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- February 5 - Troubleshooting: Concrete Projects, Jerod Gross, Snyder & Associates, Inc.
Tips, tricks and advice for sorting through common problems during concrete pavement construction.

+ February 19 - Concrete Industry and the Environment — Sustainability and How Concrete is Reducing its
Environmental Impact, Lori Tiefenthaler, Lehigh Hanson
Learn how the cement and concrete industries are moving forward in the 21st century to adapt to environmental needs and
reduce their carbon footprint.

+ March 5 - Construction Inspection — Just in Time Inspection Refresher, John Hart, lowa DOT & Jerod Gross, Snyder
& Associates, Inc.
Whether you will be building or inspecting, gear up for a new year of concrete pavement construction with a refresher on best
practices.

https://cptechcenter.org/events/concrete-lunch-and-learn/



https://cptechcenter.org/events/concrete-lunch-and-learn/
https://cptechcenter.org/performance-engineered-mixtures-pem/

Is a Concrete Crack a Failure?

N\
All concrete cracks during curing
and shrinkage

\

We control the cracks with
sawcuts

|

Tight (non-working) cracks can
remain

/




Not All Cracks are Created Equal

Many times, cracks have no detrimental
effect on long-term pavement performance.

Map cracking and other near surface
cracking usually does not impact pavement
life.

Cracks that extend full-depth of the slab
must be either “non-working” or repaired.




Duke Cares ...

Duke wants good
concrete

Lets go through some
Troubleshooting items




Too Early Opening

The early test
drive....it
happens

What do you
do about
tracks In the
navement?




Too Early Opening

Shallow
scarring/surface
depressions are
correctable

Most do not harm

the integrity of the
pavement




Too Early Opening




Too Early Opening

“man drives through fresh cement”



Too Early Opening

d Shallow
depressions can
be corrected
with diamond
grinding

Deeper ruts
should be
repaired

 Partial-depth
 Full-depth




What’s wrong here?

Ensure bars are
horizontal

Cure the pavement
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Longitudinal Cracking

EXCGSSive Gutterline
pavement

joint

width

Be careful s s -

with gutter . AR
joints Bk
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Longitudinal Cracking

Excessive panel width
INn transition area

Longitudinal
Joint




Longitudinal Cracking

Excessive panel width in transition area




Longitudinal Cracking

Excessive panel width in transition area




Longitudinal Cracking

Excessive panel width in transition area




Longitudinal Cracking

Excessive panel width in transition area




Longitudinal Cracking

Transition gutterline jointing




Longitudinal Cracking

*Use of gutter joints not recommended for T < 9”

* Thinner pavements may not crack at gutter joint, causing longitudinal
cracks at mid-panel ) 31’ BB

*Saw depth must be T/3 ~3'+—12.5'—+—12.5'—3'~

Longitudinal Spacing
6.5 -12.5 for T < than 9°
14.5’ max. forT>9”

#4 BAR FOR L-1JOINT
SEE DETAIL "A" —y\ [*5 BAR FOR L-2 & L-3 JOINT

;

Gutterline Jointing

'L-1,'L-24, & 'L-3 SUDAS 5G-2



Joint Layout

Figure 5G-2.05: 31 Foot B-B Pavements

~+~———31'B-B—— 31'B-B ~+~———31'B-B ——
~ 10.5" = 10" == 10.5' < 8' =75 =75 e 8" > 3 She— |2 —f=— 2" —{3.5}=
T __-_--\_______________.. ----___ -‘\--.________________.. ] -‘--.________________1.
--__-_—____-‘-‘_________—_-____.. --'-_-____—____--“-l____________-____.. -'-'--’______—-__"-._ |t
Third Point Jointing Quarter Point Jointing Gutterline Jointing
SUDAS 5G-2



Urban Joint Layout

Chapter 5 - Roadway Design Section 5G-3 - Jointing Urban Intersections

Jointing transition areas o 54 Gt - ot Wi O Pt o

Chapter 5G-3 - (]
Third-Point Jointing
Quarter-Point Jointing
(Eccentric and Concentric Widening) ..o | T

in line with median \*..

e

ar & = 31"

~ Taper Rate Varies:
_/ See Section 5C-2 \

125" - = -/-‘ !

Raised or Painted Median ~
Painted Median |

5
TYP.




Jointing Tips

Rules for Joint Layout

Things to do: Things to avoid:
e Match existing joints or cracks. e Slabs < 2 ft (0.6 m) wide.
e Place joints to meet in-pavement structures. e Slabs > 15 ft (4.5 m) wide, unless local experience dictates otherwise.
e Be mindful of the maximum joint spacing. e Angles < 60° (~90° is best); do this by dog-legging joints through curve radius points.
¢ Place isolation joints where needed. e Creating interior corners.
¢ Allow necessary adjustments to joint locations in the field. e Odd shapes (keep slabs near-square or pie-shaped).

http://wikipave.org/index.php?title=Joint Layout
OR Google: ACPA Wikipave joint layout



http://wikipave.org/index.php?title=Joint_Layout

Jointing Tips

1 Rules for Joint Layout

ACPA Wikipave - Joint Layout )

3 Intersection Joint Layout

Joint Layout Terminology

ACPA

” 4 Y 3.1 10-Step Method for Jointing Intersections

Welcome to ACPA's Concrete Pavement Wiki 3.2 Skewed Intersection Layout Alternative
cmews  This is Wikipave 3.3 Handling Wide Medians and Dual-Left Turn Lanes

Wikipave™ is a free concrete pavement, encyclopedic resource, featuring technical and general information about concrete

pavements, as well as information about the American Concrete Pavement Association, its allied Chapter/States, 3 . 4 Adj u Sti n g J O i ntS fo r Uti | ity F i xtu reS

technology partners, and other allied organizations.

This resource is provided to you courtesy of ACPA National, ACPA-affiliated chapters and state paving associations, 4 C u | S_d e_SaC Joi nt Layout

and ACPA members. Content editing is reserved for ACPA members. Contact Eric Ferrebee for access.
Clossanyeftems Thank you 2020/2021 ACPA Sponsors! 5 RO un d a bo Uts

Tools

5.1 6-Step Method for Jointing Roundabouts

eeeeeeeeeeeeee
Special pages

Printable version // g ERIE P

Permanent link CEMEX INENTAL e ~ ‘IF 6
Page information CEMENT gcp

Diverging Diamond Interchanges (DDI)
Gogeg | e 6.1 11-Step Quadrant Method for DDIs

: Sl 7 Related Pages

G s s WIRTGEN
GROUP

Related Resources and Materials

http://wikipave.org/index.php?title=Joint_Layout
< T



Jointing Tricks

Longitudinal joint termination (dead end joints)

Optional core hole
to prevent sympathy
crack




Jointing Tricks

 Longitudinal joint termination (dead end joints)
- Add tie bars

Square Manhole Boxout

L]
- Reinforcing bars
recommended to

Optional tie bars to hold cracks tight
hold potential crack
tight

FHWA Technical Advisory
Concrete Pavement Joints
T 5040.30, Jan. 2019



Snow Crackers




Snow Crackers

 Longitudinal crack from
frost heave is the likely
culprit

* New pavement

« Recommended to
remove all show or no
removal at all




Snow Crackers

* New pavement

« Curb wasn’t backfilled at
the time, added moisture

* Frost heave

D. Edge-to-Edge (typical of support frost heave/settlement):

ACPA




Snow Crackers

* New pavement
- Radial cracking

D. Edge-to-Edge (typical of support frost heave/settlement):

ACPA




Snow Crackers

* New pavement
- Radial cracking

D. Edge-to-Edge (typical of support frost heave/settlement):

ACPA




Cracking from Settlement / Poor Support

. ¥ L
£ e R

Dan DeGraaf, Michigan Concrete Association



Corner Cracking

Pavement too thin & saturated subgrade



Tie Bar Displacement




Tie Bar Displacement

Surface patch

Top View Cross-Stitch Holes (Typ.)

Verify steel at joint
Sawcut and remove exposed steel

ﬂ [Alternate Sides of Crack) /—Trﬂnsverse Joint

N

» 1 L
e .
|
Note A 24in. Min.
Cross-Sectional View
See Table 8.5
\'35"- 5°
1in. (Typ.)

1)

!

Note C

(ou

See Note B and
Table 8.5 -

Subbase

e

Install tie bars by cross-stitching

Notes:

A

Distance between holes
varies based on truck traffic
levels; 500-mm (20- in.)
spacings recommended for
heavy traffic, and 750-mm
(30-in.) for light traffic.

Epoxy deformed bar into
hole. Lengths shown in
Table 8.5 provide 25 mm
(1in.) cover at surface at
bottom (as per Note C).

Do not drill hole completely
through slab. Stop drilling
s0 epoxy/grout will not run
out of the bottom while
backfilling.

Figure 8.18. Schematic of cross stitching (adapted from IGGA [2010])

F

/ i2.1a kLI
igure 8.20. Completed cross stitching




What happened? Plastic Shrinkage

Preparation: | |
Watch the If it happens:
weather |

Do Nothing
Apply adequate | |
cure quickly Diamond grind

Surface sealers




What happened? Sawcut to shallow

Check sawcut




Joint Sawing

37

Check saw cut

Check saw depth

Maintain blades and equipment
» Tighten and replace blades

- Skid plate on early entry saw

If longitudinal isn’t deep enough,
may have time to re-saw

a) No raveling—sawed later in the window




Combined Shrinkage and
Curling Stresses

= Warning!

gﬂ Stress

© 400; Exceeds | Tensile Strength If the sum of
- Warning! SR

2 Stress 2" stresses

o __ Exceeds | ]

2% 200, Strength! o / Tensile 7/ exceeds

N A _ﬁ( / Stresses .

o2 \ / \ / established
g o N Ly trength

@ 7 | [ 7 STEngi,

= 0 T T T T P T T

2 0 6 12 18 24 30 36 42 48 54 60 66 72 CraCkS can
= develop.

Elapsed Time

www.hiperpav.com



http://www.hiperpav.com/

What Happened?

Partial Depth Repair

Joint not restored
properly

Expansion &
contraction

Patch de-bonded




Construction - Partial Depth Repairs

Critical to Restore the Joint

« Better results with compressive
relief material (board)

« Saw to full depth of patch only if
board cannot provide complete
separation of patch material on
both sides of joint (lowa DOT)

« SUDAS requires board

Chapter 5 - Concrete Pavement Preservation Guide



Construction - Partial Depth Repairs

f..é}.
%,r%w, (‘
S

Chapter 5 - Concrete Pavement Preservation Guide




Duke Cares ...

Duke wants good concrete...

Low water/cementitious material ratio
*w/cm 0.40 — 0.42

Good air distribution
» Target 8%, 0.008 in. spacing

Supplementary Cementitious Materials
SCMs (fly ash, slag)

Durable & well graded aggregates
No Magnesium Chlorides
Adequate curing




Duke Cares ...

* |If one or more parameter is off, we h
risk for material related distress




Don’t Add Water Like This




Ensure Uniform and Adequate Cure

Paint it
White!

PR S> 12




Aggregate Stockpile Management

Contamination - mud balls

Ires

On the t
Dig too deep

In the aggregate



Repairs for PCC Cracking

Dowelled/Undowelled

lowa DOT
Construction
Manual

Appx 9-6

Defact Orientation Location Description Transverse Joints Recommended Repair
Plastic Partial-depth and more i A
Shrinkage Any Anywhere than 0.007 in. wide Either Do nothing RN
Undowelled Saw/route and seal crack
E"O;:'tm"ad Transversea Mid-Panel Full-Depth EE
ra Dowelled Full-Depth Repair or LTR®
Saw & seal crack;
Undowelled Epoxy sawed joint if uncracked
Crosses or ends
Ucrn;;:'ltmllad Transverse at transverse Full-Depth Full-Depth Repair or
joint If crack jumps from sawcut to
Dowelled edge of slab within 3 feet of edge
of slab, stop sawcut, saw & seal
crack
Saw and seal crack
Uncontrolled Parallel to & Undowalled Seal joint 5
Transverse within 3 ft. of Full-Depth i
foint Full-D i
-Dapth repair to replace crack
Dowelled and joint
Spalled sawcut A
or uncontrolled | Transverse Anywhere E't’]a."’”ﬂ- more than Either Partial-Dapth Repair ‘
.0 in.wide
crack ‘
Relatively
parallel to & Sawi/route & seal the crack or
cnecnirolled Longitudinal | I . of Full-Depth Either cross-stitch the crack PO S
joint; W&y Cross Epoxy sawed joint if uncracked
or end at
longitudinal joint
Relatively
Uncontrolled Longitudinal a?t;?ilr:awrezl Full-Depth, haidine, or Either Remove and replace panel or I PN N
path: 1-5 ft spalled cross-stitch crack
from jeint
Relatively
parallal to &
Uncontrolled : further than 5 fi. . . e e m—
Crack Longitudinal from a Full-Depth Either Cross-slitch crack
longitudinal joint
or edge
Spalled sawcut
or unconfrolled | Longitudinal Anywhere Spalled Either Partial-Depth Repair
crack
Uncontrolled Diagonal Anywhere Full-Depth Either Full-Depth Repair I~
Crack S
Two or more full depth
ggtmllad ;ﬂ:rlltel?le per Anywhere cracks dividing panel Either Remove and replace panal K }1

into 3 or more pieces




Plastic Shrinkage Cracking

Do Nothing

Diamond
Grind

Surface
sealer



Transverse Cracking (mid-panel)

Saw/route and
seal crack if
undoweled”

Full-depth repair
if doweled

©2018 Applied Pavement Technology, Inc.



Transverse Cracking (<5’ from joint)

A ARt o e A T e ee . T ——

Pt ..-."ti‘-.‘-nu mﬁ%

il
] | 1.d

P il i lhq't‘i‘:‘l\-.,'::wl ":u- %u
Ay R iH "*“*‘mm:-_r Saw/route and seal
< enfr q‘l {ﬁs AN }x‘rgig:j? .. the crack if

w1 undoweled

R T T T
"\-:t:" T T N T, BT

e R g i s, M
e % i i b, g e

o,

.

o e SRS
i i e %,
! - 1, » oy

FuII -depth repair if
_ doweled

Sawed too late



Transverse Cracking (<5’ from joint)

a. Proper weakened plane saw cut and induced crack
Jeff Uhlmeyer, Washington State DOT

b. Slab cracking occurring parallel to weakened plane saw cut
Derck Tompkins, American Engineering Testing, Inc.



Spalled Transverse Joint

Partial-depth repair




Longitudinal Cracking (<1’ from joint)

Saw/route and seal
the crack or cross-
stitch the crack

Epoxy sawed joint if
uncracked




Longitudinal Cracking (> 5’ from joint)

Cross-stitch the crack®

*If working crack

Saw too late or not deep enouih



Controlling Popouts

Lightweight materials sneak around from the grout Good example of keeping enough material in front
box if head is too low of paver




Controlling Popouts

May result from insufficient material in front of paver




Mitchell County, lowa




Boxouts

Protect new
pavement when
removing forms
from boxouts




Rain Damage

Cover it and leave alone
Do not finish rain water into the surface
Diamond grind to re-establish texture

3 levels of rain damage — lowa DOT




Case 1

Texture is absent from practically all of surface

area. Surface appearance may have a "sandy" appearance
or may be "pock" marked from the rain droplets. An
occasional edge repair may be required due to excess edge
slump or from edge rounding. Small areas along edge may
have coarser particles of fine aggregate exposed. Surfaces
finished in the rain or after a rain are also included in Case
I. This includes any manipulation of the pavement surface
including mopping of the surface to attempt to remove
rainwater or retexturing while rainwater is present.

95% payment

Rain Damage

Case 2
Texture is totally absent from the surface and cement
mortar has been eroded to an extent that coarser particles
of the fine aggregate fraction are generally exposed. Some
slight troughs or depressions are apparent, exposing
coarse aggregate particles, but this damage is confined to a
limited area or randomly spread intermittently throughout
damaged area. Some edge repairs may be required to
restore eroded edges. Surface mortar that was removed by
rain water, but later replaced or supplemented with plastic

concrete is included in Case Il since a cold joint or sand
lens with minimal portland cement paste contact may have
been inadvertently incorporated into the slab.

90% payment

Case 3
Surface mortar has been practically all removed to an
extent that coarse particles of the coarse aggregate fraction
are visible. Considerable erosion of edges has occurred,
but not to an extent that pavement width is

affected. Intermittent edge repair may be required as well
as some surface patching of slight troughs or depressions

that may have formed in pavement surface due to flowing
water.

85% payment




RESOURCES

* lowa DOT PCC Paving Field Inspection PORTLAND CEMENT
https://iowadot.gov/training/ttcp/training manuals/PCCField.pdf CONCRE_.TEPAVING

- ACPA WikiPave

- SUDAS Section 7010 e
- T
FIELD INSPECTION
i 2018
* lowa DOT Section 2301 O ——

» CP Tech Center cptechcenter.org


https://iowadot.gov/training/ttcp/training_manuals/PCCField.pdf

P "

Tech Center

Jerod Gross, PE, LEED AP — - IOWA STATE
jgross@snyder-associates.com | (N B ~ UNIVERSITY

Institute for
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