SECTION ___

RIGID INCLUSION GROUND IMPROVEMENT

PART 1: GENERAL REQUIREMENTS

1.01 Description

Work shall consist of designing, furnishing, and installing the Rigid Inclusion (RI) foundation system as specified herein. RIs shall be constructed by advancing a hollow mandrel to the design depth, and forming the element as the mandrel is withdrawn. For RIs with an expanded base (to help enhance element geotechnical capacity), vertically ram lifts of concrete using a specially designed tamper head and high-energy impact densification equipment. The RIs shall be used in conjunction with an engineered granular pad to produce an intermediate foundation system for support of footings and slabs.

1.02 Work Included

A. Provide all equipment, material, labor, and supervision to design and install RIs. Design shall rely on subsurface information presented in the project geotechnical report by ___ dated ___.  Working Platform preparation, layout of RIs, spoil removal (as required), footing excavations, subgrade preparation, and engineered granular pad construction following RI installation are not included.

B. The RI design and installation shall adhere to all methods and standards described in this Specification.

C. Drawings and General Provisions of the Contract, including General and Supplemental Conditions, and Division 1 Specifications, apply to the work in this specification.

1.03 Approved Installers

A. The RI Installer (“Installer”) shall be approved by the Owner’s Geotechnical Consultant prior to bid opening. Without exception, no alternative installer will be accepted unless approved by the Geotechnical Consultant at least two (2) weeks prior to bid opening.

B. Installers of RI systems shall have a minimum of 5 years of experience with the installation of RI systems in similar soil conditions and shall have completed at least 50 projects in New England and at least 15 Rigid Inclusion projects in the state of ___.

1.04 Reference Standards

A. Design

1. (Note to writer: this is Option 1) This project is located in the state of Massachusetts and shall comply with section 1809.14 “Ground Improvement” of the Massachusetts State Building Code (MSBC) 10th edition.   

(Note to writer: this is Option 2) This project is located in the state of ___, which does not have formal requirements for ground improvement. In the absence of formal state-specific requirements, please defer to section 1809.14 “Ground Improvement” of the Massachusetts State Building Code (MSBC) 10th edition, which is considered a local industry standard in New England. 

(Note to writer: Option 3 is to delete paragraph A.1) 

2. Smith, M., Bishop, J., Collin, J., Gallant, A., Hudson, M., Johnsen, L., Kniss, K., Pockoski, M., Swift, S., Warren, S, Wissmann, K., and Siegel, T. 2023. Part 1: Selection and Design of Rigid Inclusions. DFI Journal - The Journal of the Deep Foundations Institute, 17(2). DOI: 10.37308/DFIJnl.20230303.279
 
3. Smith, M., Bishop, J., Collin, J., Gallant, A., Hudson, M., Johnsen, L., Kniss, K., Pockoski, M., Swift, S., Warren, S, Wissmann, K., and Siegel, T. 2023. Part II: Construction and Verification of Rigid Inclusions. DFI Journal - The Journal of the Deep Foundations Institute, 17(2). 10.37308/DFIJnl.20230930.298

B. Load testing

1. ASTM D 1143 - Pile Load Test Procedures
2. ASTM D 1194 - Spread Footing Load Test

C. Materials and Inspection

1. ASTM D1241 - Standard Specification for Materials for Soil-Aggregate Subbase, Base, and Surface Courses

2. ASTM D422 - Standard Test Method for Particle-Size Analysis of Soils

3. ASTM C39/39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens

4. ASTM C143/143M - Standard Test Method for Slump of Hydraulic-Cement Concrete

D. Where specifications and reference documents conflict, the RI Designer shall make the final determination of the applicable document.

1.05 Certifications and Submittals

A. Qualifications - With reference to paragraph 1.03.B, the Installer shall submit the following with their proposal to document/demonstrate the minimum experience requirements for this project.

1. ≥5 years of Rigid Inclusion experience.

2. ≥50 Rigid Inclusion projects in New England.

3. ≥5 Rigid Inclusion projects in the state of ___.

4. Submit references for at least 10 Rigid Inclusion projects where the unsuitable soil conditions included ___. 

B. 	Design Submittal - The Installer shall submit detailed design calculations and drawings prepared by the RI Designer (“Designer”) for review and approval by the Geotechnical Consultant. All plans shall be sealed by a Professional Engineer in the State where the project is constructed.

C. Professional Liability Insurance - The Designer shall maintain Errors and Omissions design insurance with minimum coverage of $3 million per occurrence.

D. Load Test Report(s) – Load test(s) shall be performed on non-production RI elements as required by the Designer to verify design assumptions. The Installer shall provide the General Contractor a description of the installation equipment, installation records, complete test data, analysis of the test data and verification of the design values based on the load test results. The report shall be prepared under direction of a Registered Professional Engineer.

E. The Installer shall provide the General Contractor complete installation records for each RI, including location, length, concrete volume, densification forces during installation, and final bottom and top elevations. Records shall indicate the installation equipment and the concrete type. Any unusual installation conditions shall be immediately reported to the General Contractor and Geotechnical Consultant.

PART 2: MATERIALS

2.01 General

A. The grout/concrete mix design shall be pre-approved by the Designer and shall demonstrate suitable performance during load testing. Aggregate size shall be suitable for pumping. For expanded-base RIs, the mix design shall allow proper interaction with the mandrel flow restrictors to create the bottom bulb. Use of admixtures (retarders, superplasticizers) is permitted provide the load test demonstrates acceptable performance.

B. Grout/concrete shall consist of Type II or Type I-II Portland Cement.

C. Grout/concrete shall have a minimum compressive strength as specified by the design.

D. Grout/concrete shall be delivered as ready mixed in commercial mixer trucks to the site and consist of a mixture of neat cement and potable water, as well as fine aggregate and other additives (as needed).

E. Grout/concrete shall be allowed to be discharged past 90 minutes, but no longer than 3 hours, as long as the mix is still pumpable and the water/cement ratio does not vary from the approved mix design, consistent with the intent of the American Society of Concrete Contractors (ASCC) Position Statement #32.

F. Grout/concrete shall be sampled and tested by the Owner’s Testing Agency, in accordance with project specifications. A minimum of 4 cylinders/cubes shall be prepared for compressive strength testing for every 150 cubic yards, or once per day (whichever is more frequent), for 4-, 7-, 14-, and 28-day strengths.

G. Grout/concrete batch slips shall be checked to ensure that water was not added to the mix (upsetting the W/C ratio) and a slump and/or compressive strength test be completed by the Owner’s Testing Agency if there is concern that the grout is not pumpable.

PART 3: DESIGN REQUIRIMENTS

3.01 Rigid Inclusion Design

A. The RI system shall be designed in accordance with generally accepted engineering practice and this specification. The design life of the structure shall be 50 years.

B. The design shall meet the following criteria.

Footings

Maximum Allowable Bearing Pressure for Footings 
Supported by RI Reinforced Soils	___ psf

Total Settlement for Footings:	≤ 1-inch

Differential Settlement of Adjacent Footings: 	≤ ½-inch
	


Slab-on-Grade

Settlement of Slabs-on-Grade: 	≤ 1-inch

C. The RIs shall be designed and installed to completely penetrate existing unsuitable soils (fill and ___) while extending into the specified bearing stratum to achieve the required geotechnical capacity.

D. The RI design shall consider the following:

1. Shear and bending stresses in footings and slabs.
2. Lateral demand on RIs.
3. RI punching into the engineered granular pad or slab-support load transfer platform.
4. Overlapping stresses imposed by closely-spaced adjacent footings, as applicable.
5. Grade raise fill loads, as applicable.
6. Service-level structural loads plus any tributary loads.  

E. The RIs shall be designed using a design capacity to be verified by the results of the load test described in paragraph 5.02.

3.02 Design Submittal

A. The Installer shall submit detailed design calculations and drawings (the Design Submittal), for approval at least 15 business days prior to the start of construction. 

B. Design Submittal shall include explanation of the design values and analyses used for settlement calculations.

C. Design shall include service-level structural loads plus any lateral, downdrag, or tributary loads (footing weight, soil overburden, slab tributary, etc.), even if the resulting load exceeds the allowable bearing pressure load. (Note to writer: keep or delete the following sentence as applicable) More specifically, with reference to paragraph 1.04.A.1, the RI design shall adhere to MSBC paragraph 1809.14.1.1.

D. The design calculations shall quantify maximum design load on an individual element, including tributary and downdrag loads as required.  Note that individual RI loads can be higher than the structural column load divided by the number of elements under a footing. (Note to writer: keep or delete the following sentence as applicable) More specifically, with reference to paragraph 1.04.A.1, the RI design shall adhere to MSBC paragraph 1809.14.1.1.

E. Design shall include a structural design check demonstrating that selected layout does not exceed allowable bending moment and shear stress limits of footings with results to be reviewed by the project Structural Engineer. (Note to writer: keep or delete the following sentence as applicable) More specifically, with reference to paragraph 1.04.A.1, the RI design shall adhere to MSBC paragraph 1809.14.1.7.

F. Design for support of slabs-on-grade shall demonstrate structural performance (maximum bending and maximum shear stresses) of the floor slab is acceptable using a Finite Element Analysis (FEA). The analysis shall consider long-term settlement of compressible soil due to grade-raise fill. Results shall be reviewed and approved by the project Structural Engineer. 

G. The design shall include analyses that demonstrate that lateral demands on RIs are within acceptable tolerances.

H. The Installer shall submit information demonstrating the integrity of the RI shaft based on prior or newly proposed full-scale field testing, exhumation of shafts, or similar methods.

I. The Installer shall submit information demonstrating the performance of the proposed engineered granular pad, including demonstrating that excessive punching will not occur per paragraph 3.01.D.3. 
  
J. A Quality Control (QC) test program meeting these design requirements shall be submitted. 

K. All calculations and drawings shall be prepared and sealed by a Professional Engineer, licensed in the State where the RIs are constructed. 

L. Submittals will be submitted electronically only unless otherwise required by specific submittal instructions.

PART 4: EXECUTION

4.01 Approved Installation Procedures

The following paragraphs provide general criteria for RI construction. Unless approved by the Designer, the installation method for production RIs shall match that used in the construction of the successful load test. Pre-augered and displacement (not pre-augered) installation methods are acceptable; however, displacement methods are preferred to minimize spoil generation and soil disposal premiums.  The Installer’s proposal and submittal shall clearly identify the anticipated installation method.

A. General

1. The Installer shall provide a qualified, full-time, solely dedicated, QC person on-site during all RI installation activities. The QC person shall not be dual-purposed as crew laborer or operator. Automated, electronic, and/or remote QC will not be accepted as a replacement for the QC person. Refer to paragraph 5.01 for further detail.

2. At a minimum, RIs must be designed and installed to fully-penetrate through the ___ soil layers (unsuitable layers) and into underlying natural ___. RIs terminating within unsuitable soil layers will not be accepted, even if mandrel/probe resistance is demonstrated to be relatively high based on crowd testing and/or amperage build-up.

3. Vibration levels at existing buildings must be maintained below 2.0 inches per second. 
    
B. The hollow-shaft mandrel shall be a closed system, with a means of delivering pumped concrete, a compressed air hose to allow the mandrel to be pressurized or opened to relieve pressure, and a pressure gauge to measure internal air pressure during installations.

C. A sacrificial plate or concrete and aggregate along with flow restrictors shall be used to facilitate driving and prevent soil intrusion into the mandrel. At the ground surface, the mandrel shall be filled with a specified volume of concrete and the internal mandrel pressure shall remain positive and be maintained during construction. 

D. The mandrel shall be driven to a pre-selected bearing layer or practical refusal as defined by the Designer. Unless otherwise defined, practical refusal shall be a mandrel penetration rate of less than 6 inches in 60 seconds under full hammer and crowd. If refusal is encountered more than 2 feet above the scheduled install length, contact the Designer.

E. The mandrel shall be withdrawn at a controlled rate while continually supplying concrete under pressure to form the column. The internal mandrel pressure during withdrawal shall remain positive during construction such that it is continuously expelled into the cavity.

F. The Installer shall select RI installation methods and sequencing that consider possible effects of ground displacements (vertical heave and horizontal movement), which could cause unacceptable tensile or lateral forces on installed RIs. 

G. For expanded-base RIs:

1. RIs shall be constructed by advancing a specially designed mandrel with a minimum 15-ton static force augmented by dynamic vertical ramming energy to the full design depth.
 
2. After reaching design depth, the mandrel shall then be incrementally raised to release concrete into the cavity, and then lowered using vertical ramming to densify the concrete and force it vertically and laterally into the adjacent soil. The mandrel shall be raised and lowered at prescribed depths to create the expanded base.

3. After construction of the expanded base, the mandrel shall be withdrawn at a controlled rate while continually supplying concrete under pressure to form the column. The internal mandrel pressure during withdrawal shall remain positive such that it is continuously expelled into the cavity.

4. High-energy impact densification equipment shall be employed to vertically densify the rammed concrete base.

5. Base densification shall be performed using a mandrel fitted with interior flow restrictors that form a compaction surface, required to adequately compact aggregate and increase the lateral earth pressure in the matrix soil during base compaction.

6. Downward crowd force shall be applied to the mandrel during expanded base construction.

H. If RI concrete is placed above the granular pad elevation, it shall be removed down to the bottom of granular pad elevation using a smooth-edged bucket.

I. Pre-Augered RI Systems

1. Pre-augered RIs shall be installed using mechanical drilling or excavation equipment.

2. Auger spoils shall be stockpiled by the Installer and managed by the General Contractor.  

4.02 Plan Location and Elevation of Rigid Inclusions

The as-built center of each element shall be within 6 inches of the location indicated on the plans. Out of tolerance RIs deemed not acceptable by the Designer shall be rebuilt at no additional expense to the Owner.

4.03 Rejected Rigid Inclusions

Out of tolerance RIs shall be abandoned and replaced unless the Designer approves the condition or provides other remedial measures. All material and labor required to replace rejected elements shall be provided at no additional cost to the Owner unless the cause of rejection is due to an obstruction or mislocation.

PART 5:	QUALITY CONTROL

5.01 Quality Control Person

The Installer shall provide a qualified, full-time, solely dedicated, QC person to verify and document all installation procedures.  The Installer shall immediately report any unusual conditions encountered during installation to the Designer, the General Contractor, and to the observing Geotechnical Consultant.  QC procedures shall include preparation of daily RI Progress Reports containing, at a minimum, the following:

A. Footing and RI location.
B. Pre-auger diameter and soil conditions encountered during drilling (if applicable).
C. Planned and as-built top and bottom elevations of each RI.
D. Volume of concrete used in each element.
E. Concrete slump.
F. Documentation of any unusual conditions encountered.
G. Type and size of densification equipment used.
H. For expanded-base RIs, record internal air pressure during construction of the base. 
I. The concrete pump shall be calibrated weekly, and mandrel pressure during installation shall be verified to remain positive such that concrete is continuously extruded during shaft construction.
J. For sites that are subject to ground heave, provide monitoring results to verify that installation forces did not result in damage to installed RIs. 

5.02	Rigid Inclusion Load test

A. An RI load test shall be performed at a location agreed upon by the Designer and project Geotechnical Consultant to verify or modify the RI design. (Note to writer: keep or delete the following sentence as applicable) Testing shall be performed in accordance with MSBC paragraph 1809.14.2.

B. The test plate/cap shall have the same diameter as the RI design diameter and shall not extend beyond the edge of the RI and over the matrix soil.   

C. Load test Procedures shall utilize appropriate portions of ASTM D 1143 and ASTM D 1194, as outlined in the RI design submittal. 

D. The element shall be tested to at least 200 percent of the RI’s maximum design capacity (not maximum allowable bearing pressure for footings) to demonstrate that the element exhibits safe response during service loading.

E. A telltale shall be installed at the bottom of the test element to measure bottom-of-element deflections. Acceptable performance is indicated by a test element that 1) has a RI design capacity that meets/exceeds the values used in the design, 2) satisfies creep criteria by exhibiting less than 0.01 inches of deflection over 60 minutes at the 200/125% design capacity, and 3) exhibits relatively linear behavior through the end of the test.

F. (Note to writer: this is Option 1 per MSBC w/ creep at 200%) ASTM D-1143 general test procedures shall be used as a guide to establishing load increments, load increment duration, and load decrements.  As a minimum, the following loading increments and durations shall be used.
 
	
Increment
	Approximate Load
(percent design)
	Minimum
Duration (min)
	Maximum
Duration (min)


	Seat
	< 5
	1
	N/A


	1
	25
	30
	N/A

	2
	50
	30
	N/A

	3
	75
	30
	N/A

	4
	100
	30
	N/A

	5
	125
	30
	N/A

	6
	150
	30
	N/A

	7
	175
	30
	N/A

	8
	200
	60
	N/A

	9
	150
	15
	15

	10
	100
	15
	15

	11
	50
	15
	15

	12
	0
	60
	60



(Note to writer: this is Option 2 w/ creep at 125%) ASTM D-1143 general test procedures shall be used as a guide to establishing load increments, load increment duration, and load decrements.  As a minimum, the following loading increments and durations shall be used.
 
	
Increment
	Approximate Load
(percent design)
	Minimum
Duration (min)
	Maximum
Duration (min)


	Seat
	< 5
	1
	N/A


	1
	25
	30
	N/A

	2
	50
	30
	N/A

	3
	75
	30
	N/A

	4
	100
	30
	N/A

	5
	125
	60
	N/A

	6
	150
	30
	N/A

	7
	175
	30
	N/A

	8
	200
	30
	N/A

	9
	150
	1
	1

	10
	100
	1
	1


	     11
	50
	1
	1

	12
	0
	1
	1



	
	
	
	


A. Except for the load increment representing approximately 200%/125% of the RI element maximum design capacity, all increasing load increments shall be held for a minimum of 30 minutes.  Loads are then maintained until the rate of deflection is decreasing, or for the maximum of 1 hour, whichever occurs first.

B. Creep Test - The load increment that represents approximately 200%/125% of the RI element maximum design capacity shall be held for a minimum of 60 minutes. Loads are then maintained until the rate of deflection reduces to 0.01 inch per hour.

C. A seating load equal to 5 percent of the total load shall be applied to the loaded steel plate prior to application of load increments and prior to measurement of deflections to compensate for surficial disturbance.

D. Since the maximum allowable bearing pressure is often only a fraction of the RI’s maximum design capacity, single-element load tests that are proposed to be loaded as a function of maximum allowable bearing pressure are not considered standard practice and will not be accepted.

5.03	Concrete Sampling and Testing

Concrete shall be sampled and tested by the Owner’s (or GC’s) testing agency. Each concrete truck load shall be tested for slump. For compressive strength testing, 4 cylinders shall be made per 150 cubic yards or once per day, whichever is more frequent. For every 250 elements, a minimum of one set of 4 cylinders shall be tested to obtain 4-, 7-, 14-, and 28-day strengths. For projects requiring less than 250 elements, one set of 4 cylinders shall still be tested for 4-,7-, 14-, and 28-day strengths. The four-day break may be omitted at the element Designer’s discretion.

PART 6:	QUALITY ASSURANCE

6.01 Owner’s Geotechnical Consultant

The Installer shall provide full-time QC monitoring of RI construction activities.  In addition, the Owner (or General Contractor) is responsible for retaining an independent Geotechnical Consultant to provide Quality Assurance services.

6.02 Responsibilities of the Geotechnical Consultant

A. The Geotechnical Consultant shall monitor the load test element installation and testing. The Installer shall provide and install all dial indicators and other measuring devices.

B. The Geotechnical Consultant shall monitor the installation of elements to verify that the production installation practices are similar to those used during the installation of the load test elements.

C. With reference to paragraph 4.01.A.3, the Geotechnical Consultant shall monitor vibrations and immediately report to the Installer and General Contractor if specified tolerances are exceeded. 

D. The Geotechnical Consultant shall report any discrepancies to the Installer and General Contractor immediately.

E. The Geotechnical Consultant shall observe the excavation, compaction and placement of the engineered granular pad and foundations as described in paragraphs 7.05 and 7.06.

PART 7:	RESPONSIBILITIES OF THE GENERAL CONTRACTOR

7.01 Site Preparation and Protection

A. The General Contractor shall locate and protect underground and above-ground utilities and other structures from damage during installation of the RIs.

B. The Working Platform for RI installation shall be elevation ___ feet. Ground elevations shall be provided to the Installer in sufficient detail to estimate installation depths/elevations to within 3 inches.

C. The General Contractor shall provide site access to the Installer, after earthwork in the area has been completed. A flat, dry, stable, and well-drained Working Platform shall be established and maintained by the General Contractor to provide safe access for efficient operation of the RI installation.  Preparation of a flat and stable Working Platform may include placement of crushed stone and/or geosynthetics.  Any excavation or backfilling that occurs prior to RI installation shall be performed in accordance with the project specifications and Design Submittal, under the direct supervision of the Geotechnical Consultant, with formal backfill/compaction records provided to the Installer at least two weeks prior to mobilization.

D. Prior to, during, and following RI installation, the General Contractor shall provide positive drainage to protect the site from wet weather and surface ponding of water.

E. If spoils are generated by RI installation, spoil removal from the RI work area in a timely manner to prevent interruption of element installation is required.

7.02 Rigid Inclusion Layout

The location of individual elements shall be marked in the field using flagged and numbered whiskers at locations shown on the RI submittal drawings.

7.03 Excavations of Obstructions

A. Should any obstruction be encountered during RI installation, the General Contractor shall be responsible for promptly removing such obstruction, or the element shall be relocated or abandoned. Obstructions include, but are not limited to, boulders, timbers, concrete, bricks, utility lines, etc., that prevent installing the elements to the required depth or shall cause the element to drift from the required location. Any excavation or backfilling that occurs during RI installation shall be performed in accordance with the project specifications and Design Submittal, under the direct supervision of the Geotechnical Consultant.

B. Bedrock, weathered bedrock, or very dense glacial till shall not be deemed obstructions, and elements may be terminated short of design lengths on such materials.

7.04 Utility Excavations

The General Contractor shall coordinate all excavations made subsequent to RI installations so that excavations do not encroach on the elements as shown in the RI submittal drawings. Protection of completed elements is the responsibility of the General Contractor. If utility excavations are required in close proximity to the installed elements, the General Contractor shall contact the Designer immediately to develop construction solutions to minimize impacts on the installed elements.

7.05 Engineered Granular Pads 

A. An engineered granular pad as designed by the Designer shall be placed by others between the tops of the RIs and the bottom of footing. A minimum thickness of 6 inches and a maximum thickness of 8 inches shall be used unless otherwise specified by the Designer

B. The granular pad should be constructed as specified by the Designer, and may include geogrid reinforcement, Cement Treated Aggregate, or other special construction techniques.

C. The granular pad material shall consist of well-graded, crushed aggregate base material. If compaction of this material is problematic, open-graded, ¾ inch diameter crushed stone may be substituted provided it is approved by the Designer. Geofabrics and geogrids may be used at the discretion of the Geotechnical Consultant as a compaction aid so that the granular pad is compacted to a minimum dry density of 95% of the Modified Proctor value.

7.06 Footing and Slab Subgrade Preparation (after RI Installation).

A. Excavation and subgrade preparation for all granular pad, footing, and slab subgrades shall be the responsibility of the General Contractor and performed in conformance with the project specifications and RI Design Submittal.

B. Excavations will expose the tops of RIs and shall be made in a workman-like manner that protects the subgrade until granular pad, structural fill, or concrete placement.  Procedures and equipment shall be selected to avoid subgrade/element disturbance and exposure to water.

C. All excavations for footing bottoms supported by RIs shall be prepared in the following manner by the General Contractor as follows:

1. Limit over-excavation below the bottom of the footing to 3-inches.

2. Subgrade surfaces between RIs shall be prepared using conventional subgrade preparation practices.  Loose or soft surficial soil shall be recompacted or removed and replaced as needed. 

3. Granular pads and footing concrete shall be placed immediately after footing excavation is made and approved, preferably the same day.  Where footings bear on moisture sensitive soils, granular pads and footing concrete must be placed on the same day.  If same day placement is not possible, open excavations shall be protected from surface water accumulation.  A lean concrete mud-mat or other Designer-approved methods may be required. 

D. The following criteria shall apply, and a written inspection report sealed by the project Geotechnical Consultant shall be furnished to the Owner, GC, and Installer to confirm that:

1. Water has not been allowed to pond in the footing excavation at any time.  Ponded water may soften the unconfined matrix soil between and around the RIs and may have detrimental effects on the supporting capability of the engineered granular pad and RI reinforced subgrade.
 
2. Footing subgrades have remained unfrozen. 

3. All RIs designed for each footing have been exposed and inspected.

4. No excavations or shafts (elevator, etc.) have been made after installation of RIs within the excavation limits described in the RI construction drawings, without the written approval of the Installer or Designer.

E.	Failure to provide the above inspection and certification by the Geotechnical Consultant, which is beyond the responsibility of the Installer, may void any written or implied warranty on the performance of the RI system.

PART 8: PAYMENT

8.01 Method of Measurement

A. Payment shall cover one mobilization, one load test, one design submittal, installation of RIs, and one demobilization. Excavation of unsuitable materials and obstructions by others, delays, re-engineering, added load tests, added RIs, and added mobilization/demobilization shall be paid for under separate pay items. 

8.02 Basis of Payment

A. Payment will be made as follows:

Pay Item:						Pay Unit:

One mobilization, one load test, one design 
submittal, installation of RIs, and 
demobilization.						$	 Lump Sum

Unit prices shall be provided to account for:

Additional installed RIs due to 
obstructions or Owner design changes 
(w/o remobilization).					$	 per Linear Foot

Additional Mobilizations/Demobilizations (beyond one).	$	 Each

Additional Load tests (beyond one).			$	 Each
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