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ABSTRACT 

The major problem with durabi l i ty  of asphal t  cement concrete (ACC) 

overlays to rehabilitate jointed portland cement concrete (PCC) 

pavement comes from reflective cracking .  The objective of this re- 

search was to evaluate t h e  effectiveness of Glasgrid in regard to 

preventing reflection cracking. Glasgrid is a glass f i b e r  mesh 

with 1/2 inch by 1 inch openings (Figure 1 ) .  Each strand is com- 

posed of many small glass f i b e r s .  After the grid is formed, it is 

coated with a polymer modified asphalt cement. 

In 1986, four experimental Glasgrid test sections were incorporated 

into Polk County project IR-35-2(191)67--12-77 on Interstate 35  

from I A  5 to t he  west 1-80 interchange on the  west edge of D e s  

Moines, Sing le  and double layers of Glasgrid were placed over 

transverse cracks and joints of t h e  existing PCC pavement. The 

Glasgrid was placed on the PCC pavement f o r  one section and between 

lifts of the ACC resurfacing on t he  other three sections. 

The four Glasgrid sections were compared to t w o  sections without 

Glasgrid for four years. The s e c t i o n s  were reviewed annually to 

determine how many cracks or joints had reflected through t h e  re- 

surfacing. Glasgrid placed on t h e  PCC pavement was more effective 

at preventing reflection c rack ing  than Glasgrid between l i f t s  of AC 

resurfacing.  In general, Glasgrid yielded a small reduction or re- 

tardation i n  the amount of reflection cracking, but not sufficient 

to j u s t i f y  additional expense f o r  the use of Glasgrid. 



PAGE 2 

INTRODUCTION 

An ACC overlay is most often the rehabilitative e f f o r t  used to 

maintain the  serviceability of either an ACC roadway or a PCC 

roadway. The major problem in durability of this ACC overlay comes 

from reflective cracking. These cracks usually open allowing water 

to enter t h e  unsealed crack and strip the ACC in the overlay allow- 

i n g  accelerated deterioration at the crack, The ACC overlay be- 

tween t h e  cracks remains durable, bu t  the Life of the  ovexlay is 

governed by the weakest link. 

There have been many e f f o r t s  to control reflective c r a c k i n g  through 

ACC overlays. Stress relieving layers have been used with moderate 

success. A wide variety of eng inee r ing  fabrics  to prevent reflec- 

tive cracking have been used. These have exhibited varying degrees 

of success, The Glasgsid material is a g l a s s  fiber mesh designed 

to reinforce t h e  ACC in the pavement construction. 

PROJECT LOCATION 

The evaluation of t h e  Glasgrid was incorporated i n t o  construction 

of P o l k  County project IR-35-2(191)67--12-77, This was an ACC re- 

su r fac ing  project on 1-35 beginning at the interchange of IA 5 and 

extending northerly to just south 0 5  the west 1-80 interchange, a 

total of 4.015 miles. The successful bidder  on this project let 

June 2 4 ,  1986, was Manatt's, Inc. 
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The objective of the research was to evaluate the effectiveness of 

Glasgrid in regard to preventing re f lec t ion  cracking. 

MATERIALS 

The m i x  designs f o r  both t h e  Type A, 3 1 4 "  binder course and the 

1/2", Type A surface course are  included in Appendix A, The 

crushed limestones for these mixes w e r e  obtained from the Martin- 

Marietta, Ames Mine in Story  County. The sand was from West Des 

Moines in Polk County, The asphalt cement (AC) for the Type A 

mixes was AC 20 produced by Amoco f r o m  Davenport. 

The Glasgrid was supplied in rolls 5' wide by B a y  Mills L i m i t e d  of 

O n t a r i o ,  Canada. Glasgrid is a glass fiber mesh with 1/2 inch by 

1 inch openings (Figure I), Each strand is composed of many small 

glass fibers. A f t e r  the grid is formed, it is coated with a 

polymer modified AC, 

CONSTRUCTION 

Production and Paying of t h e  ACC began July 21, 1986, and was com- 

pleted October 1 4 ,  1986. The ACC overlay over t h e  PCC consisted of 

three courses. The first was a f 1/2" AC binder course followed by 

a second I 1/2" ACC binder course followed by a 1 1/2" ACC surface 

course. The Glasgrid was placed in the southbound roadway, There 

were no significant problems encountered in placing t h e  Glasgrid 

material. 
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Figure I Glasgrid Mesh, 1/2 i n c h  x I inch 

DESCRIPTION OF TEST SECTIONS 

Four different placement systems w e r e  used f o r  the Glasgrid in an 

effort to prevent r e f l e c t i o n  cracking. The loca t ions  of the joints 

and cracks in the Glasgrid Test Sections are given in Appendix B. 

The Glasgrid w a s  placed over 35 joints and cracks in T e s t  

Sec t ion  I from Milepost IMP) 71.94 to MP 72.15. The placement 

technique used in Test Section 1 was to place one  roll of Glasgrid 

in a single width d i r e c t l y  over the PCC transverse joint or crack, 

This was done only in the driving lane .  

Test Section 2 from MP 71.60 to MP 7 1 - 9 4  was a comparative section 

where no Glasgrid was used. 
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In Test Sec t ion  3 IMP 71.24 to MP 71.47)  , the  first 1 1/2" of AC 

binder course was placed directly on the PCC followed by the place- 

ment of the Glasgrid, followed by t h e  placement of an a d d i t i o n a l  

I 1/2" of binder and then 1 1/2" of surface course. This technique 

was also used f o r  35 cracks and j o i n t s .  

T e s t  Section 4 (MP 71-03 to MP 71.22) u t i l i z e d  t w o  5 '  wide strips 

of Glasgrid for each joint or crack. The Glasgrid for Test S e c t i o n  

3 was placed on top of the first 1 1/2" binder course. These t w o  

layers  of Glasgrid were overlapped by 2"with t h e  double layer of 

Glasgrid being directly over the crack or joint. An additional 

1 1/2" of b inde r  and 1 1/2" of surface was then placed over the 

Glasgrid, 

T e s t  Sec t ion  5 (MP 70.82 to 71-01] was similar to Test Section 3 in 

that two s t r i p s  of Glasgrid were used over each joint or crack, but 

in this case, they were overlapped by 4 ' .  This again gave a double 

layer of Glasgrid placed on t h e  f i rst  1 1 / 2 "  ACC overlay course. 

Again, an additional 1 1/2" of binder and 1 1/2" of AC surface were 

placed on t o p  of the double layer of Glasgrid.  

Another comparative section w i t h  no Glasgrid (Test Section 6 )  ex- 

tended f r o m  MP 7 0 . 4 5  to MP 7 0 . 8 0 .  
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PERFORMANCE EVALUATION 

The evaluation consisted of an annual crack survey f o r  the s i x  

sections. A brief summary of the sections is: 

1. S i n g l e  layer, single w i d t h  of Glasgrid on t h e  PCC pavement. 

2 ,  Comparative section without Glasgrid. 

3 .  S i n g l e  layer, single width of Glasgrid between l i f t s  of ACC re- 

surfacing, 

4 .  Docble layer of Glasgrid between lifts of ACC resurfacing with 

a 2-foot overlap. 

5 .  Double layer of Gfasgrid between lifts of ACC resurfacing with 

a 4- f00 t  overlap, 

6 ,  Comparative section w i t h o u t  Glasgsid.  

A summary of the  results of the annual crack surveys is given in 

Table 1, 



TABLE 1 
Smmq of Anrmal Crack Suwqs 

Average Crack % of 
N m h r  of Cracks Spacing Feet Initial # Cracks Reflected 

m To Length Nov, Nov. Oct. Oct. N m .  Nov. kt. Oct. ofcracks Nov. Nov. Oct, Oct, 
Sec. MP MP --- 88 89 90 87 88 89 90 Feet 87 ------- &Joints 84 88 88 90 ---- 

*Estimated by calculation 
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The best performance of Glasgrid was section 1 with a single layer 

on t h e  PCC pavement with 4 3 %  of t h e  cracks or j o i n t s  reflecting f o r  

an average crack spacing of 62 feet, The poorest performance of 

GLasgrid (section 3) was a single layer between ACC l i f t s  with 80% 

of t h e  cracks or j o i n t s  r e f l e c t i n g  for an average crack spacing of 

4 3  feet. 

The sections without Glasgrid w e r e  very s i m i l a r  in performance with 

62% of t h e  cracks and j o in t s  reflected f o r  an average crack spacing 

of 48 feet. One Glasgrid section d id  n o t  perform a s  we11 as the 

section without Glasgrid and three Glasgrid sections performed bet- 

ter than t h e  conventional sections. 

CONCLUSIONS 

This research evaluating the prevention of reflection cracking w i t h  

Glasgrid supports t h e  following conclusions: 

I, Glasgrid placed on the PCC pavement was more effect ive at pre- 

venting reflection cracking than Glasgrid between lifts of ACC 

resurfacing. 

2 .  In general, the use of Glasgrid would yield a small reduction 

or retardation in t h e  amount of reflection cracking, but not 

sufficient to jus t i f y  additional expense for t h e  use of 

Glasgrid.  
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Appendix A 

Mix Designs for Asphalt Cement Concrete 



C b t ' \ i ~ :  Polk POI T .o.: ~ ~ q * W f l - - 1 2 + -  - 8-1 2-86 
On 1-232 rrom j u s t  ~ o u f n  oy t%e Ioz,ra 3 nLercr,ange,  .rorTh k?TjiT~- -- - 

, I  LOCATION: sou th  of the 1-80 I n t e r change .  

Type A COURSE: suy-fa- MIX S U E :  1 I?" I Y P E - A 1 \ 3  CLASS OF l:IX : - 
VPD 

:OI\:?.ACTOR: t t s TEAFFSC: 1 1.0OO XSK XX 

GRADATION OF INDI\JIDUAL AGGREGATE SAhIPLES (Typical, Target, or Avc.:agc) 

4 S6r:PLE 
A'tATERIAL 1 ih3EHT. I !:?rix" 

: /2 "  - Cr. Lmst. If.iT6-I5I 1 55% 

12" Cr. Lmst. 

PCODUCEQ & LOCATION 

>Tart in Marietta ( A m e s )  SV-24-84-24 S t o r v  - 

PRELIMINARY JOB MIX FORMULA TARGET GRADATION 

PRODUCTION LIMITS FOR AGGREGATES APPROVED BY THE CONTRACTORJPRODUCER 

The a ! ~ c u c  data rs I -rn#s+,ed for 
:.ec. Nc . e ic .1  ~n fo rx .s i~cna l  pvvzoses only. The 

Ca-,rracting Aulhorotv rr.i.ke$ no 
r+:rleSl.ntaltOnS 3% I 0  8tTl;r3ty. -.--- 

I 0 2 4  & SP-663 c - ~ : l b t r  ,.x>trss or ~ n g ! : e d .  v.hrCh .:.:c. ?rt l<r r , ' r~ . - ; r~c -d  lo rc::pve 
tb.e C g n t r n t l t f  frT.11 :he r r f 2 3 O S . -  
br l l ly  IS crjrrraly viblh i h e  6 ~ ~ C l f t -  
r;47bb-ns 

1/8" C'nips 

:and 

$oh. Cement 

1 ~ ~ 6 - 1 5 4  

lriT6-I 53 

AC-20 

15% Hart in Kariet t a  (Amesl SW-24-84-24 S f - ~ r y  
1 

30% Vest Des ?ioines Sand (Flint) SE-29-78-25 Polk 

Amoco - Linwood. Iowa 
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I U W h  nEPARTMENT O F  TRhNSPORTATSflN 

CIFFIClii: 01:' MATE:RIALS 
ASI"I-IAI_.T CONCRETE E1:X D E S I G N  

LAB LOCATION AMES 

MIX, TYPE A N D   ASS: TYPE n 14s ~ o ,  A I ~ ~ A - I ~ A  

I N T E N D E D  USE : SUF:FACE 

S1:ZE: /2 ' SI'EZ:, NCJ . 1 024 DATE REF'tIRTED 8/15/:'3d; 

COUNTY T"E)I.-K PROJECT IR -35 -2C~91 )67 -+ -~~? -77  

PI IOJ  . L C I C A T I U N  I:'F:QM ,IUSl' S . 01" 1 OWA L i  :I:NTERCI-IANGE 'TO ,jF.l.S'T S . Ell:: :I:-+:jQ 

AGG.  SOlJRCES 1.-ST, & Cl-dll"'S .... Hr"+RT:I:b! fiRl.;'LET'rA, AMES M:I:NE, ,S'FCll?': C i : ) . ;  
SAND WIi,S'X DES H.tOlN1::S SANI) ,  F L I N T ,  F'OI._K CO, 

, JOB H:CX F-CIRWIJI ... A r t l I ;LR1~6ATI~ F'RCJI"'ClR'T~i;i'~b!S: 1515% hA'Th-h83; I " i% AhT6-AEA; 38%; AA'T'b-iilI3lii - .... I I "" - ---- _- .* *" - - _- .... - .....___._.I......"_ "- _ _ _ d - _ _ I  ._ ........ ..* I _ _ I "  -- "_ _ I-X* *.. ..,+ .- "- I _**. - ....-. - -- - ........ .- ... -- *.." 
JOE H3:X I::'I31?HULA -- C:CIFIPI:NE:D GHADATION 

4 - . f /2"  j "  3/4" .1/'2" 318' NCE-4 b!O.I:l N.10,ih N 0 . 3 0  M0.50 b I f 3 . i G 8  t<flld2Qi,'~ 
-1 00 <? 9 (9 (; [I d, a .; 35 :;! :3 0 {I 1 -! A ?< 

-. 

ASFI-IAt'l' SCILlF2C:E: ANXI riF:'F'lit:1XIMA'T'I!: VI:SC:O,lr:I:'Y"i 
F'LAST' I  CITY :I:NDE>i; 
'): "'pH, I N  HLX 
NU. .+.I:!? OF' MAli,:il-lAt-I.. FL.OlalS 
Hht'2StlbL.L S1'rr;lEJ:bI'I~'I -- LX.:(S'. 
FLOW - 0,0f T M ,  
SF". GR . BY DLSF'I ... AC:E.:MEN'T' i L A B  1)E;NS. i 
BUI.-K SF', L l i  A C:CIMEA DRY R G G ,  
cl3 * E R A  ASf'H, I;;' 7.1' I " ' ,  

m., 

C A L C .  SO1 ... 1:E Str1:', GF:, 
% VOIDS IZAl._C. 
l?l:cE: SPA G I < -  
% vmns - R I C E  
X WATE:R AllSORF'T'I:CiN -.. AGT;liEyI;A'T'EI: 
X VC1:CDS :CN 'TI..IE HINERhL, AGLliELA'TE 
% V.H,fi. I::"JL,L,l;:i) tJ1:'Tf.l fiSr:'pIfi["'Y 
CAL,CIJL..ATIZ'1) AXF'I..I . F:'II-?I TTT l I I i 4ESS!  I.~:I:I~F?I:I~~S 1 
F' :I: 2_ L E: r< / E I T I.1 M 1: I4 1:;: A -i' :I: (3 

AMUCCE -- 2OjO F'EIISES 
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IOWA DElF'ARTMENT O F  TRANSP0RTA'T:CON 
UI::'I"':I:C:E: ClI:: i'lhWEl.tIC~l,S' 

ASF!.IAI.-T CONCRI:L'TE H JX DESIGN 
I_.AB I..OCA*i'l:ON AMIZS 

M I X ,  TYPE AND C l  ... A.SS: TYPE: A t,AE NO. RP1)b- -5  55 

INTENDED USE: BINDER 

S I Z E  f / 4 "  ST;'E:C:. NU. j 0 2 4  fil:i[>flRTEXj E--&-..{j& 

COUNTY F'Ol,l{ 1~*lif l . . I I~CT T:R-35-2 < f ? j ) 6'7--1 2-'7'7 

PROJ, l . . O C A T l O N  F R O M  JUST SCII.IT1.i C11: I:CIWQ 5 "1'CI JUS'T' SflLJTI-t 01:- I-..tilO 

ALL. SCIUIICE,S 'i 1 2  h 3 1 4 "  CR.  L.S"T. -- MhR7':I:N MARIE'r'Tfi, AMES M:CNI::, S'TIIR'r' CCI A : 
SAND - WEST X ) , t . t ,  SAND, I::'i...INT , IX'CILIC CO, 

JOB M I X  FOI?MUI-I"~~(;GREGA'TE Ff ROF'ORT:I:flNS : 515% AATb-.Ac;83 ; f 5:! APITh..-&I:;4 ; 90% AA'T&..-hB5 - 
........-.........-I .---.,.....*--. .. __"..**.*.." .... * .... *...".__" _" II.I........_....I_ __I-I* .+_-_.. ".._"_.__I*-* ..d,...'...... ".."-" u--.....-h 

JOE H I X  F'DRMUtA - C O F f I f T N E U  G R A R A T I U N  
'I -..f /2 '  1 " 3 / 4  ' f 1'2 ' 318 ' NCE . 4  NU. $3 NC1. 16 NO, 30 NO. !jO Ht:) a 1 Qt: NU 2CjG 

$ 0 0  49 94 G O  h 0 46 34 22 10 0 a (-1 4 Fj 

ASFI-IALY' SOUI'{CE: hhr1.j AI::'I-'ROXl.l.tATE: V I SCOSI: TY 
P L A S T I C I T Y  INDEX 
% *Fl-lA l:b! H1:X 
NL, ,dER OF' MARSt.lAl ... I- HI..OWS 
HAF::St-lALL STAB I: t l:TY - I-US. 
FLOW - 0.01 IF!, 
SF', C;H, I3'f Xi ISl'~hI..AC:E:MEINl' (I,hX:c DEN: , 1 
EULK SF', GR. CCIME, DRY AGE, 
SF', GR, RSI"1-I, i? 7 7  F. 
cnLi=, so~..sr> SF:', G R .  
X V 0 I : D S  .- C A L C .  
R I C E  SF, GR. 
% VOIDS - R I C E  
2 WATER ARSC,RI::"i'l: U N  - AITPGRI.!:GAI'I'i: 
X V O I D S  I N  TtIE: H:Cb!.!EKAL AGTPREII;A'l'l: 
% Y. M. A. F:'IL,I...EII WI:TI-I ASPI-IALT 
CAL,CUl,ATEI) ASF'lf . F ' l t M  TI-IICI<NI:,SS (I.il:CF:ONSJ 
1-1: L.I,ET;~I'EI:7'UMEb! liAi"T.0 

C U 1':' I E: S : 
A!;PI+IAL.T M I X  T>F::S I: GN 
XR-..BLJ .... 35-2 ( f 44 ) 47-- j  2....7': , PUl.. 1: 
, [; 1 I< C' ... ,.> 

I=' H~~~~ lJF ' I ' : ' T i l  
F;, MOE4ROE 
-1, S'riY'ft.lE 

A l-iE:l:b!:; 
Hhidhl'TS 
I,+] * !:j p I::, 1;;: 1) L,. 



, , .  i l jst . .  4 *.'-A- a ,t:Lls. y.,,, :* , i,: ;.:.;b..!%7 bj": :l.+~,::-~l;:: I> r l < ) \  . < '  ,..< ..., ' 1 .  i d  PI. l ' l -ucb lc ro~  
Iirllnroe r u m - ,  .,,!,) P:i715'<n 

O t f ! t ~  n! h;Z:r-!;r:? C. Gerry : ' $  Xei,, 
" - -  --- 

PcDi0i :TIGl iS L FEnPllCTtC'i I !*:ITS FnT: i'.CCETT..J.TFq DES Pfoines J,ab - -. - - - - - - - - A - - - - - - - - - - - - - . - - - . , - - - - - _ - _ _ _ _ _ _ _ -  --- -- - < - I . -  

COUXTI': Polk PROJECT No-r IR-3.5-2 [ 19 1) 67--12-77 DATE:  8-12-86 
On 1-35 from j u s t  south  of the Iowa 5 Interchznge, North to just 

i 1.; ! A T  s o u t h  of the 1-80 Interchsnpe. 

TYPE AND CUSS OF M I X  : Type A COURSE: Binder MIX S E E :  3 / 4 "  

VPD 
CONTRACTOR: M a n a r t  s -- TRAFFIC: I I ,  O00 ~K.w!x 

1/2"  Cr. Lnst. 1 1M6-151 I 552 l~!i-ietta [Apes) - Sl 1 - 2 4 - 8 4 ? 4  St0t -v  ' 
I 

PEOP. :; ] 
Ih' M I X  PRODUCER & LOC.4TIOh' h!A'IECI AL 

A s p U ~ n  t / Amca - Linwood, Iowa 
GRADATION OF INDIVIDUAL AGGREGATE SAMPLES (Typical, Target, or Average) 

I i 
4 I h 

S k i i P l E  
INDENT. 

15% /  arti in Marietta (Arnes) SW-24-84-24 Storv t 
314" Conc. Fiton$ 1biT6-152 1 

I COMBINED 

- 
Sand 1MT6-153 

PRODUCTION LIMITS FOR AGGREGATES APPROVED BY THE CONTRACTORJPRODUCER 

The above dzra 16 lurrllshed {or 
rntormational p l ; l ~ o s s s  only.  The 
Contracr~ng Aurtmriry rn.?Ccs no 

pui5a1 C * ~ : P S ~  O r  ~r :$ l red,  ~-.hrch 
r+S:escntallDns a s  I P  :CCU~RCV. 

2-c !<b k.E C < , ! , ~ ; F : : P ~  :c, l p : # + v e  
1V.e Ccn:r?crtr : r ~ n  :: o I.:; 7:s.- 
* t I v  :o ivcp ls  w ! h  :kc r -  ; ~ I I  

v--:!r:.ns 

30% 
1 

Vest Des Moines  Sand ( F l i n t )  SE-29-78-25 Yolk 



PAGE f 4 

Appendix B 

J o i n t  and Crack Locations of T e s t  Sections 
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J o i n t  and Crack Locations - Test Section 1 

Station 

Station 

Type* Station 

J o i n t  and Crack Locations - Test Section 3 

Type* Station 

255+f 3.2 
254+97,1 
2544-48.9 
2 5 4 - t Z O . 6  
253+70,9 
253+.44,1 
253+08.4  
2524-59.4 
2 5 2 + 2 6 . 5  
252+03,2 
251+26.9 
251+01,4 
250-t-50.4 
2 4 9 t 9 2 . 4  
2 4 9 + 7 3 . 9  
249+40.9  
248+99 
(field S t a .  248+99) 

Type 
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Station 

Station 

J o i n t  and Crack ~ocations - Test Sec t ion  4 

Type* S t a t i o n  

242+28,4 
241i-72.2 
241+51.9 
241+18.2 
240+75 - 3  
240+54,5 
240+37.3 
240+22.7 
239+98.7 
2394-69.2 
2394-46.1 
239-t-22.2 
238-kg2.3 
238-t-69.8 
2 3 8 + 4 5 . 7  
238+04 .7  
237+69.2 
237+46.9 
( f i e l d  Sta. 238+15,6) 

Joint and Crack Locations - Test Section 5 

Type* Station 

230+92.3 
230+73.4 
23W33.9 
230-kO6.8 
229+83,8 
229-l-30.1 
228+53.7 
228+34.9  
228-kL9.1 
227+77.5 
2274-04 
226+56.9 
2264-29.3 
2264-09.3 
225+91.6 
225+71 
225+52 .7  
(field Sta, 228+39 .4 )  

Type 


