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PART 1 - GENERAL 
 
1.1 SUMMARY  
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 
 

B. The Authority shall retain a Geotechnical Engineer that will provide the necessary 
foundation and subgrade approvals for this project. 

 
1.2 SECTION INCLUDES 
 

A. Work shall consist of the execution of earthwork and related work as indicated on the 
Contract Drawings and within these Specifications, including but not limited to the 
following: 

 
1. Excavation, fill, backfill and compaction to provide subgrades for foundations, 

building slabs on grade, walks, pavements, and landscaping. 
 
2. Proofrolling  
 
3. Placement of Compacted Fill 
 
4. Dewatering 
 
5. Shoring, bracing and underpinning 
 
6. Placement of bedding layer. 
 
7. Removal and disposal of excavated materials not required for, or not suitable for, 

the work. 
 
8. Removal and disposal of existing underground utilities. 
 
9. Placement of grass required to stabilize stockpiled soil materials. 
 
10. Performing soil testing and inspection services not covered by the Authority 

(New Jersey Schools Development Authority). 
 
11. Installation of perimeter foundation drainage system, underslab drainage system, 

vertical drainage mats and vapor barrier etc. 
 

1.3 RELATED SECTIONS 
 

A. Project Survey and Layout – Section 02120 
 
B. Soil Erosion and Sediment Control – Section 02135 
 
C. Shoring and Bracing – Section 02150 
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1.4 REFERENCES  
 
A. Site Specific Reports 

 
1. Geotechnical Engineering Report, dated 16 August 2005 
2. Summary of Supplemental Geotechnical Investigation, dated 9 November 2011. 
3. Notice of Field Condition, dated 26 June 2012 
4. Preliminary Assessment Report, dated 12 June 2003 
5. Site Investigation Report, dated 18 August 2003 
6. Remedial Action Work Plan, dated 18 August 2003 
7. Supplemental Environmental Investigation, dated 9 November 2011 

 
B. The current specifications of the New Jersey Department of Transportation. 

  
C.  Latest version of American Society for Testing and Materials (ASTM) standards. 
 
D. International Building Code New Jersey Edition (2009). 
 
E. OSHA Safety Regulations. 
 
F. Latest New Jersey Department of Environmental Protection (NJDEP) Regulations. 
 
G. In case of conflict between references, specifications and report, the most stringent shall 

apply. 
 

1.5 PROJECT CONDITIONS 
 

A. The project is located in an urban area in the City of Elizabeth, NJ. Public streets and an 
existing school building border the site. The project site is currently vacant but was 
occupied by former structures which have been removed. 

 
B. 2012 Mass Excavation: A mass excavation was performed at this site from May through 

July  2012 as part of a preliminary site preparation package. Existing fill materials were 
excavated and removed from the site and replaced with approved materials. The majority 
of the site was excavated to el 16.5. Slopes remain along the adjacent streets and 
properties where shown. A 6-inch-thick layer of imported dense graded aggregate (DGA) 
was placed over the exposed subgrade. Currently the majority of the site is at el 17.  

 
C. Unsuitable Soils: Unsuitable (soft, loose, unstable, saturated) soils were identified in the 

geotechnical investigations and during the 2012 mass excavation work. Unsuitable soils 
that remain beneath the proposed building pad as shown on the drawings shall be 
improved with approved materials as per Part 3 of this section. 

 
D. Contractor shall read the geotechnical engineering reports and addenda and all other 

contract documents.  Subsurface conditions reported in the geotechnical engineering 
reports are not intended as representations or warranties of accuracy or continuity 
between soil borings. It is expressly understood that the Authority  will not be responsible 
for interpretations or conclusions drawn therefrom by Contractor.  Data has been made 
available for convenience of Contractor. Additional test borings and other exploratory 
operations may be made by Contractor at no cost to the Authority. 
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E. By submitting his bid, the Contractor represents that he has reviewed the information 

provided and investigated the site to determine type, quantity, quality, and character of 
excavation work to be performed.  All excavation shall be considered unclassified 
excavation. Excavation shall be performed in a safe manner in accordance with the 
applicable regulations. Shoring and bracing shall be used where necessary. 

 
F. The Contractor shall submit an RFI for any questions or uncertainties related to 

subsurface conditions and deviations where foundations, slabs and other site 
improvements are to be constructed. 

 
1.6 SUBMITTALS 
 
 All submittals shall be submitted to the Authority and its Design Consultant for review and 

approval at least  3 weeks prior to start of related work, unless noted otherwise.  
 

 A. Samples:  
 

1. The Contractor shall submit a 100 lb representative sample of the proposed off-
site fill. 

 
2. Submit a 12 inch square sample of geotextile (filter fabric). 
 
3. Submit a 12-inch long sample of perforated PVC pipe. 
 
4. The Contractor shall submit a 12 inch by 12 inch sample of the vertical drainage 

mat. 
 

 B. Test Reports:  
 
  1. Submit the test reports for each fill material from each source for review and 

approval. Test reports shall include the results of the following tests: 
 
   a.  Soil classification in accordance with ASTM D 2487 
   b.  Moisture content in accordance with ASTM D 2216  
   c.  Moisture and Density Relationship in accordance with ASTM D 1557. 
   d.  Particle Size Analysis in accordance with ASTM D 422 (sieve only) 
 
  2.  Submit the results of one TAL/TCL +30 test for each 500 cubic yards of soil to 

be imported. 
 

3.  For quarried materials, submit the results of one discreet TAL/TCL +30 test, 
taken within the last year. 

 
 C. Submit the name of each material supplier and specific type and source of each material.  

Any change in source or soil type during the job requires approval of the Authority and 
the Design Consultant.  

 
 D. Certification: 
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1. Imported off-site fill shall be free of all hazardous substances as listed by the 
New Jersey Department of Environmental Protection in New Jersey 
Administrative Code, Title 7; Chapter 1E, Appendix A.  The Contractor shall 
submit certification of compliance with the criteria and test results substantiating 
compliance to the Authority not less than 3 weeks prior to its intended use. 

 
E. Catalog Cuts: 

 
1. Submit catalog cuts and manufacturer’s literature for the equipment to be used 

for earthwork (compaction, proofrolling, etc) and dewatering. 
 

F. Shop Drawings: 
 

1. The contractor shall submit drawings and calculations for his proposed temporary 
excavation support system and dewatering system. Submittal shall be prepared, 
signed and sealed by a professional engineer licensed in the State of New Jersey. 

 
2. The contractor shall submit a shop drawing showing the layout, slopes and 

details of the perimeter foundation drainage system and underslab drainage 
system. 

 
G. Disposal Facility 

 
1. The contractor will submit the name and location of the proposed disposal 

facility.  All licenses, insurance, and authority to accept materials shall also be 
provided to Authority for approval. 
 

2. The Design Consultant shall provide any required waste classification laboratory 
testing for any materials excavated to be removed from the site. 

 
H. Precondition Survey and Protection Monitoring Plan 
I.  

1. Refer to section 3.11 for details regarding monitoring of adjacent structures, 
streets, and sidewalks. 
 

2. Submit the results of the preconstruction conditions survey, protection and 
monitoring plan to the Authority and Design Consultant for review and approval. 
 

3. During monitoring, survey control point results must be submitted to the 
Authority within 48 hours of the survey for review. 

 
 

1.7 ENVIRONMENTAL CONSIDERATIONS 
 

A. Install erosion control measures in the sequence shown on the Contract Drawings or as 
directed by the Design Consultant or regulatory agencies to protect adjacent properties 
and water resources from erosion and sediment damage. 

 
B. Contractor shall read the environmental assessment reports and shall familiarize himself 

with the existing environmental conditions. Any required excavations, soil removal, 
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handling and dewatering shall be performed to take into account all environmental 
restrictions and/or requirements. 

 
C. Materials to be disposed of shall be managed as “non-hazardous” I.D. 27 waste in 

accordance with state environmental regulations. The contractor’s Health and Safety plan 
shall account for these conditions. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS  
 

A. Fill Materials: 
 
1. On-Site Fill – Contractor may elect to use suitable on-site soils as backfill 

materials, except for beneath the foundations. On-site “fill” shall consist of those 
existing materials.  Usable materials shall be free of wood, metal, organic, or 
other deleterious and hazardous materials, and shall meet the gradation 
requirements for structural fill given below. For on-site fill materials, the amount 
passing No.200 sieve may be increased to 25% by the inspecting engineer. The 
increase in fine soil particles will require additional effort to achieve the proper 
compaction. Contractor shall take measures to protect the existing soils against 
weather and moisture. Contractor shall process (screening, drying, mixing, etc) 
on-site soils for reuse as required.  

 
2. Off-Site Fill - Off-site fill shall consist of inorganic soil free of wood, metal, 

organic and other deleterious and hazardous materials and shall meet  the 
required gradation requirements given in the sections below and in accordance 
with NJDOT specifications. The fill material shall have a water content such that 
adequate compaction can be achieved. 

 
3. Structural Fill – Approved on-site or off-site fill meeting the following gradation 

requirements: 
 

       Sieve Size    Percent Passing  
        2”         100 
        ¾”      70 – 100 
           No. 4     30 – 80  
           No. 50     10 – 35 
           No. 200            5 – 15  
 

4. Crushed Stone - Crushed Stone fill shall be clean, evenly graded, virgin, crushed 
stone or crushed or uncrushed gravel known in the industry as ¾-inch crushed 
stone meeting ASTM D448, coarse aggregate grading size 57 and requirements 
of AASHTO No.57 material specifications.   Recycled concrete aggregate is not 
acceptable and shall not be utilized.  When used as a Bedding and Drainage Fill 
layer, crushed stone shall be at least 6 inches thick or as per the contract 
drawings, whichever is more stringent.   
 

B. Filter Fabric: The filter fabric to be placed around the perimeter drainage pipe or beneath 
the drainage fill shall be Mirafi 140 NL or equivalent. 
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C. Drainage Pipes: The drainage pipe for perimeter drainage system shall be perforated, 6-

inch-diameter, schedule 40 PVC pipe. The drainage pipe for  underslab drainage system 
shall be perforated, 4-inch-diameter, schedule 40 PVC pipe. 

 
D. Drainage Mat: The vertical composite drainage mat shall be Miradrain 6000 or                 

equivalent.  
 

E. Vapor Barrier: The vapor barrier beneath the slab shall be plastic sheet having a thickness       
not less than 15 mil and shall conform to ASTM E 1745 Class A.   
 

2.2 EQUIPMENT 

A. Deliver off-site materials to project using well-maintained and operating vehicles.  Once 
on site, transporting vehicles shall stay on designated haul roads and shall at no time 
endanger improvements by rutting, overloading, or pumping. 

B. Proofrolling Compactor: Proofrolling vibratory compactor shall have a static drum 
weight of at least 7 tons. For cohesive soils use sheep’s foot or padded surface 
compactors. 

C. Compactor: A vibratory plate or a double drum walk behind roller having a static weight 
not less than 0.5 tons for areas where access or maneuverability is limited. 

D. All equipment shall be in good working order.  
 
PART 3 – EXECUTION 
 
3.1 PROTECTION OF PUBLIC, EXISTING STRUCTURES AND STREETS 
 

A. The work shall be executed so that no damage or injury will occur to the existing public, 
adjacent structures, streets, or utility lines. Should any damage or injury caused by the 
Contractor or anyone in Contractor’s employ or by work under this Contract occur, the 
Contractor shall, at his own expense, repair such damage and shall assume all 
responsibility for such injury and damage. Perform work in accordance with OSHA 
regulations.  

 
B. The site is within an urban area adjacent to an existing school building and busy public 

streets. Excavations and adjacent structures, foundations, streets shall be protected by 
means of adequate bracing, shoring and sloping at all times.  

 
C. Protect surrounding trees, light poles, existing utilities, sidewalks, streets and structures. 

 
3.2  GENERAL  
 

A. The Contractor shall refer to the soil erosion and sediment control plans for staging of 
earthwork operations and for erosion control measures to be implemented prior to 
commencement of earthwork. 

 
B. Locate and identify existing utilities that are to remain and protect them from damage. 
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Notify utility companies to allow removal and/or relocation of any utilities that are in 
conflict with the proposed improvements. 

 
C. Protect benchmarks, property corners and all other survey monuments from damage or 

displacement.  If a marker needs to be removed/relocated it shall be referenced by a 
licensed land surveyor and replaced, as necessary, by the same at no additional cost to the 
Authority. 

 
D. Remove from the site, material encountered in grading operations that, in opinion of the 

Authority, is unsuitable or undesirable for backfilling in subgrade or  beneath foundation 
and slab areas.   

 
E. Identify required lines, levels, contours and datum to bring site grades to the proposed 

subgrade conditions inferred from the drawings. 
 
F. Do not allow or cause any of the work performed or installed to be covered by work of 

this section prior to all inspections, tests and approvals. 
 
G. Excess on-site and unsuitable materials, as determined by the Authority, shall be removed 

and disposed of off-site legally at no cost to the Authority. 
 
H. Suitable excavated material as directed by the Authority shall be stockpiled on site for 

later reuse.  This material consists of materials which may be susceptible to increases in 
moisture. The Contractor shall maintain the optimum field moisture content of this 
material via implementing positive drainage and covering the stockpiles. 

 
I. Graded areas outside the building area shall be excavated/filled to within 4 inches of final 

grades in landscaped areas and to within 0.1 foot of final subgrade within paved areas as 
shown on the plans. 

 
J. Perform excavation using well-maintained equipment and methods acceptable to the 

Authority and governing agencies. 
 
K. When performing grading operations during periods of prolonged wet or dry weather, 

provide adequate measures for surface drainage and ground water control, and moisture 
control of soils (i.e., wetting or drying by discing) so as to place and compact the soil 
within the moisture content range a few percentage points of its optimum water content.  
Any disturbed areas should be proofrolled at the end of each day. 

 
L. Shoring, bracing, and fencing shall be installed in accordance with Federal OSHA 

requirements as well as the requirements of all state and local authorities having 
jurisdiction.  Shoring and bracing shall also be performed in accordance with Section 
02150 of this specification. 

 
M. Protect persons and property from damage and discomfort caused by dust.  Water as 

necessary to quell dust. 
 
N. All underground installation of pipes, conduit, structures etc. in the area to be paved shall 

be completed prior to placement of any asphalt or concrete paving. 
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3.3 STORAGE OF SOIL MATERIALS 
 

A. Stockpile excavated materials acceptable for backfill and fill, without intermixing.  Place, 
grade, and shape stockpiles to drain surface water. Cover to prevent wind-blown dust and 
to prevent moisture susceptible soils from becoming saturated, and therefore, unsuitable 
for reuse. Stockpile soil materials away from edge of excavations. Do not store within 
drip line of remaining trees. 

 
3.4 FOUNDATION AND SLAB SUBGRADE PREPARATION 

 
Subgrade preparation for all building foundations (spread footings, combined and continuous footings 
etc), and slabs of buildings and site improvement (retaining walls, stormwater structure, roadways) shall 
be accomplished as follows or as directed by the Authority: 

 
A. General (for foundations, slabs and site improvement structures) 
 

1. The building area shall include the building footprint plus a minimum of 5 feet beyond 
the building limits or as defined in the Contract Documents, whichever is more stringent. 

 
2. Perform all excavations with appropriate safe slopes, shoring, and/or bracing in 

accordance with Contract Documents and OSHA guidelines. Perform dewatering to 
maintain water levels below the excavation bases.  

 
3. Protect adjacent structures and streets. Shore and brace where required.  
 
4. In excavations where water is encountered and controlled, the lower part of the 

excavation shall be backfilled immediately with clean crushed stone.  A layer of filter 
fabric such as Mirafi 140NL shall be placed on top of the crushed stone layer prior to 
placement of upper compacted structural fill or concrete. 

 
5. All fill shall be placed in lifts and shall be compacted.  The fill shall consist of granular 

materials meeting the requirements given in Part 2 of these specifications. Placement and 
compaction of fill shall be in accordance with the requirements of “Backfilling and 
Compaction” section given in Part 3. 

 
6. Unsuitable soils are present below elevation 16.5. These unsuitable soils are encountered 

between el 7 and el 13 but typically between el 8 and el 12.  
 
7. On-site soils contain a significant amount of silt, which are sensitive to moisture and are 

hard to work with when saturated. Protect the subgrades against the effects of weather 
and equipment. Appropriate surface drainage and protection methods such as trenching, 
positive sloping, and pumping should be implemented to maintain the subgrades in a dry 
and workable condition at all times. Subgrade shall be protected against moisture and 
frost prior to placing of bedding materials. Appropriate measures shall be taken to 
prevent disturbance of the subgrades.  

 
8. Limits of Soil Excavation and Replacement: Approximate limits of unsuitable soils 

beneath the design elevations, is shown on drawing SI-101.  In his bid, Contractor shall 
include improvement (excavation, removal and replacement with approved materials) of 
the unsuitable soils.  
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9. Replacement of Unsuitable Soils beneath Design Elevations: Soils unsuitable for 

foundation and slab bearing were identified beneath the proposed foundation levels. 
These unsuitable soils, where encountered, shall be removed to competent materials and 
replaced with approved materials in the presence of the Authority. 

 
10. Upon completion of building pad preparation, the Contractor shall provide a sealed 

survey of the building pad elevation on a 50-foot grid to the Design Consultant and the 
Authority for approval. 

 
B. Building Foundations 

 
1. Foundations shall bear on approved competent materials, which can support an allowable 

bearing pressure of 1.5 tons per square foot (tsf). Foundations shall bear on competent 
natural soils or on approved compacted fill placed over competent natural soils. Existing 
fill, and unsuitable materials, where encountered, shall be removed to reach the suitable 
natural competent bearing subgrade.  

 
2. Foundation subgrade preparation shall be accomplished in the presence of the Authority.  

Footing subgrades shall be inspected and approved by a qualified Geotechnical Engineer 
who shall verify the allowable bearing capacity of the subgrade.  

 
3. Appropriate measures shall be taken to prevent disturbance of the natural subgrade. Once 

the bearing stratum is encountered, proof roll the subgrade to identify any soft, loose or 
unstable areas in accordance with the “Proofrolling” section of Part 3. Any areas which 
exhibit evidence of inadequate subgrade (i.e. pumping, rutting) shall be removed to 
competent material as described below. 
 

4. In areas identified as containing unsuitable materials and those which exhibit evidence of 
inadequate subgrade, excavate and remove all unsuitable material within the influence 
zone of all foundations to competent natural bearing subgrades as determined by the 
Geotechnical Engineer. Backfill excavated area immediately with crushed stone in lifts 
not exceeding 24 inches in thickness and compacted with a vibratory compactor not less 
than 1 ton static weight. A layer of filter fabric such as Mirafi 140NL shall be placed on 
top of the crushed stone layer prior to placement of upper compacted structural fill or 
concrete. 

 
5. Influence zone is defined as a 1 horizontal on 2 vertical theoretical line extending 

downwards from the edge of the footings, but shall not be wider than 20 x 20 feet.   
 
6. If directed by the Geotechnical Engineer, the inspected and approved subgrades shall be 

protected by a thin protective concrete mat until the footings are cast. 
 

C. Building Slab and Site Improvements 
 

1. Slabs-on-grade of the building shall bear on competent natural soils, on improved natural 
soils or imported granular fill placed over improved ground. Subgrades shall be improved 
and shall be inspected by a qualified Geotechnical Engineer. 

 
2. Proofroll the subgrade and identify soft, loose and unstable areas for slab bearing in 



SECTION 02200 – EARTHWORK 
 

 
NJSDA  DOE Project No. 1320-N02-04-1000 
Elizabeth Academic High School   Contract El-0006-C01 
Addendum #2 issued August 28, 2012  02200-10 

accordance with the “Proofrolling” section of Part 3. Any areas which exhibit evidence of 
inadequate subgrade (weaving, pumping etc), shall be removed and replaced at the 
direction of the Geotechnical Engineer at no cost to the Authority.  

 
3. Improvement for Site Structures: Proofroll the subgrade for site improvements (roadway 

pavements, stormwater structures and retaining walls).  If unsuitable soils are 
encountered at the base level, improve the subgrade as described herein. Over excavate 
the upper 2 feet of the unsuitable soils and replace with compacted granular structural fill. 

 
4. Bedding Layer/Drainage Layer: Once all excavations, improvement, grading and 

proofrolling are completed, place the specified bedding and drainage layers (3/4 inch 
crushed stone) over the approved subgrade. Bedding/drainage layer shall conform to the 
requirements of Part 2 and Part 3. Bedding layer shall be at least 6 inches thick. Drainage 
layer shall be at least 9 inches thick.  

 
3.5 PAVEMENT SUBGRADE PREPARATION 

 
A. Pavements including parking and roadway subgrade preparation shall be accomplished as 

follows: 
 

1. Pavement shall bear on improved existing fill, natural soil or imported granular 
fill. Subgrades shall be inspected by a qualified Geotechnical Engineer.   

 
2. Cut site to design elevations. Proofroll the exposed subgrades that are to receive 

pavements in accordance with the requirements of the Proofrolling section given 
below.  

 
3. Where needed, structural fill shall be placed in lifts over the proofrolled subgrade 

and shall be compacted. The fill materials gradation shall meet the requirements 
given in Part 2 of these specifications. Placement and compaction of fill shall be 
in accordance with the requirements given below in the Backfilling and 
Compaction section.  

 
4. Protect the subgrades against the effects of weather and equipment. Appropriate 

surface drainage and protection methods such as trenching, sloping, and pumping 
should be implemented to maintain the subgrades in a dry and workable 
condition at all times. 

 
3.6 EXCAVATION 

 
1. The suitable materials excavated shall be separated during excavation. The Geotechnical 

Engineer shall determine which soils are unsuitable.  This material shall be removed and 
disposed of off-site. 
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3.7 PROOFROLLING 
 

1. The work shall consist of proofrolling all excavated subgrades for slabs and pavements. 
After completion of excavations and removal of unsuitable materials, proofroll the entire 
excavation base using a heavy vibratory roller. Maintain water level at least 2 ft below 
the subgrade during proofrolling.  

 
2. Proofroll the subgrade with the specified 7-ton static drum weight vibratory roller.  A 

minimum of 6 passes shall be carried out over excavated areas.  Over-excavate areas 
which exhibit instability under the action of the vibratory roller.  Replace with suitable 
fill material and compact per the criteria recommended below. 

 
3. As ordered by the inspecting Geotechnical Engineer, any soils noted to be soft or loose as 

evidenced by significant weaving or movement during proofrolling shall be excavated to 
competent soil material prior to placement of any fill material. 

 
4. The Contractor shall establish operating procedures whereby uniform coverage of an area 

is obtained and the number of passes of the compaction equipment can be readily 
determined. 

 
3.8 BACKFILLING AND COMPACTION 
 

A. Backfill excavations promptly. 
 

 B. Place and compact the fill as described below. Suitable on-site and imported off-site fill 
shall be placed and compacted as required within site improvement areas. 

 
1. Fill placed between the existing subgrade and the base of the proposed structural 

elements (foundations, slabs, pavements etc) shall be placed in loose lifts not 
exceeding 12 inches in thickness and compacted with a minimum vibratory 
compactor not less than 1 ton static weight.  Correspondingly thinner loose lifts 
should be used in areas where smaller compaction equipment must be utilized 
due to restricted access. 

 
2. No fill shall be placed in standing water.  Any seepage or ponding of water shall 

be pumped from the excavation prior to placement of fill.  No fill shall be placed 
on frozen ground. 

 
3. Each lift of fill placed for foundation, building slab and pavement support, shall 

be compacted to a minimum dry density equal to 95% of the maximum dry 
density as determined by ASTM D1557 (Modified Proctor Test).  If the water 
content of the fill is such that proper compaction cannot be achieved, water shall 
be added or the soil dried in order to obtain a water content at which the required 
compaction can be achieved.  Fill placed for landscaped area subgrade shall be 
compacted to 92% of the maximum dry density. 

 
4. The Contractor shall establish operating procedures whereby uniform coverage 

of an area is achieved and the number of passes of the compaction equipment can 
be readily determined.  At the completion of the day's work, the fill surface shall 
be sealed with the roller. 
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5. No frozen material shall be used as fill.  If the fill material which has been 

compacted, tested and approved by the Authority becomes frozen, the Authority 
shall be notified and shall determine whether it can remain in place or shall be 
removed before additional fill can be placed. 

 
6. During rainy weather, the contractor shall take measures to protect fill from 

becoming saturated.  The Contractor shall not place or attempt to compact fill 
during rainy weather unless approved by the Authority.  Any water collecting in 
fill areas shall be removed before further fill placement. 

 
7. After fill work has been completed, the area shall be graded smooth to within 0.1 

ft of the final subgrade elevations shown on the Contract Drawings and 
proofrolled with a minimum 6 passes of the 7 ton static weight drum vibratory 
roller. 

 
3.9 DEWATERING 
 

1. All pumping and dewatering shall be performed, continued and maintained as required 
for the completion of all work. Provide adequate pumps, wells or other equipment, 
appurtenances, power, drains, materials and labor necessary to do all the pumping and 
dewatering needed to keep the project site dry during the work.  

 
2. Obtain necessary permit for discharging. The Contractor shall not convey water to 

privately owned properties.  
 
3. The dewatering system or systems shall be installed and operated in such a manner as to 

avoid the movement of fines or loss of ground from below the bearing level and shall not 
influence the stability of surrounding areas.  

 
4. The Contractor shall utilize gravel sumps and pumps as necessary to remove accumulated 

water in excavations (foundation, slab, utility, pit excavations, excavations for removal of 
unsuitable soils below the design elevations, etc) until such time that the subgrade is 
prepared, backfill is complete or work is completed.   

 
5. Contractor shall supply all necessary labor and dewatering equipment including but not 

limited to pumps, crushed stone and drainage geotextile. Contractor shall be solely 
responsible for maintaining the site and the excavations dry, and in workable conditions 
at all times. Maintain water level at least 2 feet below foundation and slab subgrades, and 
below subgrades to be proofrolled and fill to be placed. 

 
6. Water collected in fill areas will be removed by conventional sumps and pumps before 

any fill is placed. 
 
7. Prevent surface water and subsurface or ground water from entering excavations, from 

ponding on prepared subgrades, and from flooding project site and surrounding area at all 
times.  Protect subgrades and foundation soils from softening and damage by rain or 
water accumulation. 

 
8. No pipe, concrete or bedding shall be placed in water unless specific approval is obtained 
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from the Geotechnical Engineer. 
 
9. Water removed from an excavation shall be disposed of in such a manner as to avoid 

interference with vehicular or pedestrian traffic and to prevent damage to adjacent 
property or construction.  Water may be discharged directly into existing catch basins 
pending approval by the appropriate local Authority.  Discharge directly into manholes or 
existing pipes will not be permitted unless approved by the appropriate local Authority.  
It shall be the Contractor's responsibility to discharge the water in such a manner that 
mud and silt are not discharged into the existing system, to remove from such facilities 
any mud, silt, and debris which has accumulated and to leave the drainage facility in a 
condition similar to that which existed prior to his operations. 

 
3.10 SHORING AND BRACING  
 

A. The proposed construction requires deep excavations adjacent to streets and properties. 
Excavations below the design levels will be required to remove and replace unsuitable 
soils. Contractor shall take into account the additional excavations below the design 
elevations in the design of the shoring and bracing.  

 
B. Inspect site, examine existing conditions and make all necessary preparations for the safe 

and proper sequence of work. Properly guard and protect excavations so as to prevent 
them from becoming dangerous to person or property. 

 
C. Properly slope sides of excavation or provide shoring, sheeting and bracing to prevent 

caving, erosion, or gullying of sides of excavations. Follow OSHA guidelines for 
excavation safety and slope stability.  

 
D. Brace, shore and protect existing structures, streets, and utilities when excavations are 

made adjacent to the existing structures, streets, utilities or within a distance that they will 
be affected by the excavation.   

 
E. Maintain sides and slope of excavation in safe condition until backfilling or other work is 

complete.  Maintain shoring and bracing in place until completion of work. 
 
F. Provide materials for work in good working order. 
 
G. All shoring, bracing, sheet piling, etc. is to be removed upon completion of the work 

where they are installed, including any portion thereof, outside of street and lot lines.  
Within the lot, remove all wood and cut steel elements to a minimum of 4 feet below 
grade.  Where they interfere with new work and utilities, remove in their entirety. 

 
H. Install appropriate temporary excavation support systems as required. All sheeting, 

shoring and underpinning shall be designed by a professional engineer retained and paid 
for by the Contractor.  

 
I. Establish vertical and lateral control points on adjacent structures, streets and sidewalks 

to monitor movements during construction. Points shall be monitored once a week by a 
licensed surveyor retained by the Contractor. Submit results to the Design Consultant for 
review and direction.  
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3.11 MONITORING OF ADJACENT STRUCTURES, STREETS AND SIDEWALKS  
 

A. Adjacent structures, streets and utilities may be affected by construction operations. 
Prepare a protection and monitoring plan for adjacent structures.  The plan shall be 
prepared by a professional engineer retained by the Contractor. Establish vertical and 
lateral control points to monitor movements of adjacent buildings, structures and streets 
during construction. Points shall be monitored once a week by a licensed surveyor. 
Submit results of the survey to the Design Consultant for review and direction.  

 
B. Establish at least 6 control points on each surrounding structure and street or as 

determined by the inspecting Geotechnical Engineer. 
 
C. Control points on the existing surrounding structures shall be surveyed once a week. 

Survey results shall be transmitted to the Authority within 48 hours of the survey for 
review. Construction work shall be halted if vertical or lateral deflections exceed the 
following limits.  

 
 Consecutive 

 
Cumulative 

Lateral  Movement 
 

0.125 inch 0.25  inch 

Vertical Movement 
 

0.125  inch 0.25 inch 

 
 D. If movements exceed tolerable limits shown above or as determined by the Geotechnical 

Engineer, take all necessary measures to stop further movement.  Take all measures to 
repair the damage. The contractor shall take all appropriate measures to maintain the 
deflections within the allowable limits.  

 
 E. Pre-Construction Conditions Survey:  The contractor shall retain a qualified professional 

engineer to perform a preconstruction conditions survey of the structures within 50 ft of the 
site. The survey shall document conditions of the existing structures prior to construction 
work and shall be used as a reference document for potential claims. The survey shall 
include photographs, sketches and measurements. Crack monitoring gages shall be installed 
on existing structural cracks.   
 

3.12 DRAINAGE MAT 
 

A. Place vertical drainage mats specified in the contract drawings behind the foundation 
walls prior to backfilling. Installation shall be in accordance with the manufacturer’s 
recommendations. 

 
 B. Protect the drainage mats during backfilling. 

 
C. Connect the vertical drainage mats with the perimeter drainage pipe and/or the underslab 

drainage system. 
 

3.13 PERIMETER DRAINAGE PIPE  
 



SECTION 02200 – EARTHWORK 
 

 
NJSDA  DOE Project No. 1320-N02-04-1000 
Elizabeth Academic High School   Contract El-0006-C01 
Addendum #2 issued August 28, 2012  02200-15 

A. A perimeter drainage pipe shall be installed behind the below–grade walls as indicated on 
the Contract drawings. The contractor shall prepare a shop drawing showing the layout, 
slopes and details of the drainage pipe for review by the Geotechnical Engineer.  

 
B. The perimeter drainage system shall consist of 6-inch diameter, schedule 40, perforated 

PVC pipes embedded in an 18- inch thick ¾-inch clean crushed stone layer. 
 
C. A layer of filter fabric such as Mirafi 140NL shall be wrapped around the crushed stone 

layer. Recycled concrete aggregate shall not be used as drainage course.  
 

3.14 UNDERSLAB DRAINAGE SYSTEM  
 

A. An underslab drainage system shall be installed beneath the slabs at or below el 16.5.  
 
B. Contractor shall prepare a drawing showing the details of the underslab drainage system 

for review and approval. 
 
C. The underslab drainage system shall consist of perforated PVC pipes embedded in a 

drainage fill layer and connected to a discharge system.  The materials shall be in 
accordance with Part 2.  

 
D. The pipes shall be 4-inch diameter perforated PVC pipes. The pipes shall be spaced in a 

grid pattern no greater than 30 ft apart and shall be connected to a discharge system. 
 
E. The drainage fill layer shall consist of  ¾ inch clean crushed stone. The thickness of 

drainage fill  shall be 6 inches and the crushed stone layer shall be increased to 12 inches 
at the pipe locations.  Cleanouts shall be provided to allow for future maintenance.  A 
geotextile fabric such as Mirafi 140NL shall be placed beneath the crushed stone layer.  

 
3.15 FIELD QUALITY CONTROL 

 
A. Authority’s Responsibilities: 

 
1. The Authority shall hire a qualified Geotechnical Engineer to inspect the 

earthwork (excavation, subgrade preparation, backfilling, compaction, shoring, 
perimeter drainage).  

 
2. The Geotechnical Engineer shall inspect and approve subgrades for foundations 

and slabs. The inspecting Geotechnical Engineer shall verify allowable bearing 
pressures for foundations.  In-place density testing is required for structural fills 
placed beneath the foundations.  

 
3. The Geotechnical Engineer shall also inspect placement of backfill, compaction, 

subgrade and subgrade preparation. The Geotechnical Engineer shall perform 
field in-place density tests where required, using a nuclear densometer in 
accordance with ASTM D 2922. 

 
4. When tests results indicate that subgrades, fills, or backfills are below specified 

density, recompact and retest until the required density is obtained.  If the 
required density is unachievable due to a lack or excess of moisture, scarify and 
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moisten or aerate, or remove and replace soil to the depth required, recompact 
and retest until the required density is obtained. 

 
B. Contractor’s Responsibilities:  
 

1. Contractor shall retain a professional engineer who shall design and inspect 
dewatering and excavation support.  
 

2. Contractor shall retain a licensed surveyor who shall install and monitor lateral 
and vertical control points, where required.  

 
3. Contractor shall be also responsible for retaining qualified professional 

engineers, certified testing agencies and licensed surveyors to perform 
inspections not covered by the Authority. 

 
3.16 PROTECTION 
 

A. Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and 
debris. 

 
B. Repair and re-establish grades to specified tolerances where completed or partially 

completed surfaces become eroded, rutted, settled, or lose compaction due to subsequent 
construction operations or weather conditions. Scarify or remove and replace material to 
depth directed by the Design Consultant; reshape and recompact at appropriate moisture 
content to the required degree of compaction. 

 
C. Where settling occurs during the project correction period, remove finished surfacing, 

backfill with additional approved material, compact, and reconstruct surfacing.  Restore 
appearance, quality, and condition of finished surfacing to match adjacent work, and 
eliminate evidence of restoration. 

 
END OF SECTION 02200 
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