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EXECUTIVE SUMMARY 

In the Spring of 1992, the Colorado Department of Transportation (COOT) 

implemented a Pilot Program to construct hot bituminous pavements (HBP) under 

quality control and quality assurance type (QC&QA) specifications. As part of 

the QC&QA procedure, payment to the contractor is based on quality level analysis 

(QLA) of COOT acceptance tests. In addition, the contractor is required to 

exercise quality control (QC) of all production functions, including performing 

materials tests to provide early assurance to him and COOT the material meets 

requirements . COOT evaluates the QC tests, but they are not the basis of 

payment. 

QLA on COOT test results for asphalt content, pavement compaction and aggregate 

gradation is the basis for incentive or disincentive payments to the contractor. 

When the quality level (QL) is above standard (based on historical averages), an 

incentive payment up to six percent above contract price is made . If the QL is 

below standard, but the materials are acceptable for use, a disincentive payment 

as much as 25 percent below contract price is assessed. 

The Pilot program covered three construction seasons, 1992-1994. It was expected 

incentive payments would encourage the contractors to perform above average work. 

This did happen. The average improvement over the histor ical average QL was a 

significant 6.3%, with a slight downward trend in 1994. A new QC&QA Standard 

Special Provision (SSP) was written during 1994, similar to the Pilot 

specification, but with a steeper disincentive payment schedule and other more 

stringent requirements. These changes were based on the Pilot experience and 

recommendations from COOT engineers and the contractors. 

The SSP was implemented in 1995 and used on 11 projects. 

"holdover " projects completed in 1995 that were bid 

There were 29 

under the Pilot 

specifications. On these 29, the downward trend in QL, apparent in 1994, 

continued, but at a steeper rate. The average QL for the holdover Pilot projects 

was one percent b elow the historical average. Of the 19 participating 

contractors, 16 had lower QL's than in 1994. This was disappointing, but not 

entirely unexpected. The rather lenient Pilot disincentive payment schedule 

apparently led to lower quality levels. 

However, the analysis of the 11 SSP projects done in 1995 is encouraging. The 

average QL was 5.5% above historical average. Also, the performance of the 

contractors was much more uniform than under the Pilot specification, especially 

in 1995. It appears the SSP wi ll provide above average QL's, as intended . Use 

of QC&QA specifications by COOT is expected to continue. Regular analysis will 

be made on project QC&QA data to measure how well the SSP is working. This will 

provide information for fine tuning. 

Pg iii 
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BACKGROUND OF CDOT HBP QC&QA SPECIFICATIONS 

From about 1969 until 1995, the Colorado Division of Highways, now known as the 

Colorado Department of Transportation (COOT), had a statistically based 

acceptance specification(1) (SBAS) for hot bituminous pavement (HBP) which 

included procedures for measuring the percent within tolerances for various HBP 

elements. Formulas were included for disincentive payments (negative price 

adjustments, "P") to the contractor for those materials not in reasonably close 

conformity with the specifications. There were no provisions for incentive 

payments for improved quality and uniformity beyond the minimum requirements of 

the specifications. OVer the 25-year history of the SBAS(1) there were few 

significant changes made to it. Today it is used primarily for untreated 

aggregate sieve analyses, asphalt cements, liquid asphalts and for some elements 

in project special provisions. 

Until initiation of the quality control and quality assurance (QC&QA) type 

specifications, there was little movement by COOT in shifting the responsibility 

for process control of field construction work and materials to industry. 

Contractors and producers had continued to rely mostly on the COOT acceptance 

tests for necessary process control information. Many of the producers had their 

own laboratories (or routinely used private facilities) in order to monitor their 

production. But for CDOT work, acceptance tests were a primary source of quality 

control information. 

IMPLEMENTATION OF QC&QA TYPE SPECIFICATION SPECIFICATIONS 

In about 1988, COOT and the HBP Industry began to develop interest in QC&QA type 

specifications. The two primary components of QC&QA specifications are a well 

organized process control procedure by the seller, and a sound, statistically 

based acceptance plan by the buyer. Another component of is a reasonable payment 

schedule based on statistically measured quality (which may include disincentive 

and incen~ive payments). 

In April 1991, COOT formed the Colorado Flexible Pavement OVersight Group. 

Membership included prominent consultants, industry representatives and COOT 

managers. A broad agenda was established, with suggested objectives. Task 

groups were organized for many subject categories. The main Oversight Group 

still exists and meets occasionally as necessary to monitor the work of task 

groups. 

guidance. 

There have been a number of significant accomplishments under its 

One important need identified by the Oversight Group was development and 

implementation of QC&QA specifications for asphalt pavement construction. A 

QC&QA task group (TG) was formed and met independently several times in 1991. 

There was general consensus by the members, with full support by COOT 

Pg 1 
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administrators, that a serious effort should be made to develop and implement a 

HSP quality assurance type specification. In October of 1991, CDOT employed Sud 

Srakey (former CDOT Staff Materials Engineer and more recently, Asphalt Institute 

District Engineer) as a consultant to work with the TG to develop and implement 

a pilot specification using WASHTO Model QA Specifications(2) as guidelines. 

Under direct supervision of the COOT materials engineer, with frequent reviews 

by the TG and CDOT managers, the consultant developed a QC&QA Pilot 

specification(3). It was implemented in early 1992 and has been used on a total 

of 115 HSP projects through 1995 for over 3 million tons of hot mi x. 

Included in the Pilot program, were the following: 

1. Provisions for incentive, as well as disincentive payments, tied 

directly to the quality level (QL) of work produced . 

2. A computer program to calculate QL'S and pay factors (PF) which would 

store data and print usable reports . (A program was developed by CDOT 

computer technicians and named QPM, a n acronym for Quality Pay 

Management) . 

3. Early I regular analysis of construction data in order to measure 

objectives and progress. 

Diskettes of the project computer QPM files have been routinely submitted to COOT 

headquarters for data analysis at the completion of each project. Interim Pilot 

reports were published for 1992(4) and 1993(5); and in 1994 a final pilot report(6) 

was published. This report is the fourth annual r eport and covers 1995 hold-over 

Pilot projects, as well as projects constructed under a new Standard Special 

Provision (SSP)(7), In this report, projects constructed under the Pilot 

specification will be referred to as QPM 1 and those built under the SSP as 

QPM 2, The respective QPM computer programs use those designations. 

In 1995, due to the lateness of implementing QPM 2, 29 projects in process of 

design and bidding were done under QPM 1. Only 11 projects were constructed 

under the QPM 2 SSP(?). QPM 2, has several significant Changes from QPM 1, but 

uses the same basic structure. The wording in QPM 2 is the result of consensus 

by the Oversight Committee, with considerable input from CDOT field personnel and 

contractors who worked on Pilot projects. Also, the changes were influenced b y 

evaluation of the Pilot data and recommendations by the consultant. 

HISTORICAL DATA 

In 1993, the CDOT materials branch was using a computer program called QLA, for 

stori ng and analyzing historical materials test data input from field reports. 

In February, 1993, to establish a base for comparing the Pilot projects, QLA was 

accessed for all available information currently on file relating to HSP. The 



COOT RUlTH AlUlUAL REI'(JIT Pg 3 
Filii HBP Qc&CIA PROJECTS CDIISTRIJCTEI) IN '995 

data evaluated in 1993 represented work done mostly in 1990 and 1991. In the 

several QC&QA reports, that data is referred to as 1991 Historical (i.e., the 

last full year it represents). It is the base used for evaluation of all QPM 1 

and QPM 2 QC&QA projects. 

DISCUSSION OF CDOT QC&QA STATISTICAL PROCEDURES 

A common measurement of conformity to specifications, by statistical procedures, 
is quality level (QL), or percent within tolerances. CDOT uses colorado 

Procedure 71(8), for QL analysis; it is referenced in all QA&QC specifications. 

CP 71 essentially complies with the procedures described in AASHTO R 9-90(9) for 

determining percent within tolerances. The two dominant parameters used to 

calculate QL are the standard deviation (SD) of the individual measurements 

within a lot (or process) and the distance the lot (or process) average (X) is 

from tolerance limits (X - Tl or Tu - X). To visualize how SD and X contribute 

to QL; consider that with lower variability (smaller SO) and the positive 

movement of X away from tolerance limits, QL will increase. 

Another measurement of interest to CDOT is how close the pilot averages are to 

target, or the center of the tolerance limits (Te ). COOT wanted to determine if 

the incentive concept resulted in X being more centrally located. With the 

SBAS('), it was possible to receive 100 percent payment when X was a relatively 

small distance inside the limits (there was no incentive to move towards Te). 

The X - Te parameter is complementary to 

X - Te grows smaller, X - T grows larger. 

X - T. In analyzing the processes, as 

The latter parameter is used directly 

in calculating QL. But because the tolerance limits varied considerably for the 

elements in the Historical and early Pilot data, X - Tc was the parameter chosen 

to evaluate the movement of process averages toward the center of the 

specification band (where Te is constant, regardless of tolerance width). 

The three elements included in the current QC&QA specifications requiring 

analysis for QL and PF, are asphalt content, percent relative density and 

aggregate gradation. For gradation, each specification sieve is evaluated for 

QL. The lowest QL on any specified sieve (controlling sieve) in a lot, or 

process, is used to determine the PF for the gradation element. The No. 8 sieve 

has been found to be the controlling sieve for most lots. To simplify gradation 

analysis, only the No. 8 sieve data for SO and X - Te is used in the QC&QA 

reports'. The compoBi~e values in the Tables are the result of multiplying the 

element data times the composite weighting factors (used to weight the element 

PF's to determine the composite item PF), per the QC&QA specifications(2,5). The 

factors are 30% for asphalt content, 50% for density and 20% for gradation. 

1 The 1994(6) report contai ns complete tables on C (3/411 ) and ex (1/2") gradat i ens for a II aggregates 
used in the 1994 QC&QA work. SO's. means , and other data are Listed for each applicable sieve. 
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DISCUSSION OF 1995 TABULATED DATA AND RELATED FIGURES 

Because of some significant differences in the QPH 1 and QPM 2 specifications, 

the 1995 projects constructed under them have been grouped and analyzed 

separately for this report. There were 29 QPM 1 and 11 QPM 2 projects. Some 

projects had only a single process (see the Ssp(n for the definition of 

procees), while others had as many as four. 

The field data, as taken from the computer diskettes, has been summarized for 

each process, and project, then tabulated in Tables 1 (QPM 1) and 2 (QPM 2). 

They are listed numerically by subaccount numbers. The CDOT Regions and Resident 

Engineer Units are listed in the second column as four digit numbers; the first 

digit is the Region number and the last two digits identify the Residency. The 

process So (PRCSS SO) is calculated from all values in the process. "MEAN - TC" 

is the algebraic value of X - To; in the summary Tables 6 and 7, for continuity 

in reporting, the final yearly averages have been converted to absolute 

differences. In Table 1 (QPM 1), there are two QL columns, one calculated by QPM 

1 ar.d the other by QPM 2 procedures. In Table 2 (QPM 2), only QPM 2 QL values 

are listed, since it is not possible to determine QPM 1 QL's from the QPM 2 

reports. 

Also there are two pay factor columns, QPM 1 PF and QPM 2 PF2. The QPM 1 data 

is that used for contract payments for projects listed in Table 1. The QPM 2 

values are those used for contract payments for the projects listed in Table 2. 

The QPM 1 PF values were not determined directly, but were estimated using the 

historical QPM 2 QL level relationships of the two procedures. In Table 2 the 

incentive-disincentive dollar values are shown for each process element, for each 

process composite (item) and each project composite total for the item. The QPM 

2 computer program prints reports showing these values; the project value is the 

basis for payment. 

EXPLANATION OF D~ SUMMARIZED BY PROJECTS 

Tables 3 and 4 are summaries for 1995 QPM 1 and QPM 2 projects respectively. SO, 

"n" t and X - Tc data is not shown, since it is specific to elements only. The 

last column in these Tables shows the assigned code3 for the hot-mix contractor 

for the project. The composite item data from Tables 1 and 2 is shown as a 

single line for the project. 

For QPM 1, Table 3 consists of 3 pages. Each page has the same 29 projects, 

sorted into different configurations. The projects are listed numerically by 

2 In some previous reports the 1995 QPM 2 PF procedure hes been referred to as either WASHTO(S) or 
Modified WASHTO. 

3 The codes have been assigned for the QC&QA annual reports. and have no other recognized purpose. For 
codes assigned to particular contractors. contact the Pavement Design Unit in the COOT Central Laboratory. 
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subaccount number on page 1. The COOT Resident Engineer's name is shown for each 

project. The bottom line shows total tons and weighted average values for QL and 

PF. The average QPM 2 QL of 84.2 is one point below the 1991 historical QL of 

85.2 (to compare with other QC&QA work see Tables 5 & 6). 

Table 3, page 2 presents the same 29 project summaries, sorted alphabetically by 

contractor code. Where contractors had more than a single project, a weighted 

average surrunary line is shown. Each contractor's summary data is shown in boxes. 

A column headed "QPM2 QL RANKING" lists the QL rank for each, A4 has the lowest 

QL of 61.9 and B2 has the highest at 94.1. 

Page 3 of Table 3 again lists the same QPM 1 proj ects, in this case sorted 

numerically according to COOT Regions. As has been done for the contractors, the 

regions have been ranked by QPM 2 QL. Region 5 has a rank of 1 with the lowest 

average QL of 65.6 and Region 2 a rank of 6 with the highest QL, 91.4. Later in 

this report, there are additional discussions on QL as related to specific 

contractors and regions. 

For the 11 QPM 2 projects, in Table 4 the data has been summarized and grouped 

similarly to the QPM 1 data, including a column showing contractor codes. There 

are three configurations of the same data, all on a single page. The upper block 

lists the projects numerically by subaccount numbers, along with the names of the 

resident engineers. 

In the second QPM 2 block, the projects are grouped alphabetically by contractors 

code and ranked according to QL; with 1 being the lowest and 9 the highest. The 

third block presents the projects grouped and summarized by COOT Regions which 

are ranked according to QL, with 1 being the lowest and 5 the highest. Region 4 

did not complete any QPM 2 projects in 1995, so only five regions are 

represented. 

SUMMARY OF ALL QC&QA AND HISTORICAL DATA, 1991 - 1995 

Table 5 has the information summarized and grouped by year. Table 6 has the data 

summarized and grouped by element and composite. Included in Table 5 (and not 

in 6) are the tons represented and number of tests for each element for each 

year. In the historical data, there are less tons represented for density than 

for asphalt content and gradation. This is because the study period included 

density tests based on percent of laboratory (previous procedure) and densities 

based on percent of maximum theoretical (current procedure). Only the latter 

information was included. Also, in some of the yearly QC&QA tonnages, the tons 

for densities are less than for the other elements. The reason is that some thin 

(maintenance type) overlay projects did not require density tests. 
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The column headed TESTS "n" is the total number of field tests reported for the 

corresponding element . 

processes weighted by 

The five columns to the right are the averages of field 

the number of tons in each. The 50 column lists the 

weighted average process values for each year and element. The absolute "MEAN -

TARGET" data is shown for each year and element; and for 1994 and 95, the 

algebraic values are included. The absolute values are more closely related to 

QL. The algebraic values indicate how close the process averages were to target. 

For instance (see Table 5), the absolute average process distance (in percentage 

points) from target for asphalt content for 1994 was 0.06. Some differences were 

positive and some negative. The averags algebraic difference was 0.01, showing 

the positives and negatives are nearly canceled out. On the average, the asphalt 

content was almost right on target. For density, the two values are closer to 

each other because only a few processes had positive differences; if none of the 

process differences was positive, the two values would be equal. From Table 5, 

it is apparent the 1992 through 1995 QPM 1 average field density was 0.60 below 

target (93.4% of maximum theoretical), while the average absolute distance from 

target was 0.67 points. 

Quality levels in Tables 5 and 6 are based on QPM 2, that is, all data in each 

process was used to calculate a single mean and a single SO in order to determine 

QL. It is a better and more consistent measure than the QPM 1 procedure (where 

the process QL is the average of many lots within the process). It is expected 

that all future COOT quality level analyses will be based on the QPM 2 procedure. 
Note that the QPM 1 projects were done under the Pilot specification(3); the QPM 

2 data was calculated for information, only. The 1995 QPM 2 work was done under 

the new SSP(?) and evaluated by QPM 2. This may introduce some unknown bias in 

making comparisons between the two QPM procedures. It is emphasized that none 

of the specification limits for the three measured elements were changed for the 

projects constructed under QPM 2. 

COMPARISON OP QPM 2 DATA TO QPM 1 

Pay factors by QPM 1 and QPM 2 are tabulated in both Tables 5 and 6. QPM 2 pay 

factors are based on QPM 2 QL's. The QPM 2 PF procedure provides progressively 

greater disincentive payments as QL's become lower. In other words, for high 

QL's (mid 80's and above), there is little difference in PF's by the two methods. 

But for low QL's there is a significant difference. Take the following examples: 

(1) For a QL of 86, where n - 12, the PF's are 1.00 for both QPM 1 and 2, and, 

(2) for a QL of 54, n = 12, QPM 1 PF = 0.89 and QPM 2 PF = 0.77; a disincentive 

of 11% compared to 23% (QPM 2 penalty is more than double QPM 1). 

In theory, in order to avoid severe penalties, QPM 2 should encourage contractors 

to keep their QL ' s higher than under QPM 1. But this may work only to a point. 
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There are complex relationshi ps between pay factors and production costs, sample 

size ("n", as related to sellers risks) I element weighting factors (W) I and 

probably many other things that make the outcome very difficult to predict. A 

review of the two PF calculation procedures shows that when QL is such that PF 

would be 0.98 or above and "n" is 8 or above, there is an average difference of 

less than 1% in PF between the two procedures for the same QL and On". 

However, based on only a relatively limited amount of production under QPM 2, i t 

does appear the steeper dis i ncentive PF rate for low QL's, plus other changes 

described below, may be having the desired effect. Using a QPM 2 PF of 0.98 as 

a base, which was the historical composite QPM 2 PF, an analysis was made of all 

QC&QA work performed through 1995. Figure 1 is a plot of the percent of tons 

produced and percent of projects with a QPM 2 PF of less than 0.98 for each year 

and QC&QA specification. For 1995 QPM 1, 27% of t he projects and 36 % of the 

tonnage had PF's less than 0.98. While, for QPM 2, there were no projects or 

tonnage with PF ' s of less than 0.98. 

As the Pilot projects were being evaluated, COOT personnel expressed concern 

about some HBP contractors continuing to operate with 5-test moving average QL'B 

(MQL's) under 65, (for a QL of 65 and "n" = 5, QPM 1 PF = 0 . 94 and QPM 2 PF = 

0.93 ). This situation is def i ned i n the specifications as condition red. There 

was wording in the Pilot Specification that should have prevented this. But the 

field engineers felt the specification was weak in providing them authority to 

prevent continued production under condit i on red. 

So when the QPM 2 specification was written, wording was added to clearly prevent 

continued production under condition red . Also a. provision was added to prevent 

having a PF greater than 0.75 for the itea when ever an element had a PF of less 

than 0.75. Under QPM 1, the composite (item) PF was calculated using the actual 

PF's for each element. For example, on one QPM 1 process, two of the elements 

had QL's yielding PF's near 1.00 and one element had a PF just under 0.75, yet 

this resulted in only a 5% disincentive payment for the item. With the more 

stringent controls on continued production in condition red in QPM 2, this 

situation would never have been allowed to fully develop. But if did, there 

would have been an item disincentive of at least 25%. Figure 2 presents a 
comparison of total tons produced, QL's and percent of production in red under 

each specification and year. In 1995, clearly there was less percentage in red 

and higher QL's for QPM 2 than for QPM 1. 

GRAPHIC PORTRAYAL OF DATA IN TABLE 6 

It is not possible to directly composite SD and X - Tc values for the three 

elements because they are of different magnitudes. Therefore all the element 

data has been normalized as a percent of 1991 historical and tabulated in Table 

6. As previously noted, it is grouped by element and composite. Figures 3 
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through 10 are plotted directly from Table 6. Figure 3 and 7 are from the upper 

block (Asphalt '). SD and X- - Tc (Absolute) is shown in Figure 3, the bars are 

the normalized data, as a percent of '91. Also, i n Figure 3, are the QL's for 

Asphalt , for each year. These are plotted as actual values rather than the 

normalized. Note that as the combination of SD and X- - Tc values decrease in 

size, the QL values increase. 

Figure 7 is the plot of QPM 1 and QPM 2 pay factors for Asphalt , for 1991 

through 1995. Plotted are the normalized PF values (percent of '91). Also, the 

actual QL values, as in Figure 3, are plotted for ease of comparison. Observe 

the relationship of the two PF values and QL. When the QL values are at their 

highest ('92 QPM I), the QPM 2 PF was slightly higher than QPM 1. And for '95 

QPM I, with the lowest QL, the PF for QPM 2 is less than QPM 1. 

Figures 4 and 8 are plotted from similar data for the Density' element. Note 

that '95 QPM 1 has the highest combination of SD and X- - Tc values and the QL 

value is much below the other yearly values. It is encouraging, however, that 

the QL value for '95 QPM 2 is back to a level almost equal to the values for 1992 

through 1994. 

Figures 5 and 9 are plotted from the gradation element data, in a sLmilar manner 

as described above for the other two elements. And finally, for this series, 

Figures 6 and 10 are plotted from the composite data (the lower block of Table 

6). Again, as was suggested for the elements, note the relationships of the two 

PF's and QL. 

REVIEW OF PERFORMANCE BY 0<:&2)1. CONTRACTORS 

With the rather obvious dip in QL for the QPM 1 projects reported in 1995, and 

the significantly higher QL for the 1995 QPM 2 projects, we decided to look 

carefully at the history of our QC&QA contractors. Figures 11 through 16 depict 

the information gathered relative to each participating contractor's total tons, 

percentage produced in red condition, weighted average QL for each year and the 

summary for the four-year period. The individual projects, for all QC&QA work 

to date, were examined and pertinent data entered into a spread sheet. This data 

was sorted and summarized according to contractors and is the basis of Figures 

11-16. The spread sheet is not included in this report because it is rather 

unwieldly. The 1992 and 1993 seasons have been combined into a single period 

because of the small number of projects in 1992. 

Figure 11 is typical of Figures 11 through 14 and depicts the 1992-93 individual 

contractor performance. Each participating contractor is represented by a bar. 

The bar heights represent the total tons produced, per the scale at left. The 

highest bar at left represents the total tonnage of "ALL" contractors for the 

period. The cross hatched upper portion is not to scale, but the lower portions 



IDOT FOURTH ANNUAL REPORT Pg 9 
FOR HIlI' CIc&cIA PIlOJECTS IXlIISTRUCTED IN 1995 

(hatched and solid black) are to scale, as are al~ portions of the other bars. 

The order of plot for the individual contractors is by tonnage, lowest tons at 

left, highest tons at right . 

The solid black represents the red tons produced by the identified contractor. 

For the 1992-93, 3.8% of the element tons were produced under condition red. 

"ITEM RED" tons is really the equivalent item tons determined by multiplying each 

part icular element's red tons by its "W" weighting factor . The total of the 

three element products is the equivalent item red tons (or used to calculate 

percentage), but referred to here and in the figures as simply item red. The 

"ELEMENT RED" tons area is the total of the unweighted (by W) tons and includes 

the item tons. 

The "ODT, NOT RED " gray portions represent the tonnage outside tolerance limits 

not in condition red. For example , in Figure 11, contractors KI, Cl and Al had 

no red tons, but since each QL (percent wi thin tolerance) was less than 100, each 

had some production outside tolerances. H1 had a QL of 99.5 and no red tons . 

With only 0.5% out of tolerance, the gray bar height is too small to show up on 

the graph. The cross hatched areas represent the tons "IN TOLERANCE, NOT RED", 

which is the total tons multiplied by QL/IOO (less the element or item MQL tons 

that were in condition red in excess of the percent outside tolerances). As part 

of this tonnage, in Figures 12 and 13, there are hatched areas (pointed to by 

arrows) representing the quantity not requiring density tests. For these cases, 

the percent within tolerance represents only asphalt content and gradation 

elements. 

In Figures 11 and 12, the "ALL" percent red is the same for both, at a relatively 

low 3.8%. The yearly QL dropped slightly for 1994 to 90.0 (the 1992-93 QL was 

91.7). Figure 13, for 1995 QPM 1, shows the QL has dropped to 84.2; this 5.8 

point s below 1994 and one point below the 1991 historical. The red production has 

increased to 9.8%. The data plotted in Figure 14, for QPM 2 work, is 

encouraging. The percent red tons is the lowest of any reporting period for 

QC&QA, at 3.0%. The QL is only 0 . 5 points below 1994. Considering this plot 

represents a new, tougher specification than was used for the other periods, this 

data could be typical. With more data to be gathered in 1996, a better picture 

shoul d develop. 

TRACKING INDIVIDUAL CONTRACTORS' QC&QA PERFORMANCE 

In looking at the contractors' QC&QA historical performance, there was a 

continued decrease in QPM 1 QL from 1992 through 1995, with rather a sharp drop 

in 1995. There have been 25 HBP contractors who have participated in the QC&QA 

program over its four-year history. When we combine 1992 and 1993, and break 

1995 in QPM 1 & 2, there are four periods (sets of data). It would be desirable 

to track the performance of each contractor for the four periods, however we 
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found that only six (SIX) of the 25 produced QC&QA hot mix in each period. The 
SIX accounted for 55% of the 3.364 million QC&QA tons. 

We decided to look at the individual performance of the SIX contractors, and lump 
the other contractors together as OTHERS for each period (the participators 

varied from period to period) . The contractors' performance is portrayed in 
Figures 15 and 16. The bars represent yearly averages, weighted by tons, for 

each contractor or group . The next to last set of bars shown in each Figure is 

ALL , meaning the average values of all contractors for each of the four periods. 

In analyzing the plots in the Figure 15, there are some inconsistencies in bar 

heights for condition red for 1992-3 and 1995 QPM 2. But what is very apparent 
and consistent is the significant increase in percent red for 1995 QPM 1. This 

is true for each of the SIX contractors and also, for the OTHERS (13 in number). 
For 1995 QPM 1, there are three new (to QC&QA) contractor s included in the OTHERS 

data, they are A4, H2 and N1. The average red for these thr ee is 19.1, and 

without them, the other ten contractors have an average red of 7.0%. H2 had only 

one small project, with a QL of 88.8 and percent red of 0.2%, and influenced the 

average of the three contractors positively by a small amount. The two bars to 

the right in Figure 15 show the relationship of the ten and three. Note that the 
ten contractors had about one percent less condition red than the SIX. 

Figure 16 has a similar layout to Figure 15, except that it is for the QL's by 

the contractors. For every contractor and group, there was a significant drop 
in QL for 1995 QPM 1 from 1994. But in an encouraging trend, each of the above, 

except W2, showed a higher QL for 1995 QPM 2 over QPM 1 (90.0 average compared 

to 86.0). The double bar to the far right relates to the same ten and three 

contractors referred to in the discussion of condition red above. For 1995 QPM 
1, the ten have a QL (BB.1) about two points higher than the average of the SIX 

(86.0), while the new three contractors had a dismal QL of 67 . 1. 

POSSIBLE CAUSES OF THE LOW 1995 QPM 1 QL'S 

It now appears that initially the contractors were v ery cautious as they entered 

QC&QA Pilot program. Not knowing what to expect, they exercised very good 
quality control. This was partly out of concern for excessive disincentive 

payments. As the seasons have progressed, it has developed that QPM 1 apparently 

is tco lenient to assure that CDOT receives the quality product desired. It must 

be remembered, however, that originally it was never intended for more than one 

or two seasons' of HBP work be done under the Pilot program. It was supposed to 

be a learning process.. It was understood the next generation of QC&QA 

specifications would become more stringent. 

In 1995, it seems l ikely the contractors no longer had great concern for 
excessive penalties under QPM 1. It had developed t hat they could cont inue 
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production with impunity in condition red. In fact, the 1995 QPM 1 yearly 

average composite QL of 84.2 is one point below the 1991 historical value of 

85.2. And the PF' s (calculated by both QPM 1 and 2 procedures) are approximately 

the same as the historical values (see Tables 5 and 6). The average percent of 

production in red was over 2.5 times the 1992-94 average of 3.8 percent. 

The contractors seem to have reverted to about the same level of work being 

performed prior to QA&QC implementation. Even though this is disappointing, it 

should not be particularly surprising. The agreement between industry and COOT 

was that the Pilot projects should provide specification limits and disincentive 

formulas approximately equal to the Standard Specifications. The idea was to 

gain acceptance of the QC&QA concept, while assuring the contractors they would 

not be seriously impacted financially. 

On the positive side, the new specification (QPM 2 ) has already been implemented, 

and 328,000 tons produced under it in 1995.· A review of the project QPM 2 

printouts confirms only three incidents of two consecutive red MQL' B. There were 

no cases of more than two consecutive red MQL's. This is the way it was supposed 

to work. Under QPM 2, the contractor is notified in writing if condition red 

oecers. He is supposed to take immediate corrective actions. A new MQL series 

is then started. If the next MQL (based on three acceptance tests for the 

offending element) is red, work is suspended. For 1995 QPM 2, condition red 

production was only 3.0 percent. This is better than 1992-94 QC&QA work by 0.8 

points and 6.8 points better than 1995 QPM 1 production. 

Although the 1995 QPM 2 average composite QL is below the 1992-1994 QPM 1 

averages, it is still 4.3 points (5%) above the historical value of 85.2. This 

may be about what we should expect, but QPM 2 needs to be monitored closely. The 

QPM 2 composite PF is above 1.00, with the project PF's closely grouped around 

the average. The 1995 QPM 2 PF SD (distribution of project PF's around the 

average of 1.007) is 0.022, compared to 0.048 and 0.041 for 1994 and 1995 QPM 1, 

respectively. 

objectives. 

As of now, the QPM 2 work appears to be meeting the CDOT 

POOLED FREQUEHCY OF FIELD TESTS FOR THE EugnUrXS 

As something new, this report includes pooled percent frequency distribution 

histograms for asphalt content and gradation (No. 8 sieve) tests for 1995 QPM 1 

and QPM 2. Previous annual reports did not address the distribution of test 

values for these elements. Pooled relative density test frequency histograms 

have been included in past QC&QA annual reports. 

Figures 16 and 17 are the pooled plots of all field asphalt content tests for 

1995. The values have been normalized by relating each test to common job mix 

targets of 5.5% for QPM 1 and 5.6% for QPM 2. Normal frequency curves have been 
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superimposed on each histogram. For QPM 1, the data is pooled from 56 separate 
processes by 19 different contractors; and for QPM 2, there were 19 processes by 

11 contractors. These histograms lend credibility to the concept of normal 

distribution where there are no biases. If the percents (bar heights) outside 
tolerances are accumulated and subtracted from 100, a rough approximation of the 

element's yearly QL can be obtained. 
Figures) . 

(Compare t o data in the boxes in the 

The percent relative density histograms are plotted in a similar manner as the 

aspnalt content histograms. It was not necessary to normalize the data, since 

the target value and tolerances, 94.0 ±2'11 are the same statewide for all 
projects. Figure 19 is a plot of 1994 test data, previously included in the 1994 

report, and included here for information. As was discussed in the 1994 report, 

nor~ally distributed test values, just below the lower tolerance of 92, appear 
to be missing (about 5\ of the values). While just inside the limits, the first 

bar is about 5\ too high. 

Figure 20 is a pooled plot of 1995 QPM 1 density test values. The normal curve 
is flatter than the other curves, as can be expected from the larger SD (1.25, 

compared to 1. 09 and 1.10 for 1994 QPM 1 and 1995 QPM 2). Again, some values are 

missing just below the tolerance limits and the first bar completely inside the 

limits is higher than normal (the condition is not as severe as for 1994). 

Again, in Figure 21, for 1995 QPM 2, the same trend is noticeable. 

In Figure 22, the same three sets of data as in Figures 19 - 21 are shown as 
lines, rather than bars. A normal curve is superimposed over the three curves. 

The data curves are all skewed to the right with the modes (points of greatest 

frequency) about one percent to the left of the mean, with higher than normal 
frequencies. Also, the field means for the groups of tests vary from 0.6 to 0.4 

below the target of 94%_ On the average, our contractors are seemingly unable 

or unwilling to reach the target density. The information portrayed by the 
density histograms is not new. Involved CDOT personnel are well aware of 

poss i ble bias in selection of test sites or reporting, and the related procedures 
are currently under review. 

Final ly, Figures 23 and 24 are the pooled plots of all field tests for percent 
pass~ng the No. 8 sieve. The test values have been normalized by relating each 

test to the average job mix targets of 41\ for QPM 1 and 38\ for QPM 2. Normal 
frequency curves have been superimposed on each histogram. 

included in Figure 23 show a relatively normal distribution. 
The 547 tests 

But the histogram for QPM 2 is abnormal. Two bars are significantly higher than 

expected. The +2\ bar is about 6 or 7 percentage points high (50\ more than 

normal) and the -4% bar is about 4 percentage points above the normal curve 
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(double normal bar height). By going back to the field reports, the sources of 

these two anomalies were located as coming from two separate projects. One large 

project, with 43 sieve analysis tests, had a mean of 34%, one percent above the 

target of 33% No.8. At the mean there were 3 tests (7% of the tests), normal 

shculd be about 6 (13%). At one percent above the mean (2% above target) there 

were 11 tests, double the expected number of 5 or 6. The No. 4 and No. 30 sieve 

values were also distributed abnormally, indicating some sort of bias in 

production, sampling, testing or reporting. 

The other conspicuous excessive bar height, at -4% from target, was traced to a 

msdium sized project with only 10 sieve analysis tests. The job-mix target for 

the No. 8 was 39%; 6 of the 10 tests showed 35% passing (only one percent inside 

lower tolerance limit of 34%), yet the QL was 95. The No.8 sieve test values 

were not normally distributed on this project. Neither were the values for the 

3/8" and the No. 30 sieves, indicating again, there was bias taking place. 

SUMJ·IARY 

The Pilot program went on for four construction seasons, and except for a 

lingering project or two, all QC&QA Pilot projects were completed in 1995. This 

final report shows mixed results. The yearly Pilot composite QL's for the first 

two seasons were six to seven points above 1991 historical values. There was a 

slight decline in 1994. But in 1995, under the Pilot specification, there was 

a major decrease in QL to one point below historical. The reason is not entirely 

clear. Perhaps the contractors made a choice after considering the higher costs 

necessary to achieve high QL's (and bonus payments) versus the reduced cost for 

lower QL's (and slight reductions in payments). Apparently it was more cost 

effective, in most cases, to pursue the latter option. Workmanship then tended 

to be about equal to what was being done under the Standard Specifications. 

The bad news is that the Pilot specification clearly needed to be updated and 

made more stringent. The good news is that this has already been done. The 1995 

QPM 2 data shows reasonable expectations were met. Based on our experience with 

the Pilot program, however, we should not be misled. The QC&QA program needs to 

be carefully monitored and analyzed for trends. Changes to our current SSP(7) 

epecification should be made quickly where the need is indicated. 



COOT FIlJRTH AIINUAL REPORT Pg 14 
Fill HIlI' CIC&QA PROJECTS IDISTRUCTED IN 1995 

REFERENCES 

1. COLORADO DEPARTMENT OF TRANSPORTATION, Standard Specifications for Road and Bridge Construction, 1991; 
Subsection 105.03, Conformity with Plans and Specifications. 

2. WASHTa Model Quality Assurance Specifications, Prepared for WASHTa Subcootnittees on Materials and on 
Construction, in cooperation with the FHWA, August, 1991. 

3. Revisions of the St~ndard Specifications, Sections 105, Control of Work and 106, Control of Material; to 
be used with the 1992 Pflot Projects, by the Staff Materials Branch, COOT, March, 1992. 

4. HBP QA/QC Pilot Projects Construction in 1992, Interim Report. Report No. CDOT-DTD-R-93-14, by Bud A. 
Brakey, Colorado Department of Transportation, 4201 East Arkansas Avenue, Denver, CO 80222. 

5. HSP QA/QC Pilot Projects Construction in 1993, Second Interim Report, by Bud A. Brakey, Colorado Department 
of Transportation, 4201 East Arkansas Avenue, Denver, CO 80222. 

6. Hot Bituminous Pavement QC/QA Projects Constructed in 1994 and Summary of the 1992-1994 QC/QA PiLot Program, 
FinaL Report, June 1995, by Bud A. Brakey, coLorado DepartRent of Transportation, 4201 East Arkansas Avenue, 
Denver, CO 80222. 

7. Revision of Sections 105 and 106, QuaLity of Hot Bituminous Pavement, April 25, 1995 (Reissued with minor 
edftoriaL changes, March 7, 1996). CoLorado Department of Transportation, 4201 East Arkansas Avenue, Denver, 
CO 80222. 

8. Colorado ProcedUre 71-94 For Determining Quality Level (Percent Within ToLerance Ul1Iits), 1996 Field 
Materials ManuaL. Colorado Depar~t of Transportation, 4201 East Arkansas Avenue, Denver, CO 80222. 

9. Standard Recoll1'l1ended Practice for Acceptance S8q)l ing Plans for Highway Construction, AASHTO Designation R 
9-90, Method B: Percent Within Tolerance, STANDARD SPECIFICATIONS for TRANSPORTATION MATERIALS and METHODS OF 
SAMPLING AND TESTING, 17th EdItion, 1995, Part 1, Speciffcations; AASHTO, 444 N. Capftol ST., N. W., Suite 249, 
Washir:gton, D.C. 20001. 



TABLE 1, Pg 1 QC/QA 95 Rpt, PG 15 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1.** 

PROJECT REG! SBAC PRCSS ELE· 
LOCATION 

ACNH 0503-041 

Turk&yCrMk 

Turkey CrM!< 

'Turkey Creek 

Tl.rIc:WfCreek 

Turkey Creek 

TurkeyCrMk 

NH 0502-031 

Gunnison Ellst 

GunNson East 

Gunnlscn ~ 

Gunnison Elllt 

Gunnison East 

Gunnison Eaat 

Gunnison Eaat 

Gunnison East 

Gunnison East 

8TU Cl00.003 

'" ;~; 

UNIT No. 

2013 10057 

2013 ~0057 

2013 10057 

2013 10057 

2013 10057 

2013 10057 

3016 10088 

3016 10088 

3016 10068 

3016 10088 

3016 10088 

3016 10088 

3016 10088 

3016 10088 

3016 10088 

University & Dry Crk Ad 6016 10105 

University & Dry Crk Rd 6016 10105 

University & DIy Crt< Ad 6016 10105 

UnivErsity & Ory Crk Ad 6016 10105 

University & Dry Crk Ad 6016 1010S 

University & Dry Crt< Ad 6016 101 OS 

IDENT 

A 

A 

A 

MENl 

AC% 

On" 

G .. d 

PROCESS ITEM 

B 

B 

8 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC% 

Dn% 

Grad 

PROCESS ITEM 

B 

B 

B 

AC% 

On" 
"'ad 

PROCESS ITEM 

c 
c 
c 

AC% 

On" 

G .. d 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC% 

On" 

G..o 

PROCESS ITEM 

B 

B 

B 

PROCESS ITEM 

PROJECT ITEM 

TONS 
1000 

••• 
5.5. 

••• 
••• 
22.' 
22.' 
22.' 
22.' 
27.7 

2.0 

' .0 

'.0 

' .0 

14.3 

14.3 

14.3 

1<1.3 

17.8 

17.8 

17.8 

17.8 

34.1 

' .0 
4.0 

'.0 
4.0 

4 .• 

••• 
••• 
4 .• 

•. 6 

TEST 
"n' 

• 
11 

• 
NA 

I. .. 
11 

NA 

NA 

• 
• 
• 

NA 

14 

28 

13 

NA 

20 

37 

10 

NA 

NA 

• 
10 

• 
NA 

10 

10 

• 
NA 

NA 

PRCSS MEAN QPM1 QPM2 QPM1 QPM2 
SD ·TC QL QL PF PF 

Oradatlon Is #8 Orad_Ion Is CONTROLLING sieve 

0.16 

0.57 

2.61 

NA 

0.14 

0.90 

1.00 

NA 

NA 

0,17 

0." 
NA 

NA 

0.23 

1.30 

1.93 

NA 

0.23 

1.11 

1.84 

NA 

NA 

0 .25 

1.37 

4.57 

NA 

0." 
1.37 

4.32 

NA 

NA 

..0.1 0 eo.3 89.B 1.021 1.030 

-1.38 80.1 86,9 1.028 1.018 

0,40 97.4 97.4 1.042 1.031 

NA 91.6 89.9 1.028 1.024 

0.02 ~.7 97.9 1.039 1.050 

-1.03 89.2 88.0 1.0115 0.973 

0.40 97.7 97.6 1.042 1.040 

NA 

NA 

.... 
92.& 

91,9 1.028 1.010 

91.5 1.028 1.013 

-0,09 go,2 go,2 1 .023 1,030 

-0.88 100.0 100,0 1.050 1,030 

2.20 NA NA 1.000 1.000 

NA " .3 gs,3 1.032 1.024 

0.08 88.8 79.3 1.023 0,967 

-0,88 82.0 79.4 1.000 0.948 

0.30 93.5 90.9 1.030 1.029 

NA 815.3 81.7 1,013 0,970 

-0.05 84.8 BO.6 1.008 0.D6e 

-1,47 58.9 68.4 0.963 0,864 

1.10 92.1 94.7 1.026 1.040 

NA 78.3 77.3 0 ,989 0.927 

NA . 82.7 80.2 1.001 0,951 

0.23 81 .0 75.4 0.997 0,962 

-0.48 87.8 84.2 1.017 1.007 

-1.80 84,1 64.2 0.951 0 .948 

NA 81.0 77.6 0.998 0.982 

-0.06 81 .3 82.3 0.994 0.998 

-0.48 &4.3 64.3 1.003 1.001 

-1.80 Be,9 73.1 0 .951 0 .Q98 

NA 

NA 

80.0 81.4 0,990 1.003 

80,4 · 19,6 0.994 0.Qg3 
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HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1 ** . 

PROJECT REG! SBAC PRCSS ELE· 
LOCATION 

NH 1191.oos 

SH 52- East 

SH 52 - East 

SH 52- East 

C 2873·067 

SH 287, I 70 - 74th Ave 

SH 287, I 70· 74th Ave 

SH 281~ I 7D - 74th Ava 

UNIT No. 
-

4015 10126 

4015 10126 

4015 10126 

6016 10155 

6016 10155 

0016 10155 

SH 287, 170-74th Ave 6016 10155 

SH 287,170 - 74th Ave 6016 1015!5 

SH 287, I 70- 74th Ave 6016 10155 

C 385A~010 

2 Locatloos, NE Reg 4 

2 Locatioo8, NE Rag 4 

2 Locations, NE Reg 4 

PFH 0141·010 

C8mercrl Pas',E & W 

Cameron Pa" E & W 

C8mercrl Pas. E & W 

stumgullkln Pap · So. 

Slumgullicn PUI • So. 

Slumgullion Pa ••• So. 

Slumgulllcrl Pu.· So. 

Slumguliion Pass· So. 

81umgullion Pass ~ So. 

4011 10158 

4011 10158 

4011 10158 

4015 10220 

4015 10220 

4015 10220 

3018 10222 

3016 10222 

3016 10222 

3016 10222 

3016 10222 

3016 10222 

IOENT 

A 

A 

A 

MENT 

AC% 

On" 

Grad 

PROJECT ITEM 

A 

A 

A 

AC% 

Dn% 

Grad 

PROCESS ITEM 

B 

B 

B 

AC% 

Dn" 
Gt&d 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC% 

On" 

"'ad 

PROJECT ITEM 

A 

A 

A 

AC% 

On" 

Grad 

PROJECT ITEM 

A 

A 

A 

AC% 

Dn" 
"'ad 

PROCESS ITEM 

B 

• 
B 

AC% 

Dn% 

Grad 

PROCESS ITEM 

TONS 
1000 

22 .• 

22,8 

22 .• 

22.9 

3.7 

3.7 

3.7 

3.7 

11.5 

11.5 

11.5 

11.5 

15.3 

•. 7 

6.7 

• . 7 

8.7 

••• 
••• 
6.S 

6.' 

17.1 

17.1 

17.1 

17.1 

1 .• 

1.6 

1.6 

1 .• 

TEST 
'n' 

1. 

•• 
12 

NA 

• 
• 
• 

NA 

13 .. 
13 

NA 

NA 

7 

I. 

7 

NA 

7 

13 

7 

NA 

1. 
35 

10 

NA 

• 
• 
2 

NA 

PRCSS MEAN QPMl QPM2 QPMl QPM2 
SO ·TC QL QL PF PF 

tlradatlon fa #8 OrMation 18 CONTROLLING s/eVf 

0.13 

1.38 

2.07 

NA 

0 .15 

0.75 

2.DB 

NA 

0.26 

0." 
3.40 

NA 

NA 

0.12 

0.91 

2.70 

NA 

0.11 

0.91 

1.90 

NA 

0.35 

0." 
1.40 

NA 

0.52 

1.02 

NA 

NA 

0.06 9&1.2 97.4 1.047 1.0.50 

-0.92 78.4 76.9 0.984 0.903 

0.50 ge.e 98.2 1.039 1,050 

NA 87,3 87.3 1.014 0.818 

-0.01 9&.9 99.5 1.047 1.005 

0,14 100.0 100.0 1.050 1.040 

1.50 58.7 58.7 0.936 0.915 

NA 

-O.HI a1.4 

0 .30 96,5 

3.40 59.0 

NA 

NA 

.... 
" .1 

91.6 1.026 1,013 

67.5 0.996 O.88S 

96.1 1.038 1.~ 

62.1 0 .929 0 .871 

80.7 1.004 0 .985 

83.3 1.009 0.977 

-0.04 100.0 100.0 1.060 1.035 

-0.29 90.4 97.5 1.023 1.om 

-0.10 79.4 79.4 0.980 0.9ge 

NA 

ERR 

ERR 

ERR 

NA 

au 

ERR 

ERR 

ERR 

ERR 

94.6 1.023 1.035 

99.8 1.029 1.040 

75.1 0.981 0.941 

76.6 0.978 0.988 

82.8 0.995 O.IilSO 

-0.07 M .S 59.9 1.004 0 .823 

~t .09 81.9 83.2 1.017 0.974 

-0.20 99.5 99.4 1.049 1.040 

NA " .0 79.4 1.019·0.942 

0.38 26.2 38.3 0.843 0.751 

·2.50 27.8 M .6 0.849 0.750 

~1 .00 NA NA 1.000 1.000 

NA " .7 35.4 0.878 0.800 



TABLE 1, Pg 3 QC/QJo 95 Rpt, PG 17 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1.** 

PROJECT REGI SBAC PRCSS ELE-

LOCATION UNIT No. 
,~ 

8TR 1192.(M)4 

3 Miles N of Blackhawk 1013 10230 

3 Miles N of Blackhawk 1013 10230 

3 Miles N of Blackhawk 1013 10230 

3 Miles N of Blackhawk 1013 10230 

3 Miles N of Blackhawk 1013 10230 

3 Miles N of Blac:khaVlti< 1013 10230 

PLH 139A·022 

South of Rangely 

South of Rangely 

Sooth cI Rangely 

South c:I Rangely 

South of Rlllngely 

~cuth of Rangely 

NHS 0243-044 

3014 10010 

3014 10370 

3014 10370 

30104 10370 

3014 10370 

3014 10370 

:;. M1.'S of Matheson - N 1015 10455 

:;. Mi. S of Matheson - N 1015 10455 

:;. Ml. S of Matheson - N 1015 10455 

2 MI. B of Matheson - N 1015 10455 

2 Mi. S of Math:eaon - N 1015. 10455 

2 MI. S of Matheson - N 1015 104M 

C0703-210 

Bakerville - Sllverplume 1012 10480 

Bakerville - Silverplume 1012 104e0 

Bakwville - SiI~erplume 1012 10480 

IDENT 

A 

A 

A 

MENT 

AC" 

On" 

Grad 

PROCESS ITEM 

B 

B 

B 

AC% 

On" 

Grad 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC" 

On" 
Grad 

PROCESS ITEM 

B 

B 

B 

AC% 

""" 
Grad 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC% 

On" 

Grad 

PROCESS ITEM 

a 
B 

B 

AC% 

On" 

Grad 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC" 

On" 
"'ad 

PROJECT ITEM 

TONS 

1000 

18.B 

18.8 

18.8 

18.8 

I.' 
I.. 

1.4 

I., 

20.2 

' 13.4 

13,41 

13." 

13.4 

7.1 

1.1 

7.1 

1.1 

20.5 

13.8 

13.8 

13.8 

13.8 

.... 
28.8 

28.8 

" .8 
42,6 

13.5 

13.5 

1S.S 

13.S 

TEST 

'n' 

" 
3. 

10 

NA 

3 

3 

• 
NA 

NA 

I. 

20 

8 

NA 

1 

IS 

• 
NA 

NA 

• 
2. 

I. 

NA 

22 

68 

13 

NA 

NA 

IS 

27 

I. 

NA 

PRCSSIMEAN 
SO -TC 

QPM1IQP~iQPM1IQPM2 
QL QL PF PF 

OradtJIfon Is #8 Or.dat/on Is CONTROLLINO sieve 

0.17 

1.12 

' .54 
NA 

0.26 

0.20 

NA 

NA 

NA 

0.22 

0." 
2.00 

NA 

0.07 

0." 
1.47 

NA 

NA 

0.13 

1.15 

1.15 

NA 

0.15 

1.08 

2.50 

NA 

NA 

0.11 

1.04 

a.7!l 

NA 

0 .17 94.2 92.04 t .031 1.040 

-O.ee 90.6 87.8 1.022 1.005 

2.00 79.1 71 .4 0.990 0.938 

NA " .4 85,9 1.018 1.002 

-0.03 100.0 100.0 1.050 1.025 

-0.20 100.0 100.0 1.050 1.025 

2.00 NA NA O.liIll 0.911 

NA 

NA 

100,0 100.0 1.022 1.002 

90.1 86,9 1.019 1.002 

0 .1 6 81.1 

~.88 91 .6 

1.50 

NA 

" .3 
87,6 

72.7 O,gga 0.923 

87.6 1.022 · 1.003 

95 .~ 1.040 1.040 

82.0 1.018 0,987 

0.05 100.0 100.0 1.050 1.035 

~.63 96.7 98.5 1.046 1,050 

-0.80 100.0 100.0 1.050 1.035 

NA 

NA 

".3 
Qt.7 

99.2 1.048 1.043 

88.0 1.029 1.008 

-0.13 !il7.3 90.8 1.043 1.032 

-0.47 a9,7 89.8 1.020 1.01 iii 

-2.00 89,9 89.8 1.020 1.019 

NA 

-0.11 

0.07 

92.0 

" .1 
1i13.9 

-0.10 94.0 

NA 

NA 

92.5 

92.3 

0.01 g2.2 

..a.55 M.e 

OAO B4.g 

NA ".0 

90.1 1.027 1.029 

88.8 1.018 1.014 

00.9 1.030 1.027 

97.0 1.030 1.050 

93.0 1.026 1.028 

92.0 1.026 ' .026 

84.5 1.028 0.995 

86.4 1.010 0.994 

74.1 0 .957 0 .931 

83.04 1.004 0.982 



TABLE 1, Pg 4 QC/QA 95 Rpt, PG 18 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1 ** . 

PROJECT REGI SBAC PRCSS ELE· 
LOCATION UNIT No. 

.m i<" 

Me R200-010 

Mach. Patch, CO Spgs 2011 10492 

Mach. Patch, CO Spga 2011 10492 

Mach. Patch, CO Spgs 2011 10492 

Mach. Patch, CO Spga 2011 10492 

Mach. Patch, CO Spga 2011 10492 

Mach. Patch, CO Spgll 201 t 10492 

Mach. Patch, COSpgs 2011 10492 

Mach. Patch, CO Spga 2011 10492 

~ch. Patch, CO Spgs 201 t 10482 

Mach, Patch, CO Spgs 2011 10492 

Mach. Patch, CO SpQII 2011 10492 

Mach. Patch, CO Spgs 2011 10492 

C 16Q3.013 

Elance. - La Veta Pas. 

Blanca - La v.ta Pus 

Blanca - La Veta Pas. 

Blanca - l.a Veta Pus 

!Janca - La Vela Pass 

Blanca - La Veta Pass 

Blanca - La Veta Paas 

Blanca - La VO Pass 

~anca - La VBIa Pus 

5011 10507 

5011 10507 

5011 10507 

5011 10507 

50tt 10507 

5011 10507 

5011 10607 

5011 10507 

S011 10507 

IDENT 

A 

A 

A 

MEN' 

A"" 
en" 
Grad 

PROCESS ITEM 

Il 

B 

B 

AC% 

en ... 
Grad 

PROCESS ITEM 

C 

C 

C 

AC ... 

en ... 

""'" 
PRQ9ESS ITEM 

o 
o 

o 

AC", 

On" 

Grad 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

A"" 
On ... 

Grad 

PROCESS ITEM 

B 

B 

B 

AC% 

en ... 
Grad 

pROCESS ITEM 

C 

C 

C 

A"" 
en ... 
Grad 

PROCESS ITEM 

PROJECT ITEM 

TONS 
· 1000 

2 .• 

2.' 
2 .• 

2 .• 

3.5 

3.' 
3 .• 

3.' 

10.0 

10.0 

10.0 

10.0 

•. 0 

•. 0 

•. 0 

•. 0 

24.0 

51.6 

51.6 

SUS 

51.8 

I.' 
1.2 

1.. 

1.2 

13.3 

''''' 
13.3 

13.3 

66.0 

TEST 
'n" 

5 

• 
3 

NA 

• 
7 

• 
NA 

I. 
20 

13 

HA 

1. I. 
10 

NA 

NA 

105 

•• 
53 

NA 

2 

21 

HA 

28 

28 .. 
NA 

HA 

PRCSS MEAN QPMl QPM2 QPM1 QPM2 
SD ·TC QL QL PF PF 

Gradation I. #8 OradlJllon Is CONTROLL/HCJ sieve 

0.22 

0." 
3.51 

HA 

0.12 

1.18 

2." 
NA 

0.23 

0." 
2." 
HA 

0.29 

0." .... 
NA 

NA 

0.19 

2.21 

2.94 

NA 

NA 

1.55 

NA 

NA 

0.17 

1.07 

1.48 

NA 

NA 

0,04 , 00.0 100.0 1.050 1.030 

-C.M 100.0 100.0 1.050 1,030 

~1.30 88.0 86.0 1.016 1.025 

NA 100.0 100.0 1.043 1.029 

..Q,06 100.0 100.0 1.050 1.035 

-0.30 94.7 93.2 t .035 1,035 

-2,10 40.... 41.6 0.859 0.823 

HA .... 
-0.07 Q3.3 

-0.78 88.2 

1.00 58.3 

NA " .7 

-0,13 82.2 

-0.34 98.7 

-1,20 74.4 

NA 

HA 

~1 .8 

00.5 

0.07 88.1 

-2.64 62.2 

-0.40 87.9 

HA 

0.08 NA 

-4.14 -19.9 

-4.00 

NA 

HA 

-U;'.g 

-0.14 80.8 

-0.25 &G.S 

0.20 ;e.g 

HA 

NA 

00.' 

7'.0 

84.9 1.004 0.9;3 

91.9 1.032 1.035 

98.5 1.Q441 1.060 

70.0 0.933 0.905 

90.8 1.018 1.018 

19.9 1.026 0.989 

97.9 1.046 1.050 

78.5 0.981 0.883 

88.6 1.027 1.012 

go.2 1.022 1.013 

87.2 1.014 0.971 

37.0 0.933 0.750 

91.2 1.011 1.012 

55.8 0.973 O.seQ 

NA 

5.' 
HA 

'.2 

1.000 1.000 

0.654 0.750 

1.000 1.000 

0.827 0.875 

82.1 0.996 0.965 

~. 7 1.030 1.037 

114.7 1.040 1.044 

00,4 1.022 1.017 

61.9 0.980 0.899 



TABLE 1, Pg 5 QC/QA 95 Rpt, PG 19 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1 ** 

PROJECT REGI SBAC PRCSS ELE-

LOCATION UNIT No. 

,', 4 

CR 400-023 

Yuma & Wash. Counties 4011 10516 

Vuma,& Wash, Counti98 4011 10516 

Yuma & Wash. Countiee 4011 10516 

Yuma & Wuh. Counti.. 4011 10516 

YIXNI & Wash. C<ulties 4011 10516 

'(ums & Waeh, Countiee 4011 10516 

CR 400.025 

Logan & SedgBW'. Co.s 4011 10524 

Logan & Sltdgaw. Co,s 4011 10524 

I.Ogan & Sedgew. CO.I 4011 10524 

~g8.n & Sedgew. Co.s 4011 10524 

Log'an & Sedg.w. Co.. 4011 10524 

Logan & Sadgew, Co.s 4011 10524 

C 0841·008 

.. ~nction SH 13 - West 

.t oJnction SH 13 - West 

Junction SH 1a -West 

Junctlon SH 13 - West 

Junction SH 13 - Weat 

Junction SH 13 - West 

Jl..nction SH 13 - West 

JL':"Iction SH 13 - West 

Junction SH 13 - West 

3018 105M 

S018 10555 

3018 10555 

3018 10555 

3018 10555 

3018 10555 

3018 10555 

3018 10555 

3018 10555 

IOENT MENl 

A 

A 

A 

AC% 

On" 
G,ad 

PROCESS ITEM 

B 

8 

B 

AC% 

On" 
Grad 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC" 

On" 
Grad 

PROCESS ITEM 

B 

B 

B 

AC% 

""" 
Grad 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC% 

On" 
Grad 

PROCESS ITEM 

B 

B 

B 

AC% 

""" Grad 

PROCESS ITEM 

C 

C 

C 

AC" 

On" 

"'ad 

PROCESS ITEM 

PROJECT ITEM 

TONS 

1000 

26,9 

26,0 

26,9 

26,0 

',0 

4,0 

4,0 

',0 

30,0 

6,' 

8,3 

6,3 

e., 

11.7 

11 .7 

11.7 

11.7 

18.0 

3,3 

3,' 

3,3 

3,3 

1.4 

1.. ... 
1.4 

26,5 

26,S 

26,5 

26,S 

31.2 

TEST 

'n' 

18 

54 

13 

NA 

8 

2 

4 

NA 

NA 

12 

e 

NA 

1. 

24 

• 
NA 

NA 

7 

7 

3 

NA 

3 

3 

• 
NA 

14 

54 

13 

NA 

NA 

PReSS MEAN QPM1 QPM~ QPM11QPM2 
So -TC QL QL PF PF 

arMatlon is #B OrlJdatlon Is CONTROUINC1 a/tJva 

0.14 

1.06 

1.91 

NA 

0.26 

NA 

2,OS 

NA 

NA 

0.16 

0.00 97.8 

·' .34 71 .3 

-1.80 96,8 

NA ,",,4 

0.25 57.7 

-0.80 NA 

-2.60 90.0 

NA 

NA 

7o.e 

82.8 

-o.OQ 88.4 

93.0 t .044 1.040 

73.1 0,965 0.871 

95.6 1.039 1.048 

83.6 1.0004 D.gs7 

56,9 0 .933 0.829 

NA 0.971 0.991 

90.0 t .022 1,030 

70.1 0.970 O,Q5() 

81.8 0.999 0.958 

91.0 1.013 1.026 

No Denstty Testa Taken This Process 1.000 1.000 

0,89 

NA 

0.22 

1.06 

0,99 

NA 

NA 

0,38 

1.14 

2.52 

NA 

0.07 

1.40 

NA 

NA 

0.14 

1,22 

1.51 

NA 

NA 

-2.00 88.7 89.6 1.017 1.033 

NA 88.5 90.4 1.(107 1.015 

..C).10 00.8 n.9 1 .021 0.gs4 

0 .44 73.15 76.2 0 .&77 0 .926 

-0.10 100.0 100,0 1.050 1.040 

NA 

NA 

83,4 

as,2 

81.5 t .005 0.957 

84.8 1.006 0.9n 

0.27 49.0 49.0 e.en 0 .7S19 

..C),.40 91.7 92,8 1.022 1.035 

..C).30 95.8 95.8 1.040 1.025 

NA 75,e 75.4 0.982 0 .962 

0.04 100.0 100.0 1.050 1.025 

..(l.SO 83.3 83.3 1.010 1.025 

-3.00 NA NA 0.911 0,936 

NA' 89,e 89,6 1.002 1 JXJ7 

..C).07 98.6 95.2 1.045 1.04e 

-1.05 80.2 n .7 0 .892 0.807 

-1.SO 98.9 99.2 1.046 1.050 

NA 

NA 

89.5 87.3 1.019 0.977 

88.0 86.2 1.014 0.977 



TABLE 1, Pg 6 OC/QA 95 Rpt, PG 20 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1,** 

PROJECT REG! SBAC PRCSS ELE· TONS 

LOCATION UNIT No. 

,i" 

NH 5502·027 

S at Chip. Dr· Co Un 3018 10656 

S 04' Chlpeta Dr - Co Un 3016 10556 

S of Chipeta Dr - Co Un 3016 10556 

SofChlpetaDr-CoUn 3016 105515 

S of Chlp.ta Dr - Co Un 3016 10556 

Sol Chipeta Dr - Co LkI 3016 105M 

S of Chip. Dr - Co Un 3016 1055f1 

13 of Chipeta dr -Co Un 3016 105M 

ScfChiplltaDr-CoUn 3016 1055e 

ACIM 0251·137 

Butte Ok Interch - North 2013 10843 

Eutte Ok Intetch - North 2013 10643 

Eutte Crt Interch - North 2013 10843 

C 3851·007 

North of Wrav 

North of Wray 

~orth of Wray 

l\orth of Wray 

1\':li'1h ofWray 

~:x1h of Wray 

C 0631 ·005 . 

N:x1h of Anton 

North of Anton, 

North d Anton 

4011 10649 

4011 10849 

.w11 lDe41i1 

4011 lQe4S1 

4011 10849 

4011 10&49 

4011 10871 

4011 10871 

4011 10871 

IDENT MENT 1000 

A 

A 

A 

AC% 

On" 

""'" 
PROCESS ITEM 

B 

B 

B 

AC" 

On" 
Grad 

PROCESS ITEM 

c 
C 

C 

AC" 

On" 
Grad 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC" 

Dn% 

""'" 
PROJECT ITEM 

A 

A 

A 

On" 

Grad 

PROCESS ITEM 

B 

B 

B 

AC" 

On" 
"'ad 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC% 

On" 

Grad 

PROCESS ITEM 

' , 

<3,0 

<3,0 

43.0 

<3,0 

9,0 

9,0 

9,0 

9,0 

"'. 
5,' 

5,3 .,. 
57,3 

42.9 

42.. 

<42,9 

42.9 

' ,7 

5,7 

6,7 

5,7 

10.9 

10.9 

10.9 

10,9 

U5.7 

M 

3,. 

3,8 

3 ,. 

TEST 

'n" 

18 

82 ,. 
NA 

14 

14, 

7 

NA 

8 

15 

6 

NA 

NA 

1. 

87 

1. 

NA 

12 

6 

NA 

8 

22 

• 
NA 

NA 

7 ' 

8 

4 

NA 

PRCSS/MEAN 
SO ·TC 

QPMi QPM2j QPMi QPM2 
QL QL PF PF 

Orad8lfon is #8 OrtJdsUon , .. CONTROLlING slfN8 

0.12 

1.01 

1,96 

NA 

0,26 

1.17 

1,72 

NA 

0,08 

1,48 

2.61 

NA 

NA 

0.15 

1.12 

2,34 

NA 

0 ,28 

O.OQ 95.5 07.0 1.035 1.050 

-0.94 87.5 85.0 t .OO8 0,950 

-0.80 93.4 93.8 1.027 1.036 

NA 91.1 QQ,3 1.020 0.997 

0.04 69.9 74.5 0.gee 0.935 

-0.80 85.0 84.4 t .OO5 0,992 

-1.40 46.4 58.3 0.895 0.872 

NA 72.8 78.2 0.971 0.951 

..Q,04 100.0 100.0 1.050 1.040 

-1.29 61.7 67.5 0.937 0.885 

-3.00 54.3 54.5 0.904 0.838 

NA 

NA 

71.7 

86,4 

0 ,01 96.5 

-0.78 86.7 

-0,10 95.2 

NA 91.3 

-0.08 68.9 

74.6 0.964 0 .922 

88.7 1.007 0 .983 

96.9 1.038 1.050 

M .e 1.013 0.957 

as,6 1.004 1.048 

91 .0 1.025 1.003 

70,8 0.950 0 ,909 

No Density Tests Taken This Process 1.000 1.000 

0.82 

NA 

0.12 

1,02 

1.13 

NA 

NA 

0,22 

0.74 

2,83 

NA 

-0.30 100.0 100.0 1.050 1.035 

NA 81.3 82.5 0.995 0 .980 

-0.03 100.0 99,9 1.050 1,040 

0.57 91 .1 91.9 1.022 1.030 

-0.40 90.5 go,5 1.021 1.034 

NA 

NA 

93.7 94.0 1.030 1.034 

89.4 SO.t 1.018 1.015 

0.01 84.S 85.4 1.002 1.021 

-0.53 100.0 99.2 1.050 1.040 

0.00 75.0 74.7 0 .980 1.002 

NA 00,4 90.2 1.022 1.027 



TABLE 1, Pg 7 QC/fP. 95 Rpt, PO 21 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1.** 

PROJECT REG! SBAC PRCSS ELE-

LOCATION 

North of Antcn 

North of Anton 

North of Anton: 

IA (CX) .... , (1201 

UNIT No. 

4011 10671 

40tt 10871 

4011 tDe7t 

Cuwno Verde Rest AiM 2016 g()()25 

Cuemo Verde Rest Ares 2016 90025 

Cuemo Verde Reat Atea 2016 90025 

NH·AQCM.CX.CX·CCOI5-2(83) 

Iliff & Santa Fe 

Iliff & Santa Fe 

il iff & Santa Fe 

li lff & Santa Fe 

il iff & Santa Fe , 
f lff & S8nta Fe 

OR CX SR 287·3 (63) 

8014 91433 

6014 91433 

8014 81433 

6014 91433 

6014 91433 

6014 91433 

Ft CollinS-POlIti,.. River 04«115 91467 

Ft Collins-POllett. River ~4015 Sl14~7 

R CoUins-Poudl"9 River 04«115 91467 

BRF0385.1(_) 

North afCheyeneWeila 1015 92043 

North ofCheyeM Weill 1015 g2Q4S 

North of Cheyene Wells 1015 1iJ2043 

NH(CX) 160-(10) 

Uthrop State Park 

Lsttvop State Palk 

U:throp State Park 

2013 928Q4 

2013 92994 

2013 9291M 

IOENT 

B 

B 

B 

MENl 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC% 

On" 

"'ad 

PROJECT ITEM 

A 

A 

A 

AC" 

On" 

Grod 

PROCESS fTEM 

B 

B 

B 

AC" 

On" 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC" 

On" 

"'ad 

PROJECT ITEM 

A 

A 

A 

PROJECT ITEM 

A 

A 

A 

PROJECT ITEM 

TONS 

1000 

87.1 

87.1 

87.1 

87.1 

00.7 

7.8 

7.8 

7.8 

7.8 

8.' 

8.' 

8.' 
8.' 

14.0 

14.0 

14.0 

14.0 

22.' 

5.' 

5.' 

5.' 

5.' 

0 .• ... 
8." 
8 .• 

28.5 

28.5 

26.5 

28.5 

TEST 

'n' 

45 

•• 
.5 

NA 

NA 

'0 
•• 
8 

NA 

.0 

• 
5 

NA 

•• 
•• 
.0 

NA 

NA 

.0 

• 
5 

NA 

7 

•• 
7 

NA 

•• 
57 

22 

NA 

PRCSSIMEAr. 
SO -TC 

QPIoI11 QP~' QPIoI11 QPM2 
QL QL PF PF 

(Jradation Is #8 Gradation fs CONTROLLING sieve 

0.19 

0.05 

2.08 

NA 

NA 

0.19 

0.91 

2.73 

NA 

0.16 

1.30 

1.92 

NA 

0.17 

0.70 

1.96 

NA 

NA 

0.24 

'.79 
4.16 

NA 

0.14 

0.82 

3.21 

NA 

0.09 

1.25 

2.47 

NA 

0.08 96.1 

-0.83 87.5 

-2.20 Q3.7 

NA 

NA 

91.3 

Q1.3 

-0.01 90.4 

0.21 97.1 

-1.60 gO.3 

NA . Q3.7 

85.2 1.037 0,971 

88,g t .OO9 0 .980 

90.8 1.029 1.009 

88.2 1.021 0.963 

88.2 1.021 0.985 

90.0 t.022 1.031 

97.9 1.040 1.050 

90.6 1.023 1.033 

94.' 1.031 1.041 

-0.00 100,0 100.0 1.050 1.040 

1.31 65.B 69.8 0.964 0.927 

1.20 85.3 65.3 0.946 0.933 

NA 70.0 77.9 0.981 0.962 

O,OB 

0.49 

0.40 

NA 

NA 

91.7 97.8 1.025 1.050 

99.3 99.1 1.046 1.050 

63.3 90.0 t.ooo 1.030 

03.8 96,9 1.031 1.046 

87.3 69.9 1.013 1.015 

-0.33 46.6 45.6 0.880 0.736 

-1 .20 59.2 84.2 O.Q32 0.890 

0,60 78.2 78.2 0 .Q65 1,000 

NA 75.3 77,7 0.978 0.957 

0.00 100.0 99.7 1.050 1.035 

-1 .as 88.4 88.4 1.009 1.017 

2.10 84.4 86.4 1.004 1.002 

NA 91.1 91,4 1.020 1.019 

0.11 QQ.8 99.2 1.049 1.050 

-0.35 89.0 B7.8 1.015 0.988 

..a.3D 91.7 66.1 1.028 1.006 

NA 92.6 91.3 1.027 1.010 



TABLE 1, Pg 8 
QC/QA 95 Rpt, PG 22 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1.** 

PROJECT REG! SBAC PRCSS ELE· 

LOCATION 

.:'. '~ 

NH(ClQ 040-2(34) 

SH 40, SH 34 West 

SH 40, SH 34 Weet 

SH 40, SH 34 West 

SH 40, SH 34 West 

SH 40, SH 34 West 

SH 40, SH 34 West 

BRF 024·1 (31) 

UNIT No, 
0( 

3018 93120 

3018 93120 

3018 93120 

3018 93120 

3018 93120 

3018 93120 

Two Bridges So of Malta 3063 93151 

Two Bridges So of Malta 3063 93151 

Two Bridges So of Malta 3063 93151 

Two Bridges So of Malta 3063 93151 

Two Bridges So of Malta 3063 93151 

Two Bridges So of Malta 3OB3 93151 

NH1801·031 

East of Cortez 

=ast of Cortez 

East of Cortez 

East of cortez 

East of Cort~ 

East of Cortez 

East of Cortez 

East of Cortez 

East of Cortez 

5012 93277 

5012 93277 

5012 93277 

5012 93277 

5012 93277 

5012 93277 

5012 93277 

5012 93277 

5012 93277 

IDENT MENT 

A 

A 

A 

AC" 

Dn% 

""'d 

PROCESS ITEM 

B 

B 

B 

AC% 

Dn" 
Grad 

PROCESS ITEM 

PROJECT ITEM 

A 

A 

A 

AC% 

Dn" 

Grad 

PROCESS ITEM 

B 

B 

B 

AC% 

Dn" 

Grad 

PROCESS rrEM 

PROJECT ITEM 

A 

A 

A 

AC" 

Dn" 

Gn>d 

PROCESS ITEM 

B 

B 

B 

AC" 

Dn" 

",.d 

PROCESS ITEM 

c 
C 

C 

AC" 

Dn" 

"'ad 

PROCESS ITEM 

PROJECT ITEM 

TONS 

1000 

14.9 

14.9 

14.9 

14.9 

11.3 

11.3 

11.3 

11.3 

26.2 

5.3 

5.3 

5.3 

5.3 

3.5 

3.5 

3.5 

3.5 

••• 
25.5 

25.5 

26.5 

25.5 

2.7 

2.7 

2.7 

2.7 

27.1 

27.1 

27.1 

27.1 

55.3 

TEST 
-nil 

17 

30 

9 

NA 

9 

23 

• 
NA 

NA 

11 

11 

• 
NA 

• 
7 

4 

NA 

NA 

17 

52 

12 

NA 

• 
3 

NA 

25 

55 

1. 

NA 

NA 

PRCSSIMEAN 
SD -TC 

QPM11 QPM21 QPM11 QPM2 
QL QL PF PF 

Gradation is #8 Gradation is CONTROLLING sieve 

0.17 

0.91 

1.12 

NA 

0.11 

0.93 

1.51 

NA 

NA 

0.23 

1.20 

1.21 

NA 

0.13 

0.79 

2.87 

NA 

NA 

0.18 

1.40 

1.62 

NA 

0.13 

-0.10 91.6 87.2 1.026 1.013 

-1.05 84.8 85.1 1.006 0.986 

3.00 93.0 97.6 1.029 1.040 

NA 88.5 88.2 1.017 1.005 

0.02 100.0 100.0 1.050 1.040 

-1.57 77.5 67.7 0.978 0.857 

2.40 97.3 97.4 1.041 1.040 

NA 

NA 

88.2 

88.4 

83.3 1.012 0.949 

86.1 1.015 0.981 

-0.05 67.1 68.5 0.964 1.035 

-0.75 84.0 84.5 1.002 1.008 

2.33 100.0 100.0 1.050 1.035 

NA 82.1 82.8 1.000 1.022 

-0.03 100.0 100.0 1.050 1.035 

-0.50 100.0 99.1 1.050 1.035 

0.75 92.1 92.0 1.028 1.030 

NA 

NA 

9 ... 

88.6 

98.0 1.046 1,034 

88.8 1.018 f .027 

-0.01 94.7 91,0 1.037 1.029 

-1.B2 54.8 54.8 0.918 0.750 

2.10 93.2 97.3 1.028 1.050 

NA 74.5 74,2 0.976 0,894 

-0.07 100.0 98.4 1.050 1.035 

No Density Tests Taken This Process 1,000 1.000 

2.31 

NA 

0.20 

1.02 

1.71 

NA 

NA 

2.70 

NA 

66.7 

86.7 

0.54 11.4 

-0.92 B6.6 

1.30 87.3 

NA 

NA 

64.2 

70.0 

66.7 0.970 0.987 

85.7 1.009 1.008 

11.6 0.761 0.750 

85.5 1.0OS 0.970 

go,6 1,014 1.027 

84,3 0,935 0.915 

69.9 0.957 0.910 



TABLE 2, Pg 1 QC/QA 95 Rpt, PG 23 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
AND MIX DESIGN FOR 1995 CONSTRUCTION SEASON USING QPM 20** 

PROJECT I REGI BUDAI I PRCS:1 ELEor II IT~M I TON~ I TEST 
LOCATION UNIT NUMB MX D# MENT BIO/TN 1000 On" 

NH 2852-005 

Saguache-North 

Saguacha-NoI"Ih 

Sagl,,;8che-North 

5011 1m!2S 

5011 10228 

5011 10228 

AC% 

On" 
Grad 

TOTALS & W'lED MEANS FOR MIX DESIGN #02195P ITEM 

Saguache-North 

Saguache-North 

Saguache-North 

5011 10228 

5011 10228 

5011 10228 

AC% 

On" 

TOTALS & W'lED MEANS FOR MIX DESIGN #61471. ITEM 

Mix desIgn 1181471b Is broken lito 2 ProcNa •• belaw. 

Saguache-North I 

SagL:ache-North 

Sagullcha-North 

!SOtt 10228 

5011 10228 

5011 10228 

TOTALS & WEIGHTED MEANS FOR PRaCES 

AC% 

On% 

Grad 

ITEM 

$304.00 59.2 

$:M.OD 59.2 

$34.00 59.2 

$34.00 59.2 

$24.00 7.0 

$24.00 7.0 

$24.00 7.0 

$24.00 7.0 

$24.00 16,9 

$24.00 18.9 

$24,00 16.9 

$24.00 16,9 

eo 

". 
50 

NA 

7 

14 

• 
NA 

1. 

33 

• 
NA 

PRCBS I MEAN 

SO -TC 
QPM21 QPM11 QPM21 :ncent,l 

QL PF PF Di.ln S 

GIlIdaf/olt I.J #. Oredallon Is CONTROLUNG Sieve 

0.17 

0.82 

3."" 
NA 

0.08 

0.74 

1.71 

NA 

0.21 

1.02 

3.22 

NA 

0 ,06 "' .3 1.022 1.013 $7,868 

-0.57 ge.O 1.037 1.043 $43,054 

t.10 84,V 1.002 0.985 (56,Bae) 

NA "2.4 1.028 1.022 $4!5,038 

-0.14 W.O 1.047 1.035 $1,784 

-1.01 91.3 1.022 1.030 $2,ssg 

0.80 100.0 1.050 1.030 $1,008 

NA '95.3 1.035 1.032 $5,331 

0.07 83.7 0.Q98 0.992 ($V13) 

-0.73 88.2 1.015 1.0t3 $2,607 

0.10 go.O 1.018 1.031 $2,497 

NA 87.7 1.011 1.010 $4,191 

In Preae.- 1A below, 1 e/emert (density) he. 1 test > ZV QUa/de n, He 106.03 & 105.o:sg of «Xl QC/QA SpeclflcalroM. 

Saguach.North 

Saguache-North 

Saguache-North 

5011 10228 

5011 10228 

5011 10226 

TOTALS & WEIGHTED MEANS FOR PAOCES 

lA AC% 

1A On% 

IA GnId 

1A ITEM 

TOTALS & W'fED MEANS FOR MIX DESIGN #61471b ITEM 

$24.00 0.5 

$24.00 0.5 

$24.00 0.5 

$24.00 0.5 

$24.00 11.4 

o 

o 

NA 

NA 

. P,:!~ _~~TA!-E! ~.~.~.~ .~~D B.': _!<?~~!.~.~~~~.S.'. ITE~. . $31 .0IiI ,,1!3.= ., •. ~ __ NA_~ 
:y 

C 0502-033 

Gunnison E - Co Una 3016 10654 $32.72 29.2 

Gunnison E - Co Una 3016 10554 $32.72 29.2 

Gunnison E - Co Una 3016 10554 $32.72 29.2 

T0TALS & W'TED MEANS FOR MIX DESIGN #5B5S0 ITEM 132.12 29.2 

C 0361-046 

US 85 @ Bromley ~ne 

US 85@ Bromley Lane 

US 85 @ Bramley Lane 

tIOt l 10tl78 

801 1 lDe18 

6011 10618 

AC% $10.00 6.5 

On% $10.00 6.5 

Graci $70.00 6.5 

TOTALS & WTED MEANS FOR MIX DESIGN #64249 ITEM $10.00 6.5 

30 

50 ,. 
NA 

14 

• 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.13 

1.18 

2.31 

NA 

0.15 

0.71 

NA 

0.00 

-4.40 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 0.750 ($900) 

NA 0 .750 ($1,500) 

NA 0 .750 (S600) 

NA 0.750 ($3,000) 

81.7 1.011 1.003 $1,191 

!il1.1 1.023 1.0t9 $5.~.'~ 

t 

-0.07 ge." 1.039 1.050 $14,314 

0.40 89.9 1.018 LOO3 $1,484 

0.20 93,7 1.030 1.041 $1,887 

NA 92.8 1.026 1.025 

-0.16 g.c.9 1.034 1.046 

No Density Tests this 

$6,289 

Design 

2.00 100.0 1.050 1.040 $3,647 

NA 98.9 1.040 1.044 $9,936 



. TABLE 2, Pg 2 QC/QA 95 Rpt, PG 24 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS Be SUMMARY BY PROJECT 
AND MIX DESIGN FOR 1995 CONSTRUCTION SEASON USING QPM 2.** 

PROJECT I REG/I~UBA,IPRC88:1 ElE-rl
l 

ITEM I TONS I TEST PRCSS I MEAN QP1121 QPM11QPM21 :nconl/ 
LOCATION UNIT NUMB MX 0# MENT IIID/TN 1000 "n" SO -TC QL PF P~ Dloln $ 

C 0531-083 

Part.r Rd, Quincy· I 225 

Par\(. Rd, QJlncy • , 225 

Pari<er Rd, Quincy· r 225 

6013 l0e62 

eotS 10882 

6013 10882 

111 

AC% $31.80 2.2 

DI'l% $31 .80 2.2 

Grad $31.80 2.2 

Ton.LS & W'lED MEANS FOR MIX DESIGN #642313 IrEM $31.80 2.2 

Parker Rd, Quincy - I 225 

Parker Rd , Quincy - I 225 

8013 10682 

eot3 10882 

AC% $31.80 ;,2 

On% 131.80 1iI.2 

Pamer Rd, Quincy - I 225 8013 10882 Grad $31.60 1iI.2 

TOTALS & W'lED MEANS FOR MIX DESIGN #642314 ITEM $31.80 ".2 

PRO..! TOTAlS & MEANS WlEO BY TONS. All DEStGNS, ITEM $31.80 11.6 

C 0404-029 

Colfax Ave, CoIOoP«Iria 

CoIfa;( Ave, CoI~Peoria 

Colfax Ava, Colo-Peoria 

6013 10087 

6013 10887 

8013 toea7 

AC% $20.9\ 20.9 

On" $20.91 20.9 

Grad $20.91 20,9 

TOTALS & W'TEO MEANS FOR MIX DEStON #64245 ITEM $20.91 20 .• ". .. . ....... ..... -......... .... . . 

1M 0703-217 

GlICJItietown Weal: ' 

GeorGetown West 

~MownWest 

1012 10772 

1012 10772 

1012 10172 

A"" $31.60 24.7 

On" $31.60 24.7 

Grad $31.60 24,7 

TOTALS & WTEO.MEANS FOR MIX DESIGN #74418. ITEM $31.60 24,7 

Georglftown W"t 

Georgetown West 

Georgetown W .. t 

1012 10m 

1012 10n2 

1012 10772 

AC% 831.60 13,1 

On" $31.60 13.1 

Grad $31.60 13.1 

TOTAlS & W'TED MEANS FOR MIX DESIGN #74418 ITEM $31.60 13.1 

Oradatlon Is #8 Gradation ,. CONTROLLINO Slelle 

3 

• 
3 

NA 

10 

18 

• 
NA 

NA 

20 

•• 
" 
NA 

.. 
50 

" NA 

0.04 

0 .57 

'.08 
NA 

0.11 

1.13 

1.30 

NA 

NA 

0.12 

1.07 

2.43 

NA 

0.20 

1.20 

3.83 

NA 

IS 0.21 

27 1,04 

14 3.75 

-0,21 100.0 1.050 1.025 

-O.e8 100.0 1.050 1.030 

2.70 92.3 1.025 1.025 

$03!5 

$1 ,0e9 

$356 

NA 98.5 1.045 1.028 $1,961 

-0.11 00.3 1.036 1.040 $3,518 

-1.13 n .B a.a7Q 0.958 ($6,223) 

1.80 Bl.8 0.Q92 O.ege ($246) 

NA 64.2 0.ga9 O.fiJQO ($2,950) 

NA 87.0 1.006 O.sKI7 

0.00 100.0 1,050 1.050 $6,566 

-0.43 81.9 1.024 1.018 $3,8fi16 

-1.90 89.1 1.015 1.020 SI,761 

NA 93.8 1.030 1.028 SI2,223 
- ...... ....... " " ....... • "!"i .. . -- .. ' './.-', ' ~ ~ 

0.12 79.5 0.984 O.SMa (S11 ,981) 

-0.32 B9.5 1.016 1.000 $37 

·1.00 80.0 0.988 0 .fiI7t ($4.601) 

NA 64.8 1.001 0.979 (SI6,545) 

0 .01 84.5 1.001 0 .W7 ($388) 

-0.85 88.4 1.008 O.SUS ($978) 

0.410 74.1 0.867 0.933 ($5,53!) 

NA. NA NA 83.4 0.887 O.~ ($6,901) 

"'3 .. 7 .... ... ,_N .. A .... ~_ ... N .. A~". ,,,NA,-,,,,,84,,,,.2 

• : .• ••• •• ,<0; __ • . •..••• • • •. .,.,., .. ... " •• 

NH 28154-05. 

Ant.ro Junction North 

Antero Junction North 

Antsro Junction North 

1012 10m 

1012 10173 

1012 10773 

TOTALS & W'TED MEANS FOR MIX DESIGN #63356 

~. ~ . 

STR 0II.A-017 

Westcliffe North 

Westcl iffe North 

Westcliffe North 

2013 10958 

2013 1095B 

2013 -10958 

... • ; __ . ....... ... .. X •• . ;lIii • 

AC% 526.00 43.8 

On" $26.00 43.8 

Grad 

ITEM 

$26.00 

126,00 

.... 8 

43.8 

AC% $29.70 31.8 

Dn% $29.70 31.8: 

Grad $29.70 31.8 

TOTALS & W'TED MEANS FOR MIX DESIGN #67151 ITEM $29.70 31.B 

44 .. .. 
NA 

3. 

84 

18 

NA 

0.22 

1.00 

3.38 

NA 

0.26 

0.89 

2,91 

NA 

-0.01 82.6 0.994 0.1iI48 ($17.581i1) 

-0.11 95.4 1.035 1.038 $21 ,5U6 

1.50 

NA 

19.6 

88.4 

o.gas 0.948 (S11 ,519) 

1.013_.;,0 .... ... 3 .... ($7,511) 

0.00 15.6 0.972 0.921 ($22,4!i14) 

-1.00 91.9 1.024 1.018 $8,266 

2.30 73.5 0.965 0.929 (S13,355) 

NA 83.3 0.997 0.971 ($27,584) 



TABLE 2, Pg 3 QC/QA 95 'Rpt, PG 25 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
AND MIX DESIGN FOR 1995 CONSTRUCTION SEASON USING QPM 2.** 

PROJECT REG! BUBA 

LOCATION UNIT NUMB 

.;}"1t ,"", 

MClIl00·014 

SH38 Last Chance-Co, Un. 1015 10059 

SHM L.at Chanc. eo. Una 1015 tODSQ 

SH35 Last Chanc.Co. Una 1015 lo;sg 

PReSS! 

MXD# 

TOTALS & W'TED MEANS FOR MIX DESIGN #83651 

SH3e Last ChMCCtjCO. Un. 1015 10QS9 

SH3e Lut Chan(:.co. Una 1015 10Q59 . 

SH3e last Chance-Co. Una 1015 1OQ5Q 

2 

• 
• 

ELE· ITEM TONS 

MENT BID/TN 1000 

~ , 

AC" $30.00 15.1 

On% $30.00 6.1 

Grad $30.00 6. t 

ITEM $30.00 e.1 

AC% $30.00 t 2.4 

On" $30.00 12.4 

Grad $30.00 12.4 

TOTALS & W'lED MEANS FOR MIX DESIGN #836518 ITEM $30.00 12.4 

PRO.! T?TALS & MEANS W'TEO BY TONS, ALL DESIGNS, ITEM $30.00 18.5 

1M 0704·174 

Agate - East & west. 
Agate - East & Wnt 

Agate - East & Walt 

1015 10064 

1015 10064 

1015 10ge", 

AC% $30.00 1 .8 

On'" $30.00 7.B 

7,8 

TOTALS & WTEO MEANS FOR MiX DESIGN #642-48e ITEM $30.00 . 7.8 

Agat. - East & Weat 

Agat. - East & Weet 

1015 loge.& 

1015 109&4 

2 

• 
AC% $30.00 13.0 

On% $30.00 13.0 

TeST PRCSS 1 M.EAN QPM2tQPMJQPM2I:nc~V 
'n' SO ·TC QL p~ PF Dialn $ 

. Gradation Is #8 OrfJdlJlion la CONTROLL/NO Sieve 

• 1. 
• 

NA 

0.12 

25 1.13 

7 1.11 

NA NA 

NA NA -....... 

• 
• 

NA 

" .. 

0.18 

1.71 

NA 

-0.1 9 84.7 1.001 1.018 $1 ,001 

-U3 81.5 O.ggt 0.980 ($1 ,851) 

-3.00 42.0 0 .884 0.825 ($6,386) 

74.5 0.Q69 O.gee ($7,236) 

-0.00 99.7 1.049 1.050 

-0.41 90.9 urn 1.023 

-3.30 95.3 1.035 1.035 

SS,5fiJ4 

$4,328 

$2,611 

NA 

NA 

fiJ4.4 1.032 1.034 $12,S33 

0.11 

No 

87.9 1.011 1.010 

95.6 1.038 1.040 

Density Teets This 

-0.20 100.0 1.050 1.030 

$5 .... 

".604 
Process 

$1,402 

97.4 1.042 1.038 . 14,206 

0 .03 94.5 1.032 1.044 

-0.04 95.9 1.037 1.050 

StS,182 

$9,748 

Agat8-East&West 1015 10984 2 Grad $30.00 13.0 7 

0,22 

1.01 

1.51 

NA 

NA 

-0.040 100.0 1.050 1.035 $2,729 

TOTALs & WTEO MEANS FOR MIX DESIGN #64248. ITEM $30.00 13.0 NA 

~ TOT~LS.~ M~ .W~O BY T~~S, .~LL DES.~NS. , ITE~ $30.00 2O~,~8~_N_A 

C 1121·0045 

Del Norte to Jet SH 265 

Del Norte to Jet SH 285 

• 
Del Nate to Jet 5H 285 

5011 1OQB4 

5011 10984 

S011 10964 

AC% 529.17 0.7 

On" $29.17 0.7 

GrBd $29.17 0.7 

TOTALS & W'TED MEANS FOR MIX DESIGN #WCT ITEM 129.17 0.7 

Del Ncrt.e to Jet SH 285 

Del No!1:e to Jet S H 285 

Del Nc!1:e to Jet SH 2B5 

S011 10984 

SOll 10;84 

5011 10964 

AC% $29.17 22.8 

On'" $29.17 22.8 

Grad $29.17 22.8 

TOTAlS&WTEOMEANSFOAMIXDESIGN #WCT2 llEM $29.17 22.8 

PROJ TOTALS & MEANS W'TED BY TONS, AU DESIGNS, ITEM $29.17 23.5 

2 

NA 

l!3 .. 
1. 
NA 

NA 

NA 

NA 

NA 

NA 

0 .17 

.. 20 

2.49 

NA 

NA 

NA ga.3 1.038 1.04S $17,65Q 

NA 96.7 1.03fiJ 1.042 S21,~5 

0.07 

-<>,75 

',00 

NA 

NA 1.000 1.000 

NA 1.000 1.000 

NA 1.000 1.000 

NA 1.000 1.000 

$0 

$0 

$0 

$0 

0.10 87.3 1.010 1.001 $271 

0.03 88.2 1.01 2 O.!i1iO ($3,225) 

-0.80 93.1 1.028 1.00Q $5, 1 ~ 

NA 

NA 

88.S 1.014 1.003 $2,188 

88.9 1.014 1.003 $2,18fiJ 



QC/QA 95 Rpt, PG 2 6 

TABLE 3, Pg 1 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT , 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1.** 

PROJECT REGI SUBA PRCSS ElE· 

LOCATION UNIT NUM IDENT MENT 

Turkey Creek 2013 10067 PROJECT ITEM 

Gunnison East 30115 10088 PROJECT ITEM 

Univenity&DryCtkRd eot" 10105 PROJECT ITEM 

SH 52· East 41015 10128 PROJECT ITEM 

SH 281, 170· 74th Ava 6018 10155 PROJECTITEM 

2 Location', NE R~ 4 4015 10158 PROJECT ITEM 

::;ameron Pass E & W 4015 10220 PROJECT ITEM 

SlumgulUon PtIN· So. 30115 10222 PROJECT ITEM 

3 Mites N of Blackhawk 1013 10230 PROJECT ITEM 

South d Rangely 3014 10370 PROJECT ITEM 

2 Mi. S of Matheson - N 1015 10455 PROJECT ITEM 

BekervDle- SliverpJuma 1012 104eO PROJECT ITEM 

Mach. Patch, CO Spga 2011 lCWliil2 PROJEC:T ITEM 

Blanca -LA V. Pass 5011 10507 PROJECT ITEM 

yuma&Wuh.Countiea 4011 10516 PROJECTtTEM 

Logan & Sedgew. Co.s 41011 10524 PROJECT ITEM 

Junction SH '3 - Welt 3018 10555 PROJECT ITEM 

S dChlpeta Dr- Co Lin S018 10556 PROJECT ITEM 

BIJUe Crk Int.<:h - North 2013 10643 PROJECT ITEM 

North ofWtay 4011 loe.ra PROJECT ITEM 

North of Anton 4011 10671 PROJECT ITEM 

C~o Varde Re3t Area 2018 90025 PROJECT ITEM 

Illiff & Santa Fe lI014 91435 PROJECT ITEM 

ACoilins-Poudre River 4015 91457 PROJECT ITEM 

North at Cheyene Wella 1015 9204S PROJECT ITEM 

l.e.throp State Park 

SH 40, SH 34 Wast 

2013 92994 PROJECT ITEM 

3018 83120 PROJECT ITEM 

Two BrIdges So of Malta 3063 93151 PROJECT ITEM 

Eaat at Cortaz 5012 932n PROJECT ITEM 

SUMMARY FOR AL.l199S OPM 1 PROJECTS 

TONS 

1000 

.. , 

'n.7 

34.1 

••• 
22.; 

15.3 

• • 7 

6.S 

18.7 

20.' 

20.5 

42.0 

13,5 

".0 
88.0 

90." 
18.0 

31.2 

57.3 

42." 
16,7 

90.7 

7.6 

22.1 

5.1 

6." 
28.5 

26.' 
8.8 

55.3 

715.63 

I I 
AMId.", EnglnNl 

Cartaon 

Sal, 

Leonerd 

601' 

Ellis (Gab!e) 

Leonard 

""",,'" 
Hi~chfeld 

Patton 

~. 

Golf 

W'

Schneider 

Ellis (Gable) 

Em, (Gable) 

1')10 

C8r\..., 

Wrona 

Slls (Gable) 

BU, 

RlzJe~' 

McKenzie 

L...,ard 

Goetz"'_ 
Wrona 

1')10 

Nelson 

QPM1IQP~iQPM1IQPM2 CN 

QL QL PF PF TR 

CD 

92,9 &1.6 t .028 1.013 B4 

82,7 80,2 1.001 0.951 HI 

BO.4f 7&.8 0.D94 0.993 BI 

87.3 87.3 1.014 0.976 BI 

87.6 85.6 1.014 0.987 B3 

91.1 94.8 1.023 1.035 P1 

79.7 82.8 0.;95 0.980 C3 

83.7 75.7 t .907 0.930 C4 

90.1 88.; 1.019 1.002 AI 

88.8 88.1 1.018 0.996 C4 

9'" 
84.0 

90.5 

92.0 1.028 t .026 W2. 

83.4 1.(104 0.982 At 

90.2 t .022 1.013 Rt 

74,0 61.; 0.1iI8O 0.899 A4 

82.6 81.8 0.009 0,956 PI 

85.2 84.6 t .OO6 0 .9n Pt 

88.0 

88.' 

91.3 .... 
91.3 

86.2 1.014 a.9n C4 

86.7 1.007 0.963 Ut 

91,0 1.025 1.003 Hl 

90.1 1.018 1.015 Pt 

88.2 1.021 0.965 G1 

93.7 94,1 1.031' 1.041 B2 

87.2 89.8 1.0t~ t .015 Kt 

59.' 

91.1 

92.8 

88.' 

88.6 

7"-0 

81.4 0.;27 0.866 W2 

91.. 1.020 1,019 A3 

91.3 1.027 1.010 Wl 

88.1 1.015 D.GS' At 

88.8 1.018 1.027 H2 

69.8 0.857 0.910 Nt 

66.05 84.18 1.008 O.sr7B 
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TABLE 3, Pg 2 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1.** 

PROJECT REGI SUBA PRCSS ELE· TONS QPM2QL QPM11 QPM21 QPM11QPM2 CN 

LOCATION UNIT NUM IDENT MEN' 1000 RANKING QL QL PF PF TR 

w% < t; 1-111, 1 "" Lowest CD 

(Pro}.:" Sorted I SUmmarlDd"y Cont,..cfor Code) 

3 Miles N of Blackhawk 1013 10230 PROJECT ITEM 20.2 

SH 40, SH 34 West 3018 93120 PROJECT ITEM 26<. 
00<' 
88:4 

86.9 1.019 1.002 A1 

86<' 1.015 0.961 A1 

Bakerville - Sil~erplume 1012 10460 PROJECT ITEM 13.5 84.0 
F~===;r=====;r";;;;;;;;" 

83.4 1.004 0.982 A1 

North of Cheyene Wells 1015 92043 PROJECT ITEM 

Blanca - La Veta Pus 

Unlverslty&DtyCrkRd 6016 10105 PROJECT ITEM 

SH 52 - East 4015 10126 PROJECT ITEM 

Cuano Verda Rest Alea 2018 90025 PROJECT ITEM 

SH 287, I 70 - 74th Ave 

Turkey Creek: 

Ce.meron Pass E & W 

8016 10155 PROJECT ITEM 

2013 1 0057 PRO~ECT ITEM 

4015 10220 PROJECT ITEM 

I 
I 

59<9 
6<0 

M 

.. 9 

31.4 

7<6 
15.3 

27.7 

M 

6 1.014 0.988 A1 

'7 1.020 1.019 A3 

80.4 

873 873 1014 0976 81 

~ • [~:~:::][:~~~~~ 
II '9 I~~~~ 

• ~~IO.9871~ 
'8 92.91~~~ 

7V 82.8 0.995 0.980 C3 

South of Rangely 3014 10370 PROJECT ITEM 1f";;20;;;$;... __ '"II' _____ =;;,,;;88;;<89F86;;;;;<'=;;~';;<0;;';;;8=;r.;0;;<996;;;;,'iFC39 

II .7<0 5 [~casDl W'3 FAI 
Junctioo SH 13 - West 3016 10555 PROJECT ITEM 31.2 88<0 86.2 1.014 0.9n C4 

3016 10222 PROJECT ITEM 1F';;8;;;7;"'===;r======;r=83;;;;<7;"F75;;;7=;;=';;<OO;;;;,7=;r.;0;;<930;;;;''iFC49i 
5M II 3 [~~~~[Q9;] C41 

4011 '067' PROJECT ITEM ~:00~~<7::::::~II::::::::'~'~.!!llb9;;L3;;.!lbl.;8;;8<;;'..!b11 ;;';;<0;;"dll.;0.;<9;;85;;.!!II.;G;;I.!J1 

Slumgullion Pass - So. 

North of Anton 

Gunnison East 3016 10068 PROJECT ITEM 34.1 82.7 80.2 1.001 0.951 H1 

Butte Crk Interch - North 2013 10643 PROJECT ITEM 429 1i11 3 1i11 a 1 025 1 003 H1 

n.o 9 87.5 86<. 1.014 0<980 ~ 
Two Bridges So of Malta 3063 93151 PROJECT ITEM 8<8 '3 88<" ~ 1.018 1.027 ~ 
llliff & Santa Fe 6014 91433 PROJECT ITEM I 22.1 II ,. [~~~ 1.013 1.015 ~ 
East of Cortez 6012 932n PROJECT ITEM I 55<3 I • I~ .. <9 0.957 ~~ 
Yuma & Wash. Counties 4011 10516 PROJECT ITEM 00.9 82.6 81.8 0.999 0.956 P1 

2 Locations, NE Rag 4 4015 10158 'PROJECT ITEM 6.7 91.1 94.6 1.023 1.035 P1 

Logan &Sedgew. Co.s 4011 10524 PROJECT ITEM 18.0 85.2 84.6 1,006 o.en P1 

NcrthofWray 4011 10649 PROJECT ITEM 167 894 901 10181015 P1 

2013 92994 PROJECT ITEM 

I 72.3 ~ 7 I 85<" 85<6 1.007 ~ 
I 24.0 II '5 I 90.5 90.2 1.022 

~~ 
I 

57.3 

~ '0 ~ 
86<7 1.007 0.983 U1 

28.5 '6 91.3 1.027 L010 IIWI 92.8 

Mach. Patch, CO Spgs 2011 10492 PROJECT ITEM 

S of Chipeta Dr - Co Un 3018 10556 PROJECT ITEM 

Lathrop State Park 

Ft Collins-Poudre River 4015 91457 PROJECT ITEM 5<' 59.2 61.4 0.927 0.866 W2 

2 Mi. S of Matheson - N 1015 10455 PROJECT ITEM 1F';;;';;<6;"===;r======;;..;:9';;<'9F9;;;';;<0:.,;=';;<0;;;26:;;'F';;<0;;;26::'FW2~ 

11m,. [~~:::][:::~~~~[:!:~]W211 
SUMMARY FOR ALL 1995 QPM 1 PROJECTS 775.6 86<0 84.2 1.008 0.976 19 

BOXES ABOVE REPRESENT SUMMARIES BY CONTRACTOR 
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TABLE 3, Pg 3 

HOT BITUMINOUS PAVEMENT QC/QA DETAILS & SUMMARY BY PROJECT 
& PROCESS FOR 1995 CONSTRUCTION SEASON USING PILOT QPM 1.** 

PROJECT REG! SUBA PRCSS ELE· TONS 

LOCATION UNIT NUM IDENT MENT 1000 

Baklll'Vilr.· SiI:--erplLMT1. 1012 10460 PROJECT ITEM 13.5 

3 Mil88 N of Blackhawk 1013 10230 PROJECT ITEM 20.2 

North of Cheyene Well. 1015 82043 PROJECT ITEM e.Q 

QPM2QL 

RANKING 

1~. 1- Lawnt 

QPM1IQP~iQPM1IQPM2 CN 

QL QL PF PF TR 

".0 
90.' 
91.1 

CD 

83.4 1.004 0.962 At 

86.1/1 1.019 1,002 At 

91 . .4 1.020 1.019 /I:J 

2 Mi. S of Matheson - N 1015 '0455 Pf\()JECT ITEM 1""4;;.;,;.6;"r==_"T_== __ -V=92;;;;";.,..,;92;;;;;;'0=w=,;,;.02tl;;;;""II",;,;;.026;;;;,...,;W2.;;, 
n 83.11/1 nReg.1 B 5 II 90.3 eg,3 1,·020 D 1.0121 3 D 

Milch. Patch, CO Spga 2011 ,()4g2 PROJECT ITEM 24.0 

9.rtte Ctk Intl!fCh - North 2013 10&43 PROJECT ITEM 42,1/1 

Lathrop State p~ 

Turkey Creek 

2013 g2Q94 PROJECT ITEM 28.5 

2013 10057 PROJECT ITEM 27.7 

9O.S ;0.2 1.022 1.013 At 

91.3 91.0 1.02S 1.003 Hi 

92.8 1/1' .3 1.027 LOt a Wt 

92,9 1/11.5 1.028 1.013 54 

Cuemo Vetda Rest Area 2016 90025 PROJECT ITEM 1i"".;7;;·.~c--r--=--"'\l";;";;· 7;"'~";';;';" .,=';;. 03;;';'"T,;';;.04;;,;,' .,."";;, 
',30,9 RReu-z' S I 92.0 91.4 1, ,027',.010 "5' 

Slumgullion Pass - Bo. 

Gunnlaon .East 

SCU1h 01 Rangely 

3016 10222 PROJECT ITEM 18.7 

3016 l00B8 PROJECT ITEM 34,1 

3014 10370 PROJECT ITEM 20.5 

83.7 ?S,7 1.007 0,930 CA 

82,7 eo.2 1.001 0.951 Hl .... ... , 1.018 0.986 C4 

SH40,SH34~ast 3018 1iJ312D PROJECT ITEM 28.2 88,4 M ,1 1.015 0,981 Al 

Junction SH 13 - Weat 3018 " 0555 PROJECT ITEM 31 .2 88.0 86.2 1.014 0.977 C4 

SofChlpeblDr-CoUn 3016 10556 PROJECT ITEM 57.3 86.4 86.7 1.007 0.963 Ul 

Two BridgM So of Malta 3063 93151 PROJECT ITEM r.==8.=8=;;r=_=;?======;r=68;:;;.6;"r== .. =.=8=;r=,=.0;,;'=8=rr=,=.02=7;.,,=H;;'9! 
18G!i!H • 'RRGV[ON4JGJI 

Ft Colllns-Poudre River 4015 91457 PROJECT ITEM S., 
Yuma & Wash, Counties 4011 10518 PROJECT ITEM 30.9 

Cameron PaIs E & W 4015 10220 PROJECT ITEM 8.' 
Logan & Sedgew, Co., 4011 10524 PROJECT ITEM 18.0 

SH 52· East 4015 10126 PROJECT ITEM 22.S! 

~a1h of Antm 

North of Wray 

4011 1067' PROJECT ITEM 90.7 

4011 1 De49 PROJECT ITEM tel.7 

59 .. 2 

82,6 

79.7 

85.2 

87.3 

91.3 

".4 

61.4 0.927 0.866 W2 

81.8 o.ggg 0.956 P1 

82.8 0.91l5 0.980 C3 

84.6 1.008 0.977 P1 

87.3 1.014 0.976 61 

88.2 1.021 0.985 Gl 

00.' 1.018 1.015 P1 

2 Loeetlona, ~E Reg 4 4011 10158 PROJECT ITEM 8.7 91.1 94.8 1.023 1.035 Pl 

~11='.~7.=~~!F~~=4,!r=====.~==Vi=8~7=.5=r!=68~.'=1r=,,=o,~.~I~o.=~~!~,~! 
Blanca· La Veta Pus 

East of Cort~ 

501 1 10507 PROJECT ITEM 68.0 74.0 81 ,9 0.980 0,899 A4 

50" 93277 PROJECT ITEM !55.3 70.0 8Q.9 0.957 0.910 Nl 

1~1~,.;;,-.~-rft=~==-s?I---===,=---~"~n;; .• ~!~ .. ~.~.91r=0.=9ro~rl';0-.904~T!-.~! 
University & Dry Cr1t Ad 6016 10105 PROJECT ITEM 8.8 80.4 19.8 0.994 0.993 B1 

SH 287, 170- 74th Av. 6018 10155 PROJECT ITEM US.3 87,6 85.6 1.014 0.987 B3 

eo14 91433 PROJECT ITEM r-;;";;"';"'F""=-r __ = __ ""II.;;,87=" ;..,~";;;;.8~=';;.0;;;';;;',.,;',;;,0;;";;,~K,;:'~ 
n .... '.jR .... j 4 H ... , .... ".0'0 i 1.00'" I 

IIliff & S«nta Fe 

SUMMARYFORAlJ 1995QPM 1 PROJECTS 775.63 86.05 84.16 1.008 0.976 18 

BOXES ABOVE REPRESENT SUMMARIES BY REGIONS 
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TABLE 4. Pg 1 

HOT BITUMINOUS PAVEMENT QC/QA SUMMARY BY PROJECT 
FOR 1995 CONSTRUCTION SEASON USING QPM 2.*'* 

PROJECT 

LOCATION 

RESIDENT 

ENGINEER 

Incant! cm 
Dlolnc$ COD 

Sa,uach.North 

Gunnison E - Co Una 

us !!oS @ Bromley Lana 

par.;:er Rd, auincy - I 22S 
• 

Col fax Ave, ColO-P~ 

Geagelcwm west 

5011 10228 PROJECT ITEM $31.09 83.8 Schneider 

3018 10554 PROJECT ITEM $32.72 N.2 Cartson 

6011 10678 PROJECT ITEM $70.00 8.5 Bun_ 

6013 10e82 ' PROJECT ITEM $31.80 11.6 Ealtwoo:d 

6013 10681 PROJECT ITEM $20.91 20,8 Eastwood 

1012 10772 PROJECT ITEM $31.60 37.9 Golf 

AntaroJunction Nor1h 1012 10m PROJECT ITEM $26.00 43.8 Goff 

WSltcllff. North 2013 10g5S PROJECT ITEM $29.70 31,8 Wrona 

SH38 Last Chance-Co. Un. 1015 10QSQ PROJECT ITEM $30.00 18.15 Goetzcke 

Agate - Eaat & West 

Del Ncrt. to Jet SH 286 

1015 109&4 PROJECT ITEM $30.00 20.8 Goetzcke 

5011 10884 PROJECT ITEM 128.17 23.' Schnieder 

SU.,'MARY FOR ALL 1996 QPM 2 PROJECTS 130,34 327.88 

9'.6 1.023 1.019 $51,558 

ncs 1.028 1.025 123,664 

1)6,8 1.040 t ,044 $9,936 

87.0 1.008 O,GG7 ($989) 

S3.8 1.030 1.028 $12,223 

84.::1 0.999 0.980 ($23,445) 

88.4 1.013 O.~ ($7,511) 

83.3 0.997 Q.lim (S27,584) 

87.9 1.011 1.010 $5,298 

Q6.7 1.03Q 1.042 $21,865 

88.8 1.011 1.003 $2,15 

8D.S 1.018 1.007 $67,204 

Gec:ygetown Weet 

Anwo Junction North 

1012 10772 PROJECT ITEM $31,60. 37,g RANK 84.2 0.999 0,980 ($23,445) 

1012 10m PFKlJECT ITEW S26.00 43.8 88,4 1.013 0.QQ3 ($7,511) 

US ES @ Bromley lane 6011 10678 PROJECT ITEM $70 00 ... QeD 1040 1044 ..... 
131.66 .... • 87.2 1,009 Q,GG2 ($21,021) 

W •• :ellrt. North 2013 tOO58 PROJECT ITEM '251.70 31.8 1 83.3 0.SS7 0.871 ($27,584) 

Agat t • East & west 1015 tOOO4 PROJECT ITEM $30.00 20.8 • ".7 1.030 1.042 $2',865 

PMc:er Rd, Quincy -1225 eo13 1068. PROJECT ITEM $31.eo 11 .5 2 87.0 1.000 O.8Q7 (-

SagLiach.North 5011 10 ... PROJECT ITEM 131.09 83 .• • IiIl.6 1.023 1,019 $51,558 

Gunr,l.on E - Co Lin. 301. 10604 PROJECT ITEM .... 72 251:2 7 82.8 1,026' 1.025 $23,664 

Del t~ott. toJct SH 265 5011 lOi1e. PROJECT ITEM •. 17 "'.5 • .... t.Oll 1.003 $2,189 

CoIf ... Ave" CoIo-PJ!QriI. eo13 10687 PROJECT ITEM $20.91 20 .• • 93.8 1.030 1.028 $12,223 

SH36 LAat Chance-Co. l..Ine 1015 10lI50 PROJECT ITEM $30.00 le.5 • 87.9 1,011 1,010 SS .... 

SUM'AARY FOR ALL 1&95 QPM 2 PROJECTS 130.34 327.88 B8.5 1.018 1.007 $67,204 

(s.",. •• Above. Sorted ., Refllons. WIJIch.re R.nbd '" QL with 1 Being ,he Low •• , 

GeorQ«OWn Weet 1012 10772 PROJECT ITEM S31.eo 37.8 

SH3E l.aat Chance-Co. Llne 1015 10geS PROJECT ITEM $30.00 18.5 

Ant.,-,Junction Nor1h 1012 10773 PROJECT ITEM S2e.00 43.6 

Agat.-East&West 1015 l0i84 PROJECT ITEM S3000 206 

West:llffe North 

Gunr'!ISOfI E - Co Una 

2013 tOliJ68 PROJECT ITEM 

3018 10554 PROJECT ITEM 

SZI.os 

.... 70 

IIS2. 72 

120,". 

31.8 

29.' 

R.g.1 

Roo· • 

Roo·' 

RANK 84.2 0.999 O.gao ($23,445) 

87.8 1.011 1.010 $6,296 

86.. 1.013 0 ,993 ($7,511) 

ee 7 1 039 1 0.2 $21 B65 

2 88.4 1.013 1.000 ($3,794) 

1 83.S 0.997 0.971 ($07,584) 

5 .... 1,026 1.025 S2S,_ 

C4 

Et 

At 

B:l 

Kt 

At 

At 

A. 

W. 

Bt 

Ht 

9 

At 

At 

At 

At 

A2 

Bt 

00 

C4 

El 

HI 

Kl 

W> 

9 

AI 

W> 

AI 

Bl 

4 

A2 

El 

0.1 N)I"Ia, to Jet SH 285 

Saguache-North 

5011 1()g64 PROJECT ITEM S2U.17 23,5 88.8 1.011 1.003 $2,18Q Hi 

Parke Rd, Quincy - I 225 

Colfax Ave, CoIo-Peoria 

US ~ @ Bromley Lane 

5011 10228 PROJECT ITEM .,..;$3;;;.;;I·;;09;;"';F83;;.; • .". __ ==_~9;;1:;:. 7;...,,.;;I.;;0':;3;.,;..':;:.0;.;1,;;9"11'';SS;;;;;1 ,;;558;;;.'il"_C4;;;;..,. 

I $30.87 1,07,08 I Reg.. 5 3 81.1 11.021 11.015 I $53,7~7 2 

6013 10682 PROJECT ITEM $31.80 11.5 87.0 1.006 0 .887 ($989) B3 

eo13 1oee7 PROJECT ITEM 120.91 20 .• 93.8 1,030 1.026 $12,223 KI 

10678 PROJECT ITEM rr-S.70 ..... 00'=;;=8=.5=-1J"'_==="'V_ .. = .• '=;F'=.040='Il"'I •. 044==;r==S9=.=93=6~F=A=' =j) 

II $32.33 U 38 .• ' n R .... 8 • II .'.3 U 1.0.5 111.0 •• U $21,170 U 3 

6011 

SUM,,",ARY FOR ALllggfj QPU 2 PROJECTS $3O,:W 327.88 eg,S 1,016 1.007 $67,204 9 

BOXES ABOVE FEPRESENT SUMM~ES BY CONTRACTORS AND REGIONS 
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TABLE 5 

HBP EVALUATION SUMMARIZED BY YEAR, 1891 HISTORICAL a 1982 -1995 QC/QA 

IDENTIFICA nON TONS TESTS aTO MEAN- aPM2 QPMl QPM2 

YEAR ELEMENT '0000 .,,- OEV TARGET QUAL LEV PAY FACT PAY FACT 

CIOrl<>dtea ~ .l_nt qlu •• _i~d hy 'W' ,~ .... .1 .... 111: date are proo. ......... .".. _J~d I too,.... and. Uan ., • ,..." - TaZ09M= an tor Ie . 1 __ • 

, .. , _," 2000 4027 0 .18 0.07 Abs 87.0 '.005 1.000 

Historical Density " 000 ' .. 5 1.05 1.00 Ab. 84.0 1.002 0.960 

S ........ _on 2000 2317 '.50 1.82 Abo 85.7 ' .005 0._ 

Composite Item 2000 85.' 1.004 0.978 

, ... Asphalt"" 282 '14 0.14 0.00 Abo 06.3 1.039 1.042 

QPMt Density " 28' 570 1.00 0.71 Abs .... 1.01B 0.g90 

Semon .. ",""",,on 2112 ,eo 2.11 1.21 Abs 90.0 1.020 t,014 

Composite Item 28. U1.S 1.025 1.010 

, ... Aap~I" 482 837 O.IS 0.0. Abo 93.' ' .032 1,028 

ap~1 Density % •• 2 ... 0." 0.48 Abs 92.4 1.028 1.018 

Semon" """"'~on 482 300 2.3' 1.53 Abo .... 1.016 1.010 

Composite .om 48' ABS ALGEB 9UI 1.027 1.019 ,- Asphalt" , ... ,.n O.IS 0.00 0.01 00.0 1.084 1.022 

OPM' Density " ,400 2812 0." 0.57 -0.47 00.' 1.023 1.007 

Elementa Gradation ,- '053 ' .00 1.12 -<1.93 .... 1,021 1.014 

Compoalte It"" , .... 90.,0 1.026 1.013 

, ... Aophol'" 778 .,.., 0.17 0.00 0.03 .M.l 1.017 0 .... 

QPMt IJonsjly " 757 '378 1.14 0.517 -0.85 81 .1 0 .... 0.050 

Elam.,ts .......... m 547 2.10 1.18 -0.18 .... 1.017 1.015 

Compoolle ltom m ... &9S 84.' 1.008 O.sns 

1991 ·1QQ5 Asphalt%- 3036 309, 0.15 0.07 0.02 00.4 1.030 1.01 7 

SunrnBrf c/ Density " 202' 5729 1.01 0.67 -<1.00 B8.' 1.017 0.992 

QPM 1 Elements Gradation 30S6 2OB9 2.11 1.21 -0.67 ".7 1.019 1.014 

SUMMARY OPM1 COMPOSITES """" . .... 1.021 1.004 

, ... Asphalt" 328 342 0.1 S 0.05 0.02 ".7 1.014 '.000 

OPM2 Den..., " 314 B25 0.99 DAB -<I.3B St.7 ' .023 1.017 

Elements Gradation 3 •• '191 2.76 1.19 0.55 85.1 1.003 0.990 

Composite Item .28 ".5 1.016 1.007 

SUMMARY QC/OA PROJECTS .... SS.O 1.021 1.004 



QC/QA 95 Rpt, PG 31 

TABLE 6 
HBP EVALUATION, NORMALIZED SUMMARY BY ELEMENT AND YEARLY COMPOSITES 

1991 HISTORICAL AND 1992·95 QC/QA 

Average Values (Weighted by Tons) Normalized as Peraent of 1991 Historical 

Year" Element or Standard Deviation Avg. Dlsl to Target QPM 2 Qual. Level QPM 1 Pay Factor QPM 2 Pay Factor 

Identity Compooito Value " 01 '91 Value " of '91 Value " 01 '91 Value "of '91 Value " 01 'PI 

'91 Hist. Asphall " 0,18 100,0 0.07 100.0 87.0 100.0 1.005 100.0 1.000 100.0 

'92 :;jPMl Asphall " 0.14 77.8 0.08 85.7 98.3 110.7 1.039 103.4 1.042 104.2 

'93 :;jPMl Asphalt " 0.15 83.3 0 .04 57.1 93.2 107.1 1.03? 102.7 1.028 102.8 

'94 QPMl Asphalt" 0.15 83.3 0.08 80.0 90.8 104.1 1.034 102.9 1.022 102.2 

'95 QPMl Asphalt" 0.17 98.1 0.09 132.9 88.1 99.0 1.017 101.2 0.993 99.3 

'95 :;jPM2 A.phaIt " 0.18 99.4 0 .05 77.1 88.6 101.8 1.014 100.9 1.000 100.0 

All QC/QA Asphall " 0.16 87.4 0.08 89.0 90.2 103.7 1.028 102.3 1.018 101.6 

'91 Htst. Density" 1.05 100.0 1.00 · 100.0 84.0 100.0 1.C02 100.0 0.980 100.0 

'92 QPMl Density "- 1.00 95.2 0.71 71.0 88.9 105.8 1.018 101.6 0.990 103.1 

'93 QPMl Density9€, 0.96 91.4 0.48 48.0 92.4 110.0 1.028 102.6 1.018 106.0 

'94 QPMl 
Density " . 0.96 91 .4 0.57 57.0 90.3 107.5 1 .023 102.1 1.007 104.9 

'95 QPMl Density " 1.14 108.9 0.07 97.2 81.1 96.5 0.999 PO.7 0.94P 98.9 

'95 QPM2 Density" 0.99 04.3 0.48 46.4 91.7 109.2 1.023 102.1 1.017 IOS.0 

All CCJQA 
Density " 

1.01 06.0 0.65 65.1 88.5 105.4 1.016 101 .6 0.995 103.8 

Based on the NO.8 Sieve Based on Gradation (QPM Controlling Sieve) 

'91 Hist. Gradation 2.59 100.0 1.82 100.0 85.7 100.0 1.0OS 100.0 0 .989 100.0 

'92 QPMl Gradation 2.11 81.5 1.21 68.5 90.0 IOS.0 1.020 101.5 1 .014 102.5 

'93 QPMl Gradation 2.31 89.2 1.53 84.1 68.8 103.6 1.016 101.1 1.010 102.1 

'94 QPMl Gradation 2.OS 79.2 1.12 6t.5 88.3 103.0 1.021 101.6 1.014 102.5 

'95 (lPMl Gradation 2.10 61.1 1.16 84.0 88.9 103.7 1.018 101.2 1.016 102.8 

'95 QPM2 Gradation 2.76 106.6 1.19 65.5 85.1 99.3 1.003 90.8 0.990 100.1 

All O:::/QA Gradation 2.17 83.9 1.20 66.1 88.3 103.1 1.018 101.3 1.012 102.3 
, 

Values Below Are Composit .. of Above Values, I.e, Elements Weighted, by -W Factors 

91 H'.t Composite - 100.0 -- 100.0 85.2 100.0 1.004 100.0 0.978 100.0 

92 Q:)M1 Composite - 87.2 - 74.5 91.3 107.1 1.025 102.1 1.010 103.3 

93 QPMl Composite - 99.6 - 58.0 91.9 107.9 1.027 102.3 1.01g 104.3 

94Q?M1 Composite - 86.5 - 64.8 90.0 105.8 1.028 102.2 1.013 103.8 

95Q?Ml Composite - 09.5 - 101.2 84.2 98.7 1.008 100.5 0.978 99.8 

95 Q'M2 Composite - 98.3 - 59.5 99.5 IOS.0 1.018 101.3 1.007 103.0 

All Q~/QA Composite - 01.0 - 72.5 89.0 104.4 1.021 101.7 1.005 102.7 
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TABLE 7 
QC/QA HBP EVALUATION OF QUALITY LEVEL BY REGIONS FOR 1992 - 1995 

. 1 g&2-93 COMBINED 

Noot TON QPM2 

PROJ 1000 Ql 

8 278 93.8 

7 132 90.5 

5 183 89.5 

4 71 91.9 

0 0 NA 

4 102 90.3 

28 784 91 .7 

1994 1995 QPMl 1995 QPM2 TOT. & AVG, '92-95 

No 0' TON QPM2 No of TON QPM2 Noot TON QPM2 No 01 

PROJ 1000 QL PROJ 1000 Ql PROJ 1000 QL PROJ 

5 173 95.9 4 83 89.3 4 121 88.4 21 

14 453 88 5 131 91 .4 1 32 83.3 27 

H 388 91 .8 7 197 84.4 1 29 92.6 27 

11 234 87.8 8 197 8M 0 0 NA 23 

3 117 88.8 2 121 85.8 2 107 91 .1 7 

11 131 92.4 3 48 86.5 3 39 92.3 21 

58 1496 90 29 .776 84.2 11 328 89.5 126 

TABLE 7 PLOT 

HBP QC/QA ANALYSIS OF QL BY REGIONS 
QL FOR REGIONS AND STATE, 1992 - 1995 

4 
REGIONS 

______ j 1991 Historcal 
Camp. QL~85.2 

5 6 Slat. 

~ 92&93 D 1994 _ 95 QPM1 

!II 95 QPM2 r I Avg All 

TON QPM2 

1000 Ql 

653 92.7 

748 88.8 

797 69.5 

502 87.8 

345 81.3 

318 92.1 

3364 89.0 
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HBP QC/QA % POJECTS & TONS PF <0.98 
1992-85, PERCENT TONS" PROJECTS WITH QPM 2 PF LESS THAN 0.98 

' 50,-----------------~--------------________ _, 
45+-------·-----------.-____ -/ 

40 .-.----- --- ---.-.---•• __ ._ .. ___ --1 

U1
~ 35 1-.----... -.-.------.-------.. - .. -"\ .. --.---.... - .--.--.. -
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5 2:50
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~ 15t~------~~------~~---~ 
... .e:::fK '\ \ . 

10 .' '\ 

5r---;---------------------~~\~\--~ 
'\ 

1992&93 94QPM1 95QPM1 95QPM2 
YEAR" SPECIFICATION 

1-- PROJECTS '''!3-'' TONS 

Figure 1 

HBP QC/QA ANALYSIS, QL & RED PRODUCTION 
1992-85, QPM 1 " 2, RED ITEM" ELEMENT TONS, TONS WITHIN TOLERANCE 
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I_ITEMRED ~ ELEMENT RED ~ IN TOLER, NOT RED 

Figure 2 
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NORMALIZED SO, PROCESS AVa - TARGET; QUALITY LEVEL 

ASPHALT % DATA FOR 1991 HISTORICAL & 1992-95 QC/QA PROJECTS 

93 QPM1 94 QPM1 96 QPM1 95 QPM2 All QC/QA 
YEAR AND SOURCE 

NMLSD ~NMLAV-TDQUALLEV 

Figure 3 

NORMAUZEO SO, PROCESS AVG - TARGET; QUAUTY LEVEL 

DENSITY % DATA FOR 1991 HISTORICAL & 1992-95 QC/QA PROJECTS 

91 His1 93 QPM1 94 QPM1 95 QPM1 95 QPM2 
YEAR AND SOURCE 

NMl SD _ NMl AV - T D QUAL LEV 

Figure 4 
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NORMALIZED SO, PROCESS AVa - TARGET; QUALITY 
GRADATION DATA FOR 1991 HISTORICAL & 1992-95 QCfQA PRojECTS 

.. NOTE: SO & AVG-TARGET ARE FOR #8 SIEVE 

120~~~~~~~---------------------------! 

91 Hist 92 QPM1 93 QPM1 94 QPM1 95 QPM1 95 QPM2 All QC/QA 
YEAR. SOURCE 

NMLSD ~ NML AV-T 0 QUAL LEVEL 

Figure 5 

NORMALIZED SO, PROCESS AVa - TARGET; QUALITY LEVEL 

COMPOSITE DATA FOR 1991 HISTORICAL & 1992-95 QCfQA PROJECTS 

NOTE: COMPOSITES ARE THE ELEMENTS WEIGHTED BY'W' FACTORS 

91 Hist 92 QPMl 93 QPM1 94 QPM1 95 QPM1 95 QPM2 All QC/QA 
YEAR AND SOURCE 

I ::J NMLSD ~NMLAV-TDQUALLEV 

Figure 6 
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NORMALIZED PAY FACTORS, QPM 1 AND QPM 2 

ASPHALT % PFa FOR 1991 HISTORICAL & 1992-95 QC/QA PRo.JECTS 

11~"~-----------------------------------------------i 

~ 1M.}f-----:= 
oil 1 n"J.!.-----· 
r:. ... 

91 Hi8l 92 QPM1 93 QPM1 94. QPM1 95 QPM1 95 QPM2 All OC/QA 
YEAR AND SOURCE 

I ~ QPM1 PF m QPM2 PF 0 Qual Lev 

Figure 7 

NORMALIZED PAY FACTORS, QPM 1 AND QPM 2 

DENSITY % PF. FOR 1981 HISTORICAL & 1992-95 QC/QA PRo.JECTS 

11S+r-----------------------------------------4 

91 Hisl 92 QPM1 93 QPM1 94 QPM1 95 QPM1 95 QPM2 All QC/QA 
YEAR AND SOURCE 

I ~ QPMl PF ~ QPM2 PF 0 Qual Lev 

Figure 8 
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NORMALIZED PAY FACTORS, QPM 1 AND QPM 2 . 

GRADATION PFa FOR 1991 HISTORICAL & 1992·95 QC/QA PROJECTS 

91 Hlsl. 92 QPM1 93 QPM1 94 QPM1 S5 QPM1 95 QPM2 All QC/QA 
YEAR AND SOURCE 

I ~ QPM1 PF m QPM2 PF 0 Qual Lev 

Figure 9 

PAY FACTORS BY QPM 1 AND QPM 2 

COMPOSITE PFa FOR· 1991 HISTORICAL & 1992·95 QC/QA PROJECTS 

91 Hlsl. 92 QPM1 93 QPM1 94 QPM1 95 QPM1 95 QPM2 All QC/QA 
YEAR AND SOURCE 

I ~ QPM1 PF ~ QPIot2 PF 0 Qual Lev 

Figure 10 
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HBP QC/QA ANALYSIS OF QL BY CONTRACTORS 
1992 • 93 COMBINEO QPM1 TONS; REO, OUT OF TOLERANCE/NOT REO, • WITHIN TOLERANCE 

~ 01 ~ 61 S1 H1 ~ ~ C1 ~ M m 
CONTRACTOR CODES 

REO (QL <85) I. TONS FROM MOVING HAMPLE AVERAGES; IN TOLERANCES IS TOTAL TON 

_ ITEM RED ~ ELEMENT RED OUT, NOT RE;D ~ IN TOL, NOT RE 

Figure 11 

HBP QC/QAANAL YSIS OF QL BY CONTRACTORS 
1994 QPM1 TONS; REO, OUT OF TOLERANCE/NOT REO, • WITHIN TOLERANCE 

CONTRACTOR CODES 

RED (QL <85) IS TONS FROM MOVING HAMPLE AVERAGE.; IN TOLERANCE IS TOTAL TONS 

_ ITEM REO ~ ELEMENT REO OUT, NOT REO ~ IN TOL, NOT RE 

Figure 12 
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HBP QC/Q~ ANALYSIS OF QL BY CONTRACTORS 
1995 QPMl TONS; RED, OUT OF. TOLERANCE/NOT RED," WITHIN TOLERANCE 
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Ul e 

CONTRACTOR CODES 

RED (QL <65) IS TONS FROM MOVING S-5AMPLE AVERAGES; IN TOLERANCE IS TOTAL TONS 

_ ITEM RED ~ ELEMENT RED OUT, NOT RED r¢iW IN TOL, NOT RED 

<II 
Q 

~ 
<II 

5 
~ 
.5 

fiI 
C) 
:::> c 

, 0 
II: 
II. 
<II e 

Figure 13 

HBP QC/QA ANALYSIS OF QL BY CONTRACTORS 
1l1li5 QPM2 TONS; RED, OUT OF TOLERANCE/NOT RED, " WITHIN TOLERANCE 

ALL 63 W2 61 Kl HI El A2 C4 Al 
CONTRACTOR CODES 

RED QI:. <65 IS TONS FROM MOVING S-5AMPLE AVERAGES' IN TOLERANCE IS TOTAL TONS 
_ ITEM RED ~ ELEMENT RED I;';:;.;:J OUT, NOT RED ~ IN TOL, NOT RED 

Figure 14 
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HBP QC/QA QUALITY lEVEL BY CONTRACTORS 
PERCENT RED FOR CONTRACTORS OR GROUPS, 1992 -1995 

Bars represent total percentage of tons produced in RED « 65 all by each 
contractor or group, based on analysis of moving 5-sample averages 

- Average % red, '92-95, for group 

C4 W2 A1 H1 81 K1 BCTA Others 

CONTRACTOR CODES 
All 10 &3 

Others 

Only the 6 contractors at left produced in each of the time periods below; 55% of the 3,364,000 tons. 

11192~93~PM~ ~ 94 QPM1 _ 95 QPM1 L:J 95 QPM2 

Figure 15 
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HBP QC/QA QUALITY LEVEL BY CONTRACTORS . 
QLs FOR CONTRACTORS OR GROUPS SHOWN FOR 1992 - 1995 

1 nn.41 > 

C4 W2 

Project Qls are Element Qls weighted by 'W' factors. The QLs shown 
are average Project QLs weighted by tons for each contractor or group. 

A1 H1 91 K1 6CTR Others 

CONTRACTOR CODES 

l 

All 10 &3 
Others 

Only the 6 contractors at left produced in each of the time periods below; 55% of the 3,364,000 tons. 

I D · 92&93 QPM1 ~ 94 QPM1 !mlllI 95 QPM1 I ~ 95 QPM2 

Figure 16 
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HBP QC/QA % AC EVALUATION 
% AC V. Frequency lor 1995 QPM1 

QC/QA 95 Rpt, PG 42 

Baeed on Re'ating All Field T .... lO. Common Job-Mix Targe' 01 5.5" (yearly AV4raga) 

'n' .. 744, Popur.tlon ID '" 0.22 ,aL -12.5 ... ..,.. .. T_l1Iel + 0.01 ; AYe,.,. Pro ... : 10 '" 0.17, QIo .. lUI 

<0.6 -a.S -0.4 -0.3 ·0.2 -0., Targ +0.1 +0.2 +0.3 +0.4 +0.5 +0.6 >+0.7 

Percent Asphalt Content 

No ...... 1 Curve I < :) Frequency % 

Figure l7 

HBP QC/QA % AC EVALUATION 
%AC V. Frequency lor 1995 QPM2 

Baeed on Ralating All Field T .... 10 • Common Job-Mix Targe. ot 5.6~ (Yearly Awr.o.) 

'n' .. 342, PopultdlolllD .. 0.20' Ql - 17.4, M..,," Terget +0.02; Ave .... ProM_ &D .. 0.1', QL .. " .7 

Mean & 

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1 Targ +0.1 + 0. 2 +0.3 +0.4 +0.5 +0.8 

Percent Asphalt Content 

1-- No ...... 1 Curve ['."<1 Freq,*,cy % 

Figure l8 
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HBP QC/QA DENSITY EVALUATION 
Density Vs Frequency lor 1994 QPM 1 

QC/QA 95 Rpt, PG 43 

30'11-;:================================;-1 r "n" '" 3138, Populallon so - 1.08 & QL = 1111.0, MNn .. 93.53; AWI'IIga Process: SO = 0.96, QL '" 90.3 J 
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Figure 19 

HBP QC/QA DENSITY EVALUATION 
Density vs Frequenoy for 1995 QPMl 

[ "n-. 1347, Populadon SO. 1.25 & QL =112.7, Maan = 93.25j Average Process: SO= 1.15. QL = SO.5 I 
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Figure 20 
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HBP QC/QA DENSITY EVALUATION 
Density vs Frequency for 1995 QPM2 

"n- '" 625, Population SO = 1.10 & QL "'81.0, Mean _ 03.58; Average Process: SO. 0.99, QL _ 91.7 
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Figure 21 

HBP QC/QA DENSITY EVALUATION 
Density Vs Frequency, 1994 & 95 Combined 
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Figure 22 



HBP QC/QA #8 SIEVE EVALUATION 
#8 Sieve Vs Frequency for 1995 QPM 1 

QC/QA 95 Rpt, PG 45 

Baaed on Reratlng All Field T .... to. Common Jo~Mlx Targe. of 41" (yN"Y Averag.) 

- ~ ~ 4 ~ 4 ~ _ ., H M M ~ ~ 

"" PI .. lng #8 Sieve 

1--. Normal Curve v',',,1 Frequency"" 

Figure 23 

HBP QC/QA #8 SIEVE EVALUATION 
#8 Sieve Va Frequenoy for 1995 QPM2 

B ... d on Ralating All Reid T .... to a Common Jo~Mlx Target 01 38% (VNtly Average) 

"n" _101, Population 80 • 8,10 ' ClI...: • . 2oM .. " ,. Targ.' +0=4: Average Proce .. : SO. 2.711, a. _ 85,1 

·2 -1 +1 +2 

"" Palling #8 Sieve 

1-- Normal Curve I,:,. ;,] Frequency"" 

Figure 24 
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