








( 

the pavement (Types 3 and 4, Figs. 3 and 4) 
have given best service when their width 
(transverse dimension) is not less than 
4 ft. nor more than 6 ft. so that the longi­
tudinal edge of the patch falls where there 
is a minimum number of wheel load appli­
cations. The length or longitudinal di­
mension should be not less than 4 ft. when 

most effective when the patch extends out 
a distance of not less than 4 ft. nor more 
than 6 ft. from the centerline and is not 
less than 4 ft . long. 

Diamond shape plug patches have been 
used successfully for interior corner break­
age. Their shape and dimensions are 
shown in detail m Figure 5. They are 
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FIGURE 1-Type 1, Full Width P a tch. Construction, lane-at-a-time 

the broken area is some distance from a 
transverse joint; a minimum of 6 ft. on one 
or each side of a transverse expansion 
joint; a minimum of 4 ft . on one or each 
side of a transverse contraction joint. 

Plug p1tches of either rectangular or 
dia~ond shape may be used for interior 
breaks which occur on both sides of the 
center joint. See Figure 5. 

Rectangular plug patches have been 
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built in one Jane at a time. Best results 
have been obtained when the transverse 
dimension on each side of the longitudinal 
joint is not less than 4 ft. and not greater 
than 6 ft. The overall longitudinal di­
mension is controlled by the angle formed 
between the sides of the patch and the 
longitudinal center joint. For patches 
some distance from joints this angle should 
not be less than 30 nor more than 60 deg. 
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At transverse expansion joints this angle 
should be not less than 30 nor more than 
45 deg. W11ere the diamond shaped plug 
patch CM be used, it effects a considerable 
saving in concrete ov r that required for a 
rectangular patch. 

Where the wheel loads do not exceed the 
load carrying capacity of the pavement as 
a whole and where unsatisfactory sub­
grnde conditious hiw e been corrected, the 
follo"ing thioknes es of patching are satis­
factory (D in' Jt~gs. 1, 2, 3, 4:, 5) : 
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Details of expansion joint in half 
~ .ldth patch at original expanoion 
JOlnt. 

FIGURE 2-Type 2, H alf Width Patch 

Thickness of Patches 
For simplicity of construction and be­

cause of the wartime limitation on the use 
,of steel, it is recommended that patches be 
of uniform thickness and that distributed 
reinforcement, dowels and tie-bars be 
eliminated. The thickness of the patch 
will be determined to a lal'ge extent by 
existing subgrade conditions and the 
weight and volume of traffic the road will 
carry durLng its remainiog life. 

6 

1. Thickened Edge Slab 
A. Center thickness of original slab 

multiplied by 1.3 on all patches 
involving unprotected corners. 

B. Center thickness multiplied by 1.2 
on those patches involving pro­
tected corners . 

2. Uniform Thickness Slab with Load 
Transfer Devices at Expansion Joints 
A. De~th bf original slab multiplied 
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by 1.1 for all patches involving 
unprotected corners. 

B. For all other patches use same 
depth as existing slab. 

3. Uniform Thickness Slab without Load 
Transfer 
A. Use same depth for patch as that 

of existing slab. 

Existing pavnrnent 

and 2-A and should be tapered off in a 
distance of 5 ft . from the joint. If the 
original slab is of uniform thickness without 
load transfer devices and th~ subgrade is 
satisfactory, the depth of the new concrete 
may be the same as that of the existing 
pavement. 

Where the breakage has occurred at a 

SEC A-A 

SEC B·B 

b' minimum b' minimum 

Non-cdruding filler to be.used, s:ame thickness 
as in undialu r bed part of' joint 

SEC. C·C 

FIGURE 3-Exterior Edge Patch, Type 3 

These recommendations cover patches 
for relatively small areas. Where full 
width reconstruction of thickened edge 
pavements or uniform thickness pavemen 
having lond transfer device 11.t joints, 
extend for 50 ft. r more, it is suggested 
that the thickness be made uniform as in 
1-B or 2-B respectively, and that the slab 
ends at transverse expansion joints be 
thickened. The thickness required at the 
expansion joints may be obtained from 1-A 
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few locations due to inadequate subgrade 
support and it is possible to correct per­
manently the subgrade condition, the re­
placement of such areas with concrete of 
the same cross-section as the existing slab 
is satisfactory. 

Reinforcing 
In some cases it may be practicable and 

desirable to reuse old dowels and tie-bars 
found in broken areas to prevent faulting 



or separation of the slabs. They are not 
needed structurally for patches of the 
recommended thickness. In some in­
stances complete removal and discarding 
of dowels and tie-bars may give better 
access to and permit better preparation of 
the subgrade and may facilitate placing of 
hew concrete. 

necessary in payements haying deformed 
metal center joints or other forms of longi­
tudinal center joints as well as in those 
without longitudinal joints because the 
pavement in the second lane to be patched 
is usually badly broken and tbe impact 
from the wheel loads passing over it will 
cause detrimental vibration in the new 

V:arlab10 
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NQt less ttlan 4' nor morn than 6' 
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Jointing 

Existing p:avemonl? j 1<2 Width p>vymtnll 

~•AW.Mil . ' • ·• ' A • ,A~;.~.:~[~;p~KwXII\Ok*tA" 
Longitudinal Jo lnr...7' I V>ri~blo I 

4"to6" 
SEC A-A 

SEC B-B 

Non-extruding filler to be used, s:ime thickness 
as in undisturbed part of joint 

SEC. C-C AT EXPANSION JOINT 

FIGURE 4-Interior Edge Patch, Type 4 

Longitudinal Center Joints-Full width 
patches must be built a lane-at-a-time if 
traffic is to be maintained. This requires 
a construction joint at the longitudinal 
center joint. In this case it is necessary 
to break out the concrete of the second lane 
enough to permit a side form to be set for 
the patch in the first lane. This is shown 
in detail in Figure 1. This procedure is 

concrete in the first lane patched during 
the early hardening period unless the new 
concrete is left free from the broken con­
crete in the adjoining lane. 

The same procedure should be used in 
placing diam~nd shape and rectangular 
shape plug patches in which one-half of 
the patch is constructed at a time. 

Where half width patches of type 2 or 
interior eclge patches of type 4 are to be 
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placed in pavements having deformed 
metal center joint or dummy groove center 
joints, the face of the joint should be 
cleaned and the new concrete placed 
against it. 

Transverse Joints-If the areas t:i be 
patched in types 2, 3, 4 and 5 originally 

original devices may be reused depending 
upon their condition. 

Expansion joints located in areas to be 
patched full width (type 1) may be omitted 
unless inspection of the pavement in the 
vicinity of the patch shows that additional 
expansion space is necessary. Where space 

Nol le55 than 
30'nor mor<! than 60" 

RCCTANCULAR PATCH DIAMOND PATCM 

SEC. A-A 

I Variable 
(>"minimum &"minimum 

txisting p~vemant-
SEC. C·C 

Non-axtrudlng f lllo 
Sarne th lck.,noss as that (n 
undisturbed part of Joint 

The cross -sections ot the cli amond patch are similar 
to thosQ of the rectangular patch 

FIGURE 5-Plug Patch, Rectangular and Diamond Shape, Type 5 

contained transverse contraction or ex­
pansion joints, such joints should be re­
placed in the patched areas in the same 
relative position as in the original pave­
ment. The thicknesses of patches recom­
mended does not require the use of load 
transfer devices. However, if the trans­
verse joints originally were provided with 
load transfer devices, their replacement is 
a matter of judgment. In some cases the 

9 

for expansion mnst be provided, the joint.s 
can be placed cit one or both euds of the 
pat ch as iudico.tcd in Figure 1, and at such 
intervals in the length. of the patch ns 
deemed necessary. A plain, non-extruding 
type of joint filler has been found satis­
factory for use in replacing expansion joints 
in or adjacent to patches. 

If the lengths of type 1 patches are 30 ft . 
or more, transverse contraction joints are 
recommended at intervals that will form 
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slab lengths of 15 to 20 ft. The dummy 
groove type of contraction joint is recom­
mended for all patches. 

On multi-lane pavements, it is desirable 
to maintain the original position of joints. 
This will require placing of expansion 
joints as indicated in Figure 2 regardless 
of the number of lanes to be patched unless 
the patch involves aHtraffic lanes. 

PREPARATION OF AREA TO 
BE PATCHED 

Improving Subgrade Support Ad;. 

jacent to Patches 

Where pumping action has caused break­
age, it may be desirable to improve the 
subgrade support of the pavement adjacent 
to areas to be patched. This may be 
accomplished by pumping a slurry of soil 
and cement or other mixtures under the 
pavement to fill the voids that have devel­
oped under the slab as described in the 
Highway Research Board Wartime Road 
Problems No. 4, "Maintenance Method 
for Preventing and Correcting the Pumping 
Action of Concrete Pavement Slabs." This 
operation, when performed before patch­
ing, materially improves the subgrade sup­
port and life of the pavement adjacent to 
the patch. 

Cutting Old Slab 

The size of the crew and kind of equip­
ment used in cutting out the old slab will 
depend on the amount and nature of the 
patching to be done. 

Where only one or a few widely scattered 
patches are needed to keep the pavement 
in satisfactory service and moving in 
breaking e~uipment is not justified, the 
old pavement may be broken out by hand. 
The old slab in the area to be patched may 
be broken with 12 to 16-lb. rock hammers 
into one-man sizes. Spikes or crow bars 
used to raise slabs so that spalls can be 
placed under one side of the blocks will 
make breaking easier and faster. The 
broken material should be removed from 
the area, disposed of or hauled to a nearby 
stockpile for future use. The edges of the 
area to be patched are then cut with 
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striking drills, chisels and sledges· to line 
and to a plane not more than 1 ! in. from 
vertical. 

Where a patching project involves areas 
which are not too widely scattered, pave­
ment breaking equipment will be more 
economical. A unit employing pneumatic 
paving breakers includes a portable air 
compressor of size sufficient to. service two 
80-lb. pneumatic breakers, about 50 ft. of 
hose for each breaker, a utility truck for 
pulling compressor and carrying signs, 
barricades, breaker bits (chisel and moil 
point bits) and small tools, and two 1 !-ton 
dump body trucks for hauling broken con­
crete. A minimum crew for such a unit 
would consist of eight men: a foreman, two 
breaker operators, three laborers and two 
truck drivers. 

Breaker operators first outline the area 
to be patched by moving chisel bits having 
a 2 to 3-in. face continuously over the line 
marking the area, letting the breaker strike 
only a few times in one spot. After two 
to fom trips over the line, the groove is 
generally deep enough to cause the con­
crete to break along the line. This not 
only insures a clean break but protects the 
adjacent concrete from being broken o 
damaged. In some cases it may be pre­
ferred to score the pavement about 6 in. 
inside the area to be patched and break 
out the remainder with hand tools. 

The concrete is removed by each operator 
first working a hole through to the sub­
grade in order to have a free face from 
which to work. Moil point bits are gen­
erally used for this. purpose. Each oper­
a tor then works back from this face using 
moil point and chisel bits and breaking 
the concrete into as near one-man size 
blocks as is practicable. Laborers working 
with sledge hammers, picks, spike bars, 
crow bars and shovels remove the broken 
concrete and keep it away from in front 
of breakers. The broken concrete is loaded 
into trucks or placed in temporary stock­
piles along the edge of the patch or on the 
shoulder. The truck drivers haul the ma­
terial to a dump or a convenient stockpile 
for future maintenance use. 

Where the size and number of patches 
justify their use, other types of pavement 
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breakers may be used. One is a mobile 
unit which consists of an air compressor 
and trip hammer mounted on a flu.t bed 
t rnck. The trip ha mmer is mounted on a 
semi-circular bed on t he rea1· of t he t ruck 
in such a way that the hnmroet· will swing 
through 180 deg. The trip hammer having 
a face 6 to 8 in. in diameter strikes about 
100 blows per minute and break. . the old 
pavement into one.-ma.n sizes. This 
breaker equipment is used in coJ1junction 
with a porta ble air compressor and _pneu­
matic breaker u11it fol' outlini11g the areas 
to be . patched, to break out areas in the 
corners of patches and to trim the. edges 
vertical and to a neat line. 

The sides of all openings should be cut 
to within 1 ! in. of a vertical plane. To 
obtain best results all edges should be 
mnde as stl'a igh t as pm.cticabl and approx­
imn.tely at right angles or pat·allel to th 
center line and ed s of the origini~l slab, 
ex ept in the diamond type plug patch. 
The edges of this type are to be at an 
angle with the center line as shown in 
Figure 5. 

Trimming Edges 
The top inch of the vertical face of the 

old slab should be cut as straight and 
vertical as possible in order to avoid fins 
of either old · or new concrete extending 
across the junction of patch and pavement. 
If such fins are left they will cause spalling 
later. It is also advisable to cut the 
corners of the opening so as to eliminate 
acute angles. 

Cleaning Edges 

The edges of the old s_lab must be cleaned 
free from dust, dirt or loose particles. Just 
prior to plo.ciug new eoncrete the edges 
should be thoro\1ghly dampened to secure 
good bond. Most satisfactory results are 
obtained if the edge of the original slab 
is just moist enough to be free of dry 
foreign matter, but not wet enough to 
interfere with the new concrete adhe1-ing 
firmly to the edge. 

Underpinning Old Slab 
Undercutting the old slab is not recom­

mended as a general practice. It is ex-
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tremely difficult to cut out all the subgrade 
under the slab to obtain a trench of the 
proper dimensions and to make sure that 
the bottom of the original slab is com­
pletely exposed. Furthermore, it is also 
difficult to completely fill the excavation 
under the old pavement with compacted 
concrete. If either of these two conditions 
exist after the patch is completed, no added 
support for the old slab will be obtained by 
underpinning. 

Subgrade Preparation 

Frost boils, frost heave, seepage from 
rock outcrops, or nonuniform soil deposits, 
as well as capillary rise from high water 
tables, and numerous other conditions 
which permit softening of the subgrade 
may have contributed to the pavement 
breakage. Therefore, if a patch is expected 
to withstand traffic, the subgrade at such 
locations must be made equal in supporting 
value to the subgrade under the adjacent 
unbroken pavement. 

Where poor drainage is obvious, water 
must be removed or intercepted by dmins, 
or the water table lowered, as the case may 
require, before patching. 

In addition to providing drainage it is 
usually necessary to remove wet unstable 
subgrade soils and replace them with suit­
able material, adequately compacted. 
Where subgrade conditions under the 
broken pavement are unusually bad, it may 
be well worth while to replace the subgrade 
material with a selected material having 
higher bearing capacity. 

In general, it is best to prepare the sub­
grade for patches in the same manner as 
would be done on a new project, compacting 
it in lifts of_ proper thickness up to sub­
grade elevation for the patch and wetting 
the soil prior to placing the concrete. 

THE CONCRETE. 

Materials 
. Portland cement, fine aggregate, coarse 

aggregate and water used in the concrete 
mix and the materials used for curing the 
patches should comply with the standard 
speoificati ns for portland cemeut con.qrete 
pavement construction of the tate high-



Way department or other unit of govern­
ment having jurisdiction over the road. 

Concrete Mix 

Proportions of cement and aggregate 
and the amount of mixing water for the 
concrete mix to give the desired strength 
and satisfactory durability should be es­
tablished by the supervising division of the 
highway department or engineer in charge 
of the road and furnished to the· patching 
crew prior to starting the work. 

The concrete for patches should be 
mixed as dry as can be properly placed, 
compacted and finished in order to mini­
mize shrinkage during hardening. A maxi­
mum slump of 1 !-in. as measured by the 
standard slump test, American Association 
of State Highway Officials (No. T-119-42) 
is recommended. 

Concrete for patching should be de­
signed so as to obtain high early strength 
and permit opening to traffic as soon as 
possible. A modulus of rupture of 500 lb. 
per sq. in. is recommended as the strength 
at which to open patches to traffic except 
in cases of emergency when opening at a 
lower strength and probable damage to an 
occasional patch may be justified to lessen 
inconvenience to traffic. Generally, it will 
be desirable to open patches to traffic in 
24 to 72 hours depending on the locations 
of the patches and the conditions under 
which the work is done. 

High early strength concrete may be 
obtained by use of: 

1. Low water cement ratios with normal 
portland cement, 

2. High early strength portland cement, 
3. An admixture of calcium chloride 

with either normal or high early 
strength cement. 

Data from tests in the State or particular 
locality will provide the best basis for 
designing concrete mixtures to give the 
strengths desired at early ages with the 
materials available. In order to avoid ex­
cessively rich mixes with attendant possible 
difficulties of placement and curing and 
excessive volume changes, water-cement 
ratios less than about 4 gal. per sack of 
cement should not be used. The lower 
the water-cement ratio, the higher the 
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cement content which _will ·be required to 
maintain workability of the concrete. 

Calcium chloride not exceeding 2 per 
cent of the weight of the cement may be 
added to both normal portland cement and 
high early strength portland cement mixes 
to increase the early strength. The addi­
tional strength that may be obtained in 
this manner can best be determined by 
tests with the material to be used. The 
available data indicate that an admixture 
of 2 per cent of calcium chloride may be 
expected to produce an increase of about 
160 lb. per sq. in. over the one day flexural 
strength of normal portland cement con­
crete without the admixture where both 
concrete mixtures have a water-cement 
ratio between 4 and 6 gal. of water per 
sack of cement and are cured at normal 
temperatures. Similarly, the one day 
flexural strength of concrete made with 
high early strength portland cement will be 
increased about 110 lb. per sq. in. by the 
addition of 2 per cent of calcium chloride. 
For both normal and high early strength 
portland cement concretes having a water­
cement ratio between 4 and 6 gal. per sack 
of cement and cured at normal temper­
atures, an addition of 2 per cent calcium 
chloride increases the flexural strength at, 
3 days only 25 to 50 lb. per sq. in. and there 
is little or no increase at 7 and 28 days. 

When used dry, calcium chloride should 
be placed in the skip of the concrete mixer 
with the aggregate but not in contact with 
the cement. When used in solution, the 
calcium chloride should be introduced into 
the drum of the mixer with the mixing 
water, the solution replacing an equal vol­
ume of mixing water. 

Concrete containing calcium chloride 
hardens more rapidly than plain concrete 
and must be finished soon after placement. 

Care must be taken not to use more than 
the recommended amount of calcium chlo­
ride. More than this may reduce the 
strength and cause such rapid hardening 
that the concrete cannot be properly placed 
and finished. 

When facilities are not available for the 
design of mixtures based upon tests of 
locally available materials, or if standard 
specifications for high early strength con-
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crete do not prevail in the locality, the use 
of arbitrary mixes from Table 1 is recom­
mended. 

The mixtures in Table 1 are designed to 
yield concrete slightly better in quality 
than that specified by the American Asso­
ciation of State Highway Officials for con­
crete of strength of 550 lb. per sq. in. at 
14 days. 1 They are derived , with a reason­
able margin of safety for quality of aggre-

specific gravities in a saturated surface-dry 
condition of 2.65 plus or minus 0.05 for 
s,<1.ncl, gravel and crushed stone, and 2.25 
plus or mjnus 0.05 for crushed slag. 1 r 
th r pc i!ic gravities, the weigllts should 

be corrected by multiplyin the weights 
, l1own in t;he table by the ratio of the speci­
fic gm.vities of the u.ggrego.tes used and 
tho e u e I in computing the ta.bJe. 'I1he 
bulk specific gravity tests should be made 

TABLE I. CONCRETE FOR PATCHING 
Typical weight proportions which will be rcquired for concrete to be cured 1, 3 or 7 

days before opening to traffic 
Slump: Maximum 1! inches 

Approximate Sa turated-&urlncc dry weight of sand and 
Quantities coarse aggrcgn le per sack of cement 

Calcium 
Wl1cn gravel is When crushed stone or 

Type Cement chloride used as'"'coarsc crushed slag is used as per sack of 
cement Cement Water aggregate coarse aggregate 

rie r cu. yd. per sack 

I Gravel I Crushed' Crushed Sand Sand stone slag 

(a) When pa tch is to be opened to traffic a fter curing 24 hours 

H)gh-ea~ly-st1:ength .. . .. ... · I 
High-early-st1ength .. .. .. . . 

lb. 

0 
2 

(b) When patch is to be opened to traffic after cming 3 days 
-- -
Normal pot·~land . . ... ... .. . . 0 8.0 4.2 130 265 150 245 210 
Normal por tland .. ... .. .... . 2 7.0 4.7 150 300 170 280 240 
High-early-strength . ... .. .. 0 5.5 6.0 200 400 230 370 315 
High-early-sLrength .. . . . . .. 2 5.0 6 " 225 455 260 420 355 . .) 

-
(c) When patch is to be opened after curing 7 days --------------

Normal portland . . . ....... . . , 0 5.5 6.0 I 200 I 400 I 230 
High-early-strength . .. ...... 0 5.0 6.5 225 455 260 I 370 I 315 

420 355 

gates, field uonditions an I proportioning, 
from the relationship. between water­
cement ratio and modulus of rnptu re shown 
in Figure 6, with the modificntions for use 
of calcium chloride previously discussed. 
Tests of individual materials may show 
considerable variation in flexural strength 
for a given water-cement ratio clue to 
variations in cha,racte1·istics of aggregates. 
However, the relative effects of age, type 
of cement and calcium chloride admixture 
wiJl be 1~J)p1·oximately as indic11ted. 

The proportions given in Table 1 arc 
based on tho use of nggreg11.t hnving bulk 

•A.A.S.H .O. Specifications for Concrete Pavement 
Construction (1940). 
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in accordance with A.A.S.H .O. Method 
T-84, Section 6, ::incl Method T-85, Sec­
tion 6. (A.S.T.M. Methods C 128 and 
' L2'7, respecti vely.) 
, 'in ·o the w ight.s given in tho Lable ar 

·omputcd fo r aggregtitcs in a snturnted 
surfncc-dry •ondition, the batch weights 
shou Id be corrected to accord with the 
moisture condition of the aggregates de­
livered to the weighing bin. Absorption 
tests should be mnde in accordance with 
A.A.S.H.O. Methods T-84, Section 8, and 
T-85, Section 8. (A.S.T.M. Methods 
C 128 and C 127, respectively.) 

The weights of sand and coarse aggregate 
given in Table 1 have been calcula ted on 



the basis of using a well-graded natural 
sand in combination either with a coarse 
aggregate graded from No. 4 to 1! inches, 
or with a coarse aggregate graded from 
No. 4 to 2 inches. The relative weights 

'of fine and coarse aggregate may be ad­
justed by the engineer to insure concrete 
of satisfactory plasticity and workability, 

1 Concrete made with 
normal portland cement 

done by weight to assure accuracy and 
uniformity in the composition of the con­
crete. Small portable scales are com­
mercially available for use where the vol­
ume of concrete to be placed does not 
warrant the use of a central proportioning 
plant. The mixing water may be meas­
ured by volume or by weight and the 

Concrete made w ith 
high early strenglh pqrtlaod c~/nllnt 
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depending upon the gradation and other 
characteristics of the particular aggregates 
furnished to the job. However, the total 
weight of aggregate per bag of cement 
should not be changed except as provided 
above. 

Mixing and Placing 
Measuring materials for the concrete, 

except water, should whenever possible be 
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equipment used should be capable of 
accurate measurement to ! gal. When 
measurement of materials by volume is 
unavoidable, one sack of cement weighing 
94 lb. will be considered as one cubic foot. 
In this event the measuring hoppers or 
devices must be carefully calibrated and 
consideration given to the bulking of fine 
aggregate due to moisture in order to 
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secure proper and uniform proportions of 
the mix. 

The concrete should, except for emer­
gency patching be machine mixed for not 
less· than one minute after all materials 
are in the mixer. 

.The concrete should be deposited in the 
area to be patched in a manner that will 
require little rehandling. The subgrade 
and edges of the old pavement should be 
dampened before concrete is placed. 

Two precautions are essential for a sub­
stantial and neat patch. The area to be 
patched must be completely filled with 
concrete which is homogeneous throughout 
the area and depth of the patch and the 
surface must have exactly the same trans­
verse and longitudinal contour and the 
same surface texture as the surrounding 
slab. 

Concrete shrinks slightly as it hardens 
but this shrinkage can to a large extent be 
taken up by tamping after placement. 
The concrete as first placed should be 
struck off and tamped to an elevation 
slightly higher than the finished contour 
of the patch. After an interval the con­
crete should again be vigorously tamped 
1,nd screeded. The second tamping should 
be delayed as long as is possible without 
interference with satisfactory finish to the 
proper contour and texture. During this 
operation the surface of the patch should 
be checked with a straight edge to insure 
that it fits the contour of the old pavement 
and is free from surface irregularities. 

Finishing 

Patches should be so finished as to give 
the same surface texture as that of the 
surrounding pavement. This may require 
the use of a canvas or rubber belt, wood 
float, burlap drag or broom depending on 
the method used in finishing the original 
pavement. The aim is to produce a patch 
which will harmonize with the surrounding 
pavement and become indistinguishable 
shortly after being placed under traffic. 

The patch should be edged with a tool 
having not more than !-in. radius along 
all transverse and longitudinal joints and 
outside edges but not where the patch 
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joins a broken edge of the existing pave­
ment. 

All transverse and longitudinal joints so 
edged should be sealed with a suitable 
plastic material. 

Curing 

It is recommended that except in emer­
gencies the curing of patches be continued 
until opened to traffic or until the concrete 
in the patch has developed a modulus of 
rupture of not less than 500 lb. per sq. in. 

Curing may be accomplished by the 
methods specified by the State highway 
departments or other authority in charge 
of the road or, under wartime conditions 
by one of those recommended by the High­
way Research Board in Wartime Road 
Problems, No. 1, "Curing Concrete Pave­
ments Under Wartime Restrictions on 
Critical Materials." Because the patches 
are generally small in area and scattered, 
it will ordinarily be more convenient to 
use a method that does not require con­
tinued applications of water. 

CLEANING SITE 
If storage space is available, the broken 

concrete may be removed and stored for 
use in other maintenance operations such 
as erosion control. Where it is not needed 
for future maintenance, it can be dumped 
wherever there is available space, but 
where it will not create unsightly conditions 
from the highway. 

Shoulders, which have to be restored, 
should be brought back to their original 
grade and contour in order to eliminate 
dangerous spots for traffic·. 

After the patching crew have cleared the 
project, the roadway and shoulders should 
be free from all loose material and debris 
and should present a clean and neat ap­
pearance. All temporary signs and traffic 
warnings should be taken down and 
removed. 

TRAFFIC CONTROL 
Proper management of patching projects 

includes provision for handling traffic and 
installation of barricades and signs. 

It is general practice to permit traffic 
to use the road during patching; therefore, 



the length of road being patched must be 
kept open for one-way traffic and sufficient 
passing spaces provided to inconveufonce 
the traveling public as little as possible. 
This is largely the responsibility of the 
foreman of the patching crews. 

The barricades are usually wooden horses 
painted in contrasting colors, generally 
yellow and black, so as to be discernible at 
considerable distances. Substantial horses 
are preferred as they will stand handling 
better. However, they should not be so 

heavy as to overturn an automobile when 
struck . . 

Standard caution and warning signs 
should be provided which will instruct 
drivers concerning the conditions to be 
encountered in the patching zone. It is 
also necessary to furnish lights or torches 
at night to .warn traffic. A night watch­
~an is also S].lggested to maintain the 
barricades and lights and keep them func­
tioning at all times. 

\V ARTIME ROAD PROBLEMS 

No. 1. Curing Concrete Pavements Under Wartime Restrictions on Critical Materials. 
No. 2. Design of Highway Guards. 
No. 3. Design of Concrete Pavements Requiring a Minimum of Steel. 
No. 4. Maintenance Methods for Preventing and Correcting the Pumping Act.ion of 

Concrete Pavement Slabs. 
No. 5. Granular Stabilized Roads. 
No. 6. Patching Concrete Pavements with Concrete. 
No. 7., Use of Soil-Cement Mixtures for Base Courses . 
No. 8. Thickness of Flexible Pavements for Highway Loads . 
No. 9. Treatment of Icy Pavements. 
No. 10. Salvaging Old High Type Flexible Pavements. 

IN PREPARATION 

Compaction of Subgrades an_d Embankments 
Soil-Bituminous Roads. 

16 

L) 


