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ABSTRACT 

The Delamtect was introduced t o  t h e  Iowa Department of 

1 Transpor ta t ion  through a 1975 Federal Highway Administration 

I demonstration p ro jec t .  The Delamtect is a small  mobile u n i t  

f o r  conducting a r ap id  br idge  deck survey t o  determine t h e  

! e x t e n t  o f  delaminations (subsurface f r a c t u r e s ) .  Comparison 

I of t h e  Delamtect with manual sounding methods and d r i l l e d  

co re s  has demonstrated its r e l i a b i l i t y  . This research  has 

shown t h e  Delamtect t o  be a more e f f ec t i ve ,  more economical 

I and s a f e r  method o f  surveying br idge  decks than manual sound- 

l 
i ng  methods. The Delamtect can a l s o  be used t o  provide a 

measure of t h e  bond wi th in  membrane systems. 



BRIDGE DECK DELAMINATION STUDY 

I SUMMARY 

I Scope and Purpose 

The purpose of t h i s  research  was t o  reduce br idge  deck 

1 r e p a i r  c o s t s  by providing a more e f f ec t i ve ,  more economical 

l and s a f e r  method o f  l oca t i ng  subsurface f r ac tu r e s  (delamina- 

t i o n ~ )  and evaluat ing  p ro t ec t i ve  membrane systems. The s p e c i f i c  

! ob jec t i ve s  wi th in  t h i s  purpose w e r e  to  determine t h e  e f f e c t i v e -  

I ness  of t he  Delamtect fo r :  

1. Surveying d e t e r i o r a t i o n  of o lder  decks p r i o r  t o  
resurfacing.  

I 
2. Verifying t h a t  r esur fac ing  operat ions w e r e  successful .  

I 3 .  Determining t h e  degree o f  bond developed wi th in  a 

I 
membrane system. 

I One Delamtect survey device was purchased i n  January, 1976 

I 
i f o r  research  purposes. This  research was conducted by t h e  

I Spec i a l  Inves t iga t ions  Sect ion  o f  t h e  Of f ice  of Mater ia ls  through 

I 
March, 1978. No add i t iona l  personnel w e r e  employed f o r  t h i s  

I resea rch  and t h e  evaluat ion of t h e  Delamtect was included i n  t h e  

I o v e r a l l  br idge  and pavement t e s t i n g  program throughout t h e  S t a t e  

i 
o f  Iowa. The br idges  u t i l i z e d  f o r  t h e  evaluat ion w e r e  genera l ly  

1 s e l e c t e d  from t h e  Federal  Highway Administration (FHWA) National  

I ~ ~ p e r i m e n t a l  and Evaluation Program (NEEP). 



From t h e  r e s u l t s  of t h i s  inves t iga t ion ,  t he  following con- 

c lu s ions  a r e  drawn: 

1. The Delamtect is a more e f f ec t i ve ,  more economical 
and s a f e r  method o f  surveying br idge  decks than p a s t  
sounding methods. 

2 .  The Delamtect is r e l i a b l e  and repeatable i n  o u t l i n i n g  
areas  of t h e  delamination p r i o r  t o  resurfac ing.  

3 .  The Delamtect is e f f e c t i v e  i n  ver i fy ing t h a t  resur-  
f ac ing  opera t ions  w e r e  successful .  

4 .  The Delamtect can be used t o  provide a  measure of 
t h e  degree of bond wi th in  a  membrane system. 

Based upon t h e  f indings  of t h i s  research,  it i s  recommended 

t h a t  : 

1. Six add i t iona l  Delamtect u n i t s  be purchased. 

2 .  One Delamtect u n i t  be assigned t o  each d i s t r i c t .  

3 .  The Delamtect u n i t s  be equipped w i t h  t h e  op t i ona l  ear -  
phone audio s i g n a l  and p a i n t  spray systems. 

INTRODUCTION 

A goa l  o f  highway engineers  is t o  design and cons t ruc t  br idges  

t o  provide mainenance f r e e  s e r v i c e  thoughout t h e  design l i f e .  

Unfortunately,  t he r e  a r e  f a r  t oo  many cases where t h i s  is no t  t r ue .  

One of t h e  major concerns is t h e  premature su r face  s p a l l i n g  de te r -  

i o r a t i o n .  This spa l l i ng  is usua l l y  induced by de ic ing  s a l t  ( a s  

s a l t  water )  penet ra t ing  t h e  concre te  and "at tacking" t h e  re in forc -  



i ng  steel. This  s a l t  causes corros ion of the  t o p  l aye r  o f  

r e in forc ing  steel.  The product of t h e  corrosion occupies 

about t w i c e  t h e  volume of t h e  o r i g i n a l  metal. This expansive 

fo rce  c r e a t e s  stress t h a t  produces subsurface f r ac tu r e s .  

Under t h e  con t inua l  impact of t r a f f i c ,  these  f r a c t u r e s ,  commonly 

re fe r red  t o  a s  delaminations,  r e s u l t  i n  spa l l ing .  

In  1962, t h e  Iowa S t a t e  Highway Commission (now t h e  Iowa 

D.O.T.) discussed t h e  sub j ec t  of d e t e r i o r a t i n g  concre te  b r idge  

decks a t  a  D i s t r i c t  Engineers Meeting. This meeting generated 

a  survey of br idge  deck d e t e r i o r a t i o n  throughout t h e  S t a t e .  This 

was t o  produce a  summary of t h e  ex ten t  of t h e  d e t e r i o r a t i o n  and a  

recommended method of r epa i r .  The common method o f  r e p a i r ,  a t  

t h a t  t i m e ,  using bituminous mate r ia l s  was unsa t i s f ac to ry  a s  it 

provided on ly  temporary r e p a i r .  

Iowa began using a  high cement content  Port land Cement Con- 

crete f o r  p a r t i a l  depth r e p a i r  i n  June 1964. In  August o f  1964, 

a  con t r ac t  was awarded f o r  research  p r o j e c t  (HR-95) t o  resur face  

a  240 f t .  b r idge  with a  low slump, dense Port land Cement Concrete. 

This was t h e  beginning o f  t h e  "Iowa Method" overlays,  where t he  

unsound concre te  is removed and a  cement sand grout  i s  applied t o  

provide a  bond f o r  t he  new dense concre te  layer .  This P.C. resur -  

f ac ing  program has continued t o  expand u n t i l  t h e r e  a r e  88 br idges  

scheduled f o r  1978 const ruct ion  br inging t h e  number t o  360 f o r  t h e  



f i f t e e n  year  period. 

A very important f a c to r  i n  t h e  success of the'Towa Method" 

resurfac ing is t h e  removal of t h e  delaminated, unsound concrete .  

A procedure was developed where t h e  e n t i r e  deck was tapped with 

a hammer o r  s t e e l  rod. The areas  y ie ld ing  a "hollow" sound were 

ou t l ined  and included f o r  removal down t o  t h e  re in forc ing  steel. 

Chain drags and metal bar  drags w e r e  l a t e r  used t o  reduce t h e  

t i m e  and e f f o r t  of conducting t h i s  sounding operat ion.  

On June 16, 1975, t he  FHWA presented Demonstration P ro j ec t  

No. 33 ,  "Bridge D e c k  Evaluation Techniques" on a US 30 br idge  

over t he  D e s  Moines River i n  Boone County. One of t he  devices 

included i n  t h a t  demonstration was a Delamtect developed t o  con- 

duct  a rapid  survey of t h e  ex ten t  of delaminations.  

The FHWA demonstration pr imar i ly  advocated t he  use of t h e  

Delamtect t o  d e t e c t  delaminated a r ea s  i n  t h e  deck concrete .  The 

l i t e r a t u r e  a l s o  s t a t e d  t h a t  t h e  device could be used over a 3 t o  

4 i n .  bituminous overlay,  bu t  could n o t  d i s t i nqu i sh  between delam- 

ina t ions  and unbonded overlays.  This  generated t h e  idea of using 

t he  Delamtect t o  evaluate  t h e  bond of  membrane systems (with A.C .  

wearing s u r f a c e ) .  This type of br idge  deck membrane system was 

placed on some new Iowa br idges  i n  1975 t o  p ro t ec t  t he  re in forc ing  

s t e e l .  Problems were encountered wi th  some shee t  membranes i n  

developing o r  maintaining s u f f i c i e n t  bond. A vapor "outgassing" 



from the  underlying P.C. Concrete e i t h e r  f i l l e d  voids l e f t  

during const ruct ion  or destroyed bond causing b l i s t e r i n g .  

When the  b l i s t e r e d  areas  were tapped wi th  a hammer o r  s t e e l  

rod, a hollow sound was detected,  b u t  much less d i s t i n c t  than 

on P.C. Concrete. 

DESCRIPTION OF THE DELAMTECT 

The Delamtect is a small  mobile u n i t  manufactured by S.I.E. 

Inc., of Forth Worth, Texas. The e l ec t ron i c ,  acous t i ca l  device 

imparts a tapping impuLse i n t o  t he  su r face  of t h e  concrete.  An 

o s c i l l a t i n g  solenoid mounted on two steel wheels generates  t h i s  

impulse. The rece ivers  t h a t  " l i s t e n "  t o  l o c a t e  t h e  hollow a r ea s  

a r e  two o i l  f i l l e d  inner  tube tires. A hydraphone (pressure  

t ransducer)  is mounted near  t h e  bottom wi th in  each of these  o i l  

f i l l e d  t ires and monitors the  response from t h e  tapping. A 

response from each wheel is t ransmit ted  t o  a dual  channel s t r i p  

c h a r t  recorder.  Each steel t r ansmi t t e r  wheel opera tes  t h r ee  

inches from t h e  rec iever  t i re ,  thus ,  eva lua t ing  a t h r e e  inch 

wide s t r i p .  The two th r ee  inch wide s t r i p s  t r ave r se  n ine  inch 

cen te r  t o  cen te r  f o r  each pass. 

OPERATION OF THE DELAMTECT 

The S.I.E. Company provides an opera to rs  manual conta in ing 

genera l  i n s t ruc t i ons  f o r  t h e  use of t h e  Delamtect. T e s t  Method 

No. Iowa 1010 (Appendix A )  ou t l i ne s  more e x p l i c i t  i n s t ruc t i ons  



f o r  de tec t ion  of delaminated areas  on b r idge  decks. Tes t ing  

of b r idges  with ho r i zon t a l  o r  v e r t i c a l  curves requ i res  modified 

layout  procedures b u t  t h e  Delamtect is j u s t  a s  e f f e c t i v e .  The 

t ransverse  paths must be marked on t h e  b r idge  more o f t e n  a s  t h e  

cord l i n e  does no t  funct ion  on t h e  hor izon ta l  curves nor on v e r t i -  

c a l  curves i n  a  wind. 

! The c a l i b r a t i o n  and adjustment of t h e  u n i t  is covered i n  t he  

manufacturer 's  o p e r a t o r ' s  manual. Generally, t h e  adjustments a r e  

e a s i l y  made with t he  " t r i m  pot" adjustments i n  t h e  s to rage  com- 

I .  partment. There have been a few cases where i n t e r n a l  adjustments 

w e r e  necessary t o  allow " t r im pot" adjustment. 

The de f l ec t i on  response of t he  Delamtect w i l l  be g rea t e r  f o r  

l a r g e ,  shallow a reas  of delamination and less f o r  small ,  deep 

a reas .  In  an e f f o r t  t o  e s t a b l i s h  a  set of s tandards  t o  check 

r e s u l t a n t  de f lec t ions ,  a  set  of 3 f t .  x 3 f t .  t h i n  s l a b s  (4 i n . ,  

1 in . ,  2 in .  th ick)  w e r e  made. The r e s u l t a n t  de f l ec t i ons  w e r e  

I except ional ly  va r iab le .  A small  d i f fe rence  i n  l a t e r a l  pos i t ion  

would y i e ld  considerable d i f fe rence  i n  reading. Experimentation 

I with  a  va r iab le  th ickness  ramp seemed 'to y i e l d  more cons i s t en t  

I r e s u l t s .  The magnitude of de f lec t ion  var ied  wi th  t h e  th ickness  

and produced a r epea tab le  t r a c e  shape. No check "standards" 

I have been es tab l i shed  t o  da te .  



TESTING AND EVALUATION USING THE DELAMTECT 

Surveyinq Bridqes P r io r  t o  Resurfacing 

In  fowa, a delamination survey is conducted on a l l  br idges 

t o  be included i n  t h e  deck resurfac ing program. This survey is  

used f o r  t he  design and es t imat ing  of q u a n t i t i e s  f o r  t h e  p ro j ec t .  

The preparat ion of t h e  deck f o r  resurfac ing is separa ted  i n t o  

t h r e e  b i d  items with b r i e f  desc r ip t ions  as: 

1. Class  A   ridge Floor Repair - Removal of concre te  t o  
a t  l e a s t  t he  l e v e l  of t o p  re inforc ing steel,  b u t  not  
f u l l  depth. 

2 .  Class  B Bridge Floor Repair - F u l l  depth removal. 

3 .  Bridge Floor Overlay - Sca r i f i c a t i on  t o  a depth % in .  
below the  o r i g i n a l  surface.  

J u s t  p r i o r  t o  t h e  resurfac ing,  a second survey i s  conducted 

and a reas  requi r ing  Class  A o r  Class  B r epa i r  a r e  pa in ted  on t h e  

deck surface  t o  a id  t h e  con t rac to r .  

The equipment t h a t  is genera l ly  used f o r  t h i s  pre-construc- 

t i o n  survey cons i s t s  of b a r  drags,  chain drags,  hammers o r  o the r  

metal  devices.  Even though these  depend upon t he  percept ion by 

t h e  e a r  of t h e  opera tor ,  wi th  some opera tor  experience, these  

methods have proven t o  be very r e l i a b l e .  This procedure is some- 

what s l o w  and tedious  and requ i res  d i l igence  of t h e  opera tor .  

There a r e  a l s o  t i m e s  when t r a f f i c  noise  i n t e r f e r e s  with t h e  opera- 

t o r ' s  a b i l i t y  t o  hear  and perce ive  t he  "hollow" sounding areas.  

The Delamtect has been compared with t h e  manual sounding 



I methods mentioned above on selected bridges from the National 

i 
Experimental and Evaluation Program of the FHWA. The Delamtect 

has demonstrated complete agreement when compared to delaminations 

I as located by manual methods. Using the manual sounding methods, 

I the operator relies on perception by his ear to judge a particular 

area as "hollow" or "not hollow." The only delamination informa- 

1 tion utilized in the resurfacing program is separation into the 

I "hollow" or "not hollow" classifications. The Delamtect not only 

makes this classification, but yields various magnitudes of deflec- 

I tion related to the size and depth of the delamination. Even 

I though no significant use is presently being made of these varying 

magnitudes of deflection, they are interesting in demonstrating 

1 the repeatability of the Delamtect. If the Delamtect is operated 

l over the same path, near duplicate traces are produced. The slight 

differences are believed to result from slight deviations in the 

I path traversed. 

I The reliability of the Delamtect has also been demonstrated 

by core drilling of delaminated areas to identify the location of 
1 
\ the fracture. 

I The Iowa D.O.T. Delamtect was ordered without the earphone 

or paint spray options. The paint spray option was later purchased 

I and added to the Delamtect. This is a definite asset in identify- 

I ing hollow areas on the deck surface. The earphone system has not 



1 been ordered,  b u t  would a l s o  be a b e n e f i t  i n  f ree ing  t h e  opera tor  

of con t inua l  observat ion  of t he  t r a c e .  This  would r e s u l t  i n  

improved event  nota t ion .  

I Evaluation of Bridqe Resurfacinq P ro j ec t s  

I Due t o  manpower l im i t a t i ons ,  very few br idge  decks had been 

surveyed by manual sounding a f t e r  resurfac ing.  The Delamtect 

1 has been used extens ively  i n  a survey of dense P.C. Concrete resur-  

i fac ings  which d a t e  back t o  1965. A s  would be expected, t he  Delam- 

tect  is a l s o  r e l i a b l e  f o r  pos t  cons t ruc t ion  evaluat ion.  These sur-  

1 veys have v e r i f i e d  the  absense of delaminations o r  unbonded a reas  

! on recen t  p ro j ec t s .  Hollow areas  have been i d e n t i f i e d  and i n v e s t i -  

gated on o lde r  p ro j ec t s .  Because t h e r e  was no pos t  cons t ruct ion  

1 survey, t h e r e  is no way t o  determine i f  t h e  hollow a reas  a r e  a 

! r e s u l t  o f  poor su r face  prepara t ion  a t  t h e  t i m e  of cons t ruct ion .  

The Delamtect would provide t h e  c a p a b i l i t y  of more e f f e c t i v e  pos t  
i 
I cons t ruct ion  evaluat ion and thereby v e r i f y  t h a t  des i red  r e s u l t s ,  

performance and longevity a r e  obtained. 

I 
Evaluation of Bond Within MemQrane Systems. - 

In  1974, a protec t ion  system was required  on a l l  b r idge  decks 

I with f ede ra l  funding. IQwa applied Neoprene, Bituthene and Protecto-  

I wrap membrane systems on 1-380 b r idges  i n  Cedar Rapids. During t h e  

I 
hot  summer months of 1975, following const ruct ion  i n  t h e  f a l l  of 

I 1974 and be fo re  being opened t o  t r a f f i c ,  many blisters w e r e  observed 



on t h e  Neoprene membrane system. Some manual "sounding" had been 

conducted t o  l o c a t e  "hollow" a reas ,  b u t  t h i s  was r a t h e r  slow and 

t h e  l i m i t s  of t h e  a reas  were no t  e a s i l y  def ined on t h e  a spha l t  

concrete .  

I n i t i a l  use of t h e  Delamtect t o  survey membrane systems generated 

doubt a s  t o  t h e  e f fec t iveness .  This f i r s t  attempt was t o  eva lua te  t h e  

bonding o f  t h e  Neoprene system and a l l  t e s t i n g  seemed t o  y i e l d  sub- 

s t a n t i a l  de f lec t ions .  This Neoprene system consis ted  of a  l aye r  of 

UWM-28 (polyurethane) adhesive placed on t h e  concrete  deck, a  Neoprene 

shee t ,  another  l ayer  of UWM-28, a  p ro tec t ion  board a n d t h e a s p h a l t  con- 

crete wearing coarse.  A t  f irst,  some ind iv idua l s  were of t h e  opinion 

t h a t  t h e  g r ea t e r  de f l ec t i ons  were a r e s u l t  of t h e  l ayers  of f l e x i b l e  

mater ia ls .  Between t h e  s u b s t a n t i a l  de f l ec t i ons ,  t he r e  w e r e  very s h o r t  

s ec t i ons  of t r a c e  exh ib i t ing  no de f l ec t i on  which does no t  support  t h e  

"def lec t ion  r e s u l t i n g  from f l e x i b l e  mater ia l"  opinion. Because t he  

wnbonded a reas  w e r e  o r i en ted  p r imar i ly  long i tud ina l ly ,  t e s t i n g  was 

conducted using t ransverse  passes with t h e  un i t .  

Tes t ing  of t h e  Bituthene and Protectowrap systems produced 

t r a c e s  wi th  e s s e n t i a l l y  no de f l ec t i ons  (a  high degree o f  bond). 

i Based upon t h i s  membrane t e s t i n g  da ta ,  t h e  Delamtect was very e f f e c t i v e  

i n  evaluat ing  t h e  lack  o f  bond. It ind ica ted  very poor bonding of t h e  

Neoprene system which was confirmed both  by the  blisters and explora- 

i t o r y  removal of some aspha l t  mat and Neoprene membrane. 



The Delamtect again d e m o n s t r a t e d i t s a b i l i t y  t o  produce a  t r a c e  

wi th  no t  only s imi l a r  shape, b u t  i f  operated over t h e  same longi tudi -  

na l  path,  t h e  magnitude of de f l ec t i ons  a r e  a l s o  duplicated.  This 

method could then be used t o  ass ign a  q u a n t i t a t i v e  value t o  t h e  bond- 

i ng  on a p a r t i c u l a r  t e s t  date .  

ADVANTAGES OF THE DELAMTECT 

R e l i a b i l i t y  

R e l i a b i l i t y  is one of t h e  most important advantages of t h e  Delam- 

tect.  I t  has been proven e f f e c t i v e  i n  l oca t i ng  "hollow" a reas  r e s u l t -  

ing from delaminations o r  lack  of bond. There is very l i t t l e  opera tor  

labor  o r  hearing percept ion required,  the re fore ,  reducing t h e  depend- 

ence on t he  d i l igence  o f  t h e  opera tor .  It w i l l  y i e ld  almost p e r f e c t  

r e p e t i t i o n  of de f lec t ion  due t o  t he  "hollow" areas .  

Economics 

The Delamtect is  a very  rapid  survey method. The f i e l d  survey 

of a  t y p i c a l  200 f t .  x  30 f t .  b r idge  with manual sounding r equ i r e s  

approximately 12 man hours. The same f i e l d  survey with t h e  Delam- 

tec t  can e a s i l y  be completed i n  one hour and could be accomplished 

by t h r e e  technic ians  ( t h r e e  man hours ) .  The time f o r  reduct ion o f  

t h e  da ta  i n  t he  o f f i c e  would vary depending on t h e  amount of delami- 

na t ions ,  b u t  would r equ i r e  approximately s i x  man hours f o r  e i t h e r  

method. The s ign ing  and p ro tec t ion  required  from t h e  Of f ice  of Mainte- 

nance would be reduced from a four  hour period t o  a  one hour period.  



I On four-lane roadways. t h e  t r a f f i c  is funneled i n t o  t h e  open lane  

i and signing personnel a r e  u t i l i z e d  f o r  manual sounding, bu t  on two- 

l ane  raodways, t r a f f i c  con t ro l  by one o r  two flagmen would be con- 

1 t i n u a l l y  required.  Every b r idge  would have d i f f e r e n t  survey and 

s igning requirements, bu t  f o r  t he  survey ( inc luding da ta  reduct ion)  

of a 200 f t .  x 30 f t .  b r idge ,  t he  manual method would requ i re  approxi- 

1 mately 26 man hours and t h e  Delamtect Method, I1 man hours. On a four  - 

i l ane  roadway, t h i s  would be approximately 18 man hours f o r  manual and 

9 man hours f o r  t h e  Delamtect. 

Safe ty  

I The s a f e t y  of both  t h e  motor is t  and t h e  survey technician would 

be improved a s  t he  t i m e  when t r a f f i c  is obs t ruc ted  would be approxi- 

I mately 25% of t h a t  requi red  f o r  a manual sounding survey. 
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IOWA DEPARTMENT OF TRANSPORTATION 
IIIGHWAY DIVISION 

Office of Materials 

METHOD OF TEST FOR DETECTING 
DELAMINATIONS USING THE DELAMTECT 

This test method covers t h e  survey 
of bridge decks t o  determine the extent  
of delaminations using t h e  Delamtect. 

A. Apparatus 

1. Delamtect (Figure 1 and 2) 
2. Tape measure 
3. Cord l i n e  (500' long) 
4. Lunber crayon 

Figure 1 
Delamtect i n  Operation 

Figure 2 
Rear View of Delamtect 

8 .  Test Record 

Information t o  be recorded in f i e l d  
book: 

1. Projec t  No.  including County and 
Design No. 

2. Year of l a s t  deck surfacing 
3. Location descr ip t ion ( route  NOS., 

.stream name, R.R.  name e tc . ,  
d i s t ance  from knownreference) 

4. Dimensions ( length and width - 
curb t o  curb) 

5. Skew i f  known 
6. Surface type (PCC oq AC) 
7. Any spec ia l  f ea tu res ,  (known or 

observed) 1 , . . .  . . .  . . ... . ,  
. . .  . 

. . 8. Names of crew . : , . . 
9. Date o f  survey . '., 



I Information t o  be recorded on s t r i p c h a r t :  

1. Project  No. and County 

I 
2. Location and description (Road, stream 

e tc . ,  and da te  on each end of char t )  
3. Survey beginning location (s ide  and 

end) 

I 
4. ~ d e n t i f y  e l e c t r i c a l  zero, background 

response and ca l ib ra to r  bar readings 
before and a f t e r  each bridge sumey 

5. Pass number and direct ion of t rave l  
6. Ends of bridge, jo ints ,  expansion 

devices 

C. Test  Procedure 

I I 1. Read t he  ins t ruct ions  i n  t he  Opera- 
t o r ' s  Manual f o r  the  SIE Delamtect. 

2 .  Verify t h a t  the  ba t te ry  has suf f i -  

! c i e n t  charge. 
3. Turn power switch, "ON," t ransmitter 

and cha r t  dr ive  switches "OFF" t o  
let the  Delamtect warm up while mark- 
ing the  bridge fo r  survey. 

4. Bridge layout: beginning a t  curb 
face, mark 18" spacings across each 
end of the  bridge deck. 

I 5. Delamtect Calibration': 

a. Place ca l ib ra to r  bar behind t he  

I Delamtect and pu l l  the Delamtect up 
onto t h e  ca l i b r a to r  bar.  Push 
down on handle to l i f t  the  swivel 
wheel o f f  t he  surface t o  assure t h a t  
t he  Delamtect is  properly located on 
the  ca l i b r a to r  bar,  then l e t  swivel 
wheel back t o  surface. 

I b. With power "ON," turn  char t  
d r ive  "ON" t o  run about I" of cha r t  
paper. (Figure 3) Mark t h i s  t r a ce  
etEZ" ( e l e c t r i c a l  zero).  

I 
I c . W.ith "ON, " function 'CALI- 

BRATE, " t ransmit ter  "ON" and char t  
d r ive  "ON," ad jus t  Trim Pots mounted 

I a t  top of  storage cabinet so t h a t  
t he  t r a c e  is  20 minor char t  d ivis ions  
above "EZ." Mark t h i s  t r ace  "6" 
(cal ibrate) , .  Switch function to  

I "OPERATE" and the pen should de f l e c t  
to  about 35 minor char t  divisions . . 
above "EZ . " ,' 
d. With the Delamtecton a sound 
portion of t he  bridge deck, power 
"ON, " t ransmit ter  "ON," function 
  OPERATE,:*^.: t u rn  cha r t  dr ive  "ON" and 
run about 1." of Mark t h i s  
t r a ce  ''BR". :(background response). 

Test Method No. Iowa 1010 
April  1978 

Figure 3 
S t r i p  Chart of Calibration Procedure 

6. Operation 

a.  Stre tch the cord l i n e  between 
marks on each end of t he  bridge.  

b. Be sure  the  cha r t  dr ive  r o l l e r  is 
i n  contact with t he  char t  paper a s  
the  mechanical cha r t  dr ive  advances 
the  char t  paper the  proper speed t o  
cor re la te  with t h e  dis tance traveled.  

c.  Note pass number and d i rec t ion  of 
t rave l  on char t  paper. 

d. With power "ON," t ransmit ter  "ON," 
function "OPERATE," push t he  DeJam- 
t e c t  a t  a normal walking speed follow- 
ing the  cord l i n e  with t he  swivel 
wheel. Mark ends o f  bridge,  expansion 
devices, e tc . ,  with t he  event marker 
which is act ivated by t he  button on 
the  s i de  of the  handle. 

e.  After deck has been surveyed using 
18" spacings, repeat  s t eps  5a through 
5d before turning power "OFF." 

7. Delaminations (def lect ion of  4 or  
more minor char t  d iv i s ions  above 
"BR") may be  marked on bridge a t  time 
of survey by ac t iva t ing  t h e  pa in t  spray. 



Data Interpreta t ion and Plot t ing 

1. Se lec t  a reasonable longitudinal 
sca le  and use an exaggerated 
transverse s ca l e  (example: longi- 
tudinal  1"=10'. transverse 1"= 
4 ' )  

2. Lay out t h e  test l i ne s  on 9" 
centers  t o  the  selected scale.  

3. P lo t  the  l i m i t s  of a l l  portions 
of each t r a ce  exhibit ing deflec- 
t i on  of four o r  more minor divi-  
s ions  above t he  normal background 
response l eve l  ( f igure  4 ) .  

4. Connect t he  l i m i t s  of these p lo t s  
and ou t l i ne  the  individual delami- 
nated areas.  

5. Establ ish  a block out l ine  around 
general  areas of delamination. 

6. Determine t he  t o t a l  area contained 
i n  the block ou t l ine  areas. 

7. Divide the  area obtained i n  point  
"6" by the  t o t a l  bridge deck area 
and multiply by 100 t o  yield the 
percent of delamination. 

F i g u r e 4  ' '  

S t r i p  charit Showing Deflections 
Resulting From Delamination 

. . 
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E. Precautions 

1. Before moving onto the  t raveled 
portion of the roadway, be ce r ta in  
t h a t  the  required s a f e ty  devices 
are  in place. Wear a s a f e ty  vest  
while on o r  near t h e  traveled way. 




