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Pavement Markings



Pavement Markings
Paint Stripe Removal

Paint Stripe
Removal
using
Hydroblast
machine.

11/15/2007




Pavement Markings
Paint Stripe Removal

Removal of ﬂ o« e
paint stripe 10
using :
Hydroblast
operation able
to remove
approximately
90 feet per
minute.




Pavement Markings
Paint Stripe Removal

View of
Hydroblaster
Equipment



Pavement Markings
Paint Stripe Removal

Very little
ghost striping
when
Hydroblast
operation is
done
correctly.



Pavement Markings
Paint Stripe Removal

Example of
stripe removal
on HMA.



Pavement Markings
Paint Stripe Removal

There can be
rotary pattern
left on the
pavement.



Pavement Markings
Paint Stripe Removal

When done
incorrectly
ghost striping
occurs.



Sidewalk Ramps



Sidewalk Ramps
ADA Ramps

Encountered
existing box
culvert lid
during
construction
of Sidewalk
Ramps.



Sidewalk Ramps
ADA Ramps

Existing
sidewalk was
the lid of the
box culvert



PCC Paving Issues



PCCP Paving
PCCP Problems

Concrete
setting up
before paving
machine.

Inspection
caught this
and rejected
area.



PCCP Paving
Width required for PCCP Paving Equipment

Edge of
concrete not
formed
correctly.



PCCP Paving
Width required for PCCP Paving Equipment

Lesson:
Good
inspection
catch this
problem early.

Cheaper and
easier to
remove now
than waiting



PCCP Paving

Isolation Joints

Need to plan
ahead for
isolation joints
in PCCP
around
utilities

Paint circle is
location for
manhole

Problems?



PCCP Paving

Isolation Joints

Removed
concrete
around
manhole

What is going
to happen?



PCCP Paving

Isolation Joints

Final
Installation

Need to plan
Ahead for
joint layout
around
fixtures such
as manhole
covers



PCCP Paving

Isolation Joints

Example of
manhole
isolation joints



PCCP Paving

Isolation Joints

Example of
manhole
Isolation joints



PCCP Paving

Isolation Joints

Example of
grate inlet
without
isolation joints

Cracking at
corner



PCCP Paving

Isolation Joints

Example of
Isolation Joint
around Grate
Inlet

Other joints
options are
available

Note Joint
sealant is
below top of
concrete



PCCP Paving

Isolation Joints

Example of
Isolation Joint
around Grate
Inlet

Other joints
options are
available



PCCP Paving

Isolation Joints

Example of
Isolation Joint
around Grate
Inlet

Other joints
options are
available

Any other
problems with
this
installation?



PCCP Paving

Isolation Joints

Example of
Details
needed in
plans

Currently
Developing
a Std Plan



PCCP Paving

Isolation Joints

More information on
boxing out fixtures in
concrete pavement

Available on line at:
http://www.wsdot.wa.go
v/biz/mats/pavement/Co
ncrete_Intersections_Ju
ne04.PDF



PCCP Paving
Saw Cutting Joints

Example of a
good sawcut
joint

Clean edges.



PCCP Paving
Saw Cutting Joints

Timing of saw
cutting is
important

Saw cutting
pavement too
early causes
raveling

Need to stop
saw cutting if
raveling is
happening.



PCCP Paving
Saw Cutting Joints

Close up of
raveling on
concrete
pavement

Need to stop
saw cutting if
raveling is
happening.



PCCP Paving
Saw Cutting Joints

Saw cutting to
late or too
shallow can
cause
uncontrolled
cracking

Saw cutting
joints creates a
weakened
plane to
control
cracking in
concrete
pavement



PCCP Paving
Saw Cutting Joints

Std Plan has
depth
requirements
for saw cuts

Depth for
Transverse
saw cuts D/4

Depth for
Longitudinal
saw cuts D/3

With D being
the depth of
the slab



PCCP Paving
Saw Cutting Joints

Crack is not
going through
the saw cut
joint

Check saw
cutting
operations for
depth and
watch for
raveling

Watch for
uncontrolled
cracking



PCCP Paving
Saw Cutting Joints

Another
example of
cracking not
going through
the sawcut

Dowel bars
are not
located
across the
crack



PCCP Paving

Sealing Sawed Joints

Need to check
sealing on
sawed joints

Pavement
Joints are
narrower in
hot weather
and wider in
cold weather

Check sealant
depth during
installation



PCCP Paving

Sealing Sawed Joints

Updated Standard
Specification allows
joint sealant to be
between Y4 inch and
inch below the
top of the pavement



PCCP Paving

Sealing Sawed Joints

Avoid allowing
Joint Sealant
to over flow
from top of
the sawed
joint



PCCP Paving

Sealing Sawed Joints

Overflowing
Joint Sealant
has the
potential to
get pulled out
by traffic

In this case
just
construction
traffic is
starting to pull
out sealant.



PCCP Paving

Dowel Bars

Dowel Bars
Installation
and alignment

Need to check
if Dowel bars
meet
tolerances in
Section 5-
05.3(10).

Horizontal
distance looks
good



PCCP Paving

Dowel Bars

Dowel Bars
tolerance is
within %2 inch
of vertical and
horizontal
plane

Dowel bars
are 1.5 inches
iIn Diameter

Need to check
tolerances on
dowel bars



PCCP Paving

Tie Bars

Tie Bars
inserter was
not
consistently
inserting into
the PCCP.

Tie Bars
required to be
within 1 inch
of being
centered over
the joint.



PCCP Paving

Tie Bars

Pneumatic tie
bar inserter
was used on
the paver.

Tie bars are
used to hold
the faces of
abutting slabs
In contact



PCCP Paving
Repair

Finish of
center joint of
new PCCP
shows drag
area from
paving pan

PCCP
machine ran
track on the
left lane and
drug pan on
new pavement



PCCP Paving

Repairs

Current
condition of
longitudinal
joint.

How much
repair do you
do?



PCCP Paving

Repairs

Current
repairs on
longitudinal
joint.



PCCP Paving

Repairs

Repair of
concrete
panel during
construction
contract

Concerns?



PCCP Paving

Repairs

Better solution
to corner
repair is Y2
panel
replacement



PCCP Paving

Barrier & Moment Slab

WSDOT Plan
shows basic
design outline of
Barrier and
Moment Slab

Note block out
for catch basin

Note Finished
Roadway Grade
line.



PCCP Paving

Barrier & Moment Slab

2 years ago tried
full depth
moment slab
with PCCP

No tie bars used



PCCP Paving

Barrier & Moment Slab

NoO joints in
moment slab

Result:
Uncontrolled
cracking in
moment slab



PCCP Paving

Barrier & Moment Slab

Last year tried
extending PCCP
saw cuts into
moment slab

Appeared to help
control cracking
iIn moment slab

Tried with and
without tie bars.



PCCP Paving

Barrier & Moment Slab

Reflective
cracking in
moment slab
caused by slip
form barrier
expansion joint

Amendment to
Standard
Specifications
6-10.3(2) Cast-
In-Place
Concrete Barrier
requires
expansion joint in
barrier and
moment slab to
coincide



HMA Paving Issues



HMA Paving

Longitudinal Joints

Longitudinal
Joint required a
step wedge



HMA Paving

Longitudinal Joints

Different view of
the same
longitudinal joint
that looks like a
wedge joint.

Issues, results in
a joint which has
a higher potential
to ravel in the
future.



Tapered Edge With Notch
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HMA Paving

Longitudinal Joints

Wheel behind
paving machine
being used to
compact the
longitudinal step
wedge



HMA Paving

Longitudinal Joints

Wheel behind
paving machine
being used to
make
longitudinal step
wedge



HMA Paving

Longitudinal Joints

Longitudinal joint
looks like a
wedge joint after
being
compacted.



HMA Paving

Longitudinal Paving Joint

End result is
a feathered
longitudinal
joint



HMA Paving

Longitudinal Paving Joint

Another
example of
unacceptable
step wedge
joint.

Rolled edge
at top and
uncompacted
HMA at
bottom of
joint.




HMA Paving

Longitudinal Paving Joint

View of rolled
edge along
longitudinal
joint



HMA Paving

Longitudinal Paving Joint

Longitudinal
joint with a
better step at
the top



HMA Paving

Longitudinal Paving Joint

Better

looking
longitudinal
joint with step
wedge after
compaction



HMA Paving

Longitudinal Paving Joint

Lesson: Need
to discuss how
step wedge
joint will be
constructed at
the paving
precon

Inspect
construction of
step wedge
when paving
starts

Example of
good vertical
step at top of
joint



HMA Paving

Rubberized Crack Sealant

Paving over
rubberized crack
sealant causing
cracking and
bump in new
HMA overlay

Contract specials
did not use
Standard
Specification
sand cement
slurry for crack
sealing



HMA Paving

Rubberized Crack Sealant

Can be caused
by pre-existing
rubberized crack
sealant



HMA Paving
Rubberized Crack Sealant

Prelevel over top
of rubberized
crack sealant

Grind and
remove excess
rubberized crack
sealant

Consult with
Region Materials
Engineer



HMA Paving

Statistical Analysis of Materials (SAM)

Data being
entered
incorrectly into
SAM

Not giving the
contractor the
composite pay
factor per Std
Specifications

Mixture
acceptance
testing by the
beginning of
paving shift and
CPF by midpoint

Compaction
within 1 working
day



Noise Walls



Noise Walls
Whisper Wall

Back of whisper
wall

Architectural
finish



Noise Walls
Whisper Wall

Front Face of
wall facing
traffic

Random Board
finish



Noise Walls
Whisper Wall

Close up of
Front Face of
Wall

Theory is
whisper wall
absorbs sound
with open
aggregate
structure in
front face.



Noise Walls
Whisper Wall

Precast beams
set into shaft
foundations

Steel templates
used to keep
precast beams in
alignment

Precast noise
wall panels set
into place.



Noise Walls
Whisper Wall

Plans required
precast barrier
placed next to
wall

Whisper wall not
designed for
impact loads

Solution: install
precast barrier
with steel post
spaced in front of
wall

Change Order
$226,188.00



Structural Earth Walls



Structural Earth Walls

Wire Wall Geotextile Reinforcement

Geotextile
reinforcement
hanging from the
front of the wire
wall

Should be placed
under the
moment slab and
covered with fill



Structural Earth Walls

Wire Wall Geotextile Reinforcement

Geotextile
reinforcement
hanging from the
front of the wire
wall

Lesson: Need to
catch this error
early in the wall
construction



Structural Earth Walls

Welded wire wall system

Welded-Wire
wall system with
a CIP fascia.

Contractor using

2X4’s to maintain
correct batter on

wall.



Structural Earth Walls

Welded wire wall system

Threaded bars
are placed to
hold the forms
for the CIP facia

Geogrid is the
walls primary
reinforcement

Contractors
noticed wall
batter is out of
tolerance



Structural Earth Walls

Welded wire wall system

Contractor used
the excavator to
pull the wall face
back to the
correct batter.

Then tightened
up the nut on the
threadbar to hold
the wall face at
the correct batter

This transferred
the earth
pressure load
from the geogrid,
to the threadbar



Structural Earth Walls

Welded wire wall system

Concerns that
when the nuts on
the threadbars
are removed, the
load will transfer
back to the
geogrid and the
wall face will
move outwards



Structural Earth Walls

Alighment

The concern is
that there

could be some
post-construction
movement of the
wall face

Lesson: Need to
check batter on
walls during
construction.



Light Standard Issues



Light and Signal Standards

Pre-approved Plans

Light and signal
standards are showing
up on projects that do
not match the pre-
approved plans

Issues such as wrong
steel type and incorrect
hand hole sizes

Hand hole width is 3-3/4
Inches wide

Pre-approved Plan
shows 5 inches wide



Light and Signal Standards

Pre-approved Plans

Hand hole height is 9-7/8
inches long

Pre-approved Plan
shows 11-13/16 inches
height

ASTM A 1011 steel was
used in pole

Pre-approved plans
requires ASTM A 572
steel



Light and Signal Standards

Pre-approved Plans

Issue: End up with standards
that make electrical work and
future maintenance work more
difficult

Pre-approved Plans for Light
and Signal Standards are
available on line at WSDOT
Bridge Office Website

Std Plans are being updated to
require handholes have a
minimum 4 inch by 6 inch
inside clearance



Light and Signal Standards

Pre-approved Plans

Issue: Slip
Base modified
from pre-
approved plan

Conflict
between slip
base and
mounting base

24 of these
standards
were installed
on project



Light and Signal Standards

Pre-approved Plans

Correct Slip
Base
Installation

Std Spec 8-
20.3(13)A
requires slip
base to be
installed and
torque prior
to installation
of standard



SR 20 Cornet Bay on Whidbey Island



Questions



