instrumentation work.
6. Survey Control Layout: Show survey bench marks and baselines.
7. Instrumentation Layout and Installation Details: Within two days of installing each instrument, the
Contractor shall submit an installation record sheet, including the appropriate items from the following list:
a. Project name.
b. Contract name and number.
c.

Instrument type and number including readout unit.

d. Planned location in horizontal position and elevation.
e. Planned orientation.
f.

Planned lengths and volumes of backfill.

g. Personnel responsible for installation.
h. Plant and equipment used, including diameter and depth of any drill casing or augers used.
i.

Date and time of start and completion of installation.

j.

Spaces on record sheet for necessary measurements or readings required at hold- points during
installation to ensure that all previous steps have been followed correctly including instrument
readings made during installation.

k.

A log of subsurface data indicating the elevations of strata changes encountered in the borehole. Soil
strata nomenclature shall conform to the Burmister Classification System.

l.

Type(s) and depth(s) of backfill used to fill instrumentation boreholes.

m. As-built location in horizontal position, adjacent ground elevation, top of instrument elevation for
settlement platform risers and bottom of borehole elevation.
n. As-built orientation.
o. Result of post-installation acceptance test.
p. Weather conditions at the time of installation.
q. Notes of importance on the installation including problems encountered, delays, unusual features of
the installation, and details of any events that may have a bearing on instrument behavior.
8. Readout Units: Manufacturer’s specifications and operation manuals for Engineer’s review and approval
prior to purchase.
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205.08 JOB CONDITIONS
1. Protection: Protect from damage due to construction operations, weather, traffic, vandalism, survey
reference and control points, instruments and appurtenant fixtures, instrument leads, connections, and
other components of the instrumentation systems. Replace any monitoring probes, cables, or readout
units that may be damaged or, in the opinion of the Engineer, are not functioning properly or consistently.
2. Scheduling: Except where otherwise specified, maintain access to instruments. Temporary stoppage or
interruption of certain portions of the work may be required to enable the Engineer to monitor, take
readings and or remediate instrumentation. The Engineer will perform such monitoring and measurement
in a manner not to delay the work unnecessarily. The Contractor's schedule shall include time for such
monitoring and measuring, and shall allow for remediation/reinstallation of replacement instruments in the
event of damage or inoperability, due to any cause whatsoever.
3. When in the Engineer's judgment, the instrumentation data indicate potentially damaging ground
displacements the Contractor shall modify the construction rate and sequence as directed by the
Engineer, at no additional cost to the Owner, and take other action as approved by the Engineer to
reduce further excess ground displacements to an amount acceptable to the Engineer.
205.09 MATERIALS
1. The Contractor shall provide products, materials, and equipment in conformance with the Plans,
approved Shop Drawings and Specifications so as to fulfill the requirements of this Section.
2. Whenever any product is specified by brand name and model number, such specifications shall be
deemed to be used for the purpose of establishing a standard of quality and facilitating the description of
the product desired. The term “or approved equal” shall be understood to indicate that the “approved
equal” product is the same or better than the product named in the Specifications in function,
performance, reliability, durability, quality, accuracy, and general configuration. This procedure is not to
be construed as eliminating from use other suitable products of equal quality by other manufacturers. In
such cases, the Contractor may submit complete comparative data to the Engineer for consideration of
another product. Substitute products shall not be used in the work unless accepted in writing by the
Engineer. The Engineer will be the sole judge of the suitability and equivalency of the proposed substitute
product. The Engineer’s decision will be considered final.
3. Any request from the Contractor for consideration of a substitution shall clearly state the nature and
amount of any deviation(s) from the product specified.
4. For each instrument type, provide an instruction manual which shall include the following:
a. A description of the purpose of the instrument.
b. Step-by-step instrument installation procedure including materials, tools, spare parts and any
borehole requirements.
c.

Maintenance procedures.

d. Step-by-step data collection procedures.
e. Data reduction, processing, and plotting procedures.
5. All graduations shall be in English Units.
a. Surface Monuments
1) No. 5 steel reinforcement bars, 2.5 feet minimum length, corrosion protected - Section 908
2) Class A Cement Concrete – Section 905
b. Settlement Platforms
1) The telltale pipe shall be standard weight (Schedule 40) carbon steel meeting ASTM A53, Grade
B standards.
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2) Base plate shall be steel conforming to the requirements of ASTM A-36, corrosion protected.
6. Cementitious Materials
a. Special Grout Mix: The special grout required for installation of instrumentation shall be a cementbentonite material that is non-shrink and non-metallic. The special grout shall not contain calcium
chloride or other salts, or aluminum or other harmful metals. When tested in accordance with ASTM
C827, the material shall show no shrinkage in the plastic state. For soft soils (SPT N≤4), when tested
in accordance with ASTM C109, the special grout mix shall have a 7-day strength of no less than 2
psi and a 28-day strength of approximate 4 psi as measured on 2-inch cubes. For harder soils (SPT
N>4) and/or rock, the special grout mix shall have a 7-day strength of no less than 70 psi and a 28day strength of approximate 100 psi.
b. Lean Concrete: The concrete required for installation of protective terminal boxes shall have a
minimum compressive strength of 500 psi.
7. Terminal Boxes and Covers
a. Provide temporary covers to protect instrumentation from damage or disturbance during the
placement of embankment and surcharge fills.
b. Upon completion of fill to the design grade, provide casing extensions and locking caps to protect
against vandalism. Submit details for terminal boxes and covers for each type of instrument
consistent with the instrument manufacturer’s details.
205.10 METHODS OF CONSTRUCTION
Placement of permanent roadway embankment and temporary surcharge fill shall not take place until
geotechnical instrumentation installation has been completed and approved by the Engineer and baseline
readings have been taken for each instrument.
A. General
1. All instrumentation shall be furnished and installed at the locations and in accordance with the details
shown on the approved Shop Drawings, and in accordance with the requirements of these
Specifications, or as directed by the Engineer.
2. The Contractor shall notify the Engineer at least 10 working days prior to installing each instrument.
3. Instrumentation shall include maintaining instrumentation throughout the Contract, or until directed by
the Engineer that readings may cease. This shall include, but not be limited to, the raising and
lowering of settlement platform risers, as required, to enable access to and measurement of
monitoring instruments from the top of the embankments. Locations where instrumentation protrudes
through the fill or extends out beyond the toe of the fill shall be barricaded and clearly flagged with
brightly colored flagging. Barricading shall consist of nominal 2-inch x 4-inch lumber risers and
horizontals, extending a minimum of 4 feet above the ground, or by other methods approved by the
Engineer. The barricades shall be placed at least 2 feet in all directions from monitoring devices.
Each barricade shall be flagged so it's highly visible to equipment operators and others. The
Contractor shall maintain barricades and flagging throughout the period of the Contract, or until the
Engineer determines that the instrumentation may be abandoned and removed.
4. Initial readings shall be taken daily at approximately the same time for 3 successive days following
installation to establish baseline readings.
5. Damaged instrumentation that has not already been abandoned and is still needed shall be repaired
or replaced with identical instrumentation, to the satisfaction of the Engineer and at no additional
expense to the Owner. All earthwork operations within a specified distance shall cease until the
damaged instrumentation is repaired or replaced. The Engineer shall make the sole determination as
to the specified distance to which earthwork will cease. The repair or replacement shall occur within
one week of notification of damage by the Engineer, unless otherwise specified.
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B. Surface Monuments (if and where ordered)
1. Surface monuments shall be installed at the locations shown on the approved Shop Drawings.
2. The Contractor and the Engineer shall jointly take the initial surface monument readings immediately
after the monuments are installed. The Engineer’s Surveyor will survey the position and elevation at
the top of the reinforcement bar at weekly intervals until the monitoring period ends.
3. No construction activity other than monitoring shall take place within the quarantine areas and time
frame.
C. Settlement Platforms
1. Settlement platforms shall be installed at the locations denoted on the Contract Drawings as
“complete settlement monitoring station” and ”partial settlement monitoring station”.
2. Settlement platforms shall be fabricated and installed as shown on the approved Shop Drawings.
3. Settlement platforms shall be placed on a sand base (i.e., bottom of embankment). After filling in any
depressions and/or grading the platform subgrade, the sand base shall be tamped using a vibratory
smooth-plate tamper to provide a firm, unyielding and level bearing surface for the settlement
platform. The compacted surface shall not be more than 1/8 inch per foot from level in all directions.
The vertical pipes shall have a maximum length of 4 feet for each section. Centralizers shall be
provided between the riser pipe and casing pipes at maximum intervals of 4 feet to ensure verticality.
A container, as shown on the Plans, shall be placed around the initial length of casing pipe to the
edges of the platform. This container shall be backfilled with tamped clean sand or gravel to support
the pipe in a vertical position during fill placement until the fill is carried above the platform as shown
on the approved Shop Drawings.
4. The fill surrounding the settlement platform riser shall be placed in a controlled manner so as to
prevent damaging or moving the riser pipe. The outer protective casing shall not be more than 1/8
inch per foot from vertical in all directions at all times while placing the surrounding fill. The verticality
of the outer casing shall be checked periodically while placing the fill to assure this result.
5. As the height of fill above the settlement platform changes, the casing and riser shall be increased or
decreased in maximum 4-foot increments to maintain the top of the pipe and casing above the fill. As
each additional length of pipe is added or removed, the pipe cap on the casing shall be immediately
transferred to the top section on the settlement platform to prevent fill material from entering the
casing.
6. Each settlement platform shall be marked with barricades as described above. Additionally, the
casing pipe shall be painted Day-Glo orange or yellow. The Contractor shall maintain the paint
throughout the Contract.
7. The Contractor and the Engineer shall jointly take the initial settlement platform readings immediately
after the settlement platform is installed, and before any fill is placed. The Engineer’s Surveyor will
survey the position and elevation of the settlement platform risers at least once every week until one
month after completion of placement of the roadway embankment and temporary surcharge fills, and
then at least once every other week until the monitoring period ends, as determined by the Engineer.
The Contractor shall notify the Engineer at least two working days before placement of fill.
8. The settlement platform risers shall at no time rise above 4 feet over the surrounding ground surface
elevation. Sections shall be added or removed as necessary during filling to maintain the tops of the
pipes at least 2 feet above the surface of the fill.
9. The settlement platform risers shall be surveyed by the Engineer’s Surveyor immediately before and
after additional extensions are added. The Contractor shall notify the Engineer at least two working
days before extension of the settlement platform risers.
10. Upon completion of final readings, and once the Engineer has determined, a settlement platform may
be abandoned, the platform shall be cut off at an elevation determined by the Engineer and disposed
of, and the remaining settlement platform shall be left in place.
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D. Sondex Settlement Systems
1. Sondex settlement systems shall be installed at the locations denoted on the Contract Drawings as
“complete settlement monitoring station”.
2. Follow the instrument’s manufacturer recommended installation procedure.
3. Installation notes are provided on Contract Drawings GT-40 and GT-41: Instrumentation Details-1
and 2.
E. Inclinometers
1. Inclinometers shall be installed at the locations shown on the Contract Drawings.
2. Follow the instrument’s manufacturer recommended installation procedure.
3. Installation notes are provided on Contract Drawings GT-40 and GT-41: Instrumentation Details-1
and 2.
F. Standpipe Piezometers
1. Standpipe piezometers shall be installed at the locations denoted on the Contract Drawings as
“complete settlement monitoring station”.
2. Follow the instrument’s manufacturer recommended installation procedure.
3. Installation notes are provided on Contract Drawings GT-40 and GT-41: Instrumentation Details-1
and 2.
G. Vibrating Wire Piezometers
1. Vibrating wire piezometers shall be installed at the locations denoted on the Contract Drawings as
“complete settlement monitoring station” and “partial settlement monitoring station”.
2. Follow the instrument’s manufacturer recommended installation procedure.
3. Installation notes are provided on Contract Drawings GT-40 and GT-41: Instrumentation Details-1
and 2.
H. Instrumentation Monitoring
1. All initial readings shall be taken jointly with the Engineer. The Engineer will take the remaining
baseline readings, and all subsequent readings.
2. Baseline Readings:
a. Obtain baseline readings for all instruments before placement of permanent roadway
embankment and temporary surcharge fills.
b. Determine baseline readings by conducting at least three separate and complete sets of readings
on each instrument, at similar time over a minimum 3-day period, which yield consistent results.
c.
I.

At the end of the 3-day period, the Engineer will analyze the results of the baseline readings and
shall notify the Contractor when fill placement can commence.

Tolerances
1. Establish the elevation of benchmarks to an accuracy of 0.01 feet or less.
2. Establish the initial elevation of settlement platform (top riser) to 0.001 feet.
3. Establish the initial coordinates of each instrument installation to 0.01 feet.

J.

Survey Control
1. Before the start of construction, establish bench marks for use by monitoring instruments using bench
marks installed as part of this Contract, to the tolerances specified herein.
2. Establish the elevation of bench marks by running level circuits started and closed at the specified
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existing benchmarks.
a. Establish turning points during leveling so that foresight and back-sight distances are
approximately equal.
b. Use well defined surface points of solid objects or masonry nails driven into pavement for turning
points.
c.

Establish an error of closure less than 0.01 feet for level circuit closures. If an error of closure
greater than 0.01 feet is achieved for any level circuit, resurvey the circuit.

d. Prove the established elevations of benchmarks by obtaining consistent results on at least three
separate and complete level circuits. If an inconsistent elevation for any bench mark results,
resurvey the level circuit until correct and repeatable elevations are obtained.
K. Protection and Maintenance
1. Protect and maintain instrument systems throughout the entire Contract. Maintenance shall include
draining or flushing of protective terminal boxes, repairs to damaged or missing components of
systems, and raising instrumentation, as required, during general excavation and fill placement.
Damaged or missing instrumentation shall be repaired or replaced by the Contractor within seven
days, unless otherwise specified, at no additional expense to the Owner.
2. The Contractor shall furnish and install protective steel standpipes as specified and as shown on
approved Shop Drawings, or an approved equal. Such standpipes shall be installed at the locations
indicated on the approved Shop Drawings. The standpipes shall be installed outside and
concentrically with the instrument casings, and as approved by the Engineer. The standpipes shall
extend to a maximum of 4 feet above the final grade and shall penetrate at least 2 feet below the
ground surface, and as approved by the Engineer. Ensure intimate soil-to-standpipe and standpipeto-instrument casing contact using lean concrete as specified.
L. Disposition of Instruments
1. All instruments shall be decommissioned following NJDEP guidelines. When directed by the
Engineer, remove and dispose of those portions of all instruments, including standpipes and covers
that are readily accessible. Grout all remaining open portions of boreholes, backfill the area and/or
patch asphalt and concrete surfaces in like kind, and restore to the Engineer’s satisfaction. Grout
shall be cement grout consisting of Type III Portland cement and water. The Contractor is also
responsible for preparing and filing the pertinent NJDEP report.
205.11 SUPPLEMENTARY EXPLORATORY TEST BORINGS
Four (4) additional exploratory test borings (CME B-4, CME B-5, CME B-6 and CME B-7) will be drilled at the
locations indicated on Contract Drawing GT-39: Instrumentation and Supplementary Borings Layout Plan.
The actual drilling locations might change at the direction of the Engineer. The anticipated depth of drilling
below existing ground surface is 90 feet. All test borings will be performed utilizing standard drilling
techniques under full-time observation by the Engineer. Soil samples will be obtained from within the borehole
by means of a two-inch outside diameter split spoon sampler driven in accordance with ASTM Designation D1586 for Standard Penetration Test. Soil samples will be obtained continuously within the upper twelve feet
and at five-foot intervals thereafter. Rock coring, if required, will be performed utilizing an NX size double tube
core barrel. All soil samples will be classified in the field in accordance with the Burmister Soil Identification
System. A total of eight (8) Shelby Tube samples will be taken, four (4) within the upper compressible layer,
Stratum O/D and four (4) within the lower compressible layer, Stratum RC. All soil samples will be provided to
the Engineer for testing.
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205.11 MEASUREMENT AND PAYMENT
Measurement and payment will be made under:
Item

Pay Unit

GEOTECHNICAL INSTRUMENTATION

LUMP SUM

COLLECT UNDISTURBED SAMPLES

UNIT

SUPPLEMENTARY EXPLORATORY TEST BORINGS

LF

Geotechnical Instrumentation shall include furnishing, installation and maintenance of 20 settlement plates,
11 Sondex settlement systems (110 sensing rings), 20 vibrating wire piezometer locations (20 locations at 3
VWP per location), 11 standpipe piezometers and 6 inclinometers.
Geotechnical Instrumentation also includes furnishing of all readout units (Sondex, vibrating wire piezometer
and inclinometer), as well as the decommission of all instrumentation at the end of the surcharge and
instrumentation program).
Collect Undisturbed Samples shall include furnishing of Shelby Tubes and collection of undisturbed samples
during instrumentation installation. A total of twenty (20) undisturbed samples will be collected, one (1) per
settlement monitoring station.
Supplementary Exploratory Test Borings shall include drilling of four (4) test borings to an approximate depth
of 90 ft and, the furnishing of Shelby Tubes and collection of eight (8) undisturbed samples.
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