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1.0 INTRODUCTION

The SHRP experimental project SPS-8 studies the environmental effects on pavements in
the absence of heavy loads. Four test sections, two rigid pavements and two flexible pavements
are constructed for this experiment. The two test sections for each pavement type are constructed
with different surface course thicknesses on untreated dense graded aggregate base. The flexible
pavement sections are constructed with different base course thickness while the rigid pavement
test sections are constructed with the same base course thickness. The design flexural strength for
the PCC sections is 550 psi.

1.1 Project Background

An SPS-8 project which contains two flexible and two rigid test sections for the SPS-8
experiment were constructed in Delaware County, Ohio. The general site location is shown in
Figure 1. The project was constructed on Ramp A, a north/south on-ramp which carries traffic
from SR-229 onto southbound US-23 in Delaware county, Ohio (Fig. 2). The available length of
roadway to build the project was 2,850 ft.

1.2 Experimental Cell

This project falls into the experimental cell for pavements on fine-grained active (frost-
susceptible or swelling type relative to the climatic region) soils in the "wet-freeze” environmental
zone. Based on Corps of Engineers Design's subgrade soil frost susceptibility criteria, the
subgrade soil generally falls into the F4 group which is the most highly frost-susceptible
classification.

No supplemental test sections were constructed.

1.3 Construction

i

The project was advertised for bids in the summer of 1994. The contract, Project 380
(94) was awarded to S.E. Johnson of Findlay, Ohio. Construction of the project began in
September, 1994, and ended in November, 1994.

Appendix B contains the project plans, profiles, general notes, and typical sections used
for the project. The project was built as a reconstruction of an existing asphalt concrete surfaced
pavement. The existing pavement sections at the adjoining sections where the pavement was not
reconstructed are shown in Appendix B, Sheet 20. The existing asphalt concrete, brick, subbase
and base layers were removed to the subgrade elevation in preparation for construction

Paecn 1
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of the new pavement. However, due to poor subgrade conditions, undercuts to a depth of 3 to 4

ft. were required.

1.4 Project Description

Ramp A is a two lane road, having 11 ft. lane widths and 4 ft. wide asphalt concrete
shoulders. The test sections are located along the southbound lane. Table 1 provides the SHRP
section limits and construction limits while Figure 3 shows the design features of the test sections
on a plan view of the project. Typical sections are shown on Sheet 19 in Appendix B.

Table 1
Test Section Layout

Section Begin End Begin 500' End 500'
No. Construction Construction | Section Section
390804 14+40 7+30 13+50 8+50
390803 20+40 14+40 19+90 14+90
390809 26+40 20+40 25+90 20+90
390810 33+50 26+40 32+50 27+50

The terrain in which the project is situated is relatively flat and the alignment is tangent.
There are no horizontal curves located in the SHRP areas and the vertical curves range from 200
ft. to 400 ft. in length with grades less than 2%. Sheets 97, 99, 101, and 103 in Appendix B
provide the plan and profile of the pavement while Sheets 187 - 193 provide cross sections of the
pavement at 50 ft. intervals.

There are several field drives (driveways) which access the road, with traffic generally
consisting of automobiles and light trucks. However, the field drives located at Sta 14400 and
16+00 on the east side of the road are trafficked by heavier farm implements (combines, tractors,
etc.). A ditch is present along much of the east side of the road.

1.5 Summary of Known Deviations from Guidelines

The following is a bullet list of known deviations from the site location, construction, and
data collection and materials sampling and testing guidelines. The project was designed under the
SPS-8 Construction Guidelines dated March, 1992. Construction problems which may impact the
performance of the test sections and are not covered by SHRP documents are discussed under
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project details. The guidelines recommendations regarding construction practices (e. g. placement
methods, compaction requirements, etc.) and materials (e. g. design strengths, gradations) were
generally followed and will not be discussed unless there was some deviation from the guidelines.

Site Location Deviations:
Underground structures were located within test sections 390804, 390809,

and 390810.

Construction Deviations:
DGAB

Compaction of the DGAB was less than 95% of the maximum
Modified Proctor density near Sta 5400 in test section 390809.

Segregation of the DGAB was observed near Sta 5+00 in test section
390809.

Finished elevations varied from the design tolerance of 0.04 ft. based on
rod and level surveys. Although the surface was not tested with a 10 ft.
straightedge, based on the rod and level surveys, surface irregularities
exceeded 1/4 in.

AC

Based on the results of cores taken from 390803, the thickness exceeded
the 1/4 in. tolerance.

PCC

Air contents of fresh concrete often exceeded the upper limit of 7-1/2%
during paving. Slumps below the 1-1/2 inch recommended for fixed form
paving were recorded.

Based on the results of cores taken from 390809, the thickness was below
the 1/4 in. tolerance.

Laboratory testing of flexural strength specimens indicated strengths
exceeding the 550 psi (+/- 25 psi) requirement.

Data Collection and Materials
Sampling and Testing
Guidelines Deviations: Elevations

Elevation measurements have only a fair correlation with measured
pavement thicknesses.




1.5.1 Site Location

Three of the test sections contained underground structures. The placement of test
sections over existing underground structures was necessary since this was a reconstruction
project which did not allow for regrading and relocating drainage structures and the available
project length was only about 1/2 mile. Table 2 provides the location, size, and depth of cover of

the underground structures within test sections

Table 2
Underground Structure Locations
Section Location Pipe Size Depth of Cover
390804 0+25 18 in. 5 ft.
390809 1+05 18 in. 5 ft.
390810 4+55 15 in. 4 ft.

Settlement associated with the presence of a drainage structure under 390804 has been
observed with about 1 inch of settlement 9 months after construction. Condition surveys
performed in 1994 and 1995 did not indicate any distress related to the drainage structures in the
other sections.

1.5.2 Construction

DGAB

Compaction of the DGAB was less than 95% of the maximum Modified Proctor density
near Sta 5+00 of test section 390809. This was an area where the contractor reduced his
compaction efforts to avoid damaging the pavement instrumentation in the base (LVDTs). The
lack of compaction was observed when the LVDTs were calibrated with the FWD and most of the
deflections occurred in the base.

Segregation of the DGAB was observed near Sta 5+00 in test section 390809. This
condition was not corrected prior to paving.

Finished elevations varied from the design tolerance of 0.04 ft. based on rod and level
surveys. As a result, the as-built thickness of the layer varied from the design thickness.
Although the surface was not tested with a 10 ft. straightedge, based on the rod and level surveys,
surface irregularities exceeded 1/4 in. Appendix C contains the results of elevation measurements
taken at 50 ft. intervals within the test sections and shows individual thickness differences up to
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about 3/4 inch within a series of elevation shots taken at the same location. The difference in
thickness may be attributable to embankment and DGAB irregularities and to cumulative errors in
surveying. Table 3 provides the average as-built thicknesses based on elevation measurements and
indicates that on the average the test sections were constructed to the required thickness

tolerance.

AC

Table 4 provides the results of cores taken from the asphalt concrete pavements. Based on
these results, the thickness of the layer exceeded the 1/4 in. tolerance in section 390803. Based
on rod and level surveys, the average as-built thickness of the layer indicated it satisfied the
tolerances. The rod and level surveys in test section 390804 indicated the thickness requirement
was not met but the results of the coring indicated the thickness satisfied the tolerances. The
information contained in Appendix C indicates that individual thickness differences in the test
sections of up to about 1 inch within a series of elevation shots taken at the same location
occurred. The difference in thickness may be attributable to embankment and DGAB

irregularities and to cumulative errors in surveying.

PCC

Table 5 provides the results of slump and air content testing on fresh concrete in the field.
The results of materials sampling and testing for the SPS-8 project are provided as are results of
state tests on the concrete. The average air content was 7.2% based on 12 tests with a range of
4.9% to 8.7%. Table 6 provides the results of field and laboratory tests on plastic and hardened
concrete during placement, at 14 days and at 28 days. A 28 day hardened air content of 6.46%
was recorded for a core taken from Sta 5427 of test section 390810.

Occasional loads of concrete with a slump less than 1-1/2 in. were recorded. The average
slump was 1.6 in. based on 10 tests with a range of 1/4 in. to 2-1/2 in.

Table 7 provides the results of cores taken from the PCC pavements. Based on these
results, the thickness of the layer in test section 390809 was less than the lower limit based on a
1/4 in. tolerance. This is based on the core thicknesses obtained from 25 ft. before the start of the
test section since coring after the test section was performed in a transition area where it is
believed the concrete thinned. Based on rod and level surveys, the average as-built thickness of
the layer in this section indicated it satisfied the tolerances. The rod and level surveys in test
section 390804 also indicated the thickness requirement was met. The information contained in
Appendix C indicates that individual thickness differences in the test sections are generally on the

order of about 1/2 inch within a series of elevation shots taken at the same location.
S
é‘&.,-"‘a




')m

TABLE 3

AS—-BUILT THICKNESSES BASED ON ELEVATION MEASUREMENTS

TEST LAYER MATERIAL |AVERAGE |MINIMUM |MAXIMUM |STD. DEV.
SECTION (IN.) (IN.) (IN.) (IN.)
390803 | SUBGRADE SILTY CLAY
EMBANKMENT (1) | SILTY CLAY 36.00
BASE DGAB 7.90 7.10 9.00 0.51
LEVELING HMAC 2.40 1.80 3.00 0.32
SURFACE HMAC 1.50 0.80 2.00 0.26
AC—COMBINED | HMAC 3.90 3.20 4.70 0.40
390804 | SUBGRADE SILTY CLAY
EMBANKMENT (1) | SILTY CLAY 30.00
BASE DGAB 11.90 10.40 13.80 0.64
LEVELING HMAC 5.10 4.40 5.80 0.35
SURFACE HMAC 1.50 1.20 2.00 0.17
AC—-COMBINED HMAC 6.60 5.80 7.20 0.35
390809 | SUBGRADE SILTY CLAY
EMBANKMENT (2) | SILTY CLAY 24.00
BASE DGAB 6.10 5.40 7.00 0.38
SURFACE PCC 7.80 7.10 8.50 0.30
390810 | SUBGRADE SILTY CLAY
EMBANKMENT (1) | SILTY CLAY 36.00
BASE DGAB 6.10 5.30 6.60 0.35
SURFACE PCC 10.90 10.20 11.60 0.33
NOTES: 1) THE SOILS AT THE ANTICIPATED SUBGRADE ELEVATION WERE UNDERCUT DUE

TO POOR SOILS AND EMBANKMENT (BACKFILL) WAS PLACED.

2) THE DEPTH OF UNDERCUT RANGED FROM 4 FT. AT 0400 TO O FT. AT 5+00.
THE AVERAGE SHOWN IS BASED ON THE DEPTHS AT 0400 AND 5+00.
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TABLE 4

RESULTS OF ASPHALT CONCRETE CORES

TEST CORE NO. [LOCATION |OFFSET [THICKNESS |COMMENT
SECTION (FT.) | (IN)
390803 | C16 0-25 37 4.40
C15 0-25 5 4.50
Ci4 0-25 6.3 4,50
Ci3 0-25 8 4.50
AVG 4.48
Ci12 5425 3.7 4.25
cii 5425 5 4.25
C10 5+25 6.3 4.50
C9 5425 8 CORE THICKNESS RESULTS NOT PROVIDED ON SAMPLING DATA SHEET.
AVG 4.33
390804 [ C8 0-25 37 7.00
c7 0-25 5 6.88
Ccé 0-25 6.3 7.00
Cs 0-25 8 7.00
AVG 6.97
C4 5425 3.7 6.88 | CORE SEPARARATED IN FIELD
C3 5425 5 7.00
C2 5+25 6.3 6.88
ci 5425 8 7.00
AVG 6.94
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TABLE 5

PCC FIELD TEST RESULTS
TEST TIME LOCATION|SLUMP AIR CONTENT|PCC TEMP. |AIR TEMP
SECTION (IN.) (%) (°F) (°F)
390809 7:50 4+00 1.6 7.9 75
6:10 1+4-00 2.5 8.4 70 77
390810 3:20 2+50 1.5 6.4 70 80
AVERAGE 1.8 7.6 69.7 77.3
NOTES: PAVING STARTED AT NORTH END (390810)
STATE QUALITY CONTROL TESTS
SECTION | TIME STATION |AIR (%) SLUMP (IN.)
12:53 8.70 2.50
33+-50 4.90 0.50
33+40 6.00 1.50
33430 7.50
33+15 8.00
390810{3:20 . 3000 6.40 1.50
390809 5:43 5.90 0.25
390809|6:10 24490 8.40 2.50
390809]7:50 21490 7.90 1.50
AVERAGE 7.08 1.60




TABLE 6
PCC FIELD AND LABORATORY TEST RESULTS, 14 AND 28 DAY TESTS
SHRP ID [LOCATION [SAMPLE TYPE[AGE [SLUMP [FIELD AIR|COMPRESSIVE [TENSILE [FLEXURAL [STATIC PCC DENSITY |[HARDENED
STRENGTH STRENGTH | STRENGTH | E MODULUS | (PCF) (1) AIR CONTENT
(PS1) (PS1) (esl) (Esh (1) (%)
390810 B14 {2+50) |CYLINDER 14 1.5 6.4 3140
B14 (2+50) |CYLINDER 14 1.5 6.4 395
5+27 CORE 14 387
0-23 CORE 14 2290 123.5
0-25 CORE 14 405
B14 (2450) |CYLINDER 28 1.5 6.4 3790
B14 (2450) |CYLINDER 28 1.5 6.4 470
5+27 CORE 28 6 46
5+25 CORE 28 1450000
0~23 CORE 28 1990 122.2
0-25 CORE 28
0-25 CORE 28 420
B14 (2+50) | BEAM 14 1.5 6.4 638
B14 (2+50) |BEAM 28 1,5 6.4 808
390809 B13 (1+00) |CYLINDER 14 25 8.4 3130
B13 (1+00) |CYLINDER 14 25 8.4 376
0-25 CORE 14 2810 127.2
B13 (1400) | CYLINDER 28 25 8.4 3460
B13 (1+00) | CYLINDER 28 25 8.4 380
0-25 CORE 28 2380 128.5
0-27 CORE 28 425
0-27 CORE 28 1000000
B13 (1+00) [BEAM 14 25 8.4 606
B13 (1+00) !BEAM 28 25 8.4 738
390809 | B2 (4+00) |CYLINDER 14 1.5 7.9 2730
B12 (4400) |CYLINDER 14 1.5 7.9 338
5+27 CORE 14 3300 128.3
5+25 CORE 14 551
B12(4400) |CYLINDER 28 1.5 7.9 3350
B12 (4+00) |CYLINDER 28 1.5 7.9 365
5+27 CORE 28 2870 129.1
5+27 CORE 28 650
5+25 CORE 28 970000
B12 (4+00) | BEAM 14 1.5 7.9 609
B12(4+400) [BEAM 28 1,5 7.9 714

. NOTES: 1) PROCEDURAL MISTAKES ARE BELIEVED TO HAVE BEEN MADE IN PERFORMING THESE TESTS.
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TABLE7

RESULTS OF PORTLAND CEMENT CONCRETE CORES

TEST CORE NO. |LOCATION |OFFSET |THICKNESS |COMMENT
SECTION (FT.) (IN.)
390810 | C42 0-25 3 11.25
C40 0-25 6 11.25
C39 0-25 75 11.50
Cc37 0-23 45 11.00
C36 0-23 6 11.25
AVG 11.25
C34 5425 4.5 10.875
C31 5+27 45 10.875
C30 5+27 6 11.00
AVG 10.92
390809 |C28 0-27 45 7.88
c27 0-27 6 7.75
C26 0-25 8 7.00
C25 0-25 4.5 7.75
AVG 7.59
Cc22 5+40 4.5 7.25
C21 5+40 6 7.00 | CORE LOCATIONS OFFSET TO AVOID INSTRUMENTATION IN PAVEMENT.,
C19 5+42 3 7.38 | AS A RESULT THEY WERE TAKEN IN A TRANSITION AREA BETWEEN
C18 5442 4.5 7.38 | 4" AC ON 8" DGAB AND THIS SECTION WHICH HAS 8" PCC ON 6° DGAB
C17 5+42 6 7.25
AVG 7.25




The difference in thickness may be attributable to embankment and DGAB irregularities and to

cumulative errors in surveying.

Laboratory testing of flexural strength specimens indicated strengths exceeding the 14 day
550 psi (+/- 25 psi) requirement. Referring to Table 6, the 14 day flexural strengths of test
beams averaged about 620 psi with a range of about 605 to 640 psi.

1.5.3 Data Collection and Sampling and Testing Guidelines Deviations

Elevations

Elevation measurements have only a fair correlation with measured pavement thicknesses.
Based on the results of cores, it appears that the thickness determined by the elevations may be
slightly lower than the actual thickness. The difference in thickness may be attributable to
embankment and DGAB irregularities and to cumulative errors in surveying.

1.6 Traffic Characteristics

The ramp is classified as a rural collector. Ramp A design traffic data is provided in
Table 8 below:

Table 8

Ramp A Traffic Data
Current ADT (1994) 500
Design Year ADT (2014) 750
DHV 60
Distribution 50% (See Note)
Trucks 2%
Design Speed 55 mph

Note: A distribution of 50% is shown on the plans, observations of the actual traffic flow suggest
that a distribution of 75% is more appropriate. The majority of the traffic (75%) is on the
southbound SPS-8 test sections.

Based on an average truck equivalency factor of 1.3 ESAL, and a distribution of 75%, the
total ESALs for the 20 year design period would be about 100,000 ESAL. An estimate of about
4,000 ESALs for the year 1994 would be appropriate based on the provided information.

Traffic records from the monitoring equipment installed at the site indicated a total of
about 4,500 ESALs for the period from December 15, 1994 through July 31, 1995. Extrapolating
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this data to a 365 day period results in about 7,200 ESALs. Although this is more than the design
traffic, it is below the 10,000 ESAL/year limit for the study. It is believed that once construction
of the new mainline pavement is completed this number will be greatly reduced.

1.7 Traffic Monitoring Equipment

A combination weigh-in-motion (WIM) and vehicle classification system was installed
between the two concrete test sections. The system was an IRD 1060 with piezoelectric tubes and
induction loops to produce a record of the following: wheel load, axle-group load, speed, site
identification code, date and time of passage, wheelbase, violation code, axle load, gross-vehicle
load, vehicle class, and ESAL. The equipment was installed by International Road Dynamics

(IRD) and S.E. Johnson.

1.8 Weather Data Collection

A weather station was installed in 1995 in conjunction with the construction of the SPS
projects on the mainline pavement a short distance from the SPS-8 site.

1.9 Pavement Instrumentation

Extensive instrumentation was incorporated into each of the rigid and flexible pavement
test sections. The instrumentation on section 390809 (concrete) consisted of measurements of the
following seasonal parameters:

1) Temperature

2) Moisture

3) Frost Depth

4) Soil Suction
5) Water Table Elevation

The instrumentation on section 390803 (asphalt concrete) consisted of measurements of
the following pavement response parameters:
1) Strain

2) Pressure
3) Displacement

1.10 Project Personnel

The Ohio DOT SHRP coordinator was William Edwards, their LTPP contact for the
project was Roger Green, and Brad Young performed the field sampling and testing. The Ohio




DOT project engineer was Lisa Zigmund and the district engineer was Bill Green. The project
was constructed in the Ohio Division of Region 5 of the FHWA. FHWA engineers responsible
for the coordination of the project construction with ODOT were Andy Garnes and Bob
McQuiston. The instrumentation activities were performed by personnel from the Ohio
University and other Ohio universities, under the supervision of Dr. Shad Sargand, Ohio

University.
A listing of the personnel from the Ohio Department of Transportation, Federal Highway
Administration, SHRP North Central Region, and Ohio University who were involved in this

project follows.

hio Department of Transportation

Bill Edwards
Roger Green
Brad Young

Ohio Department of Transportation
25 South Front Street

P.O. Box 899

Columbus, OH 43216-0899

(614) 752-5272
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Lisa Zigmund
Jerry Lynch
Don Violet
Bill Green

Ohio Dept. of Transportation District 6
400 E. Williams

Delaware, OH 43015

(614) 363-1251

FHWA Region 5, Ohio Division

Andy Garnes
Bob McQuiston

Federal Highway Administration
200 North High St.

Columbus, OH 43215

(614) 469-5395

(614) 469-5584




FHWA-LTPP North Central Region Coordination Office
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Gene Skok
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P.0O. Box 39108

Minneapolis, MN 55439-0108
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Soil and Materials Engineers
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Plymouth, MI 48170
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1.11 ontractor Information

The general contractor for the project was S.E. Johnson Company of Findlay, Ohio.
Their project engineer was Kevin Hahn. S.E. Johnson's address is:

S.E. Johnson Company
P.O. Box 865

Findlay, OH 45839
(419) 422-8854

They performed the site earthwork, drainage, and asphalt concrete paving.
Hi-Way Paving, Inc. of Columbus, Ohio was the subcontractor for the portland cement

concrete paving. Their project engineer was Alan Moore. Hi-Way Paving's address is:
Hi-Way Paving, Inc.
4343 Weaver Court N.
P.O. Box 550
Hillard, OH 43026-0550
(614) 876-1700




1.12 __ Elevation Measurements

Elevation measurements on all layers were performed by Peterman Associates of Findlay,
Ohio, under contract with S.E. Johnson. The elevation measurements were taken at the locations
required in the guidelines and also at 50 ft. before and after each section in the area where the

cores are taken.

1.13  Field Materials Sampling and Testing

The Ohio D.O.T. conducted all field sampling testing under the supervision of the North
Central Region LTPP staff. Falling weight deflectometer testing on all pavement layers, with the
exception of the surface layer, was carried out by the Ohio DOT.

1.14 ummary of Construction Equipment and Method

The following is 2 summary of key construction equipment and methods used for each
layer, construction sequence, and construction methods. Equipment types, plant types,
manufacturer's and model numbers are provided where available. Construction was performed
according to ODOT's Construction and Materials Specifications (1993), Special Provisions in
effect at that time, and the project notes. The Pavement General Notes applicable to the SPS-8
construction project are contained in Appendix B. The construction guidelines for the SPS-8
project were used to draft the project specifications. Section 2.5, Construction Activities,
documents construction deviations which may affect the pavement performance and are not
covered by the SPS-8 construction guidelines.

Embankment

Excavators, bulldozers, and graders were used to remove the existing pavement. Due to
encountering soft, unstable soils at the planned subgrade elevation, deep undercuts were required
except in test section 390809 where the undercut depth ranged from about 4 ft. at the beginning of
the test section to O ft. at the end. This meant that all of the test sections except for 390809 were
constructed on an embankment. Since the embankment layer thickness in 390809 varied, it was
decided to call the material on which the base was placed the subgrade. End dump trucks were
used to place the backfill clay on the subgrade which was then spread into level lifts by a
bulldozer and grader. Compaction was performed using a 15 ton self-propelled sheepsfoot roller.
The embankment surface was then proofrolled with a tractor drawn pneumatic tired proof roller
which consisted of four pneumatic-tired wheels mounted on a rigid steel frame. The proofroller
was ballasted with sand and operated at a gross load of 35 tons. The embankment surface was
fine graded and trimmed to final elevation by a grader with elevation controls.
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DGAB
End dump trucks were used to place the DGAB on the embankment grade which was then

spread into level lifts of 4-1/2 to 7 inches (depending on DGAB final thickness) by a bulldozer
and grader. Compaction was performed using a 12 ton double drum vibratory roller. The DGAB
surface was fine graded and trimmed to final elevation by a grader with elevation controls.

PCC

The PCC pavement was placed using fixed form paving. Figure 4 provides some photos
of the paving operations. The PCC was batched at the on-site batch plant and delivered to the site
in end dump trucks. The dump trucks deposited the PCC into the spreader from the haul road
located off the mainline pavement. The concrete was consolidated with internal vibrators and
vibrating screeds. Finishing was accomplished by hand troweling. The surface was tined and a
water based membrane curing compound was used for curing. The initial sawcut for contraction
joints were usually performed within 22 hours of placement.

The transverse joints were sealed with low modulus silicone sealant. Some traffic had
been allowed on the pavement before sealing, however the joints were air-blasted to remove any
debris or compressibles which may have entered the reservoir. The asphalt concrete shoulders
were constructed in November and the shoulder joint was not sealed.

Asphalt Concrete

The surface of the DGAB was primed prior to placement of the asphalt concrete. The
asphalt concrete was produced in S.E. Johnson's drum mix plant located in Marion, Ohio. The
material was brought to the site in covered end dump trucks. The trucks deposited the material
directly into the hopper of a Blaw Knox PF-180H paver. The single pass laydown width was 15
ft. to pave the 11 ft. lane and the 4 ft. shoulder. The intermediate course was compacted with a
15 ton pneumatic tired roller with a tire pressure of 100 psi, an 11 ton steel wheeled tandem
roller, and an 11 ton steel 3 wheeled roller. The surface course was compacted with a 15 ton
pneumatic tired roller with a tire pressure of 100 psi, an 11 ton steel wheeled tandem roller, and a
5 ton steel wheeled tandem roller.

2.0 PROJECT DETAILS

2.1 Lavout

The layout of the test sections was shown in Table 1 and Figure 3 (Section 1.4 Project
Description). Beginning at the porth end of the project, the two PCC test sections were
constructed followed by the two asphalt concrete test sections.

i
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FIGURE 4 PHOTOS OF PCC PAVING OPERATIONS




2.2 As-Built Thicknesses

The average as-built layer thicknesses based on rod and level surveys are provided in
Table 3. Tables 4 and 7 (Section 1.5, Summary of Known Deviations from Guidelines) contain
the results of the thicknesses of cores obtained from the project.

2.3 PCC Mix Designs

Mix designs for the 550 psi flexural strength PCC were carried out by Bowser Morner
Engineers located in Toledo, Ohio, for Hi-Way Construction. Their initial mix design utilized
about 34% fly ash (by weight of cement) which exceeds the recommended 15% maximum. This
matter was brought to the attention of the LTPP staff and their technical assistance contractor and
its use was disallowed. A few days prior to the scheduled placement, two new mix designs were
performed, one with 15% fly ash and the otber without. The final laboratory mix design is
provided in Table 9. Three day beam breaks indicated an average of 450 psi for the fly ash mix
and 425 for the mix without fly ash. The decision was made to use the fly ash mix in anticipation
of workability and durability problems associated with the lower paste content of the other mix.

On the day of paving, ODOT and SHRP personne! still had some concern about the
durability of the mix with such a high water/cement ratio. The first several batches produced that
day were used to refine the lab mix design to provide a mix that was workable in the field. The
contractor ended up reducing the W/C ratio by reducing the mix water and increased the
workability by increasing the amount of air-entraining agent to about twice that used in the lab
mix design. With the low amount of paste in the mix, an increase in the amount of air-entraining
agent was necessary since the mix air was unstable, but it tended to increase the air content to a
level above the 7% allowed by the SPS-8 construction guidelines. Table 10 provides batching
information for some of the loads of PCC used on the day of paving. Air content and slumps
were noted where they were available.

2.4 AC Mix Design

The asphalt concrete mix designs are provided in Table 11.

2.5 Construction Activities

Table 12 provides the start and end dates for work items on each layer. This section discusses the
general timing of the placement of the layers, and provides insight into construction problems not
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previously covered under the deviations section since they were not specifically requirements set

forth by the construction guidelines.

TABLE 9

PCC LABORATORY MIX DESIGN
MATERIAL PRODUCER S.G. ABS.
CEMENT SOUTHWESTERN CEMENT CO., FAIRBORN, OH 3.15
TYPE F FLY ASH APPALACHIAN POWER CO. MOUNTAINEER PLANT #2 2.2
FINE AGG. PROSPECT SAND, THORNVILLE, OH 2.58 3.2
COARSE AGG. NATIONAL LIMESTONE, CAREY, OH 262 2.9
WATER WELL
AEA, DARAVAIR W.R. GRACE, CHICAGO, IL
WRDA, WRDA-82 |W.R. GRACE, CHICAGO, IL

CONCRETE MIX SUMMARY (ONE CUBIC YARD)
MIX NO. HP—-01A

MATERIAL WEIGHT (LBS.)
CEMENT 350
FLY ASH 52
FINE AGG. (SSD) 1358
COARSE AGG. (SSD) 1800
WATER 235

AEA, DARAVAIR 4.020Z
WRDA, WRDA-82 16.08 OZ.

TOTAL 3795
W/C RATIO 0.58
UNIT WEIGHT 140.56
SLUMP 2-1/2"

AIR 7.0

L = I - ey



TABLE 10
FIELD PRODUCED BATCH WEIGHTS

TIME 12:53 P.M.
TEST SECTION 390810
MATERIAL WEIGHT (LBS)|SLUMP (IN) JAIR (%) __[W/C___[UNIT WT. (PCF)
CEMENT 353 2.5 8.7] 0.50 141.3
FLY ASH 56
FINE AGG. (SSD) 1395
COARSE AGG. (SSD) 1805
WATER 205
AEA, DARAVAIR (02) 8.2
WRDA, WRDA—82 (OZ) 16.0
TOTAL 3814
TIME 4:15 P.M.
TEST SECTION 390810
MATERIAL WEIGHT (LBS)|SLUMP (IN) [AIR (%) _[W/C__[UNIT WT. (PCF)
CEMENT 348 0.60 142.3
FLY ASH 53
FINE AGG. (SSD) 1407
COARSE AGG. (SSD) 1795
WATER 240
AEA, DARAVAIR (02) 6.7
WRDA, WRDA—82 (0Z) 16.0
TOTAL 3843
TIME 5:43 P.M.
TEST SECTION 390809
MATERIAL WEIGHT (LBS)] SLUMP (IN) |AIR (%) __[W/C___JUNIT WT. (PCF)
CEMENT 349 0.25 59| 0.47 140.7
FLY ASH 52
FINE AGG. (5SD) 1395
COARSE AGG. (SSD) 1616
WATER 187
AEA, DARAVAIR (02) 8.2
WRDA, WRDA—82 (02) 16.0
TOTAL 3799
TIME 9:30 P.M.
TEST SECTION 390809
MATERIAL WEIGHT (LBS)| SLUMP (IN] [AIR (%) __[W/C___[UNIT WT. (PCF)
CEMENT 351 0.45 140.3
'FLY ASH 52
FINE AGG. (SSD) 1407
COARSE AGG. (SSD) 1795
WATER 183
AEA, DARAVAIR (02) 8.1
WRDA, WRDA—82 (02) 16.0
TOTAL 3788




TABLE 11

AC MIX DESIGNS

TYPE | SURFACE COURSE

SIEVE % PASSING A.C. CONTENT (%) 6.6
1" 100 STABILITY 2780
3/4" 100 FLOW 10.9
1/2" 96 AlIR VOIDS (%) 4
3/8" 84 VMA 12.7
#4 45 MAX. THEOR. DENSITY 2412
#8 32
#16 19
#30 12
#50 7
#100 4
#200 3.2
F-T=-2 F/A=0.48
MATERIAL % SIZE/GRADE TYPE SOURCE
CEMENT AC-20 BITUMINOUS MATERIALS (STONECO), TOLEDO, OHIO
COARSE AGG. 15(7's LS NATIONAL LIME & STONE, MARION, OHIO
COARSE AGG. 5018's LS NATIONAL UME & STONE, MARION, OHIO
FINE AGG. 35({0ODOT703.05 |LS NATIONAL LIME & STONE, MARION, OHIO
TYPE Il INTERMEDIATE COURSE
SIEVE % PASSING A.C. CONTENT (%) 6.2
1° 100 STABILITY 3420
3/4" 98 FLOW 9
1/2" 81 AIR VOIDS (%) 4
3/8" 72 VMA 12.9
#4 59 MAX. THEOR. DENSITY 2.422
#8 48
#16 28
#30 17
#50 9
#100 5
#200 3.3
F-T=-3 F/A=0.53
MATERIAL % SIZE/GRADE TYPE SOURCE
CEMENT AC-20 BITUMINOUS MATERIALS (STONECOQ), TOLEDO, OHIO
COARSE AGG. 31|57's LS NATIONAL LIME & STONE, MARION, OHIO
COARSE AGG. 13|8's LS NATIONAL LIME & STONE, MARION, OHIO
FINE AGG. 56 | ODOT 703.05 LS NATIONAL LIME & STONE, MARION, OHIO




TABLE 12
PLACEMENT DATES FOR LAYERS

TEST LAYER START END
SECTION
390803 | EMBANKMENT 10/17/94 10/29/94
BASE 10/31/94 11/04/94
AC LEVELING 11/12/94 11/12/94
AC SURFACE 11/14/94 11/14/94
390804 | EMBANKMENT 10/25/94 .. [11/04/94
BASE 11/04/94 11/07/94
AC LEVELING 11/12/94 11/12/94
AC SURFACE 11/14/94 11/14/94
390809 | EMBANKMENT 9/14/94. 9/28/94
BASE 9/29/94 10/04/94
PCC 10/07/94 10/07/94
. 390810 [ EMBANKMENT 9/14/94 9/28/94
BASE ' 9/28/94 10/04/94
PCC 10/07/94 10/07/94




TABLE 13
FIELD DENSITY TEST RESULTS
TEST TAYER TOCATION|DEPTH  |DRY DENSITY | MOISTURE| COMMENT
SECTION (IN.) m (PCP)(2) (%)(3)
[~ 390803 | SUBGRADE 4+00 16 13.
2450 480 22.2 127
1+00 280 0. 2
AVERAGE 118.0 14.6
FEMBANKM 2300 120 114.1 14,
2450 12.0 1154 T4 0
1+00 120 114 4.7
AVERAGE 114.6 14.
400 4.0 323 8.0
[2+50 34, 3
1+00 L 348 4
AYERAGE 133, 7.8}
350804 | SUBGRADE 5+50 ] 07 7 | BULK SAMPLE LOCATION
4+00 40.0 21,0 137
(2450 4 3 63
1400 40 17.0 D .
(0-50 17.1 40| BUKSAMPEETOCATION |
AVERAGE 1i3.5 13.
¥ 0 X 9 | BUCR SAMPLE LOCATION
4+ .0 5.4 3.7
[2+50 .0 0.0 66
1+ .0 3.5 9.2
= .0 4. 14.7 | BULK SAMPLE LOCATION
AVERAGE 113.8 13.2
DGAB 4+00 4.0 32.3 8.0
2450 4.0 34.0 80
1400 4.0 34.3 7.4
| ____LAVERAGE 133.7 7.5
390805 | SUBGRADE | 5¥35 B0 k- [BULK SAMPLE LOCATION
5+06 80 08 6
1 2+50 40 05.: X
+00 45 114.4 X
AVERAGE 109.6 16.4
[DGAB + ©  [B+18 L - &0 7204 AOVED FRON PLAN LSCATIONDUE TS |
¢ INSTRUMENTATION AND TEST AREA WAS DRY.
T AREA ADJACENT HAD DRY DENSITY OF 18 PCF.
3+00 X:) 5 33
I2+% .0 - 134.6 X -
_ 1ix00 ) 30, &
AYERAGE [ 1 5 «
390810 | SUBGRADE ... { 5¥48 .~ Tz - X S | BOLK SAMPLE LOCATION
_ 2+60 42 178 4.
O=41 354 08.. X
AVERAGE 1123 16.2
“[8¥es nr |- - a1dd 7E 7 |BUKSAMPLELOCATION ]
JR— KL 18 5.5 321 - -
2+50 z 8.0 9] -
- £ 73 X
L2 [0=80 53 X : 735 [ TOCATION
AVERAGE : 117 13,
. . 15+50 = £ 37, 15 | BUIKSAMPLELOCATON |
| 4400 4 3.4 3,2 Y -
2450 F: 26.6 4.
1+00 0 34.3 42
AVERAGE 133.7

NOTES:

1) DEFTH B8ELOW FINALTOP OF PAVEMENT ELEVATION
2) AVERAGE DRY UNIT WEIGHT BASED ON 4 MEASUREMENTS AT TEST LOCATION B
3) AVERAGE %' MOISTURE BASED ON DRY UNIT WEIGHT AND 4 MEASUREMENTS AT TEST LOCATION




Subgrade
Construction began in September with the removal of the existing asphalt concrete, brick,

subbase and base layers at the north end where the PCC sections are located. The removal of the
existing pavement at the south end where the AC sections are located began in October.

Poor subgrade conditions (low strength clays at a high moisture content) were encountered
after the existing pavement was removed. All of the test sections were undercut up to about 3 to 4
ft. with the exception of 390809 where the undercut depth ranged from 4 ft. at the beginning of
the test section to O ft. at the end. Work on the embankment backfill was completed by the end of
September for the PCC sections and by the first week in November for the AC sections.

DGAB

The construction of the DGAB layer for the PCC pavements began in late September and
was completed by the first week of October. The construction of the DGAB layer for the AC
pavements began in late October and was completed by the first week of November.

Inadequate compaction was observed in some of the short transition zone areas between
sections of different base and surface thicknesses. The transition detail (Appendix B, Sheet 24)
indicates that the embankment may be transitioned in a distance of 10 ft. into the thinner of the
two adjacent layers. It is believed that there was either inadequate compaction of the embankment
or the DGAB in these areas based on the observation of settlements in the flexible pavement
sections.

According to observations made by ODOT, the DGAB in the PCC sections was placed in
a wet condition (well above optimum moisture). They reported that after a few days of drying, it
tightened up and acceptable density test results were obtained.

PCC

The concrete test sections were paved on October 7, 1994. The weather at the time of
placement was sunny to partly cloudy with air temperatures generally in the mid 70s to low 80s.
The average temperature of the delivered concrete was about 70 degrees. Due to delays
associated with a breakdown of the paving train during the placement of the PCC near the
transition area between the 8 inch and 11 inch pavements and with delays caused by the finishing
operations, paving which began around noon ended at a little after midnight.

There were problems encountered during the production of the mix. Most of them appear
to have been related to the low cement content of the mix. Air contents were variable and ranged
from 4.9% to 8.7%. Slumps were also inconsistent and ranged from 1/4 inch to 2-1/2 inches.

There were problems encountered in finishing the concrete. Due to the low amount of
paste in the mix, excess bleed water was present. The timing of the finishing of the surface may
have been too quick, thus trapping excess bleed water below the surface and the surface was
refinished several times. Several attempts at tining the surface were necessary to obtain a surface
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texture that did not sink below the bleed water. Following one winter of service, problems were
reported with surface texture abrasion (loss of cement paste at the surface which exposed the fine
aggregate) and low severity spalling at transverse joints. An investigation into the matter by the
North Central Region LTPP contractor indicated the surface had a thin layer of laitance and was
somewhat friable, being easily scratched with a pen knife to a depth of about 3 mm. Some of the
paste had worn away, exposing the fine aggregate. Finally, some low severity joint spalling
which was believed to be related to the low strength of the surface was noted. Appendix D
contains the letter issued by the NC Region and their conclusions regarding the pavement
condition and propensity for further deterioration of the surface.

The help of the FHWA was also enlisted to help in determining the cause of the problems
(Appendix E, "Report on Examination of Cores: U.S. Route 23 (Columbus, Ohio)"). Cores were
taken from both test sections and sent to the Turner-Fairbank Highway Research Center for
general visual and microscopic examination and petrographic examination to determine the
hardened air content. Testing for the static modulus of elasticity was also requested because there
were procedural problems in performing the test by the contractor which ODOT used for the PCC
Iaboratory work.

The results of the FHWA testing are summarized below:

1) The mix proportions used created an unworkable mix which bled excessively and was

difficult to finish. A significant number of large, irregular voids and a coarser than

usual air void system were noted. The surface problems appeared to stem from
improper or poorly timed finishing.

2) The air void system appears to be adequate for paste frost resistance, at least for the
limited exposure the pavement had before distress was noted. The high air volume
and coarse air void system may be due to a combination of AEA and water reducer, in
conjunction with the high W/C ratio.

3) The Modulus of Elasticity results (FHWA's) are more in line with typical values for
concrete than those reported by ODOT's contracted testing laboratory.

Observations of the transverse joints indicated that many of the transverse joints appeared
to have been sawn with a slight skew on the order of about 1 inch in 11 feet.

AC

The construction of the AC test sections took place during the second week of November.
Some problems were encountered achieving compaction of the intermediate (leveling) course. The
problem was solved with a reduction in the weight of the steel wheeled roller, although some
cracking developed in the shoulders which was probably the result of inadequate compaction of

the base or subgrade.




2.6 Materials Sampling and Testing

The materials sampling and testing (MST) requirements for the SPS-8 experiment
contained in the document "Specific Pavement Studies Materials Sampling and Testing
Requirements for Experiment SPS-8 Study of Environmental Effects in the Absence of Heavy
Loads (Operational Memorandum No. SHRP-LTPP-OM-030) dated August, 1992, were used to
develop a sampling and testing plan for the project. Plans and soil borings from the original
construction were also used. The original MST plan for the project was developed by the North
Central Region and was revised in May, 1995, to reflect the as-sampled conditions. A copy of the
MST plan can be obtained from the North Central Region office. The locations for field materials
sampling and testing for each pavement layer in the test sections are summarized in Appendix F,
Figures 3 - 12. A summary of the field and laboratory testing plan is contained in Tables 4 and 5
also in Appendix F.

2.6.1 Field Sampling and Testing

The sampling and testing were conducted in general accordance with the SPS-8 guidelines.
The field sampling and testing was conducted by the Ohio Dept. of Transportation.

The results of the field sampling and testing were forwarded to the North Central Region
office in Minneapolis, Minnesota. In general, test results which indicated non-compliance with
the project specifications have already been discussed. Tables 13 and 14 provide the results of
moisture/density testing on soils and density testing on asphalt concrete respectively.

2.6.2 FWD Testing

FWD testing was conducted by ODOT before placement of the surface layers and by the
North Central Region FWD after placement of the PCC or AC surface. Testing was conducted on
all pavement layers, with the exception of the subgrade, which was usually in a deep cut and
inaccessible to the FWD,

Testing was performed along the center of the lane and along the outer wheel path as
described in the SHRP Protocol P5S9. FWD testing on the layers placed before the PCC was
performed using a Dynatest Model 8000 Falling Weight Deflectometer. Excessive deflections or
variances were encountered at the higher load levels at some locations on the embankment layers
and in areas where the DGAB was loose or less compacted such as in transition areas or areas
where instrumentation had been placed.

2.6.3 Plate Load Bearing Testing
Plate Load Bearing testing (SHRP Protocol P58) was an optional test and was not
conducted for this study.
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TABLE 14
ASPHALT CONCRETE FIELD DENSITY TEST RESULTS

TEST LAYER LOCATION |[DEPTH |WET DENSITY | COMPACTION
SECTION (IN.) (1) | (PCF) (2) (%) (3)
390803 (4) |INTERMEDIATE 4+00 1.75 139.0 96.6
2+50 1.75 143.1 99.5
1+00 1.75 141.7 98.5
AVERAGE 141.3 98.2
SURFACE 4+00 0 135.9 93.6
2+50 0 135.2 93.1
1+00 0 133.8 92.2
AVERAGE 135.0 93.0
390804 (5) |INTERMEDIATE 4+00 1.75 136.9 95.2
2+50 1.75 139.3 96.8
1+00 1.75 137.6 95.7
AVERAGE 137.9 95.9
SURFACE 4+00 0 132.4 91.2
2+50 0 137.8 94.9
1+00 0 136.0 93.7
AVERAGE 135.4 93.3
NOTES: 1) DEPTH FROM FINAL TOP OF PAVEMENT ELEVATION

2) WET DENSITY BASED ON GAUGE DENSITY + OFFSET VALUE

BASED ON CORRELATION WITH CORES.

3) BASED ON MARSHALL BULK DENSITIES FROM SAMPLES COMPACTED
IN THE LABORATORY.

4) INTERMEDIATE COURSE = 2-1/4", SURFACE COURSE = 1-3/4"

5) INTERMEDIATE COURSE = 5—1/4", SURFACE COURSE = 1-3/4"




2.6.4 Laboratory Testing

The laboratory test plan for the samples obtained from each pavement layer is summarized
in Tables 5 in Appendix F. All soils and bituminous laboratory testing was performed by the
Ohio Dept. of Transportation. Testing of hardened concrete was performed by BBC & M
Engineers of Columbus, Ohio, under contract with ODOT, except for the following tests:

1. Static modulus of elasticity of PCC cores, air content of hardened PCC, and all tests on
365 day cores. These tests were performed by ODOT and Ohio University.

2. Resilient modulus tests of subgrade, embankment, DGAB, and asphalt concrete. The
necessary samples were forwarded to the FHWA-LTPP contractor (Braun Intertec,

Inc.)
3. Coefficient of thermal expansion of concrete. Samples were forwarded to the FHWA.
The required samples were shipped to the Materials Reference Library.

2.7 Profile Index

The profile index was determined from California type profilograph traces on the AC test
sections only. The profile index for 390803 was 3.2 in./mile and the profile index for 390804
was 3.8 in./mile. The profilograph testing and trace reduction was performed by S.E. Johnson.
The sections satisfied the SHRP requirement of a profile index of less than 10 inches per mile.

2.8 Initial Performance

Condition surveys, FWD testing, and profiling were performed on the pavement
immediately following opening to traffic in December, 1994. There were no distresses observed
in the AC sections and only a small amount of low severity joint spalling was observed in the
PCC test section 390809. The results of the condition surveys were forwarded to the North
Central Region office in Minneapolis, Minnesota.

The site was visited again in March and July, 1995, to investigate concerns related to the
performance of the PCC and AC pavements respectively. FWD testing was also performed on the
AC sections in August, 1995 by the State. A summary letter documenting the condition of the
PCC test sections was provided in Appendix D and was briefly discussed earlier. A summary
letter documenting the condition of the AC test sections can be found in Appendix G. The
following sections provides a brief summary of the significant items observed in the condition of

the pavement after one year of service:

i
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PCC

The test sections were in excellent condition. However, based on the most recent
condition survey, the amount of low severity joint spalling increased on both test sections. The
following table contains the results of the December, 1994, survey and the March, 1995, survey.

Table 15
PCC Joint Spalling
SHRP ID| DATE NO. OF JOINTS LENGTH (m)
SPALLED

390809 12/03/94 6 2.1

3/03/95 18 4.5
390810 12/03/94 0 0.0

3/03/95 12 2.6

A little over 1/2 of the joints on section 390809 were experiencing the low severity joint
spalling while almost 1/3 of the joints on section 390810 had some spalling. The spalls were 5 to
25 cm in length and appear to be only about 6 mm deep, about the depth of the surface tining. At
all of the spall locations, the silicone joint seal was well adhered to the spalled surface. There
was a slight skew to the joints, while the tining appeared to be perpendicular to the lanes. The
spalling was generally located adjacent to areas where there was a small sliver of concrete
bounded by the tining and the joint.

AC

Wheelpath rutting was reported by the state in both test sections and was most severe in
the thinner AC section (390803). In addition, four areas were noted as having settlements.

A pavement condition survey was performed at the site and there was no observable
distress in either test section (based on distresses contained in the LTPP Distress Identification
Manual). Due to the coarse gradation of the surface course, the pavement had the appearance of
low severity raveling/weathering.

Based on stringline measurements, settlements at ‘the four locations tested ranged from 1/4
inch to 1-1/2 inches, were generally across both lanes, and ranged in length from 12 to 20 ft. It
appeared that two of the settlements were related to transition areas between two different
pavement thicknesses or between the new pavement and the old pavement. Another area of
settlement was related to an abandoned 18 inch culvert which was shown on the plans but could
not be located in the field.
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The outside wheelpath was rutting more than the inside wheelpath on both test sections
and section 390803 had deeper ruts than 390804. The average rut depth in test section 390803
was 16.2 mm (0.66 in.) in the outer wheelpath and 8.6 mm (0.33 in.) in the inner wheelpath. The
average rut depth in test section 390804 was 4.8 mm (0.19 in.) in the outer wheelpath and 1.8 mm
(0.07 in.) in the inner wheelpath.

Preliminary analysis of the FWD deflection data indicated that the subgrade modulus
ranged from 2,600 psi to 4,400 psi, with an average value of 3,250 psi. The in-place structural
number of the pavement ranged from 1.73 to 2.30 with an average value of 1.96.
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'0CT 31 ’SS 18:31AM BRAUN INTERTEC CORP  (SLOAN) ° P.11/15

MER————— 4——====-=============================?=============T
LTPP SPS Project Deviation Report State Code 39 .
Project Smmmary Shest Project Code o800 .

= e e ————C e —_

Project Classification Information
SPS Experiment Number: 8 State or Province: OH (O
LTPP Region: O North Atlantic [¥] North Central [J Southern U Western
|| Climate Zone: O Dxy-Fresze O Dry-No Fresze X Wet-Freeze [0 Wet-No Freeze
!FSubgmd: Classification: O Fige Grain [ Coarse Grain B2 Active (S2S-8 Oaly)

Project Experiment Classificarion Designation (SPS 1, 2 and 8):
Copstruction Start Date:  S£A7. /99 ¥ | Constmction End Date: AoV, /1994 -

FHWA Incentive Funds Provided to Agency for this Project: R Yes O No|
{ * Deviation Sommary

Site Location Deviations: 3 No Deviations K] Minor Deviations [J Significant Deviations

Construction Deviadons: O No Deviations & Minor Deviations O Significant Deviations

=__-———_-:==== -

Data éouecﬁnnandProc&thtamsSummary

Inventory Dara (SPS 5.6.7.9)- 0 Complete Submission O Incamplete O Data Not Avsilable
Materials Data: K] All Scheduled Samples Obtained and Tested O Incomplete/No Test Data
Construction Data: K All Required Data Obtained O Incomplete/Missing Data Elements
Historical Traffic Data: O All Required Historical Bstimates Submitted (SPS 5.6,7,9)
O Required Estimates Not Sebmitted
'TraﬁcMonjmﬂngEquﬁpmen: £ WIM Installed On-Site K AVC Installed On-Site

OJ ATR Installed On-Site (1 No Equipment Installed
wmmmm&ucmmmmmmmmmmm
Traffic Monitoring Dara: EMmﬂnﬁngbm&mmiwdDNoMonimﬁngDamSubmimd
FWD Mcasnrements: GPreconmcﬁnnTessPufomedElCmucﬁonTssPufomcd
H . [ Post-construction Tests Performed

| Profile Measuremems: O Preconstmcsion Tests Pecformed I Fost-construction Tests Performed
istress Measugements: [J Preconstruction Tests Pecformed K| Post-construction Tests Pexformed

D
lM.aint. & Rehab, Data: DComplﬂeSuhnﬁssionDb.campleteDDataNotAvaﬂablz

Friction Data: - O Camplete Submission [ Ipcomplete O Data Not Available
Report Status :
Mategals Sampling ad Test Plan: K Document Prepared O Final Submitied to FEWA

Construction Report: A Document Prepared (1 Fipal Sobmitted to FEWA
00 AWS Installed [0 AWS Installation Report Submitred to FEWA

AWS: (SPS 1,2, & 8)

Page [ of _/_ Preparer %CZ% L IME Date ////2/7-(
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PROJECT DESCRIPTION

THE PURPOSE OF THIS PNOJECT IS TO CONSTRUCT AXND
INSTRUNMENT FOUR EXPERINENTS FOR THE STRATEGIC
HIGHWAY RESEARCH PROGRAV (SHAP), SPS-1, THE STUDY
OF STAUCTURAL FACTORS FOR FLEX|BL

CONSISTS OF FIFTEEN SECTIONS le THE SOUTNHBOUND

SHRP MIX
PROCEDURES, CONSISTS OF TwO SECTIONS COIISYRUCTED
W THE SOUTHBOUND LAKES,

DUE TO THE EXPERIVENTAL NATURE OF THIS PROJECT,

THE SHRP TEST SECTIONS ARE PREPARED FOR WATERIALS
SAMPLING,

WITH THE EXCEPTION OF GRADING, DRAINAGE (KOT

-1 2 0 S
SAVE CALEXDAR ’lM YROERDRAINS SHALL BE INSTALLED 1N THE SAVE
CALENDAR YEAR AS THE PAYENENT. SEE SHEET 358 FOR
EXPERIVENT LINITS

ANTY PAVEHENY LAYER PLACED WITHIN A 600° SHRP
SECTION WILL BE COMNPLETED IN THE SAME DAY. KO
YRAIISVERSE CGIISYRUCTIOII JOINTS WILL BE PERNITTED
WITHIN A SHRP SECTION SEE SHEET 358 FOR SHAP
TEST SECTION UJCATIOIIS.

A PREBID COIIFEREIICE witL 8¢ CONDUCTED AT LEAST
TWO WEEKS PRION TO THE SALE OF THIS PROJECT.
CONTRACT SAI.ES Wll.l. IVOHI'Y PLAN IIOLDEIIS OF THE
CONFERENCE, WINUTES FROM THE CONFERENCE WILL
BE CONSIDERED AN ADDENDUM TO THIS PROJECT.

GENERAL NOTES

CONPLETION DATES
TUE INTERIN COUPLETIOH DATE FOR PHASE 28 lSEE SHEET
33 FOR DETAILS! SHALL NOT BE EXTENOED FOR DELATS

EXCEEDING THOSE SPECIH{D IX THE SCHEDULE I ﬂlS 108 06.

THE INTERT OF THIS PLAN 1S TO CONSTRUCT THE WORK
1Y PUASE 2A DEFQRE TUAT OF PHASE 28. N T IE EVENT

HASE 28 IS COVPLETED BEFORE PHASE 2A THE
INTERIU COMPLETION DATE FOR PHASE 2A SHALL BE THE
SANE AS THAY FOR PHASE 2B.

TENPORARY SOIL EROSION AND SEDINERT COATROL

THE FOLLOWING ESTINATED QUANTITIES ARC TO BE USED AS
DIRECTED 8Y THE ENGIKEER FOR YENPORARY EROSION AXD
CONTROL WEASURES?

ITEN 207 - TEMPORARY SEEDIXG

AXD BULCHING 299,000 0. 1D,

ITEN 207 - STRA¥ OR HAY BALES Js0 EacH
ITEN 207 - TENPORARY DITCH PROTECTION 6000 S0, YD.
ITEN 207 - TENPORARY BENCHES, DANS, AXD

SEDIVENT BASIKNS 500 cu. ro.

ITEV 207 - FILTER FABRIC FEKCE 1500 LIN, FT.

ITEY 60/ ROCK CHANKEL PROTECTIOA,
TYPE €, WITHOUT FILTER

ITEN 659 - WOWiNG

45 €U, 1D,

ITEV 659 - COMNERCIAL FERTILIZER 29 ToN

ITEV 659 - REPAIR SEEDING AXD WULCHING  ]C,00050 YD,

ITEN 659 - WATER . 696 ¥ ooAL

TEUPORARY SEEDING IS PROVIDED FOR THE ENTIRE EXISTING
UNPAVED MEDIAN, THIS ADDITIONAL SEEDING IS REQUIRED
BECAUSE THE MEDIAN WILL DE LEFT EXPOSED AFTER THE
FIRST CONSTAUCTION SEASON SEE THE MAINTENANCE OF
TRAFFIC SEQUENCE OF OPERATIONS FOR DETAILS.

£ROSION CONTROL

ITEYW 601 IS PROVIDED IN THE PLARS FOR EROSION CONTROL.
THE ENGINEER SHALL CHECK AKD NON-PERFORM QUANTITIES
OR ADJUST LOCATIONS AND QUANTITIES OF THIS ITEN
WHERE INODICATED BY FIELD COXDITIONS OURING CONSTRUCTION.
IN ADOITION, TiHIS ITEN SHALL WEET THE REQUIREMENTS
OF CUs 10804,

074 v so. FI.
¢ .
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ITEN 201 CLEARING AND CRUBBING

ALTHOUGH THERE ARE X0 TREES AXD/OR STUVPS SPECIFICALLY
WARKED FOR REMOVAL WITHIN THE LINITS OF THIS PROJECT.
A LUNP SUN QUARTITIY UAS BEEX INCLUDED IN THE GENERAL
SUNMARY FOR ITEW 201, CLEARING AND GRUBBING. AlLL
PROVISIONS AS SET FORTH IN THE SPECIFICATIONS UNOLR
THIS ITEN SHALL BE FOLLOWED AND ALL COSTS ShALL BE
INCLUDED IN THE LUNP SUNM PRICE BID FOR ITEN 201
CLEARING ARD GRUBBIXG,

CONSTRUCTION IKITIATION

THE CONTAACTOR WiLL ADYISE THE DISTRICT COVWUNICATIONS
OFFICE AT (614) 3631251, EXTENSION 261, OR BT FAL (614) 469-
02)5 SEVEN DAYS PRIOR TO THE START OF CONSTRUCTION
ACTIVITES THE PROJECT ENGINEER WILL PROVIDE ASSIST-
AXCE/CLARIFICATION FOR ANY QUESTIONS.

UNSUITABLE HATERIAL

ANT UNSUITABLE MATERIAL EXCOUNTERED BENEATH PROPOSED
PAVEVENT AREAS SMALL BE REMOYED 10 A DEPTH OF 18 1hCHES
BELOW THE PROPOSED TOP OF SUBGRADE THE UNDERCUT AREA
SHALL EXTERD TO OXE £OOT QUFSIOE THE SHOVIDLA LOGE THE
UNDERCUT AREA SHALL BE REPLACED wiln SVITABLL HTEV 205
EUBMEVENT VATERIAL

UNSUITABLE NATERIAL SHALL BE DEFIXED AS WATERIAL IN WHICH,
DUE TO X0 FAULT OR REGLECT OF THE COXTRACTOR, SATISFACTORY
STABILITY CANNOT BE OBYTAINED B MOISTURE CONTROL AND
CONPACTION AS PROVIDED FOR UNOER 20) 11 AXD 20)4J1e).

THE FOLLOWING CONTINGERCY QUANITIES ARE PROYIOLD FOA THC
REPLACENERT OF UNSUITABLE WATERIAL TO BE USLO AS DIRECTED
8y THE ENGIAELR.

ITEN 20) - ENDANKVENT 1,000 CUTD

ITEN 207 - E:CAVAYIDII KOT INCLUDING 1,000 CUTD,

BANKMENT COXSTRUCTION
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ITEN SPECIAL JMPACT ATTENUATOR, TYPE 1, BIDIRECT IONAL
THIS WORK SHALL CONSIST OF FURNISHING AND INSTALLING
AN INPACT ATTENUATOR STSTEW.

THE IMPACT ATTEKUATOR SYSTEM SHALL BE ONE OF THE
FoLLowinG ¢+

1 THE BREAKWASTER JWPACT ATTENUATING SYSTEN NANU-
FACTURED 8r ENERGr ABSORPTION SYSTENS, INC, ONE
EAST WACKER DRIVE, CHICAGO ILLINOLS 60601 (TELEPHOXE
Ji2-467-67350),

2 THE CAT. INPACT ATTENUATING SYSTEN MANUFACTURED
BY STRO SYEEL CONPANY, 7O X. STATE STREET, CIRARD.
OHIO 44420 (TELEPHONE 216-545-4373).

THE ATTERUATOR SHALL BE DESIGRED FOR BIDIRECTIONAL
IMPACTS AND SHALL BE PLACED IN ACCORDAXNCE WITH THE
NAKUFACTURER’S SPECIFICATIONS AXD AT THE LOCAT 10AS
SHONN ON THE PLAXS,

THE NOSE OF THE ATTERUATOR SKALL BE VWARKED WITH THREE
EYENLY SPACED, FOUR (4} IKCH WIDE HORIZONTAL SYRIPES
OF WHITE REFLECTIVE WATERIAL VEETING THE REQUIRENENTS
OF CUS 130.49.

PAYUENRT FOR THE ABOYE WORK SHALL BE WADE AY THE UNIT
PRICE BID FOR ITEN SPECIAL, EACH, IUPACT ATTENUATOR,
TYPE 1. THIS PRICE SHALL INCLUDE FULL PAYMENT FOR AL
LABOR, TOOLS, EQUIPNENT AKD MATERIALS KECESSARY TO
COMPLETE THIS ITEN IN PLACE, INCLUDIXG ALL RELATED I1ARD-
WARE, NOT SEPERATELY SPECIFIED, AS REQUIRED BY THE
NANUFACTURER TO CONSTRUCT A COWPLETE AKD FUKCTIONAL
INPACT ATTENVAIOR SYSTEV

ITEN 606 ANCHOR ASSENBLY, YTPE £

THIS ITEN SHALL CONSIST OF FURNISHING ARD INSTALLING AN
E7-2000. OPTION “8°, GUARDRAIL END TERMINAL AS MANU-
FACTURED Br SYRO STEEL COMPANY, IITO X STATE STREET
GIRARD, OHIO 44420 (TELEPHONKE 216-543-43TI),

THE LENGTH OF THE ET-2000 SYSTEN IS CONSIDERED T0
BE 50°, INCLUSIVE OF TWO 25 LOKG RAIL ELEMENTS,
INSTALLATION SHALL BE IN ACCORDANCE WITH THE MANU-
FACTURER S SPECIFICATIONS AXD AT THE LOCATIONS SHOWN
X THE PLAXS

PAYVENT FOR THE ABOVE WORK SHALL BE MADE AT THE uMIT
810 PRICE FOR ITEN 806, EACH ANCHOR ASSENBLY, TYPE € AXD
SHALL INCLUDE ALL LABOR, TOOLS, EQUIPNENT AXD WATERIALS
NECESSARY TO CONSTRUCT A CONPLETE AND FUNCTIONAL AXCHOR
ASSENBLY SYSTEM, INCLUDING ALL RELATED HARDWARE, NOT
SEPARATELY SPECIFIED, AS REQUIRED BY THE WANUFACTURER.

ELEYATI0XS
ALL ELEVATIONS ARE BASED ON USCS DATUM SEE SHEET 359,

BRIDGE RAILING RENOYED, AS PER PLAX

BRIDGE RAILING REWOVED, AS PER PLAX SHALL CONSIST OF
RENOVAL OF DEEP BEAW RAIL AXD TUBULAR BACKUP, POSTS
AND THEIR ANCHORINGS ARE TO REMAIN IX PLACE,

GENERAL NOTES

ROUNDING OF CORNERS SHOWN ON CROSS SECTIOXS

THE ROUNOED CORNERS SHOWN ON THE TYPICAL SECTIONS, APPLY
TO Atl CROSS SECTIONS EVEN THOUGH OTHERWISE SiHOUN OX
THESE PLANS,

CONTINGEKCY QUANTITIES

THE COXTRACTOR SHALL XOT ORDER WATERIALS OR PERFORM
WORK LISTED IN THE GENKERAL SUMMARY FOR ITEUS DESICN-
ATED BY PLAN NOTE TO BE USED “AS DIRECTED BY THE
ENGINEER” UNLESS AUTHORIZED BY THE ENGINEER. THE
ACTUAL WORK LOCATIONS AND QUANTITIES USED AT THE
ENGINEER'S DISCRETION SHALL BE WADE A MATTER OF
RECORD Br INCORPORATION INTO THE FINAL CHAKGE ORDER
GOVERNING COMPLETION OF THIS PROJECT.

UKDERGROUND UTILITIES

THE LOCATION OF THE UXDERGROVAD UTIULITIES SHOXK OX THE
PLAXS ARE AS OBTAIN. s FRON THE OWNERS OF THE UTILITY AS
REQUIRED Br SECTION 153.64 ORC.

UTILITY ORNERSHIP
THE FOLLOWING UTIUTIES ARE LOCATED WITHIN THE WORK LIKITS
OF THIS PROJECT +

1} COLUKBUS SOUTHERN PONER/ONIO PONER CONPAAY,
215 X, FROXT STREET
coLuvaus, onio 43215
§14-464-7911

21 GTE NORTH {XC.
550 LEADER STREET
WARION, O11IO 43302
614-383-0509

NOAK LIVITS

THE WORK LIMITS SHOWN OX THESE PLANS ARE FOR PHYSICAL
CONSTRUCTION ONLY, THE IASTALLATION AXD OPERATION OF Al
TENPORARY TRAFFIC COXTROL DEVICES REGUIRED BY THESE
PLANS SHALL BE PROYIDED BY THE CONTRACTOR WHETHER
IXNSIDE OR OUTSIDE THESE WORK LIMITS.

WORK LIMITS

NONUVENRTS SHALL BL CONSTRUCTED IN ACCORDANCE wWilli THE
DETAILS AS SHOWN OX THE STANDARD COXNSTRUCTION DRAWINGS
ARD AT THE LOCATIONS SHOWN ON SHEET K0S, 355 AXD 336.

REFERENCE MONUIL.ENTS INSTALLED OUTSIDE NORMAL WORK LIMITS
ALTHOUGH NOT IXCLUDED IN THE WORK LINITS SHOWN OX THE
PLAN AXD PROFILE SHEETS, SOME ITEM 604 REFERENCE UOK-
UVENTS ARE TO BE INSTALLED ALONG THE RIGHT-OF-XAY LINE
AS PER SHEET 355.

ITEN 203, PROOF ROWLING, AS PER PLAX
THE REQUIRENERTS OF ITEN 203, PROOF ROLLING, SHALL
APPLY EXCEPT

THE FIKISHED SURFACE SHALL KOT YARY WORE THAN 1/4
INCH 1IN 10 FEET.

WOISTURE CONTENT OF THE COVPACTED SUBCAADE OR ENBANKWERT
SOIL SHALL BE BEINEER 85X AXD 120X OF THE OPTIVAL NOISTURL
CONTENT. THE COXTRACTOR Will WAINTAIN THE SUBGRADE AT THE
SPECIFIED WOISTVRE CONTENT AND DEXSITY UNTIL THE KEXT PAVE-
UENT LAYER 1S PLACED.

THE CONTRACTOR SHALL USE COUPETENT PERSOXNEL AND
SUITABLE EOVIPVENT TO DEYERVINE THE ELEVATION OF THE
SUBGRADE AT THE LOCATIONS S1OWK OX SHEET 354. THE
FINISHED SUBGRADE ELEYATIONS SHALL AOT VARY BY MNORE
THAN 172° FROV THOSE SHOWN ON THE PLANS. THIS WORK
SHALL BE DOXE UNDER THE SUPERYISION OF A RECISTERED
PROFESSIONAL ENGINEER OR A RECISTERED SURVEYOR. THE
ELEVATIONS WILL BE RECORDED AXD MADE AVAILABLE TO
THE EXGINEER FOR SHRP'S RECORDS.

A¥ ESTIWATED OUAXNTITY FOR THIS ITEN HAS BEEX PROVIDED IN
THE GENERA. SUMUARY FOR USE AS DIRLCTED BY THE EXCINEER.

ITEN 203 PROOF ROLLING®
1184324 S0 Y0 + 2704 S0, YDJ (1 R/ 3000 SO, YD1 - 625 HA
1USE §3 HR)

SHRP. SECTION NUMBERS

THROUGHOUT THE PLAX REFERENCE 1S VADE TO S HRP. RUNBERS
THESE NUNBERS ARE TEST SECTION IDENTIFICATION NUWBERS
USED BY THE STRATEGIC HICHWAY RESEARCH PROGAAW. THEY
ARE PROVIDED FOR REFERENCE ONLY.

GUARDRAIL REPLACENMENT

NO NAZARD SHALL BE LEFT UNPROTECTED EXCEPT FOR THE
ACTUAL TINE XNECESSARY TO REWOVE, GRADE AND REINSTALL
GUARDRAIL IN A CORTINUOUS OPERATION THE RENOYAL OF AtL
GUANDRAIN. SHALL AT ALL TINES BE AS DIRECTED BY THE
ENGIREER. XO GUARDRAIL SNALL BE REMNOYED UNTIL THE RE-
PLACEVENT WATERIAL IS OX THE SITE, READY FOR INSTALLATIOA,
FALIURE TO CONPLY WITH THIS REQUIRENENT SHALL BE DLENED
SUFFICIENT CAUSE TO ORDER WORK SUSPEXDED OX THIS PROJECT
UATIL SUCH TINE THAT THE ENGIKEER IS ASSURED OF SAID
CONPLIANCE.

DEL-23-17 18
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ITEY 659, SEEDING AXD NULCHING

SEEDING AND MULCHIXG SHALL BE APPLIED TO AtL £XPOSED
SOIL AREAS BETWELN TEN FELT QUISIOE THE WORK LINITS
OR TO THE RIGHT-0F-WAY LINE; WHICHEYER 15 LESS,

ITEN SPECIAL - WAILBOX SUPPORT

THIS WORK SHALL CONSIST OF FURKISHING ARD ERECIING VAN~
80X SUPPORTS AXD ANY ASSOCIATED WOUNTING HARDWARE IN
ACCORDANCE WITH PLAN OETAILS. AYD ATTACHING AN OWNER-
SUPPLIED MAILBOX AT LOCATIONS SPECIFIED IN THE PLAN. OR
OTHERWISE ESTABLISHED BY THE ENGINEER.

WO00D POSTS SHALL BE NOVINAL 47 X 4° SOUARE OR 4-)4”
DIANETER ROUKD, ARD COXFORY 10 1i044.

STEEL POSTS SHALL BE NOWINAL PIPE SIZE 2° 1D, AXD COX~
FORV TO AASHTO X i81,

HNARDWARE (PLATES, SCREWS, DOLTS, LTC) SHALL 8L CONVERCIAL-
GRADE GALYANIZED STEEL.

POSTS SHALL BE SET PER THE FIRST PARAGRAPH OF §060),
AXD SHALL 4 X0 INSTANCE BE ENCASED IN CONCREIE.

SUPPORT HARDIARE SHALL ACCONOOATE CITHER A SINGLE OR A
OOUBLE VAILBOX INSTALLATION, AND KO VORL THAN T¥0 BOXES
MAY BE WOURTED OK A SIKGLE POSI,

THE NANDOX SHALL BE SECURELY ARD XEATLY ATTACHID 87 INC
CONTRACTOR YO THE REW SUPPORT, THE CONKTRACTOR SHALL
FURNISH ALl NECESSARY ATTACHUENT HAROYAREL (AVTS, BOUTS,
PLATES, SPACERS. ARD WASHERS) AS ALTESSARY JO ACCOWODATE
THE COMPLETE INSTALLATION.

IN THE ABSENCE OF A NEW BOX SUPPUILD BY THE OXRER THE
CONTRACTOR SHALL SALVACE THE EXISTING BOX AXD PLACE IT OX
THE NEX SUPPORT. DUE CARE SHALL BE EXLRCISED IN SUCH AN
OPERATION, AKD THE CONTRACTOR ShALL BE RESPOASIBLE fOR
RLPAIRING OR REPLACING ANT BOX DANACLD BY WPROPLR MANOULING
ON HIS PART, AS JUDCED BY THE EXCINEER

THE CORTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WIIH
THE LOCAL POST WASTER REGARDING THE TINING OF THE WOVE-
MENT OF ANT WAILBOX TO A KEW LOCATION.

PAYUERT UNDER THIS ITEV SHALL BE LINITED 1O FIRAL PERVARLAT
INSTALLATIONS, TEVPORARY INSTALLATIONS SHALL 8E Itk ACCORD-
ANCE WITH 10712 HOWEYER, THE SAVE VATCRIAL ARD SIZE LIWiT-
ATIONS AS FOR PERNANENT INSTALLATIONS SHALL APPLY.

HAILBOX SUPPORTS, COUPLETE IN PLACE WAL BE PAID FOR AT
THE CONTRACT UNIT PRICC BID EACH, FOR ITEW SPECIAL WAILBOX
SUPPORT, (SINGLE) (DOUBLE), SEE DETAILS SHEET 351.

PART-WIDTH CONSTRUCTIoN

BECAUSE OF THE NECESSITY TO BUILD PORTIONS OF THIS
PROJECT UKDER TRAFFIC, AND CONSTRUCTING THE FULL PAYE-
WENT WIOTH IN STAGES, EXTREUE CARE SHALL BE TAAEN TO
PREVENT THE COKSTRUCTION OF A BUTT JOINT IN THE
BASE COURCES. LONGITUDINAL JOINTS SHALL BE LAPPED AS
SHOWN ON STAKDARD COXSTRUCTION DRANWING 8P-3 1.

(KRR



ITEN 304, AGGREGATE BASE, AS PER PLAN
THE REGUIREVENTS OF ITEW 304, AGGREGATE BASE, SHALL
APPLY EXCEPTs

AGGREGATE SHALL BE CRUSHED STOKE, CRUSHED GRAVEL.
A UIXINUM OF 15X OF THE AGGREGATE RETAINED OX THE XIncH
SIEVE SHALL HAVE 2 OR MORE FRACTURED FACES AS
ODETERNINED 8Y ASTW DD 2940, THE FOLLOWING CRADATION
SHALL APPLYt

SIEVE. TOTAL_PERCENT PASSING
“Thikcn 100
1 INcH 70-100
Yonch 50-90
X 4 3o-50
0. 30 7-30
xo 200 0-10

THE FRACTION PASSING THE KO. 200 SIEVE SHALL BE LESS
THAXK 60X OF THE FRACTION PASSING THE NO. 30 SIEVE. THE
FRACTION PASSING THE NO. 40 SIEVE SHALL HAYE A LlQUID
LINIT NOT GREATER THAN 25 (AASHYO T89) AND PLASTICITY
INDEX KOT GREATER THAR 4 (AASHTO T50),

VAKIuUN DRY DEXSITY AND OPTIWUM MOISTURE CONTENT SHALL
OE DETERNINED BY AASHIO T180, METHOD D, THE AGEREGATE
BASE SHALL BE COVPACTED TO A MIMIWVL 35X RELATIVE DENSITY.

THE FINISHED SURFACE OF THE AGGREGATE BASE SHALL NOT
YARY MORE THAM Y4 INCH IX 10 FEET,

THE CONTRACTOR SHALL USE COMPETENT PERSONAEL ARD SUITABLE
EQUIPVENT TO DETERVINE THE ELEYATION OF THE AGCREGATE
BASE AT THE LOCATIONS SHOWN ON SHEET 334 THE FINISHED
BASE ELEVATIONS SHALL NOT YARY BY WORE THAN %= FROW
THOSE SHOWN OX THE PLANS, THIS WORK SHALL BE DONE UNDER
THE SUPERVISION OF A REGISTEREQ PROFESSIONAL ENGIXEER
OR A REGISTERLD SURVEYOR THE ELEVATIONS WitL BE RECORDED
AND WADE AVAILABLE TO THE LNGINEER FOR SHAP'S RECORDS.

ITEM 446, ASPHALT CONCRETE SURFACE COURSE, TYPE |,
AC-20, AS PER PLAN

ITEN 446, ASPHALT CONCRETE, TYPE t SHALL APPLY WITH
FOLLOWING EXCEPTIONS:

RECLAIVED MATERIAL WiLL XOT BE PERWITTED FOR THIS ITEN.

A MINIVUY OF 60X OF THE AGGREGATE RETAINED ON THE *4
SIEVE SHALL NAYE 2 OR NORE FRACTURED FACES AS DETERVINED
8Y ASTV D 2940. AGGREGATE SHALL HAVE MININUN SAKD
EQUIVALENT TEST OF 45 AS DETERWINED BY AASHIO TiT6.

THE FIRISHED THICKNESS SHALL BE WITHIN 1 Y, INCH OF
THE THICKKESS SPECIFIED ON YHE TYPICAL SECIONS.

THE COXTRACTOR SHALL USE CONPETERT PERSONNEL AND SUIT-
ABLE EOVIPVENT TO DETERKINE THE ELEVATION OF THE SURFACE
COURSE AT THE LOCATIONS SHOWN 0X SHEET )54, THE FIAISHED
SURFACE COURSE ELEVATIONS SHALL KOI YARY BY WORE THAN
¥:* FROM THOSE SHOWN ON THE PLANS. THIS WORK SHALL BE
DOXE UNDER THE SUPERYISION OF A RECISTERED PROFESSIONAL
ENGIXEER OR A REGISTERED SURVEYOR, THE ELEVATIONS Witl
BE RECORDED AND WADE AYAILABLE TO THE ENGINEER FOR
S HAP'S RECORDS.

PAYWENT FOR ACCEPTED QUANTITIES, COUPLETED IN PLACE,
WiLL BE MADE AT Tut COMTRACT PRICE FOR

it _DESCRIPTION
446 CUBIC YARDS  ASPHALT CONCRETE SURFACE COURSE,
TYPE 1, AC-20, AS PER PLAX

ITEN 448, ASPHALT CONCRETE INTERNEDIATE COUASE,

TYPE 2, AC-20, AS PER PLAN

ITEN 446, ASPHALT CONCRETE, TYPE 2 SHALL APPLY WITH
FOLLOWING EXCEPTIONSS

RECLAINED MATERIAL WItL NOT BE PERNITTED FOR THIS ITEM,

A WINIUN OF 60X OF THE AGGREGATE RETAINED OX THE °4
SIEVE SHALL HAYE 2 OR NORE FRACTURED FACES AS OEVEANINED
8Y ASTW D 2940. AGGREGATE SHALL NAVE MININUN SAND
EQUIVALENT TEST OF 45 AS DETERMIKED BY AASNTO TIT6.

THE FINISHED THICKRESS SHALL 8E WITHIN +/-Y, INCH OF THE
THICKKESS SPECIFIED OX THE YYPICAL SECIONS. THE MAXINUY
COMPACTEQ LIFT THICKNESS SHALL BE 3 INCHES.

THE CONTRACTOR SHALL USE CONPETENT PERSONAEL AND SUIT-
ABLE EQUIPVERT TO OETERVIME THE CLEVATION OF THE INTERVEDIATL
COVRSE AT THE LOCATIONS SHOWN OX SHEET 334, THE FINISUHED
INTERMEDIATE COURSE ELEVATIONS SHALL XOT YARY 8Y KORE
THAK % FROM THOSE SHONN ON THE PLAXS. THIS WORK SHALL
BE DONE UNDER THE SUPERYISION OF A REGISTERED PROFESSIONAL
ENGINEER OR A REGISTERED SURVEYOR, THE ELEVATIONS WiLl
BE RECORDED AND WADE AVAILADLE TO THE ENGINEER FOR
S HAP'S RECORDS.

PAYUENT FOR ACCEPTED QUANTITIES, COMPLETED IX PLACE,
WitL BE NADE AT THE COXTRACT PRICE FOR

AIEN, —_unr _DESCARIPTION_
446 CUDIC YARDS  ASPUHALT CONCRETE INTEANEDIATE
COURSE, TYPE 2, AC-20, AS PER PLAN

ITEN 446, ASPHALY CONCRETE SURFACE COURSE, TYPE I,
PG 58-30, AS PER PLAR

ITEM 446, ASPIHALT CONCRETE, SMALL APPLY WITH
FOLLOWING EXCEPTIONS?

IN LIEU OF THE REQUIREMENTS OF 70201, THE

FOR PERFORMA
PG 58-30. THE ﬂA[ERIAL SHALL BE PRIOR APPRUYED.

THE ASPHALT CONCRETE MIX WilL BE DESIGIIED 8)’ TIIE
LAD IN ACCORDANCE WITH THE SHRP ~SuP
PROCEMIRE. THE CONTRACTOR wiLL CODPEIMYE WITII
THE LAB BY SUPPLYING THE NECESSARY MATERIALS
AKD A YﬂML ¥IX DESIGN.

IN ADDITION TO THE REQUIREMENTS OF 70303, AGGREGATE
SHALL NEET THE REOUIREUENTS SPECIFIED IX THE PROPISAL,
CONTRACTOR WILL ALLOW TWO VONTHS AFTER DELIVERY OF
NATERIALS FOR THE WIX DESIGK,

RECLAIVED MATERIAL WILL NOT BE PERNITTED FOR
Tils ITEN,

THE FINISHED THICKNESS SHALL BE WITHIN /- 1/4 IXCH OF
THE THICKKESS SPECIFIED ON THE TYPICAL SECTIONS.

THE CONTRACTOR SHALL USE COVPETERT PERSORNEL AND SUIT-
ADLE EQUIPVENT TO OLTERVINE THE ELEYATION OF THE SURFACE
COURSE AT THE LOCATIONS SHOWN OX SHEET 354, THE FIRISHED
SURFACE COURSE ELEVATIORS SHALL NOT YARY 8Y WORE THAN
%" FRON THOSE SHOWN ON THE PLANS. THIS WORK SHALL BE
DOAE UNDER THE SUPERYISION OF A RECISTERED PROFESSIONAL
EXCINEER OR A REGISTERED SURVEYOR TUE ELEVATIONS WilL
BE RECORDED AND WADE AYAILABLE TO THE EXGIKEER Font
SHARP'S RECORDS.

PAYMERY FOR ACCEPTED QUANTITIES, COMPLETED IN PLACE,
WHL BE VADE AT THE COXTRACT PRICE FoRs

PT 10X,

{TEN
446 CUBIC YARDS ASPHALT CONCRETE SURFACE COURSE,

TYPE I, PG 58-30. AS PER FPLAX

PAVENMENT GENERAL NOTES

PAVEMENT BUILDUP TRAXSITIONS

THE TYPICAL SECTIONS SHOW ABRUPT CHANGES IN THE PAVE-
MENT YHICKKESS AY GIVEN LIMITING STATIONS HOWEYER, THE
ENBANKNENT MAY BE TRANSITIONED A DISTANCE OF J0° IXT0
THE THINNER OF THE TWO LATERS THE THICKKESS OF THE
SUBBASE LATER SHALL BE INCREASED TO ACCOUXT FOR THIS
TRANSITION, ALL COSTS ASSOCIATED WITH THIS WORK SHALL
BE INCLUDED WITH ITEN 20).

—10"-—ey
THICKER THINKER PAVEVENT
PAYEUENT 8uiLouF
suiLbuP —————

INCREASED SUBDASE TMICKKESS.
COST T0 BE INCLUDEO WilH ITEN 203,

ITEY 407 TACK COAT
THE RATE OF APPLICATION OF THE ITEW 407 TACK COAT SHALL
BE SUBJECT TO ADJUSTNENT, AS DIRECTED BY THE ENGINEER
PULAN QUANTITIES INDICATE AN AYERAGE APPLICATION OF 0015
CALLORS OF TACK PER SQUARE YARD OF PAYENENT FOR ESTINAT-
ING PURPOSES ONLY.

ITYER 446, ASPHALT CONCRETE INTERVEDIATE COURSE,
reE 2 PG 58-30, AS PER PLAN

ITEM 446, ASPHALT CONCRETE, SMALL APPLY WITH
fOLLOﬂIHG EXCU’IIDIISI

IN LIEU OF THE REOUIREAIEIITS OoF 70201, THE
BITUNINOUS MATERIAL SHALL MEET THE REOUIREMENTS
OF THE STRATEGIC IIIGIMAY HfSEARCII PROGRAM (SHRP)
aINDER SPECIFICATIOII FOR PERFORVANCE GRADE
PG 58-30. THE MATERIAL SHALL BE PRIOR APPROYED.

THE ASPHALT CONCRETE WIX WiLl BE DESIGNED 8Y THE
LAB IN ACCORDANCE WI'N THE SHRAP “SUPERPAVE®
PROCEDURE  THE CONTRACTOR Wil COOPERATE WITH
THE LAB BY SUPPLYING THE NECESSARY MATERIALS
AXD A TRIAL WIX DESIGN.

IN ADDITION TO THE REQUIREMENTS OF 70305, AGGREGATE
SHALL NMEET THE REQUIREVENIS SPLCIFIED IN THE PROPOSAL,
CORTRACTOR WitL ALLOYW TWO NOXTHS AFTER OELIVERY OF
NATERIALS FOR TUHE MIX DESIGA.

RECLAINED UATERIAL WHL NOT BE PERMITTED FOR
THIS ITEN.

THE FINISHED THICKNESS SHALL DE WITMIN +/- 174 INCH OF
THE THICKRESS SPECIFICD OF THE TIPICAL SECTIONS, THE VARINUN
COMPACTED UIFT THICKNESS SHALL BE 3 INCHES.

THE COKTRACTOR SHALL USE CONPETENT PERSOXKEL AXD SUIT-
ABLE EQUIPVENT TO DETERWINE THE ELEYATION OF THE SURFACE
COURSE AT THE LOCATIONS SHOWX ON SHEET J54 THE FINISHED
SURFACE COURSE ELEVATIONS SHALL NOT YARY 8Y NORE THAX
Y2* FROM THOSE SHOWN ON THE PLANS. THIS WORK SHALL BE
DONE UNDER THE SUPERYISION OF A REGISTERED PROFESSIONAL
ENGINEER OR A REGISTERED SURVEYOR THE ELEVATIONS WILL
BE RECORDED AND WADE AVAILADLE T0 THE EXGINEER FOR
SHARP'S RECORDS.

PAYNENT FOR ACCEPTED QUANTITIES COMPLETED IN PLACE,
WILL BE WADE AT THE CONIRACT PRICE FOR

HEY  _ump " _pescmerion

146 CUBIC YARDS ASPHALT CONCRETE INTERVEOIATE COURSE,

TYPE 2, PG 58-J0, AS PER PLAX

Oti-cd-li o OHIY
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ITEN 431, REINFORCED CONCRETE PAVENENT, AS PER PLAX *¢*

THIS WORK SHALL CONSIST OF CONSTRUCTING A REINFORCED
CONCARETE PAYENENT OX A PREPARED BASE. THE PORTLAND
CEMENT CONCRETE PAVEWENT SHALL MEET THE REQUIREVEATS
OF ITEW 451 OF THE CONSTRUCTION AND WATERIALS SPECIFI-
CATION, STANDARD ORAWING BP-2 2 AKD SYANDARD DRAWING
BP-21 EXCEPT AS WODIFIED HEREIN.

CENENT SHALL BE 10108

THE FIKE AGGREGATE SHALL MAYE A FINEXESS NODULUS NO
LESS THAK 23 AND NO GREATER THAN J1, FINE AGGREGATE
SHALL CONTAIX NOT LESS THAN 25 PERCENT OF SILICEOUS
PARTICLES AS DETERVINED BY THE INSOLUBLE RESIDUE TEST
OX FILE AT THE LABORATORY.

THE COARSE AGGRECATE SHALL BE KO 57 AS SHOWN IN TABLE
703-1. THE COARSE AGGREGATE INCORPORATED IXTO CONCRETE
SHALL WEET 70302 AXD BE TESTED IN ACCORDANCE WITH ASTU
C-666, PROCEDURE B, THE AREA CENERATED URDER THE
CURVE OBTAINED BY PLOTTING THE EXPANSIONS OF THE TEST
SPECIVENS VERSUS THE NUNBER OF TEST CrCLES SHALL XOT
EXCEED 2.05 AT 350 OR LESS CYCLES.

THE CONTRACTOR SHALL BE RESPOXSIBLE FOR THE DESICN OF THE
CORCREIE KINTOURE, THE RATER TO CEWERT MATIO SHALL BE 03¢ NATINUY
THE CORTAACION SHAML SUBNIT A SINGLE MIT DLSIGN FOR EACH CONCREIE
NIX RITH DATA FROY AT LEAST 3 TEST AATCHES OF (ARQRAIGAY PRO-
DUCED CONCRETE, CALCIUN CHLORIDE IIU. #OT BE PERMITTED
I¥ THE WIX ADWIXTURES SHALL BE APPROVED BY THE CEVEAT
VANUFACTURER A WINIVUN OF THREE FLEXURAL TEST SPECINENS
RILL 8L TESTED FROM EACH BATCH THE TEST RESULTS SHALL CONFORY
T0 THE FOLLONING REQUIREVERTS

AS PER PLAX “C*
M DAY FLEXURAL STREXGTH

(PS1) AVERACE OF 8AICH 60 1o 310

AEMAEES! 0 de s

14 DA FLELURAL STRCRGT

1PS)), RAYCE OF B

AFEAIGES
F0R 3 BATCHES TESICO 150
708 4 BATCHES TESIED 2o
FOR 5 BATCHES TESTED 2%
FOR & BATCHES TESIED 00

HOOUlUS OF RUPTURE WILL 8E WEASURED IN ACCORDANCE
WITH ASTM CT8. THE CONTRACTOR SHALL SUBMIT
CERTIFIED TEST DATA FROM A RECOGNIZED TESTIXC
LABORATORY SNHOWING THE PROPOSED PROPORTIONING WiILL
WEET THE STREXCTH REQUIRENENTS A RECOGRIZED TESTING [AB-
ORATORY IS AXY LABORATORY REGULARLY INSPECTED BT THE CEVEAT
AND COXCRETE REFERENCE LABORATORY. TNE EXGINEER WILL REVIEY
THE CONCRETE ¥IX DESIGN ON THE BASIS OF THE FOREGOIXG
INFORVAT 10X,

THE NAXIVUYV AVBIENT TEVPERATURE FOR PLACEVENT SHALL BE
80 DEGREES F.

JOINT SPACING SHALL BE A NAXINUM OF 80 FEET. JOIXY
SPACING SHALL BE AS DETAILED ON SHEETS 336 AND JJIT.

REINFORCING SHALL CONSIST OF ¢4 DEFORVED LONGITUDINAL
REINFORCING BARS SPACED & IXCHES CENTER-TO-CEXTER AND
4 DEFORNED TRANSYERSE REINFORCING BARS SPACED 12
JIRCHES CEATER-TO-CENTER. THE DISTANCE FRON THE YOP OF
THE PAVENENT SHALL BE X0 LESS THAR 232 AXD Ko NORE THAX 4
INCHES. CHAIRS SHALL BE USED TO HOLD YHE REINFORCE-
NENT IX PLACE DURING PAYING. REINFORCING BARS SHALL
BE EPOXY-COATED IN ACCORDANCE WITH 709.00 STEEL CHAIRS
SHALL BE EPOIT-COATED IR ACCORDAXCE WITH 709.44.

PAVENMENT GENERAL NOTES

LONGITUDINAL JOINTS SHALL BE TIED WiTH JO-INCII LONG ¢35
OLFORNED DARS SPACED AS SHONER OR BP-). TIE DARS SHALL 8E
EFPOXr-COATED AS PER 709 00,

CURING COMPOUND SNALL BE APPLIED WITHIN 15 VIKVTES
AFTER THE SURFACE TEXTURING OPERATION AXD KO LATER
THAR 45 WINVTES AFTER CONCRETE PLACENENT.

LONGITUOINAL AND TRANSYERSE JOINYS SHALL BE CONSTRUCTED
8Y SAWING. THE INITIAL SAW CUT SMALL BE Y;* WIDE To A
DEPTH ORE-THIRD THE SPECIFIED PAVEMENT THICKNESS. JOINTS
SHALL BE SEALED WIT A SILICONE SEALART VEETING YHE REQUIRE-
HENTS OF SUPPLEVERTAL SPECIFICATION 801 EXCEPT THE JOINT
SEALANT RESERYOIR SHALL BE %° WIDE BY 1 INCH DEEP,

THE CONTRACTOR SHALL USE COMPETENT PERSONNEL AND
SUITABLE EQUIPNENT TO DETERMINE THE ELEVATION OF
THE CONCRETE PAVEMENT AT THE LOCATIONS SHOWN ON
SHEET 354, THE FINISHED SURFACE ELEYATION SHALL XOT
VARY BY MORE THAX Y;= FROV THOSE SHOWN ON THE PLANS,
THIS WORK SHALL BE DONE UNDER YHE SUPERYISION OF A
REGISTERED PROFESSIONAL ENGINEER OR A REGISTERED
SURYEYOR THE ELEVATIONS WILL BE RECORDED ANO WADE
AVAILABLE TO THE ENGINEER FOR SHMRP'S RECOROS.
PATVENT FOR ACCEPTED QUANTITIES, CONPLETED IN PLACE,
WILL BE MADE AT THE COXTRACT PRICE FOR 1

ey unr

ATEY DESCRIPT 10N
451 SOUARE rARDS

REIRFORCED CONCRETE PAYENEKT,
AS PER PLAX °C*

ITEV 452, PLAIN CONCRETE PAYEVENT, AS PER PLAK *A*
ITER 452, PLAIR COXCRETE PAYEWEAT, AS PER PLAX *8°

ALl REQUIRENENYS OF ITEN 452, PLAIN CONCRETE PAVENENT
AS PER PLAN *C* SHALL APPLY EXCEPT 1

CENENT SHALL BE Y010l 70102 OR 70104,

THE COXTRACTOR SHALL BE RESPONSIBLE FOR THE DESIGH OF THE
COXCRETE HIATURE, THE COXTRACTOR SHALL SWBNIF A SING(E WIX DESICH
FOR LACH COXCRETE MIX WITH DATA FROW AT LEAST 3 TEST DATCHES
OF LABORATORY PRODUCED COMCRETE. A WIRILUN OF THAEE FLEXVRAL
TEST SPECIVENS RILL B TESTED FROM EACH BATCH  THE TEST RESULTS
SHALL COXFORN [0 THE FOLLONING REQUIREVENTS!

AS PER PLAN A  AS PER PLAX °8’

14 DAr FLEIVRAL STRENGTH

1PSI) AYERAGE OF BATCH 525 1o 515

AERALES: 360 1o 240

M DAr FLEXURAL SMEIHN

1PS1) RANCE OF BAT

AYLRACES?
FOR J BATCHES TESTEO "5 350
FOR 4 BATCHES TESTED 1o e
FOR 5 BAICHES TESTED 195 &0
FOR & BATCHES TESIED 200 Joo

NODULUS OF RUPTURE WILL BE MEASURED [N ACCORDANCE
WITH ASTM CT8. THE CONTRACTOR SHALL SUBMIT
CERTIFIED TEST DATA FROW A RECOGNIZED TESTING
LABORATORY SHOMING THE PROPOSED PROPORTIONING WItL
WEET THE STREXCTH REQUIREMENTS. A RECOGKIZED YESTING LAS-
ORATORY IS AXY LABORATORY REGULARLY INSPECTED BY THE CEMENT
AND CONCRETE REFERENCE LABORATORY. TNE ENCINEER MILL REVIEW
THE CONCRETE WIX DESIGN ON THE BASIS OF THE FOREGOING
INFORNAT ION.

THE PLAIN CONCRETE PAYENENT SHALL BE PLACED WITH A SLIP
FORN PAYER THE SLUMP OF THE CONCRETE SHALL XOT EXCEED
24°. CONCRETE SHALL CONTAIN §% ¢ Iy PERCEAT OF TOTAL AIR.

PAYUENT FOR ACCEPTED OUANTITIES. COMPLETED IN PLACE,
WILL 8£ WADE AT THE CORTRACT PRICE FOR s

_DESCAIPTION
PLAIN CONCRETE PAYENENT,
AS PER PLAN “A*

e unir
452 SQUARE YARDS

{TEw unir
452 SOQUARE TARDS

DESCRIPT ION
PLAIX CONCRETE PAVENENT,
AS PER PLAK “B°

ITEW 432, PLAIN CONCRETE PAYEKEAT, AS PER PLAX °C*

THIS WORK SHALL CONSIST OF CONSTRUCTING A PLAIK COACRETE
PAVEUENT 0K A PREPARED BASE. THE COXCRETE PAYEWENT SHAUL
WEEY THE REQUIREVENTS OF |TEV 452 OF THE CONSTRUCTION
AND WATERIAL SPECIFICATIONS, STAKDARD DRAWING 8P-22, MD
STANDARO DRAXIXG BP-20 EXCEPT AS WODIFIED HEREIX,

THE FIRE AGCRECATE SHALL HAYE A FIKERESS VOOULUS KO LESS
THAN 2.3 AND NO GREATER THAR 31 FIXKE AGGREGATE SHALL
CONTAIN XOT LESS THAN 25 PERCENY OF SILICEOUS PARTICIES
AS DETERVIAED Br THE INSOLUOLE RESIOUE TEST OX FILE AT
THE LABORATORY.

COARSE AGCRECATE SHALL BE CRUSHED STONE, CRUSHED
GRAVEL OR CRUSHED SLAG. A MININUM OF 75X BY COUAT OF
THE AGGREGATE RETAINED ON THE % INCH SIEVE SHALL MAYE
2 OR WORE FAACTURED FACES . MAXINVY LOSS, SODIUN SULFATE
SOUNKOXNESS TEST, SHALL BE 12X.

THE COARSE AGCREGATE SHALL DE NO 57 AS SHOWN X TADLE
703-1. THE COARSE AGGREGATE INCORPORATED INTO CONCRETE
SHALL MEET T0) 02 AND BE TESTED IN ACCORDANCE WITM
ASTH C-666, PROCEDVRE B, THE AREA GENERATED UNOER THE
CURYE OBTAINED BY PLOTTING YHE EXPANSIONS OF THE TEST
SPECINENS YERSUS THE NUNDER OF TEST CICLES SHALL ¥oT
EXCEED 205 AT )50 OR LESS CICLES, MAKINUN LOSS, SODIVY
SULFATE SOUNDNESS TEST, SHALL BE 12X,

TRANSVERSE JOINT SPACING WITHIN THE 500° TEST SECTIONS
SHALL BE 15* AS DETAIED OX TRARSYERSE JOINY DETAIL SHEET
344 JOINT SPACING OUTSIOE TEST SECTIONS SHALL BE i5° uX-
LESS OTHERWISE SHOWK OX JOINT DETAIL SHEETS 333, I 10
344. IN X0 CASE SHALL THE JOINT SPACING BE LESS THAX 10°,

TRANSYERSE JOINTS SHALL BE OOWELLED IN ACCORDANCE WITH
45108 (B) AND BP-22 IN LIEU OF THE DOWEL DIAVETER
REQUIRENENTS OF BP-22, DOXEL DIAVETER SHALL OE 1/e* FOR
87 THICK PAVENENRT AND 1)4° FOR N* THICK PAVEMEAT,

LONGITUDINAL JOINTS SHALL BE TIED WITH 30-INCH LONG 5
DEFORVED BARS SPACED AS SHOWN ON BP-21, TIE BARS WILL
BE EPOXY-COATED AS PER 709 00, BENT TIE BARS WILL KOT
8€ PERMITTED.

CURING COVPOUND SHALL DE APPLIED WITHIN IS WINVIES AFTER
THE SURFACE TEXTURING OPERATION A0 KO LATER THAX 45 VINVIES
AFTER CONCRETE PLACENENT.

LONGITUDINAL AXD TRAXNSVERSE JOINTS SHALL BE CONSTRUCTED
BY SAWING. THE SAW CUT SHALL DE Y% WIDE TO A DEPTH
OF OXE-THIRD THE SPLCIFIED PAYENENT THICKNESS. JOINTS
SHALL BE SEALED WITH A SILICONE SEALANT MEETING THE
REQUIREVENTS OF SUPPLENENTAL SPECIFICATION 801 EXCEPT
THE LONGITUDINAL JOINT SEALANT RESERYOIR SHALL BE
% WIDE 8r 1 INCH DEEP,

Del-23-40 w0
DELAWARE COUNTY

oHle
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THE COXTRACTOR SHALL USE CONPETENT PLRSONALL ARD SUITASLE
LOVIPUENT TO DETEAVIRE THE ELEYATION OF THC CORCALEE PAVERINT
AT THE LOCATIONS SHOXX OX SHEET )54 THE FINISHED SURFACC
ELEYATION SHALL NOY YARY BY MORE THAX Y,* FROW THOSE
SHOWK OX THE PLAXS. .

THIS WORK SHALL BE DOXE VRDER THE SUPLRYISION OF A RLCIS-
TERED PROFESSIONAL EXCINLER OR A ALCISTERED SURVEYOR THE
LLLVATIONS WILL BE AECORDED ARD WADE AYANLABIE TO THE EXGIXLLR
FOR SHRP'S RECORDS.

PATVERT FOR ACCEPTED QUAXTITILS, COVPLETED IR PLACE, YitL BC
MADE AT THE CONTRACT PRICE FOR ¢

DESCAIPT 10X
PLAIN COXCRETE PAYENEAT,
AS PLR PLAN *C*

mew, var
452 SQUARE TARDS

461

PAYENTRT GrhEn
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APPENDIX C

LAYER THICKNESS AS DETERMINED BY ELEVATION MEASUREMENTS
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* SPS PROJECT CODE
* TEST SECTION NO.
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soil and materials engineers, inc.

43980 Plymouth Oaks Bivd. Plymouth, MI 48170-2584 (313) 454-9900 FAX (313) 454-0629

Kenneth W. Kramer, PE
Frank A Henderson, PG March 8 ’ 1995

Garrett H Evans, PE
Starr 0. Kohn, PhD, PE
Edward S Lindow, PE
Robert C. Rabeler, PE
Gerald M. Behan, PE
Robert £ Zayko, PE

Cheryl Kehres-Dietrich, CGWP
Larry P. Jedele, PE
Gerard P. Made), PE

i Cobartr et Mr. Richard E. Ingberg, Regional Engineer
_cr:nuck A#Gb:;nx:vyelll. ZEA North Cent}r\al FHW: - LTPPs -

fuman e 6875 Washington Avenue Sout

i L My , PE

JonnC. Zargsck, CWi P.O. Box 39108

Minneapolis, MN 55439-0108

Re: Ohio SPS-8 PCC Test Sections
FHWA - LTPP
SME Project No. PP18400

Dear Mr. Ingberg:

Following our meeting of March 8, 1995, at the Ohio SPS-8 site, |
surveyed the condition of the two concrete test sections. An earlier
survey had been performed by Eric Huff on December 3, 1994. The
condition surveys were performed according to the guidelines
contained in the Distress Identification Manual for the Long-Term
Pavement Performance Project (SHRP-0-338), however there were
no faulting measurements made during my survey. The results of
the December, 1994 survey is provided in Appendix A while the
March, 1995, survey is provided in Appendix B.

The test sections are in excellent condition. However, based on the
most recent condition survey, the amount of low severity joint
spalling has increased on both test sections. The following table
contains the results of the December, 1994, survey and the March,

1995, survey.

SHRPD | "DATE | NGIOFIOINTS |~ LENGTH (mI 7
R - . - P A '.:'4_." :‘-’\ . . ?\~;: .\:."SPAiLLED:. .E:-:"‘: N .,:.A - .:; _..'.:, :::;.:.:. .;:' ..."-::'( . .
390809 12/03/94 6 2.1
3/03/95 18 4.5
390810 12/03/94 0] 0.0
3/03/85 12 2.6

Presently, a little over 1/2 of the joints on section 390808 are
experiencing the low severity joint spalling while almost 1/3 of the
joints on section 380810 now have some spalling. The spalls are 5
to 25 cm in length and appear to be only about 6 mm deep, about
the depth of the surface tining. At all of the spall locations, the
silicone joint seal was well adhered to the spalled

Detrot

Bay City

Kalamazoo i . . .

Lansrg Consultants in the geosciences, materials, and the environment



Mr. Richard Ingberg

North Central FHWA - LTPP
March 9, 1995

Page 2

surface. It should be noted that there is a slight skew to the joints, while the tining
appears to be perpendicular to the lanes. The spalling was generally located
adjacent to areas where there was a small sliver of concrete bounded by the tining

and the joint.

The upper surface of the concrete has a thin layer of laitance and is somewhat
friable, easily scratched with a knife to a depth of about 3 mm. It also appears that
the some of the paste has worn away, exposing the fine aggregate. The surface
condition has not changed significantly from that observed during our first visit to
the site about 2 weeks after construction.

We believe the reason for the joint spalling is due to slight thermal movement of the
joint which induces a fracture in the weak surface of the concrete. The silicone
sealant appears to have a higher adhesive bond strength to the joint faces than the
tensile strength of the upper surface of the concrete. This situation is especially
critical when there is only a short distance between the joint face and the adjacent
tining as described above. We expect that the amount of joint spalling will increase
after this winter, when there will be increased movement of the joints due to daily
temperature fluctuations.

The friable nature of the surface may be due to excess bleed water at the surface
and due to the extended finishing operations. As was discussed at the meeting,
several attempts at tining the surface were necessary to obtain a surface texture.
Although the amount of deterioration of the surface does not appear to have
increased since construction, this has been a relatively mild winter. There may be
some increased surface deterioration in the form of spalling and surface abrasion
which can result from additional freeze/thaw cycles and traffic on the pavement.

Should you need further information, please contact our office.

Very truly yours,
SOIL AND MATERIALS ENGINEERS, INC.

Vi 1 i

Cary T. Keller, P.E.
Senior Engineer

pc: Monte Symons, FHWA - LTPP
John Miller, PCS-Law
Gene Skok, Braun Intertec
Bill Edwards, ODOT

Consultants in the geosciences, materials and the environment
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REPORT ON EXAMINATION OF CORES
U.S, Route 23 (Columbus, Ohio)

Marcia J. Simon, P.E.
Stephen W. Forster, Ph.D., P.G.

Federal Highway Administration
Turner-Fairbank Highway Research Center
McLean, Virginia
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INTRODUCTION

Six 100 mm (nominal) diameter cores and two 150 mm (nominal) diameter cores from U.S. 23
in Ohio were submitted for examination by the Ohio DOT through Bob MecQuiston of the Ohio
Division office. The concrete was placed as part of the LTPP SPS-8 experiments in Ohio.
Reports indicated that the pavements are exhibiting "surface scaling, surface texture abrasion and
degradation and indications of poor surface durability". The DOT requested a petrographic

-examination of the concrete to determine possible problems, and specifically were looking for

information on the air void system, unit weight, and w/c ratio. Testing for modulus of elasticity
was also requested.

TEST RESULTS
1.a. Genersl Visual and Microscopic Examination

Two of the 100 mm diameter cores (designated STA3 and STAS) wete selected for visual and
microscopic examination. The core STA3 was chosen as representative of the group and given
a general examination with the unaided eye and the stereomicroscope at magnifications of 50 to
200X. At thé time of examination the core had already been sawed vertically and one of the

sawed surfaces polished for later evaluation of the air void system. The portion of the core

examined was the upper approximate 150 mm (6 in) of the core, and included the pavement
riding surface. It was noted that the upper surface was tined, and that there seemed to be some
loss of surface material, although the tining was certainly still easily visible.

Examination of the sawed and polished surface revealed the coarse aggregate to be a crushed
limestone with a maximum size of approximately 19 mm (3/4 iri), The fine aggregate used in
the concrete is a natural sand. The overall aggregate gradation appears to be.somewhat lacking
in the smaller coarse’aggregate sizes (10 mm (3/8 in) to No. 4 sieve). The coarse aggregate
appears very porous, indicating a likely high absorption and potential batch water control
problems.

“The concrete is air entrained, with a total air content that appears high. The air voids appear to

be uniformly distributed over the depth of the core (further details on the air void system are
given below in 1.b.). A number of large (greater than 13 mm (1/2 in)), irregularly shaped voids
were noted on the polished surface. These may be entrapped air voids or voids formed by

‘entrapped bleed water.” The locations of some of these voids beneath coarse aggregate particles

would indicate that at least some are most likely water voids. There was no evidence of cracking
in the concrete or segregation or coarse aggregate settling,

1.b. Air Void System Analysis

The air void system analysis consisted of ait void system evaluation using visual observation and
ASTM CA457 [1]. The cores labeled "STA3" and "STAS" were cut into cylindrical sections
approximately 150 mm (6 in) long (measured from the top surface of the core), cut in half
lengthwise, and cut again parallel (or nearly o) to the first lengthwise cut to obtatn one snce
approximately 25 mm (1 inch) thick from each core. The'larger flat surface (representing the
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first lengthwise cut) was ground and polished using a series of silicon carbide grits to achieve a
satisfactory plane surface for microscopical analysis. The air void system measurements were
performed in accordance with ASTM C457, Procedure R. Madifiad Pnint Comint

parameters used for both samoles are shown in Table 1.

Table 1. ASTM C457 Test Information

, .

The estimated air void system parameters based on modified point count measurements are shown
in Table 2. The equations for calculating the air void parameters are found in ASTM C457.

Test Parameter Value
Traverse length, cm | 241.3
(in) (95)
Traverse area, cm’ 96.8
(in) (15)
Traverse lines 32
Number of*points 1425

Table 2. Modified Point Count Results

" Volume
Fractions

ASTM C457
Parametets

Parameter

STA S5

w

- Alr (%) 8.7 87
Paste (%) 21.8 2.4
Fine (%) 24,3 22.6
Coarse (%) . 45.3 . 443
1o
Mean chord length, mm 216 312
(in) (.009) (.012)
Voids per inch 10.2 7.1
Specific surface, mm™ 18.5 128
: (in™ (471) (326)
Spacing factor, mm 127 229
(i) - (.005) (.009)
e
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2. Modulus of Elasticity

The static modulus of elasticity of each of the 150 mm (6 in) cores (40125-A and 40125-B) was
measured in accordance with ASTM C469 [1], except as noted below. The specimen lengths

, (capped) were 240 mm (9.46 in) for Sample 40125-A and 230 mm (9.05 in) for Sample 40125-B.
The actual diameters of both samples were 143 mm (5.63 in). The L/D ratios are 1.68 for
Sample 40125-A and 1.61 for Sample 40125-B (both.are greater than 1.5, as required by ASTM
C469). :

Three test cycles were performed (the data for the first test is ignored as specified in ASTM
C469). The specimens were tested first in a dry condition, which is not the standard practice of
ASTM C469. However, the modulus of elasticity is lower for dry samples than for samples
soaked immediataly prior to testing (as specified in ASTM C469). Therefore, the test values for
dry samples should be conservative. Test results (average of two tests) are shown in Table 3,

Table 3. Modulus of Elasticity test results (tested dry) .

.Specimen Modulus of Elasticity, MPa
(psi)
40125-A ' + 18,340
(2,660,000)
40125-B 18,200
(2,640,000)

The specimens were then sogked for 72 hours and tested in the wet condition (in accordance with
ASTM C469). The modulus for Specimen 40125-A (wet) was 20,550 MPa (2,980,000 psi). The
cap on Specimen 40125-B cracked resulting in an invalid test.

DISCUSSION OF RESULTS
1.8, General Visual and Microscopic Examination

Considering the nature of the problems apparently noted in this pavement, there are a number of
possible-indicators from the general examination which may have some bearing on the pavement
performance. Since the air void system appeared to be uniformly distributed throughout the
concrete, the reported scaling or loss of some surface material was probably not due to a lack of
air near the surface (see section 1.b below). It was reported that during construction the mix was
"boney" and hard to finish, and excessive bleeding was nofed. The poor workability of the mix
could be attributed to several causes, including the low cementitious content (and hence low paste
volume) and the gradation of the aggregate. Apparent gap-grading of the aggregate was noted
during visual examination of the polished surface. This type of grading will often create a fnix
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which is difficult to work and which has higher water requirements. The apparent porosity and
high absorption of the coarse aggregate could additionally have contributed to water demand and
control problems if the aggregate was not kept at a consistent, known water content prior to
mixing, Placement, workability or finishing problems could have led to the addition of water at
the job site. Excessive blesding is not uncommon in mixes with low cement content and high
w/c ratio. If finishing operations were started prior to evaporation of all the bleed water, surface
durability probleris could result.

1.b. Air Void System Analysis

The air contents of both specimens are high (8.7 %) but appear to be consistent with fresh air
tests. The specific surface values, 18.5 and 12.8 mm™ (471 and 326 in™), are lower than would
be expected, especially for STAS (see discussion below). .The spacing factor value for STA3 is
.127 mm (.005 in), which would generally be considered a sign of durable concrete. The spacing
factor for STAS is .229 mm (.009 in), which would generally be considered marginal (a widely
quoted recommendation for durable congrete is for spacing factor to be less than.200 mm (.008
in)). There was no evidence (from visual observation) of differences in the air void system with
depth from the pavement surface. :

Based on the estimated air void system parameters, we would not have expected this concréte to
fail due to freezing and thawing deterioration in the paste in one winter of freeze-thaw cycles (we
assume that the aggregate used in these sections has previously been tested for D-cracking
susceptibility).

A low specific surface is an indicator of a-relatively coarse air void system. Visual observation
of the specimen surface during testing revealed few void sections in the smallest size ranges (less
than .050 to .075 millimeters). This finding is consistent with the low specific surface. Also,
on each specimen there were 15-25 latge, irregular voids of several millimeters or more in size.
These large voids would also tend to reduce the specific surface. Since the spacing factor is a
function of, and ‘inversely proportional to, specific surface, spacing factor increases as specific
surface decrsases.

Poussible faclors wixiuh could have sunleibuted to development of a esarser it veid sysiem:

1. Combinations of AEA and water reducers can sometimes lead to coarser air void
systems. -

2. High w/c means a very fluid paste, which makes bubble coalescence easier.'

3, Low véox:ka'.bility may lead ‘b incomplets consolidation, which can result in the
formation of many large, irregular voids.

Inferences about whether deicer scaling would have caused the deterioration cannot be made
without inspecting the surface and possibly running scaling tests. However, some points to be
aware of are (1) fly ash in a mix has been found, in some cases, to reduce res}stance 1o scaling,
and (2) the adequacy of curing at the surface is critical, especially with a relatively low strength
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mix such as this one. Inadequate curing will lead to a weak surface with more potential not.only
for scaling loss but abrasion loss as well,

Finally, the paste volume fractions for the two samples were 21.8 and 24.4 percent (samples

STA3 and STAS, respectively). These values are low,.suggesting a low cement content and the
potential for a harsh mix. '

2. Modulus of elasticity

The values obtained in these tests are markedly different than those reported in the copies of data
sheets sent to us (test date 11-04-94). One would expect the modulus of elasticity to increase
with age, but not by over 100 percent. It is possible that a mathematical error was made in the
original tests -- 8 common mistake is to use the change in dial gage reading instead of the change
in specimen length, which (depending on how the compressometer is designed) is usually half
the change in dial gage reading. Using the actual dial gage reading would result in a value for
the modulus which is one-half the actual test result.

Although it is based on 28-day cylinder tests, the ACI 318 equation for modulus of elasticity as
a function of compressive strength, ‘

E=57,000/F, (1)

can be used to see if the modulus values obtained in the tests are at least "in the ballpark." If
the values obtained in the tests are substituted into the ACI 318 equation for estimating modulus
of elasticity, and the equation is solved for compressive strength, values of approximately 14.5
" to 15 MPa (2100 to 2200 psi) are obtained. These appear to be reasonable "ballpark” values for
core compressive strengths. Typical values of the modulus of elasticity for normal weight
concrete with compressive strength (28 day cylinders) of 20 to 35 MPa (3,000 to 5,000 psi) are
13,800 to 41,400 MPa (2,000,000 to 6,000,000 psi). The modulus value depends on factors such
as the concrefe compressive strength and the aggregate type [2].

3. Unit 'weigl;t

One of the measures requested by the Ohio DOT was the unit weight of the concrete. The
usefulness of this measure in evaluating the problem at hand was not apparent. The porosity of
the coarse aggregate and an air content of 8.7 percent (a few percentage points higher than typical
specifications) might lead to a slightly lower unit weight than would otherwise be expected, but
the difference would, in our opinion, be jnsignificant in terms of hardened concrete properties.
Therefore, the unit weight was not esti;nated.

If desired, the DOT could measure the unit weight of the hardened concrete by weighing a
sample of concrete in air, then weighing it in water and calculating the unit weight. This number
cannot be compared to the unit.weight of the plastic concrete since there are a number of factors
which can affect the unit weight of the hardened concrete. ‘
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~ The unit weight could also be estimated from the volume fractions of the concrete constituents
and their specific gravities. However, this would involve several assumptions about the cement
paste such as the degree of hydration, and the porosity. These assumnptions would be compiicated
for this mix due to the presence of fly ash. '

4. 'W/C Ratio

The Ohio DOT also requested an evaluation of the water cement ratio of the hardened concrete.

According to the mix design sent to us, the w/c ratio was 0.58, which is quite high. Use of such
" ahigh w/c ratio was necessary to meet the low flexural strength requirements of the mix. Direct
measurement of the w/c in the hardened concrete is not passible, but some of the observations
noted above signal a high w/c ratio. For instance, mixtures with high w/c ratio have a tendency
* to generate a higher air volume for a given dosage of ait entraining agent (AEA), and since the
water tends to dilute the AEA, smaller individual air voids are less stable resulting in a greater
proportion of larger and sometimes more irregular voids. Both these characteristics were noted
during the examination of the air void system. The field observations reported to us (excessive
bleeding, unworkable mix, hard to finish) are also signs of & high w/c ratio.

SUMMARY AND RECOMMENDATIONS
Summary of Findings

1.  The difficulty in obtaining the desited 14-day flexural strength of 550 + 25 psi probably
stems primarily from the use of crushed limestone aggregate, with secondary factors could
including the cement fineness and/or chemical composition. The mix proportions used,

" with w/c of 0.58 (an extreme measure) created an unworkable concrete mix which bled
excessively and was difficult to finish. ‘Several items noted in the visual and microscopic
observations (e.g., significant number of large, irregular ‘voids and coarser than usual air
void system) corroborate the field observations. It is most likely that the surface problems
which are appearing stem from improper or poorly timed finishing, Inadequate curing
would have made the problem worse.

2. The air void system appears to be adequate for paste frost resistance, at least for the limited .
exposure the pavement had before distress was noted, The high air volume and coarse air
void system may be due to the combination of AEA and water reducez, in conjunction with
the high w/c ratio. '

3.  The modulus of elasticity results seem reasonable when compared to typical published
values for concrete and estimates of compressive strength using the ACI 318 equation for
norme] weight concrete. The test results obtained from these two cores are substantially ’
higher than the values obtained in previous testing (November 1994), cven when age at
testing is accounted for, The previous test results should be checked. '
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4.

Measurements of unit weight and warter cement ratio of the hardened concrete were not
performed, because the usefulness of the former in evaluating the condition of the concrete
was not apparent, and the latter cannot be measured.

Recommendations

L.

The DOT should consider using a different aggregate if additional placements of the low
strength mix are required. Concretes made with crushed stone typically exhibit higher
strengths than those made with rounded aggregates, due to the effects of apgregate
interlock. Limestone aggregates also provide especially good paste-aggregate bond, since
some chemical interaction can take place. Therefore, crushed limestone aggregate makes
it more difficult to produce the low strength required.

If the crushed limestone is the only possible aggregate, a cement with low fineness (i. e
coarsely ground), low C,§ content, and 'low C,A content would help reduce short-tenn
strength.

The use of fly ash as a cement replacement (as done in this case) is another method of
reducing short-term strength. Perhaps a higher total cementitious material content with a
greater replacement percentage is required (i.e., add more fly ash while keeping the cement
content the same). A greater percentage of fly ash might also help to reduce bleeding and
to improve workability. A higher total cementitious material content (¢.g., higher paste
content) would probably help the workability as well.

Construction should be monitored closely. Care should be taken to prevent.water additions
at the site, Finishing and curing procedures should be given careful attention to avoid
construction-related surface distress.

' REFERENCES

L.

1994 Annal Book of ASTM Standsrds, Volume 4.02 (Concrete and Aggregates). ASTM:

" Philadelphia, 1994,

Kosmatka, S,H. and W.C. Panarese, Design and Control of Concrete Mixtures, 13th
Edition. Portland Cement Association: Skokie, Iilinois, 1990, p. 157.
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FIGURE 3 - LEGEND FOR FIGURES 4 - 7 - SPS8

BI1-B5 Bulk Samples and Moisture Samples - Subgrade

B15,16,18,19 | Bulk Samples and Moisture Samples - Embankment

Al-A9 Shelby Tube Samples from Subgrade

S1-82 Continuous Subgrade Sampling (20 ft) Locations

~J

T1-T13,T15,T1J Nuclear Density and Moisture Tests - Subgrade

T39-46, T51-55 Nuclear Density and Moisture Tests - Embankment

T18-T32 Nuclear Density and Moisture Tests - Aggregate Base

T33-T38 In-Place Density Tests on Asphalt Concrete (Tests Performed on
the intermediate and surface course)

C1-C39 4 inch diameter cores
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TABLE 4. SUMMARY OF FIELD TESTS FOR EACH LAYER — SPS8

Layer Type and Field Test Total SHRP Protocol
) Tests

SUBGRADE - 4 Sections
Density and Maisture Tests (Nuclear Gauge) 15| Section 3.3.14, Reference 8
Continuous Subgrade Sampling to 20 feet 2 Directive M—5
Elevation Measurements Reference 2
Falling Weight Deflectometer Tests P58
EMBANKMENT - 3 Sections
Density and Moisture Tests (Nuclear Gauge) 13 Section 3.3.14, Reference 7
Elevation Measurements Reference 2
Falling Weight Deflectometer Tests PS8
AGGREGATE BASE — 4 Sections
Density and Moisture Tests (Nuclear Gauge) 15| Section 3.3.14, Reference 8
Elevation Measurements Reference 2
Falling Weight Deflectometer Tests P59
ASPHALT SURFACE — 2 Sections
Density Tests — Intermediate Course 6 Tests Section 3.3.14, Reference 8
Density Tests — Surface Course 6 Tests Section 3.3.14, Reference 8
Elevation Measurements Reference 2
PORTLAND CEMENT CONCRETE — 2 sections
Air Content (Perform on Bulk Samples) 3 Air Content (ASTM C231)
Slump (Perform on Bulk Samples) 3 Slump (ASTM C143)
Temperature (Perform on Bulk Samples) 3| Temperature (ASTM C1064)
Elevation Measurements Reference 2




TABLE 5. LABORATORY TEST PLAN FOR EACH LAYER -~ SPS8

Test SHRP Test SHRP | No.of | TestConducted by:
Designation| Protocol|[ Tests ‘Stats | FHWA

SUBGRADE/EMBANKMENT
Sieve Analysis Sso1 PS1 9 - X
Hydrometer to 0.001mm SsSo02 P42 9 - X
Atterberg Limits SS03 P43 9 - X
Classsification — Bulk Sampies S804 P52 9 - X
Classification —~ Thin wall (visual manual only) SS04 P52 18 X(12) X(8)
Moisture —Density Relations SS05 PS5 9 - X
Resilisnt Modulus (Thin wall tubes) §$807 P46 6 - X
Unit Weight $S08 P56 12 X -
Natural Moisture Content SS09 P43 9 - X
Unconfined Comp. Strength SS10 P54 10 X -
Permeability (thin — wall tube) SS11 P57 2 X -
Expansion Index (Material from continucus sampling 8812 P60
at two locations)
AGGREGATE BASE
Paricle Size Analysis UGO01 P41 3 - X
Sieve Analysis (washed) UGo2 P41 3 - X
Atterberg Limits UG04 P43 3 - X
Moisture —Density Relations UG0S P44 3 - X
Resilient Modulus UGo7 P46 3 - X
Classification UG08 P47 3 — X
Permeability UG09 P48 3 X -
Natural Moisture Content UG10 P49 3 - X
ASPHALT CONCRETE (SURFACE AND INTERMEDIATE COURSE)
Core Examination/Thickness ACO1 PO1 16 - X
Bulk Specific Gravity AC02 P02 32 - X
Maximum Specific Gravity ACO03 P03 6 X -
Asphalt Content (Extraction) AC04 P04 6 X =
Moisture Susceptibility ACO0S P05 6 X- -
Creep Modulus ACO6 P06 2 - X
Resilient Modulus ACO7 PO7 18 - X
Tensile Strength ACO07 P07 24 - X
Asphalt Cement (Extracted)
Abson Recovery AEQ1 P21 ] X -
Penetration at 77°F and 115°F AEQ2 P22 6 X -
Speciic Gravity (60°F) AEQ3 P23 6 X -
Viscosity at 77°F AEQ4 P24 6 X -
Viscosity at 140°F, 275°F AEQ5 P25 6 X -




TABLE 5. LABORATORY TEST PLAN FOR EACH LAYER -~ SPS 8(CONTINUED)

Test SHRP Test | SHRP | No.of | TestConducted by:
Designation|{ Protocol| Tests State | FHWA

Extracted Aggregate
Specific Gracity — Coarse Aggregate AGO1 P11 6 X -
Specfic Gravity — Fine Aggregate AGO02 P12 6 X -
Gradation of Aqqregate AGOS P14 6 X -
NAA Test for Fine Aaqreqatae AGOS P14A 6 X -
Asphalt Cement (From Tanker)
Penetration at 77°F, 115°F AE02 P22 3 X -
Specific Gravity {60°F) AEQ3 P23 3 X -
Viscosity at 77°F AEQ4 P24 3 X -
Viscosity at 140°F, 275°F AE0S P2S 3 X -
PORTLAND CEMENT CONCRETE
Compressive Strength — 14 day — Field Moldad PCO1 P61 3 X -
Comprassive Strength — 28 day — Field Molded PCO1 P61 3 X -
Compressive Strength — 1 year — Field Moided PCO1 P61 3 X -
Splitting Tensile Strength — 14 day — Field Moided PC02 P62 3 X -
Splitting Tensile Strength — 28 day ~ Field Moided PC02 P62 3 X -
Splitting Tensile Strength ~ 1 year — Fieid Molded PC02 P62 3 X -
Flexural Strength — 14 day — Field Molded PC09 P69 3 X -
Flexural Strength — 28 day — Fisld Molded PCO08 P69 3 X -
Fiexural Strength — 1 year — Field Molded PC09 P69 3 X -
Compressive Strength — 14 day — Cores PCO1 P61 3 X -
Compressive Strength — 28 day — Cores PCO1 P61 3 X -
Compressive Strength — 1 year — Cores PCO1 P61 3 X -
Splitting Tensile Strength — 14 day — Cores PC02 P62 3 X —
Splitting Tensile Strength — 28 day — Cores PC02 P62 3 X -
Splitting Tensile Strength — 1 year — Cores PC02 P62 3 X -
Unit Weight - Cores PCO0S P6s 9 X -
Static Modulus of Elasticity — 28 day —Cores PC04 P64 3 X -
Static Moduius of Elasticity — 1 year ~Coras PC04 P84 3 X -
Air Content — 28 day — Cores pPCo08 P68 1 X- -
Coefficient of Thermal Expansion — Cores PCO03 P63 1 - X
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John C Zarzecki, CW{

Re:  SPS-8, Ramp A
US-23 Delaware County
FHWA - LTPP
SME Project P18400

Dear Mr. Edwards:

In early July, 1995, Roger Green informed us that some settlements and
rutting had developed in sections 390803 and 390804 on the asphalt
concrete portion of your SPS-8 environmental effects study. Included with
the letter were measurements which you made of the location of the
settlements and some rut depth measurements made with a 10 ft. straight
edge. On July 27, 1995, we visited the site to investigate these settlements
and perform a condition survey with dipstick measurements to determine
the extent of the rutting. We also requested that your FWD conduct
deflection testing within test section 390803 and we requested traffic data
from your installation on the ramp.

In addition, we understand there were some problems with the asphalt
concrete surface mix (Type 2) placed on the test sections and that mix
design has been disallowed for future use. We have reviewed the results of
your lab's findings regarding the surface mix and discussed the matter with
Dave Powers, your Bituminous Engineer.

FIELD INVESTIGATION

During our site visit we obtained measurements of the location and used a
stringline to determine the maximum elevation difference at each of the
settlement locations. The results and our comments are presented in Table
1.

A pavement condition survey was performed at the site. There was no
observable distress in either test section. Due to the coarse gradation of the
surface course, the pavement has the appearance of low severity
raveling/weathering.
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Mr. William Edwards, P.E.
Ohio Dept. of Transportation
September 5, 1993

Page 2

Dipstick measurements were collected in both of the test sections to determine the extent of
the rutting. Thes2 measurements were rrade at 50 ft. intervals within the test section. A
post coustruction condition survey which included dipsiick measurerneais was performed in
December, 15%4. Appendix A nrowides the calculaied nit depths for test seciicn 390803
(i994 and 1995) while Appendix B pruvides tite results for seciion 356504 (1994 and
1893;.

RESULTS

Based on our measurements the seitlements at ihe four iocaticns tested ranged from 1/4
inch to 1-1/2 incies, were generally acicss uoth lanes, and ranged in leagth from 12 to 20
ft. It zppears that the settlements in Areas 2 and 4 are related tc transiticn arcas betweern
two different pavement thicknesses (Area 2) or Letween tl: new pavement and the old
pavement (Arca 4). As a matter of fact, FWD measurements taken in transition areas cn
the SPS-8 site indicaied increased deflections in these areas. The seftlement in Area 3 mayv
be rclated to the abandoned 18 inch culvert which was shown on the planc but which we
could not locate in the field.

The rut depths were computed by the SHRP Profscan program. They are slightly higher
than what wa<. measured in the field, however these discrepancies can probably be
attributed to the method by which the program computes the rut depths from the transverse
elevaticn (dipsticik) measvrements and that cur measurcmeats were made in different
locations. The data confirms our observation that the outsidz wheelpath is rutting more
than the inside wheelpath on toth tesc sections and thar section 390803 has desper ruts than
390804, e average rut depth in fast section 390803 was 16.2 mm (0.66 in.) in the outer
wheelpath and 8.6 mm (0.32 in.) in the inner wheelpath. The average rut depth in test
section 390804 was 4.§ mm (0.19 in.) in the outer wheelpath and 1.8 mm (0.07 in.) in the
inner wheelpath.

Preliminary analysis of the FWD deflection data indicates that the subgrade modulus
ranged from 2,600 psi to 4,400 psi, with an average value of 3,250 psi. The in-place
structural number of the pavement ranged frori 1.73 to 2.30 with an average value of
1.96. The structural number of 4 inches of aspnalt concrete on 8 inches of crushed stone
base is about 2.64 based on the AASHTO design method. Appendix C contains Figure 1
which provides a plot of the deflection data throughcut the length of the test section.

Traffic informaticn encompassing the pericd from December 15, 1994, and Juiy 31, 1995,
was provided. It indicated an ANT of 44¥ vehicles with 6% truck traffic. The total ESAL
count for the period was 4,504. The requirememns for the SP3-§ study impose a limit of
10,000 ESAL/year to maintain a “low volume" status. A copy of the data is included in
Appendix D.

Finally, based on the results of your laboratory testing on the Type 2 surface mix placed en
the project, it appears that the mix as compacted in the laboratory had about 6% air
veids while the JMF for the material had 4% air voids. In addition, although the mix
satistied the specificatious {or gradation, 1t was on the coarse side of the gradation band.
We understand that this mix design is not being used to pave the mainline pavement.
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CONCLUSIONS AND RECOMMENDATIONS

The settlements which have occurred (2 of which are within test sections) may be patched
with a full depth patch to improve the ride quality and overcome any safety concerns you
may have.

Since the SPS-8 experiment is designed to study the effect of the environment on
pavements in the absence of heavy loads, the rutting which is occurring on test section
390803 is excessive considering the relatively low volume of traffic on the pavement to
date. This rutting may create a safety hazard. We recommend that a test pit be excavated
to determine the source of the rutting. Based on the results of the test pit, the test section
should then be reconstructed for it to remain in the experiment.

Given that the experiment is an environmental study, the possibility of high air voids in the
mix creates problems since the material is more permeable and has a higher potential to
ravel or weather than would a standard mix at a reduced air void level. In addition, the
coarse nature of the surface itself will tend to increase the potential for raveling and
weathering. We recommend that an air voids analysis be performed on the as-placed
material. Cores have already been sent to your lab and have been designated for bulk
specific gravity testing, while bulk samples of the mix which were taken can be used to
determine the maximum theoretical specific gravity. Should the in-place air voids
correspond with those obtained in the laboratory, we would recommend that the surface be
milled off and a new layer placed. If the in-place air voids are similar to those obtained
with the JMF, a decision will have to be made whether the coarse nature of the surface will
have any long-term effects on the performance of the test sections. The removal of the
surface course may be necessary if test section 390803 is reconstructed since the two test
sections would then have different mixes which would pose a problem in the future
analysis of the project.

Should you have any questions concerning this information, please contact our office.
Very truly yours,
SOIL AND MATERIALS ENGINEERS, INC.

A St

Cary T. Keller, P.E. Chuck A. Gemayel, P.E.
Senior Engineer Senior Associate

Enclosures:  Appendix A: Rutting Statistics: 390803
Appendix B: Rutting Statistics: 390804
Appendix C: FWD Deflection Profile 390803
Appendix D: SPS-8 Traffic Data

1 pc:  Richard Ingberg, Regional Engineer

John Miller, PCS/Law Engineering
Monte Symons, FHWA LTPP

Consultants in the geosciences, materials and the environment



