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Why Was This Guide Developed?

Help the agency staff with:
* |dentifying the Distress

» Understanding the Causes

* Preventing Future Distress

» Rehabilitation Methodologies
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Division 1. Full Depth Pavements

Chapter 2. Surface Defects




Division 1: Full Depth Pavements

Chapter 3. Surface Delaminations

Division 1: Full Depth Pavements

Chapter 4. Material-Related Cracks




Division 1: Full Depth Pavements

Chapter 5. Transverse and Diagonal Cracking

Division 1: Full Depth Pavements

Chapter 6. Longitudinal Cracking




Division 1: Full Depth Pavements

Chapter 7. Corner Cracking

Division 1: Full Depth Pavements

Chapter 8. Transverse and Longitudinal Joints and
Cracks
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Division. 1: Full Depth Pavements

Chapter 9. Faulting

Division 1: Full Depth Pavements

Chapter 10. Curling and Warping




Division 1: Full Depth Pavements

Chapter 11. Blowups
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Division 1: Full Depth Pavements

Chapter 12. Subgrade and
Base Support Conditions
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Division 1: Full Depth Pavements

Chapter 13. Continuously Reinforced Concrete

Pavement (CRPC)
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Division 2: Concrete Overlays

Chapter 14. Introduction to Division 2

Distresses

Causes

Prevention

Treatment and Repairs
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Concrete Overlay Chapters

Chapter 15. Bonded Concrete Chapter 16. Bonded Concrete
Overlay on Asphalt Overlay on Concrete

,— DBondedconcreteovedsy Bonded concrete overlay

Eising asphat L SP—
Chapter 17. Unbonded Concrete Chapter 18. Unbonded Concrete
Overlay on Asphalt (UBCOA) Overlay on Concrete

Uborded concrele overay

Unbonded concrete

MA or geotextile separation

Division 2: Concrete Overlays
Chapter 15. Concrete Overlay on Asphalt (BCOA)

Longitudinal lane- .
Interior Structure/ shoulder joint spall due to Compression-transverse
Unbonded Cracks shoulder heave joints

Longitudinal cracking in
wheel path

12



Division 2: Concrete Overlays
Ch 16. Bonded Concrete Overlay on Concrete (BCOC)

Longitudinal crack-overlay
fatigue after debonding

Reflective crack over Multiple panel cracks near
transverse crack panel end due to debonding
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Reflective crack-not cutting
a joint over existing crack

Late sawing/or not sawing over Wheel path cracking-debond
existing joint/crack

& fatigue cracking of overlay
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Division 2: Concrete Overlays
Ch 17. Unbonded Concrete Overlay on Asphalt (UBCOA)

Longitudinal cracking in Faulting & panel movement
wheel path with tied & due to deformation of Diagonal longitudinal crack
widened shoulders underlying HMA over widened section

Cracking- misaligned dowels Mid-panel cracking
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Division 2: Concrete Overlays
Ch 18. Unbonded Concrete Overlay on Concrete (UBCOC)

Longitudinal cracking in
Transverse joint faulting wheel path

Longitudinal cracking in wheel
path with tied shoulders

Cracking due to
misaligned dowels

Transverse reflective cracking

Division 3:
Chapter 19. Field Evaluation and Laboratory Testing
Procedures

* Common Field and Laboratory Tests Associated With Identification of
Pavement Distresses are Highlighted

* ASTM & AASHTO Tests are Referenced
» Each Individual Distress Chapter Discusses Appropriate Field and

Laboratory Tests to Identify the Nature and Severity of the Specific
Distress and Refers Back to Related Information in Ch 19.
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Chapter 19. Common Field Tests for Concrete

Chain Drag or Hammer
Sounding

Dynamic Cone
Penetrometer (DCP)

Pavements

Falling Weight Deflectometer
(FWD)

Coring and Material
Sampling

Automated Plate Load Test

High Speed Ground
Penetrating Radar (GPR)

Chapter 19. Common Laboratory Tests for

Subgrade and/or Base Materials

Sieve Analysis of Fine and
Coarse Aggregates

Plastic Limit and Plasticity
Index of Soils
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Materials Finer Than No. 200
Sieve Aggregates by Washing

Moisture-Density Relations
of Soils

[l

- -

Particle Size Analysis of
Soils — Hydrometer Test

Resilient Modulus of Soils
and Aggregate Minerals
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Chapter 19. Common Laboratory Tests for

Hardened Concrete Materials

Compressive Strength Flexural Strength of Concrete

Hardened Air Petrographic
Anas_i%

Petrographic Examination of ~ Permeability “ rapid chloride” Resistance of Concrete to
Aggregates for Concrete Surfacg Resistivity Test Rapid Freezing and Thawing

)

Full-Depth Concrete Pavements

Chapter 6. Longitudinal Cracking
(pp- 105-142)
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Chapter 6. Longitudinal Cracking

Chapter 6. Longitudinal Cracking
2. Severity

Table 6.1 Severity levels of longitudinal cracking

Distress Description and Severity Levels Measurement

Longitudinal | Cracks that are predominantly parallel to | Record the length of longitudinal cracking at
Cracking — the pavement centerline each severity level. Also record the length of
Jointed Low: Crack widths less than 0.125 in. (3 longitudinal cracking with sealant in good

amia), sic apealling, wedl i ricavsrable condition at each severity level. Sealant is not

Pavement Fonliing: ox well traliod bl il it considered to be in good condition ul.llcss at
I R, least :3'& (! m) of continuous sealant in good

condition is present. In cases where a crack is

Medium: Crack widths greater than less than 3 ft (1 m) long, the sealant must be

0.125 in. (3 mm) bur less than 0.50 in. | present and in good condition over the entire

(13 mm); or with spalling less than 3 in. | Jength of the crack.

(75 mm); or faulting up to 0.50 in. (13

mm)

High: Crack widths greater than 0.50

in. (13 mm) or with spalling greater than

3 in. (75 mm) or faulting greater than

0.50 in. (13 mm)
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Chapter 6. Longitudinal Cracking
3. Testing

Field Tests

» Coring

+ Straightedge or String Line Test

+ FWD Testing

* Ground Penetrating Radar (GPR)

Laboratory Tests (temperature and shrinkage characteristics)
» Evaluation of Coefficient of Thermal Expansion
» Petrographic Analysis

Distress Cartegory Causes

Longitudinal | Physical
Cracking

N

Chapter 6.
Longitudinal Cracking

Inadequate saw cut depth (cf

Too much ment (cffective width)

4. ldentification of Causes

Table 6.2 Summary of physical
and material/chemical
causes of longitudinal
cracking

timing

Longitudinal | Material
Cracking Chemical
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Chapter 6. Longitudinal Cracking
5. Evaluation (pp 111-136)

Cause/Prevention Examples:

+ Excessive Slab Width

+ Late Sawing/Inadequate Saw Cut Depth
« Non-uniform Support

Figure 6.2 Longitudinal cracking in pavement due to the lack of a longitudinal joint

Chapter 6. Longitudinal Cracking
5. Evaluation (pp 111-136)

Cause/Prevention Examples:

» Late Sawing or Inadequate Saw Cut Depth
» Timing/Depth — Mix Parameters, Pavement/Base, Curing Conditions

F 6.6 Example screenshot from HIPERPAV software
Figure 6.7 Longitudinal cracking due to k dinally bounded variation in pavement support e o s fdm LR
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Chapter 6. Longitudinal Cracking
5. Evaluation (pp 111-136)

Cause/Prevention Examples:

* Non-uniform Support

Figure 6.7 Longitudinal cracking duc to longitudinally bounded variation in pavement support

Chapter 6. Longitudinal Cracking
5. Evaluation (pp 111-136)

Table 6 4 Conuderations for sddresuing longirudinal cracking csused by nonuniform dab wupport

Cause/Prevention Examples:

* Non-uniform Support Table 6.4

v" Element
v’ Aspect
v Issue

v" Considerations

Base and
Sabgrade
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Chapter 6. Longitudinal Cracking
5. Evaluation/Summary of Causes and Prevention

Table 6.5 Overall summary of causes and prevention of longitudinal cracking

Excessive Panel | Greater slab widths incroasc | Employ suitable pancl width for | Avoid high-shrinkage Saw joints decply enough to
Width foundation

critical curling. warping. dimate conditions, mixtures (high water and | cnsure joint activarion
Cracking and shrinkage stresses in the | support and friction, and dab paste contents, high CTE

slab that can lead 1o hicknes apgregates). Minimire

cracking Nl v L : mixture paste content

Exacerbared by increased | joints w create a wider effective | Avoid using cxcoedingly

base seiffivess and friction or | panel widdh stiff base

L Une incerlayer berween

slab and seabilized base

Late Sawing or | Inadequare saw cur depch Maximize sawing window | Maximine sawing window with
inadequare Late sawing & P
Saw cut depth a

S to the specificd depth
M arly-ags strength
de

Chapter 6. Longitudinal Cracking
6. Treatment and Repairs (pp 137-140)

Repairs:
Full-Depth Repair
Cross-titching and Slot Stitching
Crack Sealing or Filling
Diamond Grinding

Do Nothing
=

b. Slot-stitched longitudinal crack

b. Cross-stitched longitudinal crack
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Distress Manual
CP Tech Center Link!

The Distress Guide is now available at the website:
https://cptechcenter.org/publications/

The Distress Guide is also available as an E-Pub document and can be
found on the same website

The direct link to the uploaded document:

https://intrans.iastate.edu/app/uploads/2018/12/concrete_pvmt
_distress_assessments_and_solutions_guide_w_cvr.pdf

THANK YOU!
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