lllinois Department of Transportation
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June 4, 2008

SUBJECT: FAP Route 336
Project ACNHF-0336 (047)
Section 112RS-4
McHenry County
Contract No. 62913
Item No. 285, June 13, 2008 Letting
Addendum A

NOTICE TO PROSPECTIVE BIDDERS:

Attached is an addendum to the plans or proposal. This addendum involves
revised and/or added material.

1. Revised the Table of Contents to the Special Provisions.
2. Added pages 53 - 75 to the Special Provisions.

Prime contractors must utilize the enclosed material when preparing their bid
and must include any Schedule of Prices changes in their bidding proposal.

Bidders using computer-generated bids are cautioned to reflect any and all
Schedule of Prices changes, if involved, into their computer programs.

Very truly yours,
Eric E. Harm

Interim Bureau Chief
Bureau of Design and Environment
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By: Ted B. Walschleger, P. E.
Engineer of Project Management

cc: Diane O'Keefe, Region 1, District 1; Mike Renner; Estimates

TBW:MS:jc



FAP 336 (IL 31)

Project ACNHF-0336 (047)
Section 112RS-4

McHenry County

Contract No: 62913

TABLE OF CONTENTS

LOCATION OF PROJECT ...t eeee et eeeeee s eeee e e e ee e ee e ee e ees e s ee e ee s eee e 1
DESCRIPTION OF PROJECT .....coeoeeeeeeeeeeeeeeoeee e ee e ee s e seeeesee s eeeee s seees e eee s es e eeseeeeeees e 1
MAINTENANCE OF ROADWAY'S .......oooeeeieeeeeeeeeeeseeeeeeeeeee s eeeeeeeeese e ssee s ee s se e eesees s se s ee e 1
STATUS OF UTILITIES TO BE ADJUSTED .....oiveeeeeeeeeeeeeeeeeeeeeeeee e eeeeees e eeesee s seseeesee e eesee e seessenes 2
HOT MIX ASPHALT MIXTURE IL-4.75 (DISTRICT ONE) ........ovveioveeeeeoeeseeoeeeeeseeseeeeeeeseeeseeeesee e 2
RECLAIMED ASPHALT PAVEMENT (RAP) (DISTRICT ONE) ......oveveeieeeeeeeeee e eeeeeeee e 6
HOT MIX APSHALT — DENSITY TESTING OF LONGITUDINAL JOINTS (D-1) w..ecoveeveeereeeeeereeeseeeeeeenne 11
FINE AGGREGATE FOR HOT-MIX ASPHALT (HMA) (DISTRICT ONE) .....veuvereeereeeeeeereeeeeeeeseeeseeeeeee 13
TEMPERATURE CONTROL FOR CONCRETE PLACEMENT (DISTRICT ONE) .....ovveoveeeeeeeeeeeeneene. 13
CLEANING EXISTING DRAINAGE STRUCTURES ........vvvuiveieeeeeeeeeseeeeeeeeeeeeeseesseeseeeeseeeeeeseeese e 13
FRAMES AND LIDS TO BE ADJUSTED (SPECIAL) ......oveiveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseee s eeeeseeese e 13
TRAFFIC CONTROL PLAN ... oo ee e ee e eee e e ee e ene e 14
TEMPORARY INFORMATION SIGNING ... eeeeeeee e e eee e eee e e eeee e 14
TRAFFIC SIGNAL SPECIFICATIONS FOR DETECTOR REPLACEMENT AND/OR INSTALLATION ON
ROADWAY GRINDING, RESURFACING, & PATCHING OPERATIONS ......cooveiveiveeeeeeeeeeeeeeeeseeeeee. 15
ALKALI-SILICA REACTION FOR CAST-IN-PLACE CONCRETE (BDE) ........euvveeeeieeoeeeeseeseeeeseessessenns 20
CEMENT (BDE) ..ottt eeeeee e ee e s eeee e e e ee e ee e e e eee e ee e ee e ee e es e eee e 22
DISADVANTAGED BUSINESS ENTERPRISE PARTICIPATION (BDE) ........oveoveeeeeeeeeeeeeeeseeseeeseeseeenne 25
ENGINEER’S FIELD OFFICE TYPE A (BDE) .......veieeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeeeseeesesee s s eeseseee e 32
EQUIPMENT RENTAL RATES (BDE). ... veoveeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeeeseseesse e ssee e esee e seesenes e 33
HOT-MIX ASPHALT - FIELD VOIDS IN THE MINERAL AGGREGATE (BDE) .......ovvevveeeeererseeseesnnenne 34
HOT-MIX ASPHALT — PLANT TEST FREQUENCY (BDE) ........veuiveeeeeeeeeeeeeeeeeeesseesseeeeeseseesseeeseeseeeseee 36
HOT-MIX ASPHALT — TRANSPORTATION (BDE) ......oeeeiveieeeeeeeeeeeeeeeeeeeeseeeeeeeseeseeeesseeeseeseeesseess e 37
MULTILANE PAVEMENT PATCHING (BDE)........coiveiveeeeeeeeeeeeeseseeseeeeeeeeseeseeeeeseeseseesseeeseeesseeeseess s 38
PAYMENTS TO SUBCONTRACTORS (BDE) ......eciveiveeeeeeeeeeeeeeseseeeeeeeeeeeseeeeseeeseeseseesseeeseeesseeeseese e 38
PORTLAND CEMENT CONCRETE PLANTS (BDE) .....eeuveeiveeeeeeeeeeeeeeeeeeesseeseeeeseesseeeseeesseeeseeeesessseesne 39
REFLECTIVE SHEETING ON CHANNELIZING DEVICES (BDE) ......vcveeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeseeseeseee 40
REINFORCEMENT BARS (BDE) ........veeoveeeeeeeeeeeeseeeeeeeeeeeeeeeeseeseee e seseesseeesseeseee e eeseseeee e eeeee e 41
SELF-CONSOLIDATING CONCRETE FOR CAST-IN-PLACE CONSTRUCTION (BDE)........cccccovvemn..... 42
SUBCONTRACTOR MOBILIZATION PAYMENTS (BDE) .......cuveeeieeeeeeeeeeseeeeeeeseeeeeeeseeesseeeseeeeseesseeseeen 46
THERMOPLASTIC PAVEMENT MARKINGS (BDE) .....cveeeveeeeeeeeseeeeeeeeeeeeeeeseeeseeesseeesseeseseeeeseseseeesees 46
TRAINING SPECIAL PROVISIONS .......oooeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseee e e eeeeeeeee s seseeesese s s 47
WATER BLASTER WITH VACUUM RECOVERY (BDE).........vereeieeeeeeoeeeeeeeeseeeseeesseeesseeseeseeesssseneessees 49
WORKING DAYS (BDE) .....ooveeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeseeeeeeseeees e seseees e seseeeseeesseeeseeeseeesseseseseseeseseeeesesneeeseens 50

Revised 06/04/2008



FAP 336 (IL 31)
Project ACNHF-0336 (047)
Section 112RS-4

McHenry County

Contract No: 62913

BITUMINOUS MATERIALS COST ADJUSTMENTS (BDE) (RETURN FORM WITH BID) ..........ccccvenneee. 50
HOT MIX ASPHALT PAY FOR PERFORMANCE USING PERCENT WITHIN LIMITS (D-1) ......cccceeenneee. 53
PFP HMA RANDOM PLANT SAMPLES ... ..ottt e ettt s e e e e s s eaa s s e e s seesabban e eeaenaenns 59
PFP RANDOM DENSITY PROCEDURE ..ottt e e e s et e e e s eeaaaes 64
PFP QUALITY LEVEL ANALY SIS ... iitititttttttttttttitttrtereetrtrrttererererersre .. ................—.—.—.—.—————————————————————————. 66

Revised 06/04/2008



FAP 336 (IL 31)
Project ACNHF-0336 (047)
Section 112RS-4
McHenry County
Contract No: 62913
HOT MIX ASPHALT PAY FOR PERFORMANCE USING PERCENT WITHIN LIMITS (D-1)
Effective: April 1, 2008

Description: This special provision describes the procedures used for production, placement
and payment for hot-mix asphalt (HMA). This special provision applies to all HMA mixtures that
individually have a minimum quantity of 8,000 tons (7,260 metric tons) and are placed at a
minimum nominal thickness equal to or greater than 3 times the nominal maximum aggregate
size. This work shall be according to the Standard Specifications for Road and Bridge
Construction except as specified herein.

Delete Articles: 406.06(b), 2" Paragraph (Temperature requirements)
406.06 (e) 3" Paragraph (Pavers speed requirements)
406.07 (Compaction)
1030.05(a) (4,5, 7, 8, 9, & 10) (QC/QA Documents)
1030.05(d) (2) a. (Plant Tests)
1030.05(d) (2) b. (Dust-to-Asphalt and Moisture Content)
1030.05(d) (2) d. (Small Tonnage)
1030.05(d) (2) f. (HMA Sampling)
1030.05(d) (3) (Required Field Tests)
1030.05(d) (4) (Control Limits)
1030.05(d) (5) (Control Charts)
1030.05(d) (6) (Corrective Action for Required Plant Tests)
1030.05(d) (7) (Corrective Action for Field Tests (Density))
1030.05(e) (Quality Assurance by the Engineer)
1030.05(f) (Acceptance by the Engineer)

1030.06(a) (3, 7, 8, & 9):
= 3 (Before start-up...)
= 7 (After an acceptable...)
= 8 (If a mixture...)
= 9 (A nuclear/core...)

The following documents have been added or modified to replace the equivalent documents in
the current Manual of Test Procedures for Materials.

Existing Replacement

ERS - HMA QC/QA Initial Daily Plant &

Random Samples: Appendix E2 PFP Hot-Mix Asphalt Random Plant Samples

ERS - Determination of Random Density Test

Site Locations: Appendix E3 PFP Random Density Procedure

ERS - Quality Level Analysis; Appendix E1 PFP Quality Level Analysis

Definitions:

A. Quality Control (QC): All production and construction activities by the Contractor
required to achieve the required level of quality.

B. Quality Assurance (QA): All monitoring and testing activities by the Engineer
required to assess product quality, level of payment, and acceptability of the product.
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C. Percent Within Limits (PWL): The percentage of material within the quality limits for
a given quality characteristic.

D. Quality Characteristic: The characteristics that are evaluated by the Department for
payment using PWL. The quality characteristics for this project are field VMA, voids,
and density. Field VMA will be calculated using the combined Gg, from the mix
design

E. Quality Level Analysis (QLA): QLA is a statistical procedure for estimating the
amount of product within specification limits.

F. Sublot: The sublot for field VMA and voids will be 1000 tons. The sublot for density
will be 1 mile. If a mixture sublot consists of less than 200 tons or a density sublot
consists of less than 200 feet, it shall be combined with the previous sublot.

G. Lot: A lot consists of 10 sublots. If seven or less sublots remain at the end of
production of a mixture, the test results for these sublots will be combined with the
previous lot for evaluation of percent within limits and pay factors.

H. Density Test: A density test consists of a core taken at a random longitudinal and
transverse offset. The random transverse offset excludes the outer 1 ft from each
edge.

Pre-production Meeting:

The Engineer will schedule a pre-production meeting a minimum of seven calendar days prior to
the start of production. The HMA QC Plan, test frequencies, random test locations, and
responsibilities of all parties involved in testing and determining the PWL will be addressed.

Personnel attending the meetings will include the following:

Resident Engineer

District Mixture Control Representative

QC Manager

Contractor Paving Superintendent

Any consultant involved in any part of the HMA sampling or testing on this project

Quality Control (QC) by the Contractor:

The Contractor’'s quality control plan shall include the schedule of testing for both quality
characteristics and non-quality characteristics required to control the product such as asphalt
binder and gradation. The schedule shall include sample location. The minimum test frequency
shall not be less than outlined in the Minimum Quality Control Sampling and Testing
Requirements table below.
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Quality Characteristic M;:nrlgquljgn-(r:sﬂ Sampling Location
Mixture Gradation 1/day per QC Plan
Binder Content 1/day per QC Plan
Gmm 1/day per QC Plan
Gmb 1/day per QC Plan
Density per QC plan per QC Plan

Revise Article 1030.05(d) (4) to read:

“(4)

exceeded and describe corrective action.

Quality Control Limits

The QC Manager shall notify the Engineer when corrective action limits are

Characteristic Corrective Action Limit

Gradation Moving Average of 4

% inch +6 %

No. 4 +5%

No. 8 +5%

No. 30 +4 %

No. 200 +15%
Voids +1.2%
Field VMA - 0.7 % or + 2.0 % from Spec Limit
Dust/AC Ratio Min. 0.6 - Max 1.2
HMA Moisture Content Max 0.3%"

Initial Production Testing: Three way splits will occur on the first two sublots of a given
mixture. The Contractor and Engineer’s laboratory shall each run a split and the third portion
will be retained for potential dispute resolution. The Contractor and Engineer’s laboratory shall
complete all tests and report all results to the Engineer within two working days of sampling. If a
test strip is utilized, the comparison evaluation may be utilized on the test strip samples.

The Contractor and Engineer’s test results will be evaluated for acceptable precision limits listed
in the following table.

Acceptable Limits of Precision

Test Parameter Limits of Precision
% in. (12.5 mm) 5.0 %
No. 4 (4.75 mm) 5.0%
No. 8 (2.36 mm) 3.0%
No. 30 (600 um) 2.0%
No. 200 (75 pm) 2.2%
Binder Content 0.3%
Gmm +0.019
Gmb + 0.020
Core Density 1.0%
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If the initial production testing test results do not meet the acceptable limits of precision, the

Contractor and Engineer will jointly review the results, check equipment and review the test

procedures for all testing laboratories to determine if there is an identifiable cause for the

discrepancy. Additional testing of split production samples will occur until a set of production
tests meet the acceptable limits of precision.

Quality Assurance (QA) by the Engineer:

The Engineer will test each sublot for field VMA, voids, dust/ac ratio and density to determine
payment for each lot. A sublot shall begin once an acceptable test-strip has been completed
and the AJMF has been determined. If the test strip is waived, a sublot shall begin with the start
of production.

Voids, field VMA, and Dust/AC ratio: The mixture sublot size is 1000 tons. The Engineer will
determine the random tonnage and the Contractor shall be responsible for obtaining the sample
according to the “PFP Hot-Mix Asphalt Random Plant Samples” procedure.

Density: The sublot size for density is one mile. The Engineer will identify three locations within
each sublot and the Contractor shall be responsible for obtaining the cores according to the
“PFP Random Density Procedure”. The locations will be identified after final rolling and cores
shall be obtained under the supervision of the Engineer.

Test Results: The Department test results for the first sublot of every lot will be available to the
Contractor five working days from the time the sublot has been delivered to a Department’s
Testing Facility or a location designated by the Engineer. Test results for the completed lot will
be available to the Contractor 14 working days from the time the last sublot has been delivered
to a Department testing facility or a location designated by the Engineer.

All Department testing will be performed in a qualified laboratory by personnel who have
successfully completed the Department HMA Level | training.

The Engineer will maintain a complete record of all quality assurance test results. Copies will
be furnished upon request. The records will contain, as a minimum, the originals of all QA test
results and raw data, random numbers used and resulting calculations for QA sampling
locations, and quality level analysis calculations.

Dispute Resolution:

If dispute resolution is necessary, the Contractor shall submit a request in writing within four
working days of receipt of the results of the quality index analysis for the lot. The request for
dispute resolution must include the Contractor’s quality control and, if available, split sample test
results for the lot. The Engineer will document receipt of the request. The Department central
laboratory will be used for dispute resolution testing.

For density disputes, the Engineer will locate and mark the dispute resolution core locations by

adding 1.0 ft longitudinally to the location of the original cores tested using the same transverse
offset. The Engineer will witness the coring process and take possession of the cores and
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submit them to the Department central laboratory for testing. The G, from the original QA test

results will be used to calculate the new density values. If, in addition to density, either voids or

field VMA are in dispute for the same lot, the new G, value will be used only to calculate the
new density values for the disputed tests.

All dispute resolution results will replace original quality assurance test results. The overall lot
pay factor and the lot pay adjustment for the lot under dispute resolution will be recalculated.

If the recalculated overall lot pay factor is less than or equal to the original overall lot pay factor,
all costs associated with completing the dispute resolution sample testing will be borne by the
Contractor.

If the recalculated overall lot pay factor is greater than the original pay factor, all costs
associated with completing the dispute resolution sample testing will be borne by the
Department.

Department central laboratory test costs are as follows:

Test Cost
Mix Testing $600.00 / sublot
Core Density $150.00 / sublot

Acceptance by the Engineer and Basis of Payment:

The Engineer may cease production and reject material produced under the following
circumstances:

If the Contractor is not following the approved quality control plan
If PWL for any quality characteristic is below 50% for any lot

If visible pavement distress occurs such as segregation or flushing
If any sublot test exceeds the acceptable limits listed below:

Acceptable Limits

Parameter Acceptable Range
Field VMA -1.0 -+3.0%
Voids 20-6.0"
Density:
IL-9.5, IL-12.5 89.0 — 98.0%
IL-4.75, IL-19.0, IL-25.0 90.0 — 98.0%
SMA 92.0 — 98.0%
Dust / AC Ratio 04-15

1/ The acceptable range for SMA mixtures shall be 2.0% - 5.0%

Payment will be based on the calculation of the quantity within specification limits for each
quality characteristic according to the “PFP Quality Level Analysis” document.
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For this contract only the contractor minimum pay will be limited to 92% even if the
calculated final pay is less than 92%. However the contractor will still have the possibility
of receiving the maximum 103% if the calculated final pay so indicates. This special
provision shall only apply to the surface course, Mix F, N90.

Dust / AC Ratio

In addition to the PWL on VMA, voids, and density, a monetary deduction will be made using
the pay adjustment table below for dust/AC ratios that deviate from the 0.6 to 1.2 range.

Dust / AC Pay Adjustment Table

Range Deduct / sublot
06<X<1.2 $0
05<X<0.6 or 1.2<X<14 $1000
04<X<05 or 1.4<X<1.6 $3000

X<0.4 or X >1.6

Shall be removed and replaced
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PFP HMA RANDOM PLANT SAMPLES

lllinois Department of Transportation

PFP
Hot-Mix Asphalt Random Plant Samples

Effective: May 1, 2008

Samples shall be obtained at the frequency specified in the Hot Mix Asphalt Pay for
Performance Using Percent within Limits special provision.

A. The random plant samples shall be taken at the randomly selected tonnage within a
sublot. The random tonnage will be determined by the Engineer using the “Random
Numbers” table as specified herein or an approved software program. The tonnage
shall be calculated according to the following:

1. Unless otherwise known, determine the random locations for a tonnage in
excess of five percent over plan quantity by multiplying the plan quantity
tonnage by 1.05 to determine an over-projected final quantity. If the over-
projected final quantity is not achieved, disregard the additional random
values.

2. Determine the maximum number of sublots needed for the given mixture by
dividing the over-projected tonnage calculated above by the sublot size in tons
{metric tons). This will determine the maximum number of sublots for the given
mixture.

3. Multiply the sublot tonnage by a three-digit random number, expressed as a
decimal. The number obtained (rounded to a whole number) shall be the
random sampling tonnage within the given sublot.

4. The individual sublot random tonnages shall then be converted to the
cumulative random tonnages. This is accomplished by using the following
equation for each sublot.

CT_=[(ST)*(n-1)]+RT,

Where: = the sublot number
S o e _CT Cumulative tonnage ke e e i o
__RT = Random tonnage as determmed |n #3 above
ST = Sublot tonnage (typically 1000 tons)

B. If the paving is completed for a particular mixture before the specified sampling
tonnage for the last sublot is achieved, the partial sublot s hall be omitted.

C. Plant truck samples shall be taken of the mixture for testing. Two sampling
platforms {one on each side of the truck) shall be provided for sampling of the mix.
In order to obtain a representative sample of the entire truck, an equal amount of
material shall be taken from each quarter point around the circumference of each
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lliinois Department of Transportation

PFP
Hot-Mix Asphalt Random Plant Samples
{continued)

Effective: May 1, 2008

pile in the truck to obtain a composite sample weighing approximately 200lbs, (95
kg). All truck samples shall be obtained by using a "D"-handled, square-ended
shovel with built-up sides and back (1 to 1-1/2 in. [25 to 38 mm]). The sample shall
be taken out of the truck containing the random tonnage as determined by the
Engineer following the procedure described herein. The sample tonnage will be
disclosed no more than 30 minutes prior to sampling. Sampling shall be performed
by the Contractor under the supervision of the Engineer.

The truck sample shall be divided into three approximately equal size (split)
samples by the use of an approved mechanical sample splitter. The Engineer will
witness all splitting. Two split samples for Department testing shall be placed in
Department-approved sample containers provided by the Contractor and identified
as per the Engineer's direction. The Engineer will gain immediate possession of
both Department split samples. The Contractor may store, discard, or test the
remaining split as described in Section 1030 of the Standard Specifications.
However, the Contractor must test and provide the sample results in order ta initiate
the dispute resolution process as described in the Hot Mix Asphalt Pay for
Performance Special Provision.
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lllinois Department of Transportation
PFP
Hot-Mix Asphalt Random Plant Samples
(continued)

Effective: May 1, 2008

Example:
Given: - Plan quantity = 10,000 tons for a given mixture. - Sublot =
1000 tons (725 metric tons).
1. Determine the over-projected final tonnage.
10,000 tons * 1.05 = 10,500 tons (Note: Always round up)

2. Determine the maximum number of sublots needed for the project based on
the over-projected tonnage.

10,500 tons/1000 tons = 10.5 (Note: Always round up)
Therefore, 11 maximum sublots

3. Obtain random numbers from the table and apply a different random number to
each sublot,

1000 * 0.546 = 546
1000 *0.123 = 123

Repeat for each sublot.
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llfinois Department of Transportation
PFP
Hot-Mix Asphalt Random Plant Samples
(continued)

Effective: May 1, 2008

4. Convert individual tonnage to cumulative job tonnage.
[1000*(1-1)] + 546 = 546
[1000%(2-1)] + 123 = 1123
Repeat for each sublot.

The following contains a com pleted table for the eleven plant random samples:

Lot Sublot Random Tonnage Cumulative Job
Number| Number Number within Sublot Tonnage
1 0.546 1000*0.546 = 546 | [1000*(1-1)] + 546= 546
2 0.123 1000*0.123= 123 | [1000*(2-1)] +123= 1123
3 0.789 1000*0.789= 788 [ [1000*(3-1)]+789= 2789
4 0.372 1000*0.372= 372 | [1000*(4-1)] +372= 3372
5 0.865 1000*0.865= 865 | [1000*(5-1)] + 865= 4865
1 6 0.921 1000*0.921= 921 | [1000*(6-1)] +921= 5921
7 0.037 1000*0.037= 37 | [1000 *(7-1)]+ 37= 6037
8 0.405 1000 *0.405 =405 | [1000*(8-1)]+405= 7405
9 0.214 1000*0.214= 214 | [1000*(9-1)]+214= 8214
10 0.698 1000*0.698 = 698 |[1000 * (10-1)] + 698 = 9698
11 0.711 1000 *0.711= 711 |[1000 * (11-1)] + 711 = 10711
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lllinois Department of Transportation
PFP
Hot-Mix Asphalt Random Plant Samples
(continued)

Effective: May 1, 2008

RANDOM NUMBERS

or vertically. Once used, the set should be crossed out.
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PFP RANDOM DENSITY PROCEDURE

Illinois Department of Transportation

PFP
Random Density Procedure

Effective: May 1, 2008

Density tests (core samples) shall be obtained at the frequency specified in the Hot Mix
Asphalt Pay for Performance Using Percent within Limits special provision. The random
test locations shall be determined as follows:

A. The beginning station number shall be established daily and the estimated paving
distance computed for the day's production. The total distance paved shall then be
subdivided into sublots of one mile each.

B. Three core locations shall be determined for each sublot. Each core location within
the sublot shall be determined with two random numbers. The first random number
shall be used to determine the longitudinal distance into the one-mile sublot, and
the second random number shall be used to determine the transverse offset from
the left edge of the paving lane. The left edge of the paving lane shall be located
one foot inside the left edge of paved mainline mat. The right edge of the paving
lane shall be located one foot inside the right edge of the paved mainline mat.
Areas outside the mainline pavement that are paved concurrently with the mainline
pavement (e.g. three-foot wide left shoulders, driveways) are not considered part of
the paved mainline mat.

This example illustrates the determination of the three core locations within a
sublot:

The first mile of pavement consists of a 13.0-foot-wide mat. The random numbers
for the longitudinal direction are 0,917, 0.289, and 0.654. The random numbers for.
the transverse direction are 0.890, 0.317, and 0.428. The core locations are
determined by multiplying the longitudinal random numbers by 5280, and
transverse random number by multiplying the width of the paved mat less the two,
1.0 foot edges. In this case, the width of the paved mat available for coring is 11.0
feet. Therefore, these are the random cores locations, measured from the
beginning of the sublot and the left edge of the paved mainline mat:

== === ~Gore-Number - -|-Longitudinal-location-—— —-|-Transverse location————~]~ -
— --5280-%-0:917 =-4841:8-feet—| 11:0-x-0:890-= 9:8feet
2 5280 x 0.289 = 1525.9 feet | 11.0x0.317 =3.5feet |
3 5280 x 0.654 = 3453.1 feet | 11.0 x 0.428 = 4.7 feet

C. This process shall be repeated for the subsequent sublots for the day’s preduction,
using a random number for each location.
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RANDOM NUMBERS

FAP 336 (IL 31)

Project ACNHF-0336 (047)
Section 112RS-4

McHenry County

Contract No: 62913

or vertically. Once used, the set should be crossed out.
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PFP QUALITY LEVEL ANALYSIS

lllinois Department of Transportation
QC/QA PROCEDURE

PFP
Quality Level Analysis

Effective; May 1, 2008

This stand-alone document explains the statistical procedure used to determine the pay
factor for hot-mix asphalt (HMA) mixture based on VMA, voids and in-place density.

Test results will be analyzed statistically by the Quality Level Analysis method using the
procadures listed to determine the fotal estimated percent of the lot that is within
specification limits (PWL). Quality Level Analysis is a statistical procedure for estimating
the percent compliance to a specification and is affected in the arithmetic mean and the
sample standard deviation. Two measures of quality are required to establish the
contract unit price adjustment. The first measure is the Acceptable Quality Level (AQL)
which is the PWL at which the lot will receive 100 percent pay. The second measure of
quality is the Rejectable Quality Level (RQL) at which the Department has determined
the material may not perform as desired and may be rejected.

The pay factor on full-depth projects shall be determined by combining pay factors for
each mixture proportional to the quantity.

QUALITY LEVEL ANALYSIS

Note: Table 1: Pay Attributes and Price Adjustment Factors contain the UL, LL, and
pay factor “f* weights.

The following procedure will be repeated for each pay factor parameter.

(1) Determine the arithmetic mean (¥ ) of the test results:

DX,
s =
n

Where:
D, = summation of
x=__ individual test value
n= total number of test values

2) Calculate the sample standard deviation(s):

s [nI(®-(0x°
n(n—1)
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Effective: May 1, 2008

Where:
2.
Q0)?

(3) Calculate the upper quality index (Qu):

summation of the squares of individual test values

summation of the individual test values squared

Gy = UL-Xx
&
Where;
UL= upper specification limit or target value (TV) plus allowable
deviation

4 Calculate the lower quality index {(Q,):

Q = x-LL
s
Where:
LL= lower specification limit or target value (TV) minus allowable
deviation

(5) Determine Py (percent within the upper specification limit which corresponds to a
given Qu) from Table 2. (Note: Round up to nearest Qy in table 2.)

Note: If a UL is not specified, Py will be 100.

(6} Determine P, (percent within the lower specification limit which corresponds to a
give Q) from Table 2. (Note: Round up to nearest Q in table 2.)

Note: If a LL is not specified, P, will be 100.
— A7)~ Determine the Quality l-evel-or PWi(thetotal percentwithin-specification limits).

PWL = (Py + P,) - 100

(8) To determine the pay factor for each individual parameter lot:
Pay Factor (PF) = 53 + 0.5 (PWL)

(9) Determine the Composite Pay Factor (CPF) for each lot. The CPF shall be
rounded to 3 decimal places.
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CPF = lfVMA (PFVMA )+ f\'mds [PF\N:Iids)+ fd:na]ly (Pchn!ily J /100
Substituting from Table 1:
CPF = [0.3(PFyp )+ 0.3(PF, g, )+ 0.4(PE,ngyy )] / 100

Where:
Fuma, fuoias, @nd faensity = Price Adjustment Factor listed in Table 1

PFuma, PFyos, and PFgensiy = Pay Factor for the designated measured
attribute

(10) Determine the final pay for a given mixture.

Final Pay = Mixture Unit Price * Quantity * CPF

Table 1: Pay Atfiributes and Price Adjustment Factors
Measured Attribute | Weight
Factor “F" UL LL
VMA . 3 MDR'' + 3.0 MDR" - 0.7
Plant Voids 3 AJMF +1.35 | AJMF-1.35
In-Place Density: 4 97.0%2 91.5%*
IL4.75 4 97.0% 92.5%
IL-19.0 & 25.0 4 97.0% 92.2%
SMA 4 98.0% 93.0%

1. MDR = Minimum Design Requirement
2. Applies to all HMA mixes other than IL-4.75, IL-19.0, IL25.0 and SMA..
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FAP 336 (IL 31)

Project ACNHF-0336 (047)

Section 112RS-4
McHenry County
Contract No: 62913

The average and standard deviation of a N90 HMA binder have been calculated u sing
the given results:
NOTE: Sublot Number 1 for plant samples may not include the same material as

Sublot Number 1 for density.

Lot Sublot Voids VMA
# # TV=4.0 AJMF = 13.0 Density
1 4.2 13.0 91.5
2 4.5 12.5 93.0
3 3.3 13.0 92.9
4 5.0 13.3 93.5
1 5 54 12.9 93.0
6 25 12.4 94.0
7 3.8 13.4 92.8
8 4.1 13.0 93.5
9 4.3 12.6 91.0
10 4.5 12.8 82.7
Average: 4.16 12.89 92.79
—__Standard Deviation: | 0.825 0.325 0.910

Determine the pay factor for each parameter.
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Voids:

Lot:

Average = 4.16
Standard Deviation = 0.825

_ (4.0+1.35)-4.16 _
- 0.825 B

0, 1.4

_4.16-(4.0-135)
O = 0.825 =1.83

N =10 sublots (from table)
Pu=94

PL=93

PWL = (94 + 98) - 100
PWL = 92
PF = 53 + 0.5 (92)

PF=09.0

Determine the pay factor for Voids.

FAP 336 (IL 31)

Project ACNHF-0336 (047)
Section 112RS-4

McHenry County

Contract No: 62913

PFyoias=-99:0—
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Average = 12.89
Standard Deviation = 0.325

_(13.0+3.0)-12.89
0.325

oy =9.57

12.89-(13.0-0.7)
= 182
Q. 0.325

N = 10 sublots (from table)
Py =100

PL=98

PWL = (100 + 98) - 100
PWL = 98
PF = 53 + 0.5 (98)

PF=102.0

Determine the pay factor for VMA,

PFuyma = 102.0

FAP 336 (IL 31)

Project ACNHF-0336 (047)
Section 112RS-4

McHenry County

Contract No: 62913
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Effective: May 1, 2008
Density:

Lot:  Average =92.79
Standard Deviation = 0.910

_97.0-92.79

= =4.63
Q 0.910

02.79-91.5
=— =142
9 0.910
N = 10 Density measurements (from table)
Pu=100

PL=93

PWL = (100 + 93) - 100
PWL =93
PF =53 + 0.5 (93)

PF =89.5

Determine the pay factor for Density.

FAP 336 (IL 31)

Project ACNHF-0336 (047)
Section 112RS-4

McHenry County

Contract No: 62913

PFoersiy =995
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Effective: May 1, 2008

Determine the pay factor for the given mixture using the above pay factors for each
parameter.

CPF =10.3(99.0) + 0.3(102.0) + 0.4(99.5)]/ 100
CPF =1.001
Determine the price paid for the given mixture.
Given that the mixture bid price per ton = $35.00 and 10,000 tons were placed.
Final Pay = $35.00/ ton * 10,000 tons * 1.001 = $350,350
Final Pay = $350,350

Full Depth Examples:

Given a full-depth project with two mixtures whose pay factors were determined to be
101.5% and 99.2%. T he full-depth pay factor shall be calculated as follows:

101.5(1/2) + 89.2(1/2) = 100.4%

Determine the adjusted pay for the full-depth pay factor.
Given that the bid price per square yard = $25.00 and 1400 yd? were placed.
Final Pay = $25.00/ yd” * 1400 yd® * 1.004 = $35,140

Final Pay = $35,140

Given a full-depth project with three mixtures whose pay factors were determined to be

98.9%, 101.5% and 99.2%. The full depth pay factor shall be calculated as follows:

98.9(1/3) + 101.5(1/3) + 99.2(1/3) = 99.8%

Determine the adjusted pay for the full-depth pay factor.
Given that the bid price per square yard = $25.00 and 1400 yd® were placed.
Final Pay = $25.00/ yd® * 1400 yd® * 0.999 = $34,965

Final Pay = $34,965
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TABLE 2: QUALITY LEVELS
QUALITY LEVEL ANALYSIS BY STANDARD DEVIATION METHOD

PuOR PL
PERCENT UPPER QUALITY INDEX Qu OR LOWER QUALITY INDEX Q,
WITHIN
LIMITS FOR n=10 | n=12 | n=15 | =19 | N=26 | n=38 | N=70 | n=201
POSITWVE | n=3 |n=4 | n=5 | n=6 | n=7 | n=8 | n=8 to to to to fo to to to
VALUES OF n=11 | n=14 [ n=18 | n=25 | n=37 | n=69 | n=200 | infinity
QuOR Q
100 116 [ 1.50 | 1.79 | 2.03 | 223 | 239|253 | 265 | 2.83 | 3.03 | 3.20 | 3.38 | 3.54 | 3.70 3.83
99 147 | 1.67 |1.80(/1.89 | 195|200 | 2.04 [ 209 | 214 | 218 | 2.22 | 226 | 2.29 2.31
98 1.15 (144 | 160 |1.70 | 1.76 | 1.81 [ 184 | 1.86 | 1.91 | 1.93 | 1.96 | 1.89 | 2.01 2.03 2.05
97 1411154 | 162 (167 |1.70 (172 | 174 | 177 | 1.79 | 1.81 | 1.83 | 1.85 1.86 1.87
96 114 (138 (149 (155|169 |1681|163 | 165 | 167 | 168 | 1.70 | 1.71 | 1.73 1.74 1.756
95 1351144 |1 149|152 | 154 | 155 | 156 | 1.58 | 1.58 | 161 | 1.62 | 1.63 1.63 1.64
94 113 1132 [1.30 (143 11468 |1.47 | 148 | 149 | 1.50 { 1.51 | 1.52 | 1.53 | 1.54 1.56 1.55
93 | 1120[135[138[140 [1.41[1.42( 143 [ 144 [ 144 [ 1.45 [ 1.46 [ 146 [ 147 [ 147
92 112 1126 [1.3111.33 /135136 [1.36| 137 | 1.37 | 1.38 | 1.39 | 1.39 | 1.40 1.40 1.40
91 1111123 127129130130 131|131 132 ]132 | 133 133 | 1.33 1.34 1.34
90 110 120 {1.23 | 124 [1.25 125|126 | 1.26 | 1.26 | 1.27 | 1.27 | 1.27 | 1.28 1,28 | 1.28
89 1.09 1117 | 1191120 [1.20 | 1.21 | 121 [ 1.21 [ 1.21 | 1.22 [ 1,22 | 1.22 | 1.22 1.22 1.23
88 1.07 (114 (1151116 | 1.16 | 118 [ 116 | 1.17 | 117 | 117 | 117 | 117 | 1.17 1.17 1.17
87 106 (111|112 (112 112|112 (112 | 112 | 112 | 112 | 112 ] 1.12 | 1.12 1.13 1.13
86 1.04 | 1.08 | 1.08 [ 1.08 | 1.08 | 1.08 | 1.08 | 1.08 ! 1.08 | 1.08 | 1.08 | 1.08 | 1.08 1.08 1.08
85 1.03|1.05]1.05|1.04 | 104|104 [1.04| 1.04 | 1.04 | 1.04 | 1.04 | 1.04 | 1.04 1.04 1.04
84 1.011.02{1.01{1.01]1.00|1.00 |(1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 0.99 0.99
83 1.00 | 0.99 1098|097 |0.97 | 096|086 | 096 | 0.96 | 0.96 | 0.6 | 0.96 | 0.95 { 0.95 0.85
82 087 /096 /095)094|0983|093 083|092 092 | 0982|092 | 092 |092]| 092 0.82
81 096093091090 |090 /089089 | 0.89 | 0.80 | 0.88 | 0.88 | 0.88 | 0.88 | 0.88 0.88
___80 093 /080|088 |087 0861086 [086| 085|085 | 085 085|084 | 084 | 084 0.84
79 091/ 087|085|/084/083 082|082 082|082 | 081|081 081 | 081 0.81 0.81
78 0.89 | 0.84 | 0.82 | 0.80 | 0.80 | 0.79|0.79| 0.79 | 0.78 | 0.78 | 0.78 | 0.78 | 0.77 | 0.77 0.77
77 087/081)078]077/076[076 |076| 075 | 075 | 0.75 | 0.75 | 0.74 | 0.74 | 0.74 0.74
76 084 |0.78 |0.75(0.74 (0731073072 | 0721|072 | 071|071 | 071 | Q.71 0.7 0.71
75 082075 072(071]/070]070| 069 | 069 | 0.69 | 0.68 | 0.668 | 0.68 | 0.68 0.68 0.67
74 0.79{0.72 | 069 | 0.68 | 0.67 | 0.66 | 0.66 | 0.66 | 0.66 | 0.65 | 0.65 | 0.65 | 0.65 0.64 0.64
73 0.76 | 0.69 | 0.66 | 065 | 0.64 | 0.63 | 063 | 0.63 | 0.62 | 0.62 | 062 | 0.62 | 0.62 0.61 0.61
72 074|066 | 0.63 | 062 | 061|060 )| 060 | 060 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 0.58 0.58
71 0.71 063|060 059,058 |057 ;057|057 | 057 | 0.56 | 0.56 | 0.56 | 0.56 | 0.55 | 0.55
70 0.68 | 0.60 | 0.57 1 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.54 | 0.53 | 0.53 | 0.53 | 0.53 | 0.53 0.53
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TABLE 2 (continued): QUALITY LEVELS
QUALITY LEVEL ANALYSIS BY STANDARD DEVIATION METHOD

PuOR P,

PERCENT UPPER QUALITY INDEX Q, OR LOWER QUALITY INDEX Q;

WITHIN

LIMITS FOR n=10 | n=12 | n=15 | n=19 | n=26 | n=38 | n=70 | nN=201
POSITIVE | n=3 | n=4 | n=5 | n=6 | n=7 | n=8 | n=9 to to to to to to to to
VALUES OF n=11 | n=14 | n=18 | n=25 | n=37 | n=69 | n=200 | infinity
QuOR Qi

69 0.65 | 0.57 | 0.54 | 0.63 | 0.52 | 0.52 [ 0.51 | 0.51 | 0.51 | 0.50 | 0.50 | 0.50 | 0.50 | 0.50 [ 0.50
68 0.62 | 0.54 | 0.51 | 0.50 | 0.49 | 0.49 | 0.48 | 0.48 | 0.48 | 0.48 | 0.47 | 0.47 | 0.47 | 0.47 | 0.47
67 0.59 | 0.51 | 0.47 | 0.47 | 0.46 | 0.46 | 0.46 | 0.45 | 0.45 | 0.45 | 0.45 | 0.44 | 0.44 | 0.44 | 0.44

66 0.56 | 0.48 | 0.45 | 0.44 | 0.44 | 0.43 | 0.43 | 043 | 042 | 042 | 042 | 0.42 | 0.41 0.41 0.41
65 0.52 | 045|043 |041 041|040 040 | 040 | 040 | 0.39 | 0.39 | 0.39 | 0.39 | 0.39 0.38
64 049 | 042 | 0.40 (039 10.38 |0.38 | 037 | 037 | 037 [ 037 | 0.36 | 0.36 | 0.36 | 0.36 0.36

63 046 [ 0.39 | 0.37 (036 | 0351035035 034 | 0.34 | 034 | 0.34 | 034 [ 0.33 | 0.33 0.33
62 043 | 0.36 |0.34 (033 |0.32(0.32 /032 032 | 031 /031 |031|031]031]| 031 0.31

61 0.39 {033 10.31[030]030({0.29 /029|029 | 029 | 0.29 | 0.28 | 0.28 [ 0.268 | 0.28 0.28
60 0.36 | 0.30028(027 | 027027 026|026 | 026 | 026 | 0.26 | 0.26 | 0.26 | 0.25 0.25
59 0.32 | 027 [0.25 | 0.25 /1024 |1 024 [ 0.24 | 0.24 | 0.23 | 023 | 023 | 0.23 | 0.23 | 0.23 0.23
58 029(024)0231022]021]021]021(021|021 021 )020]|020]020! 020 0.20
57 0.25|0.21)020]0.19 019|019 |0.18 | 0.18 | 0.18 { 0.18 | 0.18 | 0.18 | 0.18 | 0.18 0.18
56 0.22 1018 [(0.17 |0.16 | 0.16 | 0.16 [ 0.16 | 0.16 | 0.16 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 0.15
55 018 | 015|014 (014 | 013013 |0.13 [ 013 | 0.13 | 0.13 | 0.13 | 0.13 | 0.13 0.13 0.13

54 0.14 | 0.12 [ 0.11 [ 0,41 | 0.11 | 0.11 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10
53 0.1 0.09 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08
52 0.07 | 0.06 | 0.06 | 0.05 | 0.05 [ 0.05 ] 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05
51 0.04 | 0.03 | 0.03 | 0.03 [ 0.03 [ 0.03] 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 [ 0.03 | 0.03 | 0.03

50 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00

Note: For negative values of Gy or Qu, Puor P_is equal to 100 minus the table Py or PL If the value of Qy or QL does not
-— - ——-correspond-exactly-to-a-figure-inthe-tabie;-use-the-next-higher ———-— R TR AR TSR i T —
value.
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