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Appendix A. OGDC Sections in Michigan

This appendix lists in tabular form all pavement sections that have been built on open
graded drainage courses in Michigan between 1980 and 1995. Included here are control
section and job numbers for the various projects as well as route, location and direction
information, and pavement age, length, thickness, and joint spacing. Also listed are the
OGDC gradations used.

In this appendix, sections are listed by district. Within each district, the projects are listed
by control section number in ascending order.
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Appendix B. Section Summaries and Control Section Logs

The purpose of this appendix is to give the reader a quick overview of all test sections
associated with this project. The appendix begins with two overview maps of the site
locations around Michigan, followed by a brief summary of each section tested, including
a control section log, a pavement system profile, and a two page section summary.

The summary sheet for each section contains information such as site location, age,
construction conditions, testing information, observed distresses, and material properties.

In this appendix, as in all of the appendices, the sites are listed in increasing numerical
order by control section number and job number.
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SECTION OVERVIEW

CSN/JN: 11017-32516A (Section A)

Site Information:
Job Location:

Total lane ESAL's/Year:

Construction Information:

Date Constructed:
Contractor:
Slab Length:
Pavement System:
Concrete
Base
Subbase
Placing Temperature:
Concrete
Air
Intermediate Shoulder
Joints?
Other:

Testing Information
Date Tested:

Stations Tested:

Job Miles Tested:
Weather Conditions:
Air Temperature:
Field Testing :

Pavement System:

Concrete:

Foundation:
Laboratory Testing:

Concrete:

Foundation:

1-94, East Bound, Near Park Road Overpass
406,500

August, 1995
Interstate Highway Construction
16 ft (14 ft widened truck lane)

12 in
4 in OGDC
Class II Sand

85F
High 86 F and low 60 F

NO
Asphalt Shoulders, Filter seperator between base and
subbase

4/23/97

1790+09.5 to 1795+08
3.924t04.019

Mostly Sunny

50to 60 F

FWD - morning, afternoon; Distress Survey;
Drainage Survey

Concrete Coring

Soil Sampling - base, subbase; DCP

Compressive Strength; Split Tensile Strength;
Elastic Modulus

Sieve Analysis - gradation of base, subbase
Loss on Wash - subbase



Field Observations
Distress Noted:

Drainage System:
Other:

System Performance
Distresses:

PMS:

RQIL

FWD:

Concrete Properties
Avg. Thickness:

High distress for age of section, 11 of 31 slabs have full width
cracks, beginnings of spalling, some longitudinal cracks, numerous
partial width transverse cracks near longitudinal joints, small
amount of plastic shrinkage cracking observed

Drains were clear and working. Water was seen flowing from
outlets after coring

N/A
N/A

11.91in

Avg. Compressive Strength: 6520 psi
Avg. Split Tensile Strength: 640 psi

Avg. Elastic Modulus:

Foundation
Gradation:
Base:
Subbase:
Filter Criteria
DCP
Base:
Subbase:
Other

4.64E+06 psi

3G crushed lime stone
Class II sand
Not met, subgrade samples were unattainable

10 - 24 mm/blow
5 - 10 mm/blow
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SECTION OVERVIEW

CSN/JN: 11017-32516A (Section C)

Site Information:
Job Location:
Total lane ESAL's/Year:

Construction Information:

Date Constructed:
Contractor:
Slab Length:
Pavement System:
Concrete
Base
Subbase
Placing Temperature:
Concrete
Air
Intermediate Shoulder
Joints?
Other:

Testing Information
Date Tested:

Stations Tested:

Job Miles Tested:
Weather Conditions:
Air Temperature:
Field Testing :

Pavement System:

Concrete:

Foundation:
Laboratory Testing:

Concrete:

Foundation:

I-94, East Bound, West of Carmody Road Overpass
406,500

September, 1995
Interstate Highway Construction
15, 16, 17 ft variable (14 ft widened truck lane)

12 in
4 in OGDC, specified 3G crushed limestone

81F
High 87 F and low 43 F

NO
Asphalt shoulders, Filter seperator between base and
subbase

4/30/97

1682+62 to 1690+15
1.889 to 2.032
Partly Cloudy

45t0 S50 F

FWD - morning, afternoon; Distress Survey;
Drainage Survey

Concrete Coring

Soil Sampling - base, subbase; DCP

Compressive Strength; Split Tensile Strength;
Elastic Modulus

Sieve Analysis - gradation of base, subbase
Loss on Wash - subbase



Field Observations

Distress Noted: Low to Moderate distress for age of section, 2 of 47 slabs
have full width cracks, low to moderate spalling, numerous
partial width cracks extending from longitudinal joint

Drainage System:
Other:

System Performance

Distresses:

PMS: N/A

RQIL: N/A

FWD: Low load transfer efficiency at cracks and joints

Concrete Properties

Average Thickness: 11.8 in.
Avg. Compressive Strength: 7030 psi
Avg. Split Tensile Strength: 580 psi

Avg. Elastic Modulus: 4.30E+06 psi
Foundation
Gradation:
Base Measured 4 in.
Subbase: Measured 9 in.
Filter Criteria Not met, subgrade samples were unattainable
DCP
Base: 10 - 23 mm/blow
Subbase: 3 - 5 mm/blow
Other
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SECTION OVERVIEW

CSN/JN: 11017-32516A (Section D)

Site Information:

Job Location: 1-94, Westbound, East of Park Road Overpass
Total lane ESAL's/Year: 406,500

Construction Information:

Date Constructed: May, 1996
Contractor: Interstate Highway Construction
Slab Length: 15 ft. (14 widened truck lane)

Pavement System:
Concrete 12 in.
Base 4 in. OGDC specified 3G
Subbase Class II Sand

Placing Temperature:
Concrete 75 F
Air High 80 F and low 40 F

Intermediate Shoulder '
Joints? NO

Other: Asphalt Shoulders

Testing Information

Date Tested: 5/29/97

Stations Tested: 1793+08 to 1782+98
Job Miles Tested: 3.981 to 3.791
Weather Conditions: Mostly Cloudy

Air Temperature: 45t0 S0 F

Field Testing :
Pavement System: ~ FWD - morning, afternoon, Distress Survey,
Drainage Survey

Concrete: Concrete Coring
Foundation: Soil Sampling - base, subbase, embankment/subgrade, DCP
Laboratory Testing:
Concrete: Compressive Strength, Split Tensile Strength,
Elastic Modulus
Foundation: Sieve Analysis - gradation of base, subbase, subgrade

Loss on Wash - subbase, subgrade

oe]
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Field Observations

Distress Noted: Low distress, minor spalling at some joints, longitudinal
cracks present near longitudinal joint

Drainage System:

Other: Joints saw-cut to 2.5 in depth

System Performance

Distresses:

PMS: N/A
RQI: N/A
FWD:

Concrete Properties

Average Thickness: 12.0 in.
Avg. Compressive Strength: 5690 psi
Avg. Split Tensile Strength: 555 psi

Avg. Elastic Modulus: 4 84E+06 psi
Foundation
Gradation:
Base Measured thickness 3-4 in.
Subbase: Measured thickness 29-45 in.
Filter Criteria Not met
DCP
Base: 18 - 25 mm/blow
Subbase: 4 - 6 mm/blow
Other
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SECTION OVERVIEW

CSN/JN: 19042-24680A (Section B)

Site Information:
Job Location: I-69, East Bound, East of Chandler Road
Total lane ESAL's/Year: 406,500

Construction Information:

Date Constructed: September, 1986
Contractor: Tony Angelo
Slab Length: 41 ft.
Pavement System:
Concrete 9in.
Base 4 in. OGDC, specified ??7??
Subbase 8 in, specified ???
Placing Temperature:
Concrete 68 F
Air 77F
Intermediate Shoulder
Joints? NO
Other: 1 ft. embankment beneath subbase

cut to fill section
expansion joints spaced at 328 ft.

Testing Information

Date Tested: 8/14/96

Stations Tested: 275400 to 281+72

Mileposts Tested: 2.077 to 2.204

Weather Conditions: Cloudy in the morning, sunny at mid-day
Air Temperature: 65-95F

Field Testing :

Pavement System: ~ FWD - morning, noon, afternoon, Distress Survey,
Drainage Survey

Concrete: Concrete Coring
Foundation: Soil Sampling - base, subbase, embankment/subgrade, DCP
Laboratory Testing:
Concrete: Compressive Strength, Split Tensile Strength,
Elastic Modulus
Foundation: Sieve Analysis - gradation of base, subbase, subgrade

Loss on Wash - subbase, subgrade




Field Observations

Distress Noted: Minor transverse cracking, minor spalling
Few very thin transverse cracks initiated in outer wheel
path
Network of very small shrinkage cracks detected
Drainage System: Drain outlets spaced at 500 ft.
Other: Joint sealants in poor condition

Tining of surface was very rough

System Performance

Distresses:

PMS: Entire CSN = 0.4 Job tested = 0.328

RQI: 1995 average = 52.074 Average growth = 0.02536
FWD: High load transfer efficiency at joints and cracks

High composite subgrade reaction calculated
High corner deflections, low midslab deflections

Concrete Properties

Avg. Thickness: in.

Avg. Compressive Strength: 6360 psi
Avg. Split Tensile Strength: 600 psi

Avg. Elastic Modulus: 4.60E+06 psi
Other: Concrete thickness increases as base gradation changes
Foundation
Gradation:
Base OGDC Crushed Stone varies from 5G to 3G classification
thickness varies from 4 to 2 in as gradation gets coarser
Subbase: 1 ft thick
Filter Criteria Core M1 to M5 meet criteria and M6 to M10 do not
DCP
Base: 3 - 6 mm/blow (large diameter DCP)
Subbase: 1 - 2 mm/blow (large diameter DCP)
Other: Subgrade light brown silty clay with trace gravel

Near bridge, embankment sand changes color indicating
different origin
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SECTION OVERVIEW

CSN/JN: 19042-02233A (Section C)

Site Information:
Job Location: 1-69, East Bound, East of Upton Road
Total lane ESAL's/Year: 455,300

Construction Information:

Date Constructed: August, 1987
Contractor: Holloway/Denton
Slab Length: 41 ft.
Pavement System:
Concrete 9in.
Base 4 in. OGDC specified 3G
Subbase Specified 8 in.
Placing Temperature:
Concrete 86 F
Air 81F
Intermediate Shoulder
Joints? - NO
Other: 1 ft embankment below subbase

Cut Section

Testing Information

Date Tested: 8/7/96

Stations Tested: 527+20 to 533+00
Job Miles Tested: 6.863 t0 6.973
Weather Conditions: Hot and Sunny
Air Temperature: 70-105 F

Field Testing :

Pavement System: ~ FWD - morning, noon, afternoon, Distress Survey,
Drainage Survey

Concrete: Concrete Coring
Foundation: Soil Sampling - base, subbase, embankment/subgrade, DCP
Laboratory Testing:
Concrete: Compressive Strength, Split Tensile Strength,
Elastic Modulus
Foundation: Sieve Analysis - gradation of base, subbase, subgrade

Loss on Wash - subbase, subgrade



Field Observations
Distress Noted: 1-3 Transverse cracks per slab
Some cracks propagate into shoulder
Minor spalling at transverse cracks.
Joints are in good conditions
Drainage System: Drain outlets spaced at every 500 ft.
At station 527+50 drain was 1/2 clogged
At station 532+50 drain was in good condition
Swamp plants partly cover drains in ditch

Other:

System Performance

Distresses: Minor distress level - transverse cracking + minor spalling
PMS: Entire CSN=0.4 Job tested = 0.472

RQI: 1995 average = 53.429 Average growth = 0.05636
FWD

Concrete Properties
Avg. Compressive Strength: 6600 psi
Avg. Split Tensile Strength: 660 psi

Avg. Elastic Modulus: 4.73E+06 psi
Foundation
Gradation:
Base Classifies as 3G
Subbase: Sand
Filter Criteria Criteria is met on one out of the five core holes
DCP
Base: 6 - 11 mm/blow
Subbase: 2 - 3 mm/blow
Other Base thickness varies slightly

Subbase + embankment approx. 2 ft thick.
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SECTION OVERVIEW

CSN/JN: 19043-02234 EB

Site Information:
Job Location: 169, East Bound, Between Airport and Clark Road
Total lane ESAL's/Year: 374,000

Construction Information:
Date Constructed:

Contractor: M&B
Slab Length: 41 ft
Pavement System:

Concrete 9in

Base 4 in DGBC

Subbase 8 in
Placing Temperature:

Concrete 53F

Air 45F
Intermediate Shoulder

Joints? YES
Other: 1 ft embankment below subbase

Testing Information

Date Tested: 8/15/96

Stations Tested (metric): 136+98 to 138+97

Miles Tested: 4.943 to 4.980

Weather Conditions: Cloudy in morning, sunny at mid-day
Air Temperature: 60-80 F

Field Testing :

Pavement System: ~ FWD - morning, noon, afternoon, Distress Survey,
Drainage Survey

Concrete: Concrete Coring
Foundation: Soil Sampling - base, subbase, embankment/subgrade, DCP
Laboratory Testing:
Concrete: Compressive Strength, Split Tensile Strength,
Elastic Modulus
Foundation: Sieve Analysis - gradation of base, subbase, subgrade

Loss on Wash - subbase, subgrade



Field Observations
Distress Noted:
Drainage System:
Other:

System Performance

Distresses:

PMS: Entire CSN =4.6 Job tested = 1.32

RQIL 1995 average = 54.4 Average growth = 0.02379
FWD

Concrete Properties

Average Thickness:

Avg. Compressive Strength: 7110 psi
Avg. Split Tensile Strength: 550 psi

Avg. Elastic Modulus: 5.23E+06
Foundation
Gradation:
Base Measured 4 in 22A
Subbase: Measured 8 in. with some deviations
Filter Criteria Criteria is met
DCP
Base: 2 - 4 mm/blow (large diameter DCP)
Subbase: 1 - 2 mm/blow (large diameter DCP)
Other .
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SECTION OVERVIEW

CSN/JN: 19043-02234A WB

Site Information:
Job Location: 1-69, West Bound, between Dewitt and Clark Road
Total lane ESAL's/Year: 374,000

Construction Information:
Date Constructed:

Contractor: M&B
Slab Length: 41 ft
Pavement System:
Concrete 91in
Base 4 in DGBC
Subbase 8 in
Placing Temperature:
Concrete 52 F
Air 43 F
Intermediate Shoulder
Joints? YES
Other: 1 ft embankment beneath subbase
Testing Information
Date Tested: 10/2/96
Stations Tested (metric): 150+82 to 147+80
Miles Tested:
Weather Conditions: Cloudy in Morning, Sunny at mid-day
Air Temperature: 35-65F
Field Testing :

Pavement System: ~ FWD - morning, noon, afternoon, Distress Survey,
Drainage Survey

Concrete: Concrete Coring
Foundation: Soil Sampling - base, subbase, embankment/subgrade, DCP
Laboratory Testing:
Concrete: Compressive Strength, Split Tensile Strength,
Elastic Modulus
Foundation: Sieve Analysis - gradation of base, subbase, subgrade

Loss on Wash - subbase, subgrade



Field Observations
Distress Noted: Very Low level of Transverse cracking
' Transverse cracks initiated at intermediate shoulder joints
Not all intermediate joints had transverse cracks
# and width of cracks decreased going west
Joints in good condition
Drainage System:

Other:

System Performance

Distresses:

PMS: Entire CSN = 3.3 Job tested = 4.22

RQI: 1995 average = 53.1667 Average growth = 0,02542
FWD Fair load transfer efficiency at joints

Good load transfer efficiency at transverse cracks
Low composite subgrade reaction K

Concrete Properties

Avg. Thickness: 8.9in
Avg. Compressive Strength: 6720
Avg. Split Tensile Strength: 590

Avg, Elastic Modulus: 5.49E+06
Foundation
Gradation:
Base . Measured 4 in. 22A
Subbase: Measured 8 in.
Filter Criteria No samples (for subbase)
DCP
Base: 4 - 10 mm/blow
Subbase: 2 - 3 mm/blow
Other



[w] wdeqg

0S¥

05

St

or-

G-

o¢-

S¢-

oc-

[w] uoneosor

008¥} 0s8vt 006¥ 1 056v1 0005t
t-- - i . - ' - -
apesbqng
pareumsy (%01 0} dn) sauy yonw 00} pey sajdwWes 40 %0€ UM (OLHSVY) €V 4
pauyap Ales|d aq Jouued [ji4 pue aseqqns Uaamaq Wi i
aseqqns
(Loaw) vez Jr=u 2890
*—o— ——@ O\O/I —o
46'8=U 90d
*—o ——o *—o -—o ——o

9j1J0ld 9M VIEZ20-€P061 69-1

B-27



I-475 25132-06582A

N

AN

JIoyida = “

e
1S QIVAAVH [rerey|

<15

gﬂiﬂ i(
N ¥ELVMAIoD - Dm—l«

=

YHALNAdAVO L@
T

"\
/

A MID l I

KASANIT ” ”

14

. Test Section



SECTION OVERVIEW

CSN/JN: 25132-06582A

Site Information:
Job Location:
Total lane ESAL's/Year:

Construction Information:

Date Constructed:
Contractor:
Slab Length:
Pavement System:
Concrete
Base
Subbase
Placing Temperature:
Concrete
Air
Intermediate Shoulder
Joints?
Other:

Testing Information
Date Tested:

Stations Tested:
Mileposts Tested:
Weather Conditions:
Air Temperature:
Field Testing :

Pavement System:

Concrete:

Foundation:
Laboratory Testing:

Concrete:

Foundation:

1-475, South Bound, South of Coldwater Road Overpass
316,200

1981
44 ft.

9in
4 in DGBC

YES
Sewers for Drainage

6/26/97
660+30 to 649+97

Mostly Sunny
80to 85F

FWD - morning, afternoon, Distress Survey, Drainage
Survey, Faultmeter

Concrete Coring

Soil Sampling - base, subbase, subgrade, DCP

Compressive Strength, Split Tensile Strength,

Elastic Modulus

Sieve Analysis - gradation of base, subbase, subgrade
Loss on Wash - base, subbase, subgrade




Field Observations

Distress Noted: Moderate Distress. Sympathy cracks from shoulder joints,
transverse cracks initiated by sewer grates, moderate
spalling, some faulting, Joints are in good condition

Drainage System: Sewer system provides drainage, sewers every 300 ft.
Other:

System Performance

Distresses:

PMS: Entire CSN =11.2 Job tested = 3.16

RQIL: 1995 average = 55.88 Average growth = 0.01181
FWD Good load transfer at joints and cracks

Concrete Properties

Average Thickness:

Avg. Compressive Strength: 5670 psi
Avg. Split Tensile Strength: 680 psi

Avg. Elastic Modulus: 5.69E+06 psi
Foundation
Gradation:
Base Measured 4 in. 22A
Subbase: Measured 10 in.
Filter Criteria Criteria is met
DCP
Base: 7 - 12 mm/blow
Subbase: 4 - 7 mm/blow
Other
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SECTION OVERVIEW

CSN/JN: 44044-18804A

Site Information:
Job Location:

Total lane ESAL's/Year:

Construction Information:

Date Constructed:
Contractor:
Slab Length:
Pavement System:
Concrete
Base
Subbase
Placing Temperature:
Concrete
Air
Intermediate Shoulder
Joints?
Other:

Testing Information
Date Tested:

Stations Tested:
Miles Tested:
Weather Conditions:
Air Temperature:
Field Testing :

Pavement System:

Concrete:

Foundation:
Laboratory Testing:

Concrete:

Foundation;

1-69, West Bound, Between Morris Road and Clark Road
243,900

September, 1984
Denton Construction
41 ft

9in
4 in OGDC
8in

71F
69F

YES
1 ft embankment beneath subbase

7/23/96

671+70 to 666+04
1.732 to 1.839
Warm and Sunny
60-95F

FWD - morning, noon, afternoon, Distress Survey,
Drainage Survey
Concrete Coring
Soil Sampling - base, subbase, embankment/subgrade, DCP

Compressive Strength, Split Tensile Strength,

Elastic Modulus

Sieve Analysis - gradation of base, subbase, subgrade
Loss on Wash - subbase, subgrade



Field Observations

Distress Noted: High Distress Level, transverse cracking, spalling, and
some faulting
Transverse cracks propagate from shoulder joints
Decreasing spalling and avg. crack width going west
Faulting of 0.25 in at station 669+00
Joints in good condition

Drainage System:
Other:

System Performance

Distresses:

PMS: Entire CSN = 2.6 Job tested = 0.883

RQI 1995 average = 50.83  Average growth = 0.07307
FWD Good load transfer efficiency of joints.

Low composite subgrade reaction K

Concrete Properties
Avg. Compressive Strength: 7450 psi
Avg. Split Tensile Strength: 555 psi

Avg. Elastic Modulus: 4.72E+06 psi
Foundation
Gradation:
Base Measured 4 in. 3G
Subbase: Measured 8 in. sand
Filter Criteria Not met
DCP
Base: 9 - 25 mm/blow
Subbase: 3 -5 mm/blow
Other
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SECTION OVERVIEW

CSN/JN: 47065-28215A

Site Information:
Job Location:

Total lane ESAL's/Year:

Construction Information:

Date Constructed:

Contractor:
Slab Length:
Pavement System:
Concrete
Base
Subbase
Placing Temperature:
Concrete
Air
Intermediate Shoulder
Joints?
Other:

Testing Information
Date Tested:
Stations Tested:

Weather Conditions:
Air Temperature:
Field Testing :

1-96 East Bound and West Bound
657,700

Westbound, Fast lane and Shoulder, 4/30/97 to 5/14/97
Eastbound, Fast Lane and Shoulder, 7/14/97 to 7/21/97

Interstate Highway Construction
15 ft.

10 in.
4 in OGDC
10 in Granular

NO
3 in aggregate seperator specified 22A below base.

WB 6/3/97, EB 7/31/97

Westbound 680+00 to 686+00 3G Slag
Westbound 785+55 to 796+00 350 AA Limestone
Westbound 820+65 to 829+84 350 AA Slag
Eastbound 728+00 to 733+66 3G Slag

Eastbound 784+88 to 795+07 3G Limestone
Mostly Sunny

80-85 F

Pavement System: ~ FWD - morning, afternoon; Distress Survey

Concrete(EB only):  Concrete Coring

Foundation(EB only): Soil Sampling - base, subbase, subgrade, DCP
Laboratory Testing(EB only):

Concrete: Compressive Strength, Split Tensile Strength,
Elastic Modulus
Foundation: Sieve Analysis - gradation of base, subbase, subgrade

Loss on Wash - subbase, subgrade




Field Observations

Distress Noted: None
Drainage System:

Other:

System Performance

Distresses:

PMS: N/A
RQL N/A
FWD:

Concrete Properties

Average Thickness:

Avg. Compressive Strength: 4370 psi
Avg. Split Tensile Strength: 570 psi

Avg. Elastic Modulus: 3.51E+06 psi
Foundation
Gradation:
Base Measured 4 in. 3G linestone and slag
Subbase: Measured 10 in. coarse sand subbase
Filter Criteria
DCP
Base: 12 - 24 mm/blow
Subbase: 4 - 7 mm/blow
Other
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SECTION OVERVIEW

CSN/JN: 77023-21586A

Site Information:
Job Location: I-69, East Bound, East of Goodells Road Overpass
Total lane ESAL's/Year: 178,900

Construction Information:

Date Constructed: 1984
Slab Length: 41 ft
Pavement System:
Concrete 9in
Base 4 in OGDC, specified 8G
Subbase
Placing Temperature:
Concrete
Air
Intermediate Shoulder
Joints? YES
Other:
Testing Information
Date Tested: 7/2/97
Stations Tested: 1819+87 to 1835+03
Mileposts Tested:
Weather Conditions: Foggy and Overcast in the Moming, Clear in the Afternoon
Air Temperature: 65-90 F
Field Testing :

Pavement System: ~ FWD - morning, afternoon, Distress Survey, Drainage
Survey, Faultmeter

Concrete: Concrete Coring
Foundation: Soil Sampling - base, subbase, subgrade, DCP
Laboratory Testing:
Concrete: Compressive Strength, Split Tensile Strength,
Elastic Modulus
Foundation: Sieve Analysis - gradation of base, subbase, subgrade

Loss on Wash - subbase, subgrade




Field Observations

Distress Noted: Severe transverse cracking, faulting and spalling for first
1/3 of section. Slight improvement in performance in
second 2/3 of section

Drainage System: Drain outlets severely clogged with sand
Other: Cold patching is wearing off cracks, Joints are in good
condition

System Performance

Distresses:

PMS: Entire CSN = 8.1 Job tested = 3.96
RQI: N/A

FWD Low load transfer at joints and cracks

Concrete Properties

Average Thickness:

Avg. Compressive Strength: 7070 psi
Avg. Split Tensile Strength: 725 psi

Avg. Elastic Modulus: 5.34E+06 psi
Foundation
Gradation:
Base Measured 3.9 in. most closely fits 3G
Subbase: Measured 10-13 in.
Filter Criteria Not met
DCP
Base: 16 - 25 mm/blow
Subbase: 8 - 14 mm/blow
Other
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SECTION OVERVIEW

CSN/JN: 77024-20821A (Section A)

Site Information:
Job Location:
Total lane ESAL's/Year:

Construction Information:

Date Constructed:
Contractor:
Slab Length:
Pavement System:
Concrete
Base
Subbase
Placing Temperature:
Concrete
Air
Intermediate Shoulder
Joints?
Other:

Testing Information
Date Tested:

Stations Tested:
Miles Tested:
Weather Conditions:
Air Temperature:
Field Testing :

Pavement System:

Concrete:

Foundation:
Laboratory Testing:

Concrete:

Foundation:

1-69, East Bound, Between Martin Road and Exit 176 |
178,900 : :

July, 1983
Denton Construction
41 ft

Specified 9 in.
Specified 4 in.
Specified 8 in.

82F
75 F

YES
Lowland swampy area, cut to fill section

10/17/96
83+50 to 90+00
1.312 to 1.430
Partly Sunny
50t0 70 F

FWD - morning, noon, afternoon, Distress Survey,
Drainage Survey

Concrete Coring

Soil Sampling - base, subbase, embankment/subgrade, DCP

Compressive Strength, Split Tensile Strength,

Elastic Modulus

Sieve Analysis - gradation of base, subbase, subgrade
Loss on Wash - subbase, subgrade




Field Observations
Distress Noted;
faulting

joints
Drainage System:

water

Other:

System Performance
Distresses:

PMS:

RQI:

FWD:

Concrete Properties

Avg. Compressive Strength:
Avg. Split Tensile Strength:
Avg. Elastic Modulus:

Foundation
Gradation:
Base
Subbase:
Filter Criteria
DCP
Base:
Subbase:
Other

Very high distress, transverse cracking, spalling and
Transverse cracks initiated from intermediate shoulder

Drain outlets spaced at 500 ft
Drains in shoulder were 1/2 clogged with standing water
Drains in median were 1/2 clogged, but no standing

Drains in shoulder were covered by vegetation

Joints in good condition.

Severe faulting coincides with heavy spalling at cracks
Silt pockets found in subgrade near areas of high faulting

Entire CSN=1.9 Job tested = 0.448

1995 average = 53.33  Average growth = 0.0488

Low corner deflections

Low load transfer efficiency at transverse cracks and joints

6640
725
5.63E+06

Measured 4 in. 8G as specified

Measured 9.9 in

Subgrade is too fine for filter criteria

Very low throughout job

18 - 25 mm/blow

9 - 38 mm/blow

Very high moisture content in base and subbase.
Very stiff clay subgrade
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SECTION OVERVIEW

CSN/JN: 77024-17988A (Section B)

Site Information:
Job Location:
Total lane ESAL's/Year:

Construction Information:

Date Constructed:
Contractor:
Slab Length:
Pavement System:
Concrete
Base
Subbase
Placing Temperature:
Concrete
Air
Intermediate Shoulder
Joints?
Other:

Testing Information
Date Tested:

Stations Tested:
Mileposts Tested:
Weather Conditions:
Air Temperature:
Field Testing :

Pavement System:

Concrete:

Foundation:
Laboratory Testing:

Concrete:

Foundation:

[-69 East Bound, Between Cox-Doty Drain and M19
195,100

June, 1984
John Carlo
41 ft.

Specified 9 in.
Specified 4 in. OGDC 8G classification
Specified 8 in.

75F
70 F

YES

10/29/96

408+06 to 418+29

7.452 to 7.646

Windy and Showers, Rain the night before
40to SOF

FWD - morning, noon, afternoon, Distress Survey,
Drainage Survey

Concrete Coring

Soil Sampling - base, subbase, embankment/subgrade, DCP

Compressive Strength, Split Tensile Strength,

Elastic Modulus

Sieve Analysis - gradation of base, subbase, subgrade
Loss on Wash - subbase, subgrade



Field Observations
Distress Noted:

Drainage System:
Other:

System Performance
Distresses:

PMS:

RQI:

FWD:

Concrete Properties

Avg. Compressive Strength:
Avg. Split Tensile Strength:

Avg. Elastic Modulus:

Foundation
Gradation:
Base

Subbase:
Filter Criteria
DCP

Base:

Subbase:
Other

Transverse cracking at shoulder joints.

Low to moderate spalling

Pea stone edge drain located beneath shoulder
Very wet in ditches and low lying areas
Joints in good condition

Entire CSN=1.9 Job tested = 3.25
1995 average = 55.897 Average growth = 0.0351
Good load transfer efficiency at cracks and joints

5960
610
4.46E+06

Measured 4 in. 8G as specified, high fines content passing
#200 sieve

Measured 8-21 in.

Not met

19 - 26 mm/blow
3 -15 mm/blow



apeibgng

IIE}

aseqqng

0090

00d

[1] uoneso uoneyg

0081+ 0091V 0oviy

| e e e O T = S - i

«9=y e

(OLHSYW) €-v  «8=U

00Z1y

0001+

pajewns3

wbe=\ 1

r——————O9o— 99 —0&

(Loaw) o8

w=4

@—

®—

09 G- —@

49°6=4

(g uonoag) vee6.LL-vZ0.LL 69-1

S

o

S¢-

0¢-

vy
q
[w] ydag

Sl-

G-

B-50



=

I-275 82291-37305A

W \\LL
IA NOLFTIVD TOM @« l >
/(‘

‘T4 MOTTIM S

‘4 NOINH HLNOS

—ﬂ*j—

AA FFAII NONNH N&\M

NP R A\
S
QY HSVEVM =
2
"y vIINg ___._L___j_
7
|
|
]

¥9+0TS '
£8+89¢6
o
2
-
O
©
w
-
(%]
o
'—
06+ST101 ‘



CSN/JN:

Site Information:
Job Location:
Total lane ESAL's/Year:

Construction Information:

Date Constructed:
Contractor:
Slab Length:
Pavement System:
Concrete
Base
Subbase
Placing Temperature:
Concrete
Air
Intermediate Shoulder
Joints?
Other:

of

Testing Information
Date Tested:

Stations Tested:
Mileposts Tested:
Weather Conditions:
Air Temperature:
Field Testing :

Pavement System:

Concrete:
Foundation:
Laboratory Testing:
Concrete:
Foundation:

SECTION OVERVIEW

82291-37305A

I-275, North Bound,
392,100

July and August 1997
Interstate Highway Construction
27 ft

Specified 11 in.
Specified 4 in. 350AA crushed limestone
Specified 10 in. sand

No

- 4 in. separator between base and subbase

- Three lanes

- Between Will Carleton and Williw Road approx. 2-3 in.
old slag base course was left in place and new base was
placed on top of this

8/7/97 (FWD)
572+08 to 577+72

Mostly sunny
9OFto9SF

FWD - morning, noon, and afternoon



Field Observations

Distress Noted:
Drainage System:
Other:

System Performance

Distresses:

PMS: N/A
RQI: N/A
FWD:

Concrete Properties
Average Thickness:

Avg. Compressive Strength:
Avg. Split Tensile Strength:
Avg,. Elastic Modulus:

Foundation
Gradation:
Base
Subbase:
Filter Criteria
DCP ,
Base: 10 - 24 mm/blow
Subbase: 5 - 10 mm/blow
Other




APPENDIX C

Pavement Distress




Appendix C. Observed Pavement Distress

This appendix quantifies the distresses observed on site for each test section included in
this study. At the site, distress surveys were conducted containing information on
transverse cracks, spalling, visual faulting and drain conditions. Based on these
observations the distresses have been quantified, and the level of distress has been
evaluated.

The distresses quantified were transverse cracking, spalling and faulting. A crack was
identified as a transverse crack if it is longer than 4 ft, and spaced more than 4 ft from
another crack. The crack widths associated with the transverse cracks were measured
using a Crack Comparator Card. The measured crack width was taken as the average of
two measurements (e.g. the crack width at outer wheel path and at slab centerline).
Spalling was measured as the length of spall; volume estimates were made and can be
found on accompaning distress surveys. Faulting was measured using a faultmeter at 2
test sections, however the severity of faulting was estimated for all test sections.

For each test section a table can be found listing each slab, and any distresses associated
with it. Shown in the table for each slab is the station number at the midslab; the length
of spalling; number of cracks; the total length of cracking in feet; average crack width in
the slab; accumulated faulting; number of faults (1 joint is considered with each slab, as
are the cracks); and finally the average fault per slab.

In addition, each table quantifies transverse cracking as sum of crack length divided by
job length (L/L). This is also done for spalling. These calculations are performed so that
the sections may be compared with similar sections in the SHRP LTPP database .




11017-32516A Section A

Slab Station number Spalling Transverse Cracking
# at midslab Length Number of Cracks Crack Length Average Crack Width
(f] [in} [y {mm]
1 179017 0 0 0 0.00
2 179033 0 0 0 0.00
3 179049 0 1 3 0.08
4 179065 0 2 4 0.08
5 179081 4 1 3 0.08
6 179098 0 1 1 0.08
7 179116 0 1 14 0.35
8 179132 0 1 14 0.30
9 179148 0 1 14 035
10 179164 0 1 14 0.35
11 179180 0 1 14 0.00
12 179196 0 2 4.5 0.08
3 179212 0 1 14 0.30
14 179228 0 1 14 0.30
15 179244 0 1 14 0.30
16 179260 0 1 14 0.40
17 179276 0 2 4 0.09
18 179292 0 I 2 0.08
19 179308 0 I 14 0.20
20 179324 0 | 14 025
21 179340 0 2 3 0.08
22 179356 0 3 9 0.08
23 179372 0 1 3 0.08
24 179388 0 4 8 0.09
25 179404 0 ] 2.5 0.08
26 179420 0 2 4 0.10
27 179436 0 2 45 0.13
28 179452 0 i | 0.15
29 179468 0 2 4 0.09
30 179484 0 1 1 0.10
31 179500 0 1 3 0.08
Total length 499 ft L/L =0.0007 L/L=0.4379
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11017-32516A Section D

Slab Station number Spalling Transverse Cracking
# at midslab Length Number of Cracks Crack Length Average Crack Width
(fj fin] [ft) [mm]
1 179300 0 2 32 0.25
2 179285 0 1 16 0.35
3 179169 0 0 0 0,00
4 179153 0 0 0 0.00
5 179137 0 0 0 0.00
6 179121 0 0 0 0.00
7 179105 0 0 0 0.00
8 179089 0 0 0 0.00
9 179073 0 0 0 0.00
10 179057 0 0 0 0.00
1 179041 0 0 0 0.00
12 179025 0 0 0 0.00
13 179009 0 0 0 0.00
14 178993 0 0 0 0.00
15 178977 0 0 0 0.00
16 178961 0 0 0 0.00
17 178945 0 0 0 0.00
18 178929 0 0 0 0.00
19 178913 0 0 0 0.00
20 178897 0 0 0 0.00
21 178881 0 0 0 0.00
22 178865 0 0 0 0.00
23 178849 0 0 0 0.00
24 178833 0 0 0 0.00
25 178817 0 0 0 0.00
26 178801 0 0 0 0.00
27 178785 0 0 0 0.00
28 178769 0 0 0 0.00
29 178753 0 0 0 0.00
30 178737 0 0 0 0.00
31 178721 0 0 0 0.00
32 178705 0 0 0 0.00
33 178689 0 0 0 0.00
34 178673 0 0 0 0.00
35 178657 0 0 0 0.00
36 178641 0 0 0 0.00
37 178625 0 0 0 0.00
38 178609 0 0 0 0.00
39 178593 0 0 0 0.00
40 178577 0 0 0 0.00
4] 178561 0 0 0 0.00
42 178545 0 0 0 0.00
43 178529 0 0 0 0.00
44 178513 0 0 0 0.00
45 178497 0 0 0 0.00
46 178481 0 0 0 0.00
47 178465 0 0 0 0.00
48 178449 0 0 0 0.00
49 178433 0 0 0 0.00
50 178417 0 0 0 0.00
51 178401 0 0 0 0.00
52 178385 0 0 0 0.00
53 178369 0 0 0 0.00
54 178353 0 0 0 0.00
55 178337 0 0 0 0.00
56 178321 0 0 0 0.00
57 178305 0 0 0 0.00
58 178289 0 0 0 0.00
59 178273 0 0 0 0.00
60 178257 0 0 0 0.00
61 178241 0 0 0 0.00
62 178225 0 0 0 0.00
63 178209 0 0 0 0.00
64 178193 0 0 0 0.00
Total length 1010 ft L/L =0.0000 L/L =0.0475




19042-24680A Section B

Slab Station number Spalling Transverse Cracking

# at midslab Length Number of Cracks Crack Length Average Crack Width

[ft] [in] (f] (mm]
1 27540 0 0 0 0.00
2 27580 0 0 0 0.00
3 27620 0 0 0 0.00
4 27660 0 0 0 0.00
5 27700 0 0 0 0.00
6 27740 0 0 0 0.00
7 27780 0 1 6 0.15
8 27820 2 0 0 0.00
9 27865 I5 0 0 0.00
10 27910 0 0 0 0.00
11 27950 0 0 0 0.00
12 27990 0 0 0 0.00
13 28035 2 1 6 0.10
14 28070 0 0 0 0.00
15 28110 12 2 24 0.20
16 28150 0 1 12 0.30

Total length 672 ft L/L =0.0038 L/L =0.0714
19042-02233A Section C
Slab Station number Spalling Transverse Cracking
at midslab Length Number of Cracks Crack Length Average Crack Width

(i) fin] ] [mm]
i 52740 5 2 24 0.55
2 52780 7 3 36 0.47
3 52820 0 3 36 0.40
4 52860 0 3 30 0.40
5 52900 5 5 45 0.27
6 52940 0 3 27 0.33
7 53070 0 3 36 0.40
8 53110 0 3 36 0.42
9 53150 0 3 28 0.27
10 53190 22 3 36 0.40
11 53230 0 1 9 0.30
12 53270 0 2 24 0.33

Total length 580 ft L/L = 0.0056 L/L =0.6328




19043-02234A WB

Slab Station number Spalling Transverse Cracking
[ at midslab Length Number of Cracks Crack Length Average Crack Width
[ft) [in) [ft] [mm]
1 14976 0 1 12 0.25
2 14964.5 0 2 18 0.20
3 14951 0 2 15 0.09
4 14939 0 2 18 0.23
S 14926 0 0 0 0.00
6 14914 0 2 21 0.20
7 14900 0 0 0 0.00
8 14890 0 0 0 0.00
9 14877.5 0 2 18 0.23
10 14864 0 2 24 0.29
11 14851 0 1 12 033
12 14840 0 2 18 0.13
13 14826 0 1 12 033
14 14815 0 0 0 0.00
15 14802 0 0 0 0.00
16 14790 0 2 15 023
Total length 712 ft L/L = 0.0000 L/L=0.2570
19043-02234A EB
Slab Station number Spalling Transverse Cracking
[ at midslab Length Number of Cracks Crack Length Average Crack Width
[ fin] [R] [mm]
| 13705.5 3 2 24 0.30
2 13717 10 2 24 0.50
3 13731 10 2 24 0.55
4 13742 0 2 24 0.50
S 13755 0 2 18 0.34
6 13767 0 2 18 0.24
7 13780 0 2 15 0.29
8 13792 0 2 24 0.32
9 13804 0 | 12 0.33
10 13816 ] 2 24 0.40
I 13830 0 2 24 0.37
12 13841.5 0 2 24 0.28
13 13854 0 2 I8 0.20
14 13866 0 1 12 0.50
15 13878 0 ] 12 0.30
16 13891 0 2 18 0.19
Total length 649 ft L/L =0.0031 L/L=0.4854




25132-06582A

Slab Station b Spalling Transverse Cracking Faulting
at midslab Length Number of Cracks Crack Length Aversge Crack Width |Sum of Faults per Slab Number of Average fault
1) fin In] o faulcd location [run]
t 66012 0 I 12 0.50 0.800 2 0400
2 65971 0 | 12 0.65 0.800 2 0.400
3 65927 0 | 12 o350 0075 i 0.075
4 65882 0 2 2 0.60 0.700 3 4233
! 5 G5H2H 18 1 2 0.60 0.070 2 0.035
6 65794 ] 1 12 0.50 =400 2 -1.700
? 65751 0 1 12 0.40 -1.550 2 0.775
8 65706 o 1 12 0.00 -1.400 2 0.700
9 65662 0 1 12 0.50 0,300 2 0.150
I8 63615 0 1 12 0.50 0.050 2 0,025
1} 65575 0 1 12 0.65 0.250 2 0.128
12 65531 0 1 12 0.80 0.800) 2 0400
i3 65490 0 1 12 0.50 1800 2 £.400
[E] 65446 0 1 12 0.50 0.850 2 0425
5 63402 0 1 12 .80 -1.200 2 600
to G5358 0 1 12 060 0.250 2 0.125
7 65313 0 0 12 000 0.350 | 0.350
18 65280 0 1 12 0.00 0.500 2 4.250
19 65235 0 2 24 0.50 A2.500 2 -0.250
2 65191 0 i i2 0.50 1300 2 0.650
21 65147 [ 1 12 070 .450 2 £.225
22 63105 ] 0 12 000 0.300 1 0.300
23 65061 0 | 12 070 0.500 2 0.250
24 65019 [} | 12 0,25 0).650 2 0.325
Tutal Ia_lLlh (037 11 L/L = 0.0k} 1A, =0 3007 Fault per 500 foet: -1.087

b




44044-18804A

Slab Station number Spalling Transverse Cracking
# at midslab Length Number of Cracks Crack Length Average Crack Width
[ft] [in] (ft] [mm]
1 66625 0 1 12 0.40
2 66665 0 2 24 0.25
3 66705 2 2 24 0.24
4 66745 0 2 24 0.40
5 66785 0 2 24 0.50
6 66825 4 2 24 0.50
7 66865 4 2 24 0.50
8 66905 42 2 24 0.70
9 66945 25 1 12 1.00
10 66985 4 | 12 0.60
12 67025 4 2 24 0.55
13 67065 36 2 24 0.50
14 67105 0 2 24 0.45
15 67145 54 2 24 0.55
Total length 556 L/L =0.0262 L/L =0.5396
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77024-20821A Section A

Slab Station number Spalling Transverse Crackin
# at midslab Length Number of Cracks Crack Length Average Crack Width
[f] [in] [ft] [mm]
1 8380 12 2 24 0.55
2 8420 0 2 24 0.38
3 8460 16 2 24 0.50
4 8500 1 2 24 0.45
5 8544 76 2 24 0.80
6 8585 144 2 24 1.00
7 8625 0 2 24 0.38
8 8665 2 2 24 0.55
9 8705 1 2 24 0.55
10 8750 0 2 24 0.40
11 8790 12 1 12 0.50
12 8830 0 2 24 0.50
13 8870 73 2 24 1.00
14 8910 144 3 36 0.87
15 8950 73 3 36 . 0.53
16 8990 0 2 24 0.33
Total length 652 ft L/L =0.0708 L/L =0.6074
77024-17988(A) Section B
Slab Station number Spalling Transverse Cracking
# at midslab Length Number of Cracks Crack Length Average Crack Width
(ftf [in] (ft) [mm]
1 40830 0 2 24 0.33
2 40867 0 2 24 0.21
3 40908 0 1 12 0.10
4 40949 0 2 18 0.19
5 41362 0 2 24 0.30
6 41400 3 2 24 0.35
7 41440 0 2 20 0.24
8 41481 0 2 24 0.18
9 41524 0 3 30 0.21
10 41565 0 2 24 0.23
11 41606 0 2 18 0.12
12 41645 0 2 18 0.15
13 41688 0 2 24 0.15
14 41728 0 2 24 0.33
15 41757 0 0 0 0.00
16 41812 0 1 12 0.08
Total length 590 ft L/L = 0.0004 L/L=0,5424
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