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The primary objective of this paper is to report on place
ment and performance of reinforced bituminous concrete 
resurfacing over oldportland cement conc'rete roadway. 

In 1955 two sections of road (in Massachusetts) 
totaling three miles in length were resurfaced with 
a 3-in. bituminous concrete reinforced with various 
styles of welded wire fabric. The main purpose of 
this reinforcement was to prevent reflection cracks 
caused by underlying slab movements. 

In one of the test roads the resurfacing was rein
forced with strips placed above the slab joints only, 
whereas the other had various styles of continuous 
reinforcement extending into the shoulders. Alto
gether 25 test sections were installed with comparable 
unreinforced control sections. 

The method of placing the reinforcement was simple 
and did not cause much difficulties. 

After five years under traffic and weathering al l 
reinforced test sections had lower cracking indexes 
than comparable controls. The best performance 
was by 3 X 6, welded wire fabric placed in con
tinuous rolls where transverse cracking was about 
one-eighth of that found in the control, and longitudinal 
cracking was negligible. 

THE CAUSES of reflection cracking have been described and discussed in numerous 
[blications and i t is evident that the amount of cracking w i l l depend on many different 
ktors. In this paper the emphasis is on reflection cracking as i t has been observed 
' Massachusetts. 

STRAINS IN RESURFACING CAUSED BY UNDERLYING SLAB MOVEMENTS 
Many miles of old Portland cement concrete slabs which have been covered with a 

I - to 3-in. bituminous resurfacing, are about 8 in. thick, 10 f t wide and 57 f t long, 
ey have been placed on a 12-in. gravel base with about 0.13 percent of longitudinal 
Morcement. These roads were constructed in the thirties using only esqiansion 
nts with four 1-in. load transfer dowels for each 10-ft joint. 

rizontal Joint Opening 

The amount of horizontal joint openli^ was studied in several Massachusetts loca
ls over a period of years. The measurements show that about 80 percent of the 
nsverse e}Q>ansion joints open 0.05 in. or more during a one-year cycle. The 
lest joint opening measured was 0.18 in . with a maximum dally variation of about 
14 in . Laboratory strain tests have shown that a 4 - in . long bituminous concrete 
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specimen can be strained about 0.04 to 0.05 in . before i t breaks (12). A comparison 
between this obtained strain for the Massachusetts mix and the measured joint opening 
on a road indicates that due to horizontal strains alone at least 80 percent of the re
surfaced transverse joints wi l l have reflection cracks above them within a relatively 
short period. 

Vertical Differential Movements 
To estimate the vertical differential movements of the slabs numerous field mea

surements were made using a truck and a deflection gage. The maximum relative de
flection at a joint was 0.09 in. with about 50 percent of the measurements beii^ 0.005 
in. or less. Thus, i t appears that the vertical joint deflections are relatively small 
compared to the horizontal movements. Laboratory measurements indicate tliat a 
crack might not appear in the surfacings if such low deflections are applied without 
any strains due to horizontal slab contraction. These studies further show that the 
differential vertical movement due to traffic load causes a flexural distortion in the 
resurfacing rather than shear deformation (11). 

Combined Effects 
Although field observations and laboratory measurements show that the main reasoJ 

for reflection cracking in Massachusetts is the horizontal joint opening or tensional ' 
stress, i t often can be the combined effects of both horizontal joint opening and verticj 
deflection movements which cause the cracking. Damaging axial and flexural tension 
in the resurfacing at a joint affect not only the immediate area above the joint, but 
also extend some distance on each side. Once a crack has appeared i t has a tendency I 
to deteriorate and widen. ' 

PURPOSE OF STUDY 
The main objective of this study was to test on the road the effectiveness of varioud 

welded wire fabric types as a reinforcement in bituminous concrete resurfacing a- ' 
gainst reflection cracking (in Massachusetts). The second purpose was to compare 
the field behavior of welded wire fabric reinforcement with data obtained from tests ii 
the laboratory. 

PREVIOUS INSTALLATIONS OF WELDED WIRE FABRIC REINFORCEMENT 
The Walpole and Raynham Test Roads described in this paper were built in 1955. 

Before that, numerous experimental wire fabric installations had been placed in serv 
and various results were obtained with the oldest dating back as far as 1945. These 
field installations were placed without any engineering calculations or experience, re 
gardless of whether the wire fabric reinforcement was used for airports, highways, 
city streets, etc The main emphasis in these experiments was on transverse joint 
reinforcement us i i^ both strip and continuous welded wire fabric. 

TEST ROADS IN MASSACHUSETTS 
The planning and execution of a test road involves cooperation and interest by numl 

ous agencies. The interest of the Commonwealth of Massachusetts in reflection craci 
prevention was the principal reason for makii^ road tests in Massachusetts. The pel 
sonnel of the state-supported Joint Highway Research Project of the Massachusetts • 
Institute of Technology and the Department of Public Works had been worki i^ on the 
reflection cracking problem for several years and had accumulated a considerable 
amount of data which were useful in planning actual welded wire fabric reinforcement 
test installations. Another reason for having the test roads in Massachusetts was & | 
climatic conditions which are quite severe and to a degree typical of the northern ' 
states. 
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PLANNING SCOPE OF PROJECT 
Planning and building a field test calls for consideration of many variables. Only 

those who have participated in an actual execution of a test road can fully appreciate the 
complexity of such an undertaking. The condition of the old portland cement concrete 
roadway and the types and sizes of wire fabric reinforcement to be used in the resur
facing were the two major variables. Although the type and size of reinforcement could 
3e selected, the condition of the old roadway was much more difficult to control. 

Desired Variables and Length of Test Road 

During the preliminary planning i t was assumed that the test road itself would be 
iniform for all test sections. Therefore, the major variables were reduced to the type of 
i?ire fabric and its placement. The following major factors were discussed and con-
lidered: (a) wire size, (b) transverse wire spacii^, (c) loi^itudinal wire spacing, (d) 
itrip reinforcement versus continuous reinforcement, (e) position of the wire fabric in 
lie resurfacing, and (f) ways of holding the wire fabric down. 

U all these variables were to be included in this research the total number of test 
ections would have exceeded 10,000. As this was a practical impossibility a small 
umber of tests were agreed on which are described later in this paper. 

umber of Transverse Joints Needed to Obtain Meaningful Data 
To compare two types of wire fabric the test conditions have to be similar. This 

ften is not possible where a large number of test sections is involved. The slight var i -
tlons in a test road of appreciable length can affect the results and prohibit a direct 
amparison between a section at one end of the test with that at the other. Therefore, 
: was decided that control sections would be placed between the test sections and the 
erformance of the various wire fabrics would be compared directly with the adjacent 
mtrols. To decide on the minimum number of test joints, condition survey data from 
imerous field installations over the past five years were studied. I t was found that at 
sast 12 transverse joints would be necessary to keep a 5-yr cracking index within 10 
ircent, between two adjacent 12-joint test sections, 95 percent of the time. I t was 
so anticipated that some joints would have to be eliminated due to construction faults 
id inherent irregularities in the Portland cement concrete base. Therefore, the final 
imber specified was 16 to 20 joints for each test and control section. 

ractical Limitations 

The amount of road surface available as well as budgetary limitations finally led to 
choice of 25 sections, excluding controls. 
After the number of test sections was decided on a special committee (consisting of 

re fabric manufacturers and the staff of the Joint Highway Research Project at Mass-
husetts Institute of Technology) listed the types of wire fabric that were to be used, 
le practical limitations favored the use of standard size wire fabrics rather than 
ecial fabrications. An attempt was made to incorporate various wire sizes in tests 
th the 10-gage wire dominating because i t is easy to install in a 3-in. resurfacing. 

rles of Wire Fabric Chosen 

Besides the common spacii^s (4 by 4 i n . , 6 by 3 i n . , and 3 by 6 in . ) for the 10-gage 
re, other dimensions and wire sizes were also used. The largest wire was 6 gage 
cause the committee felt that anything stiffer than that would not be compatible with 
i relatively thin flexible overlay. The smallest wire was 14 gage. One section of 
i test road in which continuous reinforcement was planned contained wire fabric in 
Is. In those installations the longitudinal wire was 10 gage or thinner because i t 
s too difficult to flatten out a roll when stiffer wire was present. 

;e of Mats and Types of Reinforcement Chosen 
As mentioned before, the most critical points where cracking is usually more severe 
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are the transverse joints. Therefore, attempts have been made in the past to place a 
strip of reinforcement right above the joints to prevent a reflection crack. To protect 
the loi^tudinal joints from crack appearance, similar strip reinforcement would be 
necessary also in these locations. This led to the conclusion that three major types of 
reinforcement should be tried: (a) strip reinforcement over transverse joints only, 
(^) strip reinforcement over longitudinal joints, and (c) a continuous reinforcement 
which covers the whole portland cement concrete roadway and extends a short distance 
beyond the longitudinal edges of the slabs. Small test Installations in the past using 
strip reinforcement have indicated that the strip width of 3 to 4 f t is not always enough 
to curb reflection cracking (3, 4). If the strip is narrow there is a tendency to get a 
crack at the edge of the reinforcement. Therefore, about 7-ft wide reinforcement was 
adapted for the transverse joints. A few installations us i i^ 5- and 10-ft wide strip 
reinforcement were also tried. 

The continuous reinforcement had most of the fabric in rolls. The length of the rol] 
was 57 f t or the same length as the underlying slabs. This was chosen to have the 
lapping of the roUs far away from the joints at the center of the slabs. 

Ja three test sections a continuous sheet of reinforcement was planned using 18-ft 
long wire fabric. 

TEST ROAD SPECIFICATIONS 
After deciding on the number of test sections and the types of wire fabric to be used 

a search for a test road was undertaken which would f i t the following requirements: 
1. The test section should contain at least two adjacent lanes of old portland cemei| 

concrete. 
2. The horizontal curves in the test road should not be less than 600-ft radius and | 

the grades should be less than 2 percent. 
3. The test road should have a uniform subgrade. 
4. The underlying concrete slabs should not have longitudinal reinforcement failur 
5. The slabs should exhibit similar crack frequency characteristics. 
6. Control sections of identical length should be spaced in between the test section 

and at least 12 transverse joints or 120 f t of joint should be usable in each test. 
7. The test sections should carry similar traffic. 

FINAL SELECTION OF TEST SITES 
To place the 25 test sections with appropriate controls, about three miles of two-Is 

road were required. As i t was not possible to find such a length of road under unifori 
conditions in one location, two s^arate test roads were selected. In this paper they 
are referred to as Rajmham and Walpole Test Roads. At the Raynham Test Road, str 
reinforcement was used and at the Walpole Test Road continuous wire fabric reinforc 
ment (see Figs. 1 and 2 for wire fabric styles and sizes). ' 

Raynham Test Road 
The Ra3rnham Test Road consisted of a three-lane reinforced cement concrete pavJ 

ment 8 in. thick, placed on a 12-in. gravel base. It had bituminous macadam shouldJ 
3 to 5 f t wide, on each side. 

The origiml portland cement concrete was in a good condition structurally. The 
majority of the 57-ft slabs had but one transverse crack with a very small percentage 
havli^ two or more. The surface was scaled in places and many bituminous skin pah 
had been placed. The joints were about 1 in. wide and had worn considerably causing 
traffic to thump, but there was no evidence of major settiements. 

The Raynham installations consisted of two types of strip reinforcement tests: (a) 
reinforcing of transverse joints with welded wire fabric sheets, and (b) reinforcing o: 
longitudinal joints with wire fabric sheets (Table 1). ' 

Walpole Test Road 
The Walpole Test Road was a two-lane reinforced concrete pavement 8 in. thick. 
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placed on a 12-in. gravel base. It had 
bituminous macadam shoulders 3 f t wide 
on each side. The concrete lanes were 
10 f t wide, the slabs averaged 57 f t in 
length. The resurfacing extended over 
both shoulders. 

The original concrete was in fair 
structural condition, although the slabs 
averaged two to three transverse cracks 
pach. The surface was scaled and con
tained a few bituminous skin patches, 
rhe ro i^h - r id i i ^ transverse joints were 
ibout 1 in. wide but did not show appreci-
Lble setUement. 

The Walpole installation consisted 
two types of continuous reinforcing 

ests: (a) continuous reinforcing of en-
Ire slabs using wire fabric sheets, and 
)) continuous reinforcing using 57-ft 
3ng rolls (Table 2). 

omparison of Raynham and Walpole 
Ltes 

Even though the two test roads are 
lite similar as far as the underlying 
>rtland cement concrete is concerned 
ere are some differences that should 
i pointed out. One is the amount of 
ansverse cracking. Whereas in Raynham 
ily one or two transverse cracks were 
und on each slab, Walpole had two or 
ree cracks per slab. This was one of 
e reasons why a continuous reinforce-
ent was chosen for the Walpole Test 
>ad. On the other hand, i t must be em-
asized that intermediate cracking be-
een joints affects tiie amount of hori-
ntal joint opening and closing. There-
>e tills should be kept in mind when 
tMng comparisons between Rajrnham 
1 Walpole results. 
The amount of traffic on both sites was medium heavy but in Raynham i t was distr i-
ted over three lanes whereas in Walpole, due to the relatively narrow width, the 
f f ic is concentrated in one lane in each direction. 

PRELIMINARY WORK ON TEST SITES 
Before the actual surfacing was started repairs were made to old road surface. The 
nsverse joints st i l l contained bituminous sealer and they were untouched. In some 
as, where scaling of the slabs was extensive, new patches were applied. Some 
rk was also performed on the shoulders and new side drains were installed where 
essary. 

TRANSPORTING AND DISTRIBUTING WIRE FABRIC REINFORCEMENT 
rhe wire fabric reinforcement was received from the manufacturers already cut 
iize. In Raynham the fabric was carried to the site on a flat-bed truck and dis t r i -
!d beside the test sections of roadway. It was then placed over the joints immediately 

Dog Track \K 

Wilbur St 

RAYNHAM CENTER 

2000 3000 F . . I 

Figure 1 
Raynham, 

t i o n s , 

Location map of t e s t road, 
Numbers i n d i c a t e t e s t s e c -

i n d i c a t e s c o n t r o l s e c t i o n s . 
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Figure 2. Placement of f a b r i c on road. Transverse j o i n t r e i n f o r c i n g with sheet f a b r i c J 

TABLE 1 
WELDED WIRE FABRIC (SHEET REINFORCING) USED AT 

RAYNHAM TEST SITE 

Test 
No. 

Total 
Sheets 

Fabric 
Style 

Spacing of 
Wire in Inches 

Transverse Longitudinol 
Dimension Dimension 

Gage of 
Wire 

Tronsver seltong itud i no I 
Wire Wire 

Outside Dimensions 
of Sheets in Place 

Tronsverse I Lonsltudinoi 
Dimension Dimension 

( a ) Transverse Loncrere joinrs 

1 18 3x6 3 6 6 10 11 6'6" 

2 18 6x6 6 6 10 10 11' 5' 

3 18 6x6 6 6 10 10 11' 6'6" 

4 18 3x6 '% 3 6 6 10 11' 5' 

5 18 6x3 6 3 10 10 11' 6'6" 

6 18 3x6 3 6 10 10 11' 7'6" 

7 18 4x8 '% 4 8 6 10 n ' 6'6" 

8 18 4x4 4 4 10 10 n ' 6'6" 

10 18 6x6 % 6 6 8 8 11' 7'6" 

n 18 12x6 "A 12 6 6 8 11' 7'6" 

12 36 12x6 V6 1 '̂̂  
6 6 8 5'6" 10' 

(b ) Longitudinal Concrete Joints 

Test 
No. 

Total 
Sheets 

Fabric 
Style 

Spacing of 
Wire in Inches 

Transverse Longitudinal 
Dimension Dimension 

Gage of 
Wire 

Transverse 
Wire 

Longitudin 
Wire 

Outside Dimensions 
of Sheets in Place 

Transverse 1 Longitudinal 
Dimension I Dimension | 

13 

14 

15 

24 

24 

24 

4x4 iO/,o 

6x3 "»/,o 

6x6 8/8 

4 

6 

6 

4 

3 

6 

10 

10 

8 

10 

10 

8 

5' 

5' 

5' 

12' 

12' 

12' 
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16 

17 

18 

19 

20 

21 

23 

24 

25 

26 

27 

TABLE 2 

WELDED WIRE F ^ R I C (CONTINUOUS REINTORCING) USED 
AT WALPOLE TEST SITE 

Total 
Sheets 

Fabric 
Style 

Spacing of 
Wire in Inches 

Trans vsrsa 
Dim* iM ion 

Lonaltudinol 
Dlimiuion 

Gage of 
Wire 

Traiuv«r» Longltudlnol 
Wir» Wira 

96 6x12 8/6 6 12 
32 6x12 8/6 6 12 
96 6x6 8/8 6 6 
32 6x6 8/8 6 6 
96 3x6 10/6 3 6 
32 3x6 10/6 3 6 

(a)Sheet Fabric 

Outside Dimensions 
of Sheets in Place 

Trgnsvarsc 
DiiiMnsion 

Longitudinal 
Dlmantlon 

6 
6 

8 
8 

6 
6 

(b)Rol l Fabric 

8 
8 

8 
8 

10 
10 

6' 
5' 

6' 
5' 

6' 
5' 

18' 
18' 

18' 
18' 

18' 
18' 

Total 
Rolls 

30 
10 

30 
10 

30 

10 

30 

10 

30 
10 

Fabric 
Style 

6x3 io/io'̂  
6x3 10/10 

3x6 lo/io 
3x6 lo/io 

4x4 lo/io 
4x4 lo/io 

6x3 10/10 
6x3 10/10 

3x6 10/id" 
3x6 10/10 

Spacing of 
Wire in Inches 

Transversa 
Dimansion 

6 
6 

3 
3 

4 
4 

6 
6 

3 
3 

LonglriKflnal 
Dimansion 

3 
3 

6 
6 

4 
4 

3 
3 

6 
6 

Gage of 
Wire 

Tronsvarsa 
Wira 

LongifiKlina 
Wira 

6 10 
6 10 

10 10 
10 10 

10 10 
10 10 

10 10 
10 10 

10 10 
10 10 

Outside Dimensions 
of Rolls in Place 

Tronsvarsa 
Dimansion 

Longitudinal 
Dimansion 

Tas, 25 plocad with totol rosurfacing thicknass iner«isad from normal s ' to 3 

20 
10 

30 
10 

3x3 12/12" 

3x3 12/12"' 

2x2 14/1̂ ' 

2x2 14/14 

3 
3 

2 

2 

3 
3 

2 
2 

I • Placed with Transverse wire on top 
Galvanized wire 

12 12 
12 12 

14 14 
14 14 

6' 
5' 

6' 
5' 

6' 
5' 

6' 
5' 

6' 
5' 

without roinforcing. 

6' 
5' 

6' 
5' 

57' 
57' 

57' 
57' 

57' 
57' 

57' 
57' 

57' 
57' 

57' 
57' 

57' 
57' 

front of the trucks delivering the mix to the paving machine. Similarly, the Walpole 
nforcement was transported to the site and distributed along the roadside. 

PLACmG OF REINFORCEMENT 
k i both Raynham and Walpole tests the wire fabric was placed directly on the portland 
lient concrete with longitudinal wires up. There were a few installations where the 
lisverse wires were up (Tables 1 and 2). 
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In Ra3niham the wire fabric strips were nailed to the pavement using metal clips and 

a Remington stud driver (Fig. 10). About four to six clips were placed along the side 
of the fabric nearest tiie paver thus preventing the wire reinforcement from being 
caught in the machine. The transverse sheets of fabric were layed with littie effort. 
Occasionally where the crown of the road was lowered by reducing the usual I 'A-in. thick 
ness of the binder, an additional one or two studs and clips were used. No sleds or 
other hold-down devices were needed. The tracks of the Barber-Greene finisher did 
not cause any disturbance of the fabric except where an attempt was made to pave over 
strips which had not been fastened down. 

On the Walpole Test Road the roUs were f i r s t flattened out to their fu l l length of 
about 57 f t (Figs. 12 and 13). The ends were overlapped in the middle of the concrete 
slabs by about 1/̂ 2 of the transverse wire spacing. However, the curl of the rolls, 
when rolled out, caused the lap to have a tendency to rise up off the concrete. This 
was remedied by increasii^ the overlap to 18 in . and fastening both ends of the rolled 
out fabric together with hog r i i ^ s . Thus a lane of smooth reinforcement was obtained. 

In the three sections where continuous sheet reinforcement was laid, the sheets 
were overlapped about iVa of the transverse spacing and tied together with hog rings. 
One or two rings were also occasionally used to fasten the longitudinal edges of ad
jacent sheets together whenever they showed a tendency to curl (see Figs. 1 to 14 for 
laying plans and operations). 

PLACING BINDER COURSE ON TOP OF FABRIC 
Massachusetts Type I binder course mix with yg-in. maximum size aggr^ate was 

used to cover the fabric with a 1%-in. layer. Specifications for this mix are given in I 
the Appendix. For both test roads a Barber-Greene finisher was used. The work was 
done under contract and, therefore, the test installations were actually laid with the • 
same equipment and construction techniques as on the usual resurfacing job. 

On the Walpole Test Road the fabric 
was held down by a sled made of railroad 
rails and attached to the Barber-Greene 
paving machine (Fig. 14). This sled was 
dragged ahead by the front frame of the 
finisher witii the individual rails trailing 
behind and riding directly over the fabric 
for their length. One rai l of the sled was 
always kept on the edge of tlie fabric to 
prevent i t from curling up. 

Scale 1"-10' 

Figure 3. C r o s s - s e c t i o n showing p o s i t i o n i 
of paving machine passing over f a b r i c | 

, bituminous macadam 
[ shoulder 

paths / 

ssaiZZZZZ2ZIS5555555tf?????^ 
; — ^ 

ot > Vconcrete _ ik 

f ^ 
paving / 

i = f = - ^ m 

granil-
curb 

bituminous 
macadam shoulder 7 Scale 1 ' - 20' 

n i t e / 

Figure 4. Placement of f a b r i c on road. Longitudinal j o i n t r e i n f o r c i n g with sheet f j 
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During the paving operations traffic 
rsis restricted to one side of the road. 
is soon as the binder course was com
peted in one lane, traffic was switched 
0 the other side while the remaining 
lare area was covered with fabric and 
laved. 

AREAS WHERE CAUTION 
IS ADVISABLE 

During the pavii^ operations in Rayn-
am very few difficulties were encounter-
d in placii^ the binder course over weld-
1 wire fabric reinforcement and 96 per-
ent of placement was completed without 
ay incident. In the Walpole Test Road 
sveral small difficulties developed with 
le continuous reinforcement. In the 
mtinuous rol l section sometimes a wave 
as created by the paving machine as i t 
oved forward. This wave usually ex-
;nded itself at the next lap at the middle 
the slab but sometimes i t curled up 

id became caught in the machine. In 
>me locations where the binder course 
ippened to be quite thin due to surface 
regularities of the old portiand cement 
>ncrete, the screed caused a relatively 
gh frictional force and pushed a local-
ed wave of the fabric ahead of i t . This 
suited in distortions of the reinforce-
!ent and cracking in the binder behind the 
tiisher. Some wire sections had to be 

t out for this reason. There were also 
|few difficulties due to the curl of the 
ills which sometimes caused i t to rise 
the binder immediately behind the paver at the lap joints. Under roller the binder 

Ither cracked or became springy over the lap, and the ends of the rolls tended to pro-
liide through the mix. This was remedied to a great extent by increasing the length 

the lap. There were instances where the mix had been spilled on the pavement be-
Ire the reinforcement was laid, thus creating a high spot and causing the paver to 

tch the fabric as i t passed over i t . 
In the Walpole Test Road the top course was not placed immediately after the binder 

Pilication and the binder course was subjected to considerable traffic use. As a re-
t after about 24 hours a few springy spots developed in some sections, each about 

WALPOLE/CENTER 

Norfolk State 
Scale 

Figure 5. Location map of t e s t road, Wal
pole, Mass. Numbers i n d i c a t e t e s t s e c 

t i o n s , C i n d i c a t e s control s e c t i o n s . 

bituminous 
macadam shoulder' 

concrete paving machine loints 

Scale 1 = 20' bituminous 
macadam shoulder 

ture 6. Placement of f a b r i c on road. Continuous r e i n f o r c i n g with sheet f a b r i c . 
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to 

Scale l"= 10' 

Figure 7. C r o s s - s e c t i o n showing p o s i t i o n s 
of paving machine passing over f a b r i c . 

12 to 18 in. in diameter. The areas in 
which this developed were over fabric 
which had curled up in the mix where the 
bituminous concrete binder course was 
relatively thin. In these springy spots the 
binder was removed, the wire cut out and 
the area patched before the top mix was 
placed. -These defects have not shown up 
in the top surface so far. 

p a v i n g 
machine 

bituminous 
macadam shoulder 

concrete joints -

bituminous 
macadam shoulder 

Figure 8. 

Scale 20' . . 

Placement of f a b r i c on road. Continuous r e i n f o r c i n g with r o l l f a b r i c ] 

PLACING TOP COURSE 
The mix used to cover the binder course was Massachusetts Type I top mix, l̂ A in| 

thick. This was laid by a Barber-Greene finisher without any special precautions or 
provisions being required. The mix specifications are given in the Appendix. 

CONDITION SURVEYS AND INSPECTION 
The paving operations on the Raynham test site began on September 28, 1955, and ' 

were completed on October 18, 1955. Til 

\ 
Figure 9. T y p i c a l i n s t a l l a t i o n of t r a n s 

verse r e i n f o r c i n g over j o i n t . 
Figure 10. Remington stud d r i v e r used to| 

hold down f a b r i c sheets. 
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;ure 11. T y p i c a l i n s t a l l a t i o n of longi
t u d i n a l r e i n f o r c i n g over j o i n t . Figure 12. P l a c i n g continuous sheet r e i n 

f o r c i n g . 

bure 13. Pl a c i n g continuous r o l l r e i n 
f o r c i n g . 

Walpole test was started on October 26 and 
completed on November 17, 1955. 

The first inspection of the test roads 
was made in the fall of 1955. From that 
time on two major condition surveys were 
made each year: the first one during the 
winter months, preferably January or Feb
ruary, and the second one during the sum
mer months. The surveys were done.ac
cording to an established method by plottii^ 
the crack lengths and widths on forms 
specially prepared for this purpose. These 
records were then analyzed and the various 
types of cracks classified according to the 
width and type. 

Several additional inspections were made 
using photographic and visual methods. 
The development of defects and cracking 
in the various sections has been recorded 
from survey data and is presented in sub
sequent paragraphs. 

CRACK DEVELOPMENT WITH TIME 
It has been observed during the past 10 years that under Massachusetts conditions 

flection crack development in a Type I mix is usually delayed for about a year after 
acing the resurfacing (8). This holds true also for the Ra3mham and Walpole Test-
)ads. Only few cracks were observed on the Walpole Test Road during the winter of 
56 and the first cracks were observed on the Raynham test in September 1956. The 

litial large-scale condition survey in February 1957, revealed considerable cracking 
cause the winter was severe and the crack development was unusual as compared to 
St experience. During this second winter more than 50 percent of the transverse 

[ints in the control sections had cracks, whereas other test sections showed lower per-
ntages or none at all. 
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Figure 14. Sled used on Barber-Greene 
paver for hcJlding down continuous r e i n 

f o r c i n g . 

Figure 15. One of the cracks i n non-rein
forced s e c t i o n . 

Figure 16. Crack above j o i n t i n r e i n 
forced s e c t i o n , Raynham. 

FIVE-YEAR FIELD RESULTS 

Figure 17. Crack 
ment. 

at edge 
Raynham. 

of r e i n f o r c e -

All sections have been subjected to 
five years of traffic and weathering. Data 
compiled from winter and summer sur
veys indicate that the differences between 
the amount of cracks during the warm 
period and the cold period are not great 
except for the crack width. Some small cracks tend to close up during the summer e| 
pecially during the first years. In this report comparisons between the various test 
sections wUl be made on basis of winter surveys when the cracks are at their widest 
opening. 

Raynham—Transverse Joint Strip Reinforcement I , 
The width of the strip reinforcement in Raynham varied between 5 and 10 ft. The I 

5-ft wide strips are herein called narrow, the 672- to V'A-ft strips are called mediun| 
wide and the 10-ft strips are designated as wide. The percentage of total reflection 
cracking above the transverse joints is given in Figure 19. This figure contains six 
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;eparate bar graphs which were necessary 
o compare each of the reinforced test 
lections with its adjoining control section, 
t can be seen that the amount of cracking 
loth in the test sections as well as in the 
lontrols increased with time, with the 
iontrol sections developing cracks at a 
aster rate than the test sections. Be-
ause the width of the cracks varied from 
ine area to another, the distinction be-
ween "wide cracks" and "narrow cracks" 
as set at % in. The cracks wider than 
8 in. are represented by the shadowed 
art of the bar, whereas narrow cracks 
ave not been shaded. This dividing 
Dint at the Vs-in. width was selected be-
ause usually cracks that are Vs in. and 
ss in width are not sealed in mainte-
ince operations. During the actual field 
irveys the narrow cracks were subdivided 
ito two categories: (a) hair cracks and 
) cracks of about Vs-in. width. The wide 
•acks had several other recorded sub-
assifications. The records of these are 
mailable, but for the sake of simplicity 
id brevity, the detailed data have not been included in this paper. 

In the case of the strip reinforcement the cracks that are foimd appear in two dis-

tict places: (a) immediately above the old joint and (b) at the edge of the reinforce-
ent strip. In practically all cases the cracks appeared either above the joint or at 
e edge and very seldom in both places. In those few instances where two parallel 
acks had appeared the lengths of the cracks were counted as one, and only the crack 

|ldth was increased in the classification. In this manner the total percentage of crack-
g cannot exceed 100 percent. 

Figure 20 shows a division between the amount of edge cracks and cracks right over 
e joint. Here again, the hatched area designates wide cracks, whereas the blank 

|irt of the bar denotes the narrow cracks. The arrangement of the bar graphs is 
ightiy different in Figure 20 than in Figure 19, showing for each test section the de-
lopment or increase in crackii^ with time. The control sections are not included in 

bs comparison because they contain only one kind of crack; that is, only those im-
lediately above the joint. 

Figure 18. Longitudinal crack 
down and stops at r e i n f o r c e d 

(bottom), Walpole. 

narrows 
s e c t i o n 

3̂mham—Strip Reinforcement over Longitudinal Joints 
As given in Table 1, tiiree test sections were established using 5-ft wide strip rein-

fcement over the longitudinal joints only. The relative comparisons between the con-
1 and the three tests are given in Table 3. The percentages are based on about 240 ft 
longitudinal joint for each test section. 

I^pole—Continuous Reinforcement Sections 
As given in Table 2, the Walpole test sections were constructed using continuous 

inforcement not only over the whole area of the porUand cement concrete slabs but 
^o extending over each side onto the shoulders (Figs. 6, 8, and 12). 

The cracking percentages for the transverse joints are shown in Figure 21. Three 
the test sections contained wire fabric in sheets, whereas the rest of the test had the 

•inforcement in roUs of approximately the same length as the slabs. In Figure 21 
E various test sections are compared with the adjacent control sections and, there-

e, each section of the bar graphs has to be studied independentiy. For instance, 
fets 20 and 21 have an adjoinii^ control section, C-3, which cannot be directty 
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19. Comparison of transverse crack development for the Raynham Test Road u s i n g ] 
s t r i p reinforcement. 

compared with tests 16 and 17 because the control section adjacent to tests 20 and 2 l | 
shows about 70 percent cracking, whereas the control section next to tests 16 and 17 f 
has cracked 100 percent. Again, as in the Raynham test results, the hatched area o^ 
the bar graphs denotes the amount of wide cracks, whereas the blank area gives the' 
percentages of narrow cracks. 

Figure 22 shows a comparison for cracks aloi^ the edges of the pavement betweerl 
the slab and the shoulder. Comparing Figure 21 with Figure 22 i t is apparent that thi 
amount of longitudinal crackii^ in Walpole is very small as compared to the transvei| 
cracking. 
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( b ) C r a c k s at Edge of St r ip Reinforcement 

•gure 20. Comparison between the two types of tra n s v e r s e cracking i n Raynham: ( a ) 
acks r i g h t above the underlying j o i n t and (b) cracks at the edge of the s t r i p r e i n 

forcement. 

TABLE 3 
COMPARISONS OF LONGITUDINAL CRACKING BETWEEN ADJACENT 

SLABS IN THREE TEST SECTIONS IN RAYNHAM 

Potential Cracking at Various Ages (%) 
Fabric 1 2 3 4 5 

;st Style Yr Yr Yr Yr Yr 
3 4 x 4 , 7io 0 0 15 21 31 
4 6 X 3, 7io 0 0 6 6 7 
5 6 x 6 , % 0 0 0 0 0 

none 0 7 14 22 38 

Besides cracks immediately above the old joints, there are also a few cracks in 
eas where the overlap of the wire fabric sheets or rolls occurs. The relative amount 
this kind of cracking as compared to the longitudinal and transverse cracks is very 
lall and the length of cracks for 1, 000 sq f t , both for wire fabric in sheets and rolls, 
given in Tables 4 and 5, 
The amount of longitudinal cracking between two adjacent slabs in Walpole has not 
en shown in any of the comparisons. The reason for this is that many cracks in the 
iter of the road had been caused by the paint stripes and i t was virtually impossible 
separate these cracks from the joint cracks. It can also be seen from Figure 8 that 
! butting of two adjacent rolls or sheets occurred about 6 in. on one side of the longi-
linal center joint. Observations in cracking pattern indicate that reinforcement at 
:h a short distance from a joint leaves the reinforcement ineffective against longi-
linal joint crack appearances. Therefore, due to the closeness of the reinforcement 
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Comparison of tra n s v e r s e crack development f o r the Walpole T e s t Road u s i n g | 
continuous .reinforcement. 

butting and the occurrence of paint cracks immediately above the joint, the compari-l 
son between the test sections and the control sections in this paper has not been mada 
The actual observed amount of cracking was similar to the adjacent control sections.F 

DISCUSSION OF FIELD RESULTS 
The main purpose of the two test roads was to compare the effectiveness of varioJ 

strip reinforcements placed above the transverse joints and continuous reinforcemeni 
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ure 22. Comparison of l o n g i t u d i n a l edge crack development for the Walpole T e s t Road. 

ich covers the whole road surface. The types and sizes of the wire fabric used in 
rious sections were selected according to practical considerations and availability 
the various wire fabric styles. Followii^ is a discussion of the field performance 
two test roads. 

ynham—Strip Reinforcement 

The main emphasis in the Raynham test section was placed on the performance of 
nforcement over transverse joints because the strains are relatively higher at these 
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TABLE 4 
CRACKING OVER LAPS BETWEEN SHEETS AND ROLIS IN 

WALPOLE TEST ROAD 

Cracking (ft/1,000 sq f t ) 
1 2 3 4 5 

Test Yr Yr Yr Yr Yr 

16 0 2.4 3.1 3.7 5.1 
17 0 1.1 1.4 2.2 2.3 
18 0 1.2 2.0 3.1 3.1 
19 0 1.4 2.0 3.1 3.9 
20 0 0 0 0.3 0.3 
21 0 0 0.1 0.8 0.£ 
23 0 0 0 0 0.] 
24 0 0 0 0.2 l . { 
26 0 0 0 0 O.J 
27 0 0 0 0 0 

TABLE 5 
RANDOM CRACKING OVER INTERIOR OF SLABS IN WALPOLE TEST ROAD 

Cracking (ft/1.000 sq f t ) 
1 2 3 4 5 

Test Yr Yr Yr Yr Yi 

16 0 0.3 0.8 5.1 5. 
17 0 1.8 1.4 3.5 3. 
18 0 0.8 0.8 0.8 0. 
19 0 1.6 1.1 3.3 4. 
20 0 0 0 0.2 0. 
21 0.2 0.4 0.4 1.2 1. 
23 0 0 0.6 1.6 1. 
24 0 0.4 0.6 0.7 1. 
25 0 0 0 0.3 1. 
26 0 0 0.2 0.2 1. 
27 0.7 2.8 4.5 4.9 8. 
C-1 0 0.2 1.1 2.9 4. 
C-2 0 0.4 0.5 1.2 2. 
C-3 0 0 0.2 1.3 1. 
C-4 0 0.2 1.0 3.2 4. 

areas as compared to the longitudinal joints. Figure 19 shows that all test sections 
and controls had cracks after two years of traffic and exposure to weather. In all 
cases the cracks increased in width and length with time. The most undesirable era 
are the wide ones because they require continued maintenance. Comparing the amoi 
of wide cracks as well as the total crackii^ in Figure 19 i t is apparent that the contr 
sections in all cases had more of both types of cracking than any of the wire reinforced tes 
tions. Thus, i t can be said that any of the wire fabric reinforcement over the trans
verse joints wi l l help in a degree to prevent reflection cracking. The lowest per
centage of reflection cracks was found in test 10 (fabric style—6 x 6, %) which had 
about one-third of that in a comparable control section. If the percentage of the widJ 
cracks is defined as the most important, test 6 (fabric style—3 x 6, ' " / lo ) is the bestJ 
In general, tests 5, 6, 8 and 10 are the best performers with total cracking from abl 
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ne-half to one-third and wide cracks between one-half to one-sixth of that in the con-
rols. 

The two types of transverse cracks encountered in Raynham test section are com-
ared in Figure 20. It is apparent that the type of reinforcement plays a great role in 
le structural behavior of the bituminous concrete and reinforcement combination, 
laboratory studies show that the design and placement of the reinforcement for trans-
erse joints is an engineering problem which requires balancing of "strength" to resist 
le forces of nature and traffic (11). For instance, if the strip reinforcement is made 
f stiff wire closely spaced and the width of the strip is not adequate, there w i l l be no 
tacking immediately above the joint but the strongly reinforced section wi l l transfer 
le strain to the edge of the reiMorcement causing a crack there. On the other hand, 
the sizes of the wire fabric are small, the spacing between the wires is considerable, 

id the strip of wire fabric placed above the joint is wide, the likelihood of reflection 
•acks occurrii^ immediately above the joint is high. Laboratory tests and theoretical 
udles Indicate (10, 11, 17), that the behavior of welded wire fabric in the bituminous 
mcrete is different from that of reinforcement placed in portland cement concrete, 
hen a reinforced bituminous concrete layer is subjected to slow tension the longi-
dinal wires offer very little bond resistance. The main resistance to the strain of 
e reinforced overlay is exercised by the transverse wires which undergo a shear 
ovement through the mix. The amount of shear movement depends on stress, temper-
ure of mix, time of loadii^ and other factors. Part of this movement is recoverable 
astically, whereas the other part becomes a permanent deformation. The main fac-
rs that appear to play a role in deciding whether a crack wi l l appear immediately 
lOve the joint or at the edge of the strip reinforcement are as follows: 

1. The percentage of the longitudinal steel area affects the amount of strain that is 
stributed along the longitudinal wire for a given stress. The thinner the longitudinal 
res or the less of them per unit area the easier i t wi l l be to "stretch" the fabric. 
2. The transverse wire lei^th between two longitudinal wires is of great importance, 

le longer the spacing the more flexible is the reinforcement system and the more 
ffily center cracks can occur. This flexibility is influenced also by the transverse 
re diameter. 
3. The shear resistance of the transverse wires which is influenced by the trans-

rse wire diameter is another factor that affects the wire fabric reinforcement be-
vior. The smaller the transverse wire diameter the easier the wire wi l l cut into 
3 mix or undergo shear movement under the given load and more likely allow cracks 
develop immediately above the joint. 
4. Road tests show that the width of the wire fabric strip reinforcement is i m -

rtant in deciding whether there wi l l be cracking or not and i f so where this cracking 
11 occur. For narrow strip reinforcement the likelihood is an edge crack. 
It must be remembered, however, that the wire fabric reinforcement alone is not 

Lng to determine whether the reinforced joint w i l l have a crack or not. The condition 
the underlyii^ slab, especially surface roughness as well as other factors, wi l l 
ly a role in defining where the crack wi l l form—if i t does. By outlining the previous-
discussed reinforcement factors for each of the Raynham test sections, a fair ly con-
itent explanation of why certain sections had cracks at the edges, whereas the others 
I not, can be obtained. For instance, test 12 has a relatively low longitudinal wire 
!el area, the longitudinal wire spacing is 12 i n . , the transverse wire diameter is 
latively large but the spacing is 6 i n . , and the strips are 10 f t wide which is wide 
cording to the authors' classification. Therefore, i t is likely that cracks wi l l de-
iop along the center of the reinforcement or immediately above the joint. On the 
ler hand, test 4 has a high longitudinal steel area, narrow spacing of longitudinal 
res, and the strip width is only 5 f t . Therefore, i f any cracks would appear they 
3 likely to be at the edge of the strip. This is true for both installations (Fig. 20). 
nilar comparisons for the other test sections wi l l indicate the same trend. Although 
s difficult at this time to assign definite numbers for the aforementioned factors, i t 
assumed that future research wi l l reach conclusions as to their relative significance, 
e Raynham Test Road indicates that under Massachusetts conditions and with the 
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styles of strip reinforcement used, reflection cracking can be considerably reduced 
but not prevented. Hie main reason for this is the fact that strip reinforcement needs 
balanced design which is difficult to achieve where slabs are of considerable length an 
the horizontal joint opening and closing is large. This question has been discussed at 
greater length in a previous publication (11). 

In addition to the 11 tests of transverse joints, three areas were covered with str if 
reinforcement for longitudinal joints only. Hie cracking index for these tliree sectioi^ 
are given in Table 3. Because of the relatively short length of these tests any con
clusions should be drawn with caution. Test 13 (fabric type 4 x 4 , "yio) has unusually 
high crack index which is unexpected and cannot be explained at this time. Test 15 
(fabric type 6 x 6 , %) which has the same fabric as test 10, has no cracking. 

Walpole—Continuous Reinforcement 
The Walpole Test Road contains three test sections with the continuous sheet of 

reinforcement and seven sections where rolls were used. Figure 21 summarizes the 
amount of transverse cracking and again i t must be emphasized that comparisons can 
be made only between the tests and the adjacent control sections. Thus tests 20 and 
should be compared with control 3 rather Oian with other controls. This calls for a 
caution when direct comparison between various sections are made. 

The basic idea behind the continuous reinforcement is to make the resurfacing in-1 
dependent of the underlying slab movements. In a continuously-reinforced surfacing 
the possibility of so-called e^e cracking (as shown in Raynham) is no longer a prob
lem; and instead of balancing the various forces on both sides of the joint, the design 
involves optimum reinforcement to obtain the strength necessary to avert any excess: 
strain in the resurfacing. The results in Figure 21 indicate that the best performanc 
was obtained with 3 x 6 , welded wire fabric in rolls. There are two test sections 
with this type of wire fabric and both of them show good results (tests 20 and 24). Tl 
difference between the two is the maimer in which the wire was layed: in test 20, the 
longitudinal wires were on the top of the fabric, whereas in test 24 this was reversed 
The total amount of crackii^ as compared to the control is about one-seventh for test 
20 and about one-fifth for test 24. The number of wide cracks in both test sections is 
low and very few cracks are noticeable driving over these sections. I t can be said 
that after five years, transverse cracking in these two sections is negligible from a 
maintenance standpoint. 

Tests 16, 17 and 18 were reinforced with various types of fabric in sheets and the 
performance is less impressive than with similar wire fabrics of a continuous type o 
reinforcement. The possible reason for this is that even though the sheets were tied 
together by hog rings there actually was never a continuous-type reinforcement in su 
an arrangement. In several cases the laps of the joints were very close to the old 
Portland cement concrete joints thus causing a plane of weakness near the joint. In 
test sections where rolls were used the longitudinal wires in all cases had to be gage 
10 or higher (thinner) because of the difficulty in flattening the rolls on the road. As 
a consequence no heavier gage than 10 was used on a test section. Test 26 had 3 x 3 
^/la wire fabric style in rolls and test 27 was 2 x 2 , '*/i4 wire fabric. Both sections 
were difficult to place mainly because of the narrow wire spacing and the ya-in. aggi 
gate used in the binder course. Test 25 contained no wire but the thickness was in
creased to 3% in. instead of the conventional 3 in . so that tiie cost would equal that g| 
wire fabric. Hie transverse cracking in this section has reached 50 percent but is 
st i l l low compared to the adjacent control. 

The percentages of longitudinal cracking between the edge of the slab and the 
shoulder on each side are given in Figure 19. As' can be seen, the relative number 
of cracks found is small compared to the previously discussed transverse cracking. 
Even the control sections (except for control 3) have low cracking index. The rein
forcement in the bituminous concrete overlay was extended over already existing b i - | 
tuminous concrete shoulders. Therefore, the amoimt of settlement so far has been 
very small which might account for the relatively low cracking indexes. There werd 
a few instances where drainage was placed along the edge of the old pavement prior ' 
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) resurfacing. The disturbed and then compacted soil and gravel support has settled 
bout % to in . in these locations and edge cracking has taken place. These areas, 
owever, had to be eliminated f rom the test compilations as they could not be com-
ared with test sections where such disturbances were not present. The high per-
entage of cracks in control 3 is not explainable from data available. 

In summary i t can be said that several types of wire fabrics are capable of restrict-
ig the loi^tudinal edge reflection crack development for at least five years. 

Table 4 summarizes the number of cracks which have developed at the wire fabric 
ips. Similarly, a few cracks that have developed over the interior of the slabs are 
Lven in Table 5. The highest occurrence of these two types of cracks is found in 
ists 16, 17 and 18 where the sheet type of reinforcement was used. The lei^th of the 
rack for each area, however, is very small and of little importance. 
aynham Compared to Walpole Tests 

The comparison between the two has to be made with some caution because of the 
ilative differences between the test roads and also due to slight differentials in the 
•acking indexes of the control sections. If a "rough" comparison is assumed to be 
did, all but two of the wire tests have performed better than the best control. In 
1 over-all comparison a continuous type of reinforcement has performed better than 
e strip type of reinforcement with 3 x 6 , wire fabric in continuous rolls showing 
e most outstanding performance. The ability of the 3 x 6, welded wire fabric 
resist formation of cracks above transverse joints is also clearly indicated by the 
rformance of tests 1, 4 and 6 in Raynham. Although they have cracks at the edges 
the reinforcement, center cracking is below ten percent; that is, comparable to 
J 3 X 6, sections in Walpole. 

CONCLUSIONS 
When comparing these results, the variations in the condition of each test section 
well as in the physical environment of the test sites over the 5-yr period must be 

»pt in mind. Observations and measurements indicate the following: 
1. It is easy to place the types and styles of welded wire fabric used in Rasmham and 

jalpole tests in 3 in . of bituminous resurfacing when the fabric is placed directiy on 
! surface of the old concrete pavement. 
2. Al l types and styles of fabric used had the effect of reducing the amount of re-
ction cracking to less than that in control sections. 
3. Where cracks did appear at reinforced transverse joints, they were of smaller 

erage width than those in the comparable control sections. 
4. The most outstanding resistance to reflection cracking was shown by 3 x 6, 

ntinuous welded wire fabric reinforcement in rolls (test 20). For example: 
(a) Only nine percent of the total length of potential transverse reflection cracks 

appeared. This is nearly one-eighth that in the comparable control section. 
(b) Only four percent of the cracks are wide (more than % in . ) , which is about 

one-fifteenth of the wide cracks found in the control section. 
(c) Only about two percent of possible longitudinal edge cracking occurred with 

only narrow cracks present. 
5. In the strip reinforcement test a strip of 6 x 6. % welded wire fabric 7.5 f t wide 

|oved the best. Total cracking was only one-third (33 percent) of that in the control. 
st 6 using 3 x 6 , fabric showed the lowest percentage of wide cracks; that is, 

|out one-seventh than that of the control. 
6. The performance of welded wire strip reinforcement is evidentiy influenced by 
! longitudinal steel area, longitudinal wire spacing, transverse wire diameter, and 
dth of the strip reinforcement. Strip reinforcement requires a balanced design (not 
) strong and not too weak) where relatively large horizontal joint openings are ex-
cted (about 0.1 in. or more). 
7. While the choice of width of welded wire fabric reinforcement strips is a function 
several factors, under the conditions tested 6- to 8-ft wide reinforcement for 
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transverse joints and about 5 f t for longitudinal joints appears satisfactory. 
8. The amount of longitudinal edge cracking was small in the Walpole Test Road 

in all reinforced sections. 
9. If settlement of the resurfacing over a shoulder is more than about y4 I n . , long! 

tudinal cracks wi l l occur between the slab and the shoulder even with reinforcement. 
10. The 3y4-in. thick resurfacing in test 25, costing the same as a continuously-

reinforced surfacing 3 in. thick, had a transverse crack incidence five times greater 
than in test 20 where 3 x 6 , welded wire fabric reinforcement was used in the 3-lc 
thickness. 

11. Field observations show that ys-in. maximum size aggregate appears to be the 
upper size limit i f the reinforcement opening Is 2 x 2 in. In other words, the mlnlmu: 
fabric wire spacing in the map should be at least twice and preferably three times the 
maximum dimension of the aggregate used in the mix. 

RECOMMENDATIONS 
The work described in this paper has been aimed at systematic gathering of data 

concerning welded wire fabric reinforcement in bituminous concrete resurfacings so 
that meanii^;ful conclusions could be reached. This should be continued in order to 
find solutions for varied situations: 

1. The amount of horizontal and vertical joint movements should be measured and] 
data compiled in each state. 

2. In areas where the conditions are similar to Massachusetts large installations | 
using the best types of continuous reinforcement should be undertaken. 

3. Strip reinforcement should be tried in areas where the maximum horizontal 
joint movement is not as great as in Massachusetts and where the main purpose is to 
reinforce s ^ n s t shear and flexure at the joints. 

4. Some samples removed from the test road showed evidence of rusting of tiie 
wire fabric. Although this does not appear to have influenced the performance of the 
reinforcement, ways of protecting the steel should be investigated, such as sandwichi 
i t between layers of bituminous concrete. 

5. Improvements in methods of laying fabric including the development of equip
ment for this purpose should be studied. 

6. Theoretical studies of welded wire fabric reinforcement in a viscoelastic ma
terial (bituminous concrete) should be pursued. 

7. Laboratory studies to prove theories and to accumulate knowledge on the i m 
portance of factors like longitudinal wire cross-sectional area, spacing, transverse 
wire size and strip width should be continued. 

8. Rheological studies of various types of bituminous concrete reinforced with 
welded wire fabric should be continued in the laboratory. 
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Appendix 
SPECIFICATIONS FOR MASSACHUSETTS TYPE I BITUMINOUS 

CONCRETE MIX 

Percent by Weight 
Standard Standard 

Standard Sieves Bottom Course Top Course 

Material Passing Retained Mln Max Min Max 
Coarse 

aggregate^ - 7/tt 
i f . - 0 - -aggregate^ 

Ye" 1/ I I /2 30 50^ - 0 
%" No. 4 15 30 25 40* 

No. 4 No. 10 5 15 15 25 
Fine No. 10 No. 20 2 8 4 12 

aggregate No. 20 No. 40 4 10 6 16 
and No. 40 No. 80 4 10 6 16 
mineral No. 80 No.200 2 6 4 10 
fiUer No.200 - 1 4 4 6 

Bitumen (sol 
4% 5y. in CSs) 4% 5y. 6 7 

Total 100 100 

Total fine agg. 
and min. fiUer 20 30 35 45 

^ o t more than l / 5 of the 7/8- t o l / 2 - i i i . f r a c t i c j n I n the hottcoi course s h a l l be r e 
t a i n e d on a 3/lv-ln. s i e v e . Not more than of the l/2 i n . t o No. h f r a c t i o n I n the 
top course or dense mix s h a l l be r e t a i n e d on a 3/8-in. s i e v e . 




