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This  is  a  quest ion that  many leaders of  a  Publ ic  Works Department ,
Ci ty  or  County Engineer ’s  Off ice ,  Road and Br idge Department ,  or
even the Ci ty ’s  or  County ’s  Management Off ice may f requent ly  hear
but  might  have di f f icul ty  answering.  To begin with ,  one must  t ru ly
understand that  a  roadway does have a “measurable condi t ion” .  This
is  ca l led a “Pavement Condit ion Index”  or  “PCI ”  for  short .   This  PCI  is
typica l ly  measured f rom “0”  (very poor )  to “ 100”  (new) .   

A roadway with a  PCI  between “0 – 50”  PCI  is  in very poor condi t ion
and more than l ike ly  would need to be reconstructed f rom top to
bottom,  or  at  a  minimum mi l led (severa l  inches of  surface pavement
ground of f )  and over layed with new pavement layers .
  
A roadway from “50 – 60”  PCI  is  in fa i r  condi t ion and wi l l  l ike ly
require a  surface t reatment such as a  micro surface ,  chip seal  or
s lurry seal .   Addi t ional ly ,  a  crack sealant  should be appl ied to the
cracks in the roadway surface that  wi l l  help prevent  fur ther
deter iorat ion of  the roadway structure .   

A roadway from “60 – 80”  PCI  is  in good condi t ion and wi l l  l ike ly
need a preservat ive t reatment such as a  mal tene replacement
emuls ion appl icat ion or  a  surface seal  and of  course a crack sealant
appl icat ion.   Last ly ,  the roadways that  range f rom “80 – 100”  PCI
should not  require t reatment for  at  least  the next  2  years  under
normal  condi t ions .

The tools  to help provide the answers are a lso broad and var ied but
very important .   The f i rs t  s tep is  performing a “Pavement Condit ion
Survey. ”   This  can be performed in a  var iety of  ways ,  but  the
informat ion obtained is  necessary for  1 )  the preparat ion of  annual
roadway maintenance budgets ;  2 )  determining the extent  of  necessary
roadway maintenance;  and 3 )  potent ia l  preservat ion methods for  the
most  va lued asset  owned by the ent i ty :  the overa l l  roadway system.

What is the Condition of our Roadway System?
by Don Ward, P.E.
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Crack Seal ,  Crack F i l l  or  Crack Pour

The “Crack Seal ”  term goes by severa l  names depending on the region ,  the contractor  or  even the
product  being used.   “Crack Seal ”  is  the method of  f i l l ing cracks in the roadway surface with a
“mast ic ”  type mater ia l  which is  typica l ly  hot  appl ied with a  spray wand.   The heat ing temperature
can exceed 300 degrees Fahrenhei t  and is  typica l ly  performed with a  3  to 5-person crew.   The
process begins by c leaning the cracks ,  i f  possib le ,  then immediate ly  fo l lowing with the f i l l
mater ia l  and this  mater ia l  should be pushed into the cracks wi th a  squidgy or  some type of  tool
that  can push the mater ia l  into the crack .   The surface is  usual ly  smoothed af ter  appl icat ion.

The purpose of  “Crack Seal ing”  is  to c lose the surface of  the roadway to intrusion of  water  which
can quick ly  deter iorate the roadway requir ing a higher level  of  repair  and cost .   “Crack Seal ing”
can be covered by numerous other  maintenance techniques such as “Chip Seal ” ,  “Micro Surface”
or  “Over lay”  and wi l l  typica l ly  not  hurt  or  damage the “Crack Seal ” .  

Roadway Maintenance Terminology and Techniques
by Don Ward, P.E.

The basic  method for  performing the pavement condi t ion survey is  ca l led a  “Windshie ld Survey” .   
This  survey is  completed by a qual i f ied and exper ienced roadway maintenance indiv idual  who
actual ly  dr ives and views the ent i re  roadway system whi le  g iv ing each roadway sect ion a “PCI ”
rat ing .   This  informat ion is  f ina l ized in a  report  deta i l ing the roadway system’s  condi t ion and
most  important ly  t ransferred to a  map of  the overa l l  roadway system that  c lear ly  i l lustrates the
di f ferent  roadway condi t ions ( typica l ly  highl ighted in di f ferent  colors  for  the di f ferent  ranges of
PCIs ) .

The highest  and most  deta i led survey method is  a  “Digi ta l  Imaging Survey” .   This  is  an extremely
thorough survey that  col lects  data according to se lected dis tress parameters  of  the roadway and
is  accompanied by digi ta l  images of  the roadway.   This  method can a lso col lect  roadside asset
informat ion such as s ignage or  roadway structures .   The col lected informat ion can then be
downloaded into the ent i ty ’s  “Pavement Management Program” where i t  can be ut i l ized for
analys is ,  report  preparat ion and visual  product ion or  map generat ion.   A l l  these tools  are
extremely useful  in  ass is t ing with p lanning on an annual  basis .

There are many methods that  fa l l  between the “Windshie ld Survey”  and the “Digi ta l  Imaging
Survey”  but  the bottom l ine is  that  the pavement condi t ion survey is  cr i t ica l  to  the preparat ion of
an ef fect ive preservat ion and maintenance plan for  the ent i ty ’s  most  va luable asset ,  “our  roadway
system” .  



Penetrat ing Rejuvenat ion Emuls ion

This  maintenance process is  the surface appl icat ion of  an emuls ion of  speci f ic  oi ls  and res ins
designed to penetrate dry and weathered Hot  Mix Asphal t  Concrete (HMAC) pavements .   The
emuls ion penetrates seeking the asphal t  b inder in the pavement s t ructure in preference over  the
aggregate in the HMAC structure .   Dur ing the penetrat ion process the emuls ion combines with
the asphal t  b inder so as to restore i ts  or ig inal  “ f lexib le  pavement”  propert ies .   Dur ing the aging
and oxidat ion process of  the HMAC structure ,  the asphal t  b inder becomes dry and br i t t le  causing
cracks in the surface and into the HMAC structure as wel l .   This  deter iorat ion causes loss of
aggregate ,  s t ructura l /surface cracking and a l lows for  intrusion of  water  into the HMAC structure
with exponent ia l  deter iorat ion of  the HMAC structure over  a  short  per iod of  t ime.

This  technique a lso seals  the pavement surface f rom the intrusion of  a i r  and water  s lowing
oxidat ion ,  prevent ing str ipping/ravel ing of  the surface aggregate and extending the l i fe  of  the
HMAC structure .

The emuls ion is  appl ied with an emuls ion tanker  t ruck with a  spray nozzle bar .   Typica l ly  appl ied
at  a  rate of  0 .70 to 0 . 10 gal lons per  square yard and is  completed in a  re lat ive ly  short  t ime of  1 -2
hours .  
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Roadway Maintenance Terminology and Techniques Continued...

Unsealed Treatment ( le f t )  –  Sealed Treatment ( r ight )

Pros – Extends pavement l i fe  5-7
years  per  t reatment .  Low cost  versus
many other  pavement t reatments .
Quick appl icat ion t imeframe.  High
return on the investment .
Environmental ly  f r iendly .  Minimal
disrupt ion to t raf f ic  f low.  Restr ip ing
of  pavement is  not  required.  

Pros – Prevents  water  intrusion in the pavement surface .  S lows the degradat ion of  the
pavement surface .  Relat ive ly  inexpensive re lated to the overa l l  benef i t .
Cons – Sometimes v iewed as non-aesthet ic  v isual ly .  
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Roadway Maintenance Terminology and Techniques Continued...

Pros – Relat ive ly  inexpensive
compared to S lurry Seal  or
Micro Surface .  The t reatment
provides a  short - term seal ing of
the pavement surface ,  typica l ly
2-4  years .  Construct ion
t imeframe of  6  to 8 hours ,  then
is  open to t raf f ic .
Cons – Does not  provide any
pavement s t ructura l  benef i t .  The
treatment must  be repeated
every 3  to 5  years  to prevent
the delaminat ion of  the seal
mater ia l . Untreated ( le f t )  –  Sealed Treated ( r ight )

S lurry Seal

A “S lurry Seal ”  maintenance technique is  a  maintenance technique that  inc ludes water ,  asphal t
emuls ion ,  aggregate (smal l ,  crushed rock)  and sometimes admixture combinat ion which is  spray
appl ied or  by an emuls ion t ruck that  appl ies  the emuls ion and aggregate or  can apply this  as  a
mixture .  This  technique helps f i l l  smal l  cracks in the pavement surface ,  i t  helps seal  the
pavement surface to prevent  moisture intrusion and i t  provides an improved appearance to the
roadway surface .   A “S lurry Seal ”  can contain di f ferent  s ize aggregate ranging f rom f ine to
coarse ,  where the f ine aggregate can f i l l  smal l  cracks and provide a smoother surface and the
larger  aggregate “S lurry Seal ”  is  used to t reat  larger  surface defects  and provide a higher level  of
vehic le  sk id res is tance to reduce hydroplaning.   I t  typica l ly  takes longer to cure than a “Fog Seal ”
due to the thicker  layer  and is  between 6-10 hours that  i t  is  c losed to t raf f ic .

Sealcoat

A “Sealcoat ”  is  a  maintenance appl icat ion that  can be appl ied on numerous pavement surface
types .   The “Sealcoat ”  consis ts  of  a  l ight  spray appl icat ion of  a  di luted s low-set t ing asphal t
emuls ion.   The typica l  cur ing t ime is  between 6-8 hours for  the emuls ion to break and cure .
These t reatments are surface appl icat ion only and do not  provide HMAC structura l
enhancements .  These t reatments are typica l ly  low in cost  and are typica l ly  used to temporar i ly
postpone the need for  a  surface t reatment or  a  s t ructura l /non-structura l  over lay .  These
treatments are typica l ly  used on lower volume roadways and do not  increase the roadway surface
fr ic t ion.  

Cons – Does not  provide color
enhancement to pavement
surface .
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Roadway Maintenance Terminology and Techniques Continued...

Micro Surface

The “Micro Surface”  maintenance technique is  very s imi lar  to a  “S lurry Seal ”  in  that  i t  inc ludes
water ,  asphal t  emuls ion and aggregate (var ious s izes ) .   The biggest  d i f ference between the two
types of  t reatments is  that  “Micro Seals ”  contain var ious chemicals  that  a l low the seal  to cure
faster  than “S lurry Seals ”  thus a l lowing t raf f ic  back on the roadway in a  much shorter  t imeframe.   
Typica l ly ,  the “Micro Seal ”  is  a  thicker  appl icat ion than a “S lurry Seal ”  up to 1 ”  in  thickness .   
Polymers are of ten added to a  “Micro Seal ”  that  res is ts  turning movements of  vehic les  and
prevents  the shedding of  surface aggregates .   This  appl icat ion a lso supports  the surface
structure on roadways with higher t raf f ic  volumes.

Pros – This  pavement t reatment provides
more of  a  preventat ive surface t reatment
than “S lurry Seals ”  in  that  the t reatment is
thicker ,  and i t  is  used to repair  and extend
the pavement surface .  I t  creates a  smoother
surface that  res is ts  cracking and ravel ing .
There is  less  t raf f ic  d isrupt ion due to
quicker  cure t ime.  Delays the need for
structura l  pavement repair .  Provides
aesthet ic  roadway surface enhancement .
Cons – More expensive to p lace than
simi lar  maintenance techniques .  Does not
provide pavement s t ructura l  enhancements .
The t reatment should be repeated every 4-6
years  to prevent  delaminat ion.

Pros – This  t reatment provides a  seal ing
of  the pavement surface and the
aggregate which is  inc luded in the
emuls ion helps seal  cracks that  exis t  in
the pavement surface .  Provides an
improved pavement surface and
appearance.
Cons – Relat ive ly  more expensive than
Fog Seals  but  wi th s imi lar  t ime before
reseal ing is  required ,  3  to 5  years .  Does
not  penetrate the pavement providing
structura l  benef i t .  Takes a  longer t ime
for  product  to cure typica l ly  6-10 hours
pr ior  to t raf f ic  be a l lowed on the t reated
surface .
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Roadway Maintenance Terminology and Techniques Continued...

Pros – Typica l ly  more economical  than over lays or  in-
p lace-recycl ing for  major  roadway rehabi l i ta t ion.
Provides an improved roadway f r ic t ion coef f ic ient  to
improve vehicular  sk id res is tance.  Seals  the roadway
surface and f i l l s  cracks to prevent  intrusion of  water
into the pavement s t ructure .  Prevents  the aging of
the roadway surface due to oxidat ion and sun.  Is  a
lower cost  long term roadway maintenance solut ion.
Cons – The t reatment must  be swept  af ter  the asphal t
or  emuls ion sets  to prevent  any loose aggregate f rom
becoming a safety issue.  Addi t ional ly ,  the roadway
must  be per iodica l ly  swept  to prevent  safety issues
such as crack windshie lds ,  e tc .  This  t reatment wi l l
a lso exhibi t  a  rougher surface than a HMAC paved
roadway and wi l l  exhibi t  a  higher roadway noise level
than typica l  HMAC paved roadways .  This  t reatment is
a  non-structura l  technique.

Over lay

An asphal t  or  HMAC (Hot  Mix Asphal t  Concrete )  Over lay is  a  new layer  of  HMAC over an exis t ing
base layer  of  HMAC or base mater ia l  (compacted rock ,  HMAC base or  compacted subgrade) .   This
new layer  is  typica l ly  1 .5  inches to 3  inches in depth .

Chipseal

A “Chipseal ”  (Chip Seal/Chip and Seal )  is  a  roadway maintenance technique that  combines one or
more layers  of  asphal t  wi th one or  more layers  of  aggregate .   The asphal t  that  is  used can be a
“Hot  Appl ied”  (300 degrees Fahrenhei t  or  more)  or  lower temperature ( 150 degrees Fahrenhei t )
emuls ion.   Addi t ional ly ,  polymers or  other  addi t ives are inc luded in the emuls ion to improve the
performance.   The aggregate used can be coarse (Grade 4 )  or  f ine (Grade 6-7 )  depending on the
roadway surface condi t ions and the desired outcome of  the f in ished surface .   The process begins
with the appl icat ion of  the asphal t  wi th an emuls ion t ruck ,  fo l lowed very quick ly  by the
spreading of  the aggregate and within a  short  t ime (depending on type of  asphal t  used and
weather  condi t ions )  the emuls ion/aggregate t reatment is  ro l led to compress the aggregate into
the emuls ion with a  rubber- t i red ro l ler .   This  ent i re  process can be appl ied in mult ip le  layers .   
Typica l ly ,  wi th the larger  aggregate in the f i rs t  layer  fo l lowed by the smal ler  aggregate in the
second layer .  This  technique wi l l  ass is t  in  keeping the pavement in good condi t ion by seal ing
the roadway ,  prevents  the intrusion of  water  and seals  minor cracks .   The “Chip Seal ”  wi l l  extend
the pavement l i fe  and provide an improved f r ic t ion coef f ic ient  resul t ing in improved vehicular
skid res is tance.  



In-P lace-Recycl ing

Hot In-P lace-Recycl ing (HIR )  is  on-s i te  method for  rehabi l i ta t ing pavements .   The process is  used
to correct  surface dis tress (cracking ,  ravel ing ,  e tc . ) ,  increase surface f r ic t ion loss and surface
distort ion.   This  method is  not  intended for  correct ional  pavement s t ructure fa i lures and is  not
typica l ly  used beyond a 2 ”  repair  depth .  

The HIR process sof tens the exis t ing pavement surface structure wi th heat ,  mi l ls/scar i f ies  the
surface layer ,  mixes the mi l led surface mater ia l  wi th sof t  asphal t  or  a  recycl ing agent  a long with
addi t ional  aggregate and then places/compacts  the new recycled asphal t  surface on the roadway.

Pros -  The process can be done re lat ive ly  quick ly  wi thout  extensive construct ion documents .
The roadway is  quick ly  repaired and open to t raf f ic .  The process uses less  energy and emits
fewer greenhouse gas emiss ions .  The HIR process is  less  expensive that  many other  paving
methods .
Cons – The HIR process does not  correct  s t ructura l ,  base or  subgrade fa i lures .  I t  is  used only
to address roadway surface issues .
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Roadway Maintenance Terminology and Techniques Continued...

Pros – This  maintenance technique provides a  new structure for  damaged or  deter iorated
roadways .  Provides a  new safe surface for  roadways .  Extends the l i fe  of  the roadway.
Typica l ly ,  can be performed in l ieu of  “Ful l  Depth Reconstruct ion” .  Usual ly  is  an engineered
project  wi th p lans and speci f icat ions for  construct ion.
Cons – This  maintenance opt ion is  typica l ly  more expensive than other  methods due to
construct ion requirements ,  engineered construct ion plans/documents and cost  of  mater ia ls .   
Typica l ly ,  th is  process is  very lengthy due to extensive preparat ion ,  se lect ion of
construct ion contractors ,  e tc .  

This  appl icat ion depends on the type of  use and demands of  the roadway and is  typica l ly  an
engineered appl icat ion.   This  process is  typica l ly  a  new structura l  layer  that  is  required due to
deter iorat ion of  the exis t ing HMAC structure .   A thin Over lay can be added to exis t ing HMAC
but in most  case a  “Mi l l ing”  of  the HMAC is  required to remove the old deter iorated or  damaged
HMAC pr ior  to the Over lay .   The “Mi l l ing”  process removes the old HMAC by gr inding i t  to  the
required depth and removing the mater ia l .   The mi l l ings can be recycled and reused.  Any
problems with the under ly ing base layer  are then repaired and the new layer  of  HMAC is  then
constructed ,  compacted/rol led and the roadway restr iped.



In-P lace-Recycl ing

Hot In-P lace-Recycl ing (HIR )  is  on-s i te  method for  rehabi l i ta t ing pavements .   The process is  used
to correct  surface dis tress (cracking ,  ravel ing etc . ) ,  increase surface f r ic t ion loss and surface
distort ion.   This  method is  not  intended for  correct ional  pavement s t ructure fa i lures and is  not
typica l ly  used beyond a 2 ”  repair  depth .  

The HIR process sof tens the exis t ing pavement surface structure wi th heat ,  mi l ls/scar i f ies  the
surface layer ,  mixes the mi l led surface mater ia l  wi th sof t  asphal t  or  a  recycl ing agent  a long with
addi t ional  aggregate and then places/compacts  the new recycled asphal t  surface on the roadway.

Pros -  The process can be done re lat ive ly  quick ly  wi thout  extensive construct ion documents .
The roadway is  quick ly  repaired and open to t raf f ic .  The process uses less  energy and emits
fewer greenhouse gas emiss ions .  The HIR process is  less  expensive that  many other  paving
methods .
Cons – The HIR process does not  correct  s t ructura l ,  base or  subgrade fa i lures .  I t  is  used only
to address roadway surface issues .
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Roadway Maintenance Terminology and Techniques Continued...

Pros – This  maintenance technique provides a  new structure for  damaged or  deter iorated
roadways .  Provides a  new safe surface for  roadways .  Extends the l i fe  of  the roadway.
Typica l ly ,  can be performed in l ieu of  “Ful l  Depth Reconstruct ion” .  Usual ly  is  an engineered
project  wi th p lans and speci f icat ions for  construct ion.
Cons – This  maintenance opt ion is  typica l ly  more expensive than other  methods due to
construct ion requirements ,  engineered construct ion plans/documents and cost  of  mater ia ls .   
Typica l ly ,  th is  process is  very lengthy due to extensive preparat ion ,  se lect ion of
construct ion contractors  etc .  

This  appl icat ion depends on the type of  use and demands of  the roadway and is  typica l ly  an
engineered appl icat ion.   This  process is  typica l ly  a  new structura l  layer  that  is  required due to
deter iorat ion of  the exis t ing HMAC structure .   A thin Over lay can be added to exis t ing HMAC
but in most  case a  “Mi l l ing”  of  the HMAC is  required to remove the old deter iorated or  damaged
HMAC pr ior  to the Over lay .   The “Mi l l ing”  process removes the old HMAC by gr inding i t  to  the
required depth and removing the mater ia l .   The mi l l ings can be recycled and reused.  Any
problems with the under ly ing base layer  are then repaired and the new layer  of  HMAC is  then
constructed ,  compacted/rol led and the roadway restr iped.
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Roadway Maintenance Terminology and Techniques Continued...

Pros -  The process can be done
relat ive ly  quick ly  wi thout
extensive construct ion
documents .  The process uses
less energy and emits  fewer
greenhouse gas emiss ions .  The
CIR process is  less  expensive
that  many other  paving methods .
I t  can be used to address
numerous issues pr ior  to
over lays .
Cons – The CIR process does
correct  deeper issues such as
base fa i lures .  I t  is  used only to
address roadway surface issues .

The TxLTAP Advisory Board consis ts  of  engaged indiv iduals  who represent  Texas '  d ivers i ty  in
terms of  geographica l  locat ion ,  populat ion s ize ,  and government organizat ion.  The board
members have a var iety of  sk i l ls  inc luding ins ight  into part icular  chal lenges and trends ,  current
condi t ions ,  and technology research.

Our advisory board typica l ly  meets  one t ime per  year .  I f  you are interested in jo ining our TxLTAP
Advisory Board ,  p lease complete the form below and we wi l l  contact  you to answer any quest ions
you may have.  You can send us your informat ion:  Advisory Board

TxLTAP Advisory Board Open Seats

Cold In-P lace-Recycl ing (CIR )  is  another  on-s i te  method for  rehabi l i ta t ing pavements .   I t  is
typica l ly  used for  deeper pavement repairs  needs than HIR and the depths are f rom 2”  to 6” .   This
process is  a lso intended for  roadways that  do not  have extensive under ly ing structura l  problems.   
This  process can ass is t  roadways that  have issues wi th ravel ing ,  weather ing ,  b leeding ,
corrugat ions ,  shoving ,  rut t ing and cracking.   This  process e l iminates damaged layers  wi th a
recycled layer  which provides a  new base for  a  new HMAC over lay or  surface course .
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Upcoming Conferences and Events
Visit Our Exhibit and Meet Our Team:
 
February 4-6, 2024: Texas APWA Public Workshop & Equipment Roadeo
February 20-22, 2024: V.G. Young Institute Schools for County Commissioners Court
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Focus on Training: Vehicle Backing Safety

Instructor Spotlight
BOBBY CORNELIUS

Bobby worked 32 years with TxDOT, starting in the crew, working with the sign
crew, operating equipment, serving as crew leader, assistant maintenance

supervisor, and finishing out as maintenance supervisor. He has enjoyed teaching
for UTA since 2013. Bobby teaches maintainer, telescopic hydraulic excavator

(gradall), dozer, backhoe, loader, sweeper, broom, load & tie down, bucket truck &
digger derrick, skid steer, roller, work zone traffic control, flagger, traffic control

for first responders, and seal coat operations. Bobby has loved “playing in the dirt”
since before he could hardly walk, so his TXDOT career and his second career

with UTA is perfect for him.  When not teaching heavy equipment or working on
his farm with his own heavy equipment, Bobby serves as a deacon and Sunday

School teacher at his church. He enjoys spending time with his family. Bobby has
been married for 46 years, has two daughters and sons-in-law and nine precious

grandchildren.

Vehic le  Backing Safety ,  LTP170 ,  is  an 8-hour course designed to provide best  pract ice both in the
classroom and hands-on to prevent  the most  common accidents  that  occur in most  f leet
operat ions .  Est imates of  backing accidents  range f rom 70 to 80% of  a l l  t ruck f leet  accidents  and
can be prevented.  Vehic le  Backing Safety walks through the fo l lowing subjects :

Ident i fy  Hazard/Ci ty  Vehic le  Backing
Backing Vehic le  and Trai ler
Procedures and Techniques
Review Pol ic ies
Spotter  Posi t ioning
Fie ld Exercises ( located in a  remote area )

“Very knowledgeable ( instructor ) . ”
“Wel l  done and Profess ional ! ”

“ I t  was perfect ! ”
“ I  appreciated Bobby ’s  knowledge that  he brought  to the s i te . ”

‘ Instructor  is  very knowledgeable! ”
“ I ’m very grateful  for  a  knowledgeable instructor ! ”

“Good c lass ,  k ind inst5ructor ! ”
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