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The purpose of this paper is to report on two methods of salvaging old 

conorete pavement by resurfaoing and oomparing the performanoe behavior of 

these two methods to new oonstruotion on a projeot built in 1957. This data 

is oompiled on a section of US Highway 83 in Taylor County from its junotion 

with US Highwa.y 84, then west, for a distanoe of approximately two miles. 

The highway was originally built 'With PC Conorete Pavement in 1928 and 

was widened with nexible base in 1944. 

A oontraot was awarded on January 25" ~957, oalling for reoonstruction 

of a section of US Highway 83 from its junotion with US Highway S4 in Taylor 

County west and south to the Runnels County Line. The total distance of this 

project F-90 (11) was 14.689 miles. 

The project oonsisted of grading" structures, flaxible base, and m,fAC 

surfacing. Mr. E. L. Harris was the project engineer and Cooper &. Woodruff, 

Inc .. of Amarillo, Te:xas, was the prime contractor. l-lork was startecl on . 

February 4, 1957, and the job was accepted by the State in August, 1957. 

This project called for three principal designs" two ot which used the 

old concrete pavement by salvaging and resurfacing. A study project was 

initiated for accumulating certain data just before, during" and after the 

above project was completed. The study portion of the project consisted of. 

11,100 feet beginning at station 1237+00 and ending at station 1348+00 and 

included the following types of construction. 
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(1) Desi gn number (1 ) consi sted of 3200 feet of concrete 

pavement originally 18 feet wide. It was widened a feet 

on each side with ten inches of flexible base and overlaid 

with t wo inches of Type "DII IIot '/iix Asphaltic Concrete. 

See Typical section (1 ). 

2S'- 0 " HOT MIX ASPHAl.TlC CONCRE TE PAvE ME NT - TYPE "0" 
ESTIMATE D AVERAG E APPUCATIO o\' OF 20 0 Ib p e r SO . YO. 

HOT MIX ~S PH "LTIC CONC R(TE PAVEMEN T TYPE " 0 " SH ALL CONSIST OF A SUR FACE COURSE 
OF 1251b p..,r SQ. YO. A? PLlE D WI TH A. SPECIFIED SP"l EAO lf'l G ~N D FI]o.j I$ HIf'l G MA CH INE. THE 
REMA INDER OF THE MIX ~ H ALL BE APP Lj EO FOR SPOT LEVELING M W /0rl FOR LE VE LING 
COU RSE, SP READ WITH. SPECI FIED wor OR GRADE R. 

CD 

e' - o" ~HOULDER 
ONE COURSE SURFACE 

TREATMENT 

TYPICAL SECTION CONCRETE PAVEMENT \":IIO:::NED WITH FLEXIBLE BASE 

Photographs number (1) and (2) indicate the original 

pavement condition before overl ay of HMAC surface. 

PHOTOGRAPH PHOTOGRAPH (2) 

81-~"USU1 
6'-O"MIN. 
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(2) Design number (2) consisted of 4500 feet of concrete pavement 

broken up and overlaid with four inches of foundation course, 

ten irlches of flexible base. It was surfaced with one and one 

quarter inches of Type HD;l Hot Hix Asphaltic Concrete. See 

typical secti on number (2). 

~2'-0" CROWN 

J---'-!.II'..::->t· __ ~;1-8 '-;;-O!,;-.. ~SH~O~UL~O~E;';;R -rl_32~6 ':::.--'10_" 1!HQ.OTU!M!!IX....!.A~S~PH~A~LT!.!ICU.CO~NCRETE PAVEMENT - TV P[ .. 0" 
ONE COURSE SUR'FACE 125 Ib per SQ.. YO. 

TREATMENT I' 181- 0. 

3116- p.,- Ft. -

,' '!'' ; :' ;''';' :-: ', . : • . ': ~ ':. :""-, " . : . ~ : :' ," ;:'. ':' . :.' .a:" :"':.: ,) ~- .;~ : • .: ;;,: ... 
. ..... . 

El(ISTING Hf CONCR E'TE PAVEMENT 
ro BE BROKEN ANO COMPACTEO. 

® 

fOUNDATION COURSE" 
IN DEPTH TO BE PLACED 
PRIOR TO HEAVY PNEUMATIC 
ROLLING OF BROKEN CONCRETE. 
(ESTIMATED AT 102 CY, ~r STA.) 

TYPICAL SECTION CONCRETE PAVEME NT BROKEN AND COMPACTED 

Photographs nUmber (3) and (4) indicate the condition of the 

concrete pavement prior to construction. 

PHaI'OC-RAPH (3 ) PHOTOGRAPH 

f- ~' - $/" 'f' 6'- 0' 
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(3) Design number (3) consisted of 3400 feet of new construction. 

This required the removing the old concrete pavement from the 

job and preparing the old subgrade for cover with ten inches 

of flexible base and one and one quarter inches of Hot Mix 

Asphaltic Concrete. See typical section number (3). 

42'- 0" CROWN 

ONE COURSE SURFACE '" " " ONE COURSE SURFACE 
l.--+---"8-"-"-0"--"_-----i_~TRC'c_E'i_i:AT(i;tMENT ~.-o HOT MIX ASPHALTIC CONCRETE PAVEMENT-TYPE 0 01125 rb PI' SQ. YO. TREATMENT 
1- ~: 0" SHOULDER 3/16" t:r Ft. PROFILE GRADE S'-O" SHOULDER 

s'.\ US~~~ '4~.i ; ... ~t~./-~~:·~·4'~-9-:·~·'-.-:~ ·1···.q· ..... ·",,· ... ,.-:".4 ".,." ",4',: ;4:: ...• "' ...... ,:~.: .••. f4: ... :': .. '!':.:,:-~::,:._ .. .;, •.. ,.; •... : .:::~:.:;.;. .. .... 

-~=..~. ="3/16" pI' Fl. SECONDARY GRADE 10" BELOW PROFILE GRADE - FLEXIBLE BASE 10· IN DEPTH 

8'-0· 

ESTIMATED AT 200C't'. pe, sr .... 

o 
TYPICAL SECTlot~ N~W LOCATION TO IMPROVE ALlGNr,1ENT OR GRADE CHANGE 

The foundation course and flexible base materials were constructed by 

ordinary compaction methods. 

The old concrete pavement of typical section (2) was broken up in 

accordance with the special specification listed below. 

''BREAKING OLD PAVENENTif 

CONSTRUCTION l'lETHODS: Existing pavement (concrete, with 
or without bituminous top) shall be broken up into pieces 
not greater than twelve (12) inches in any dimension by 
air-driven machinery or other suitable means. It is the 
intention of this Item of work to shatter the existing 
pavement in such manner that all pieces may be seated 
firmly on the subgrade as a foundation for the proposed 
nev-r base course. The use of explosives for brea.ld.ng up 
old pavement will not be permitted. 

USUAL 2'· 
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The contractor used two types of machinery for breaking up the old 

concrete a s s ho;.m in Photograph (5). 

These broken-up chunks of concrete were then seated into the under-

lying soils by use of heavy rollers in accordance with the following 

special item. See Photogrnph (6). 

.. 

PHOTOGRAPH PHOTOGRAPH (6) 

"HEA'VY PNEUHATIC ROLLn:G;r 

EQUIP~iENT: Heavy Pnewnatic Tire Roller shall have four 
WFi"e8ls in one t r ansverse axle line equipped 1'1i th pneu
mat ic tires. -\;11ee1s shall be on not less than two 
oscillating axles, and shall be designed to give uniform 
coverage and mounted in a rigid frame and provided with a 
loading platform or body suitable for ballast loading. 
~rith no ballast, the roller shall weigh not more than ten 
tons (Gross), and "m.en fully ballasted shall weigh not less 
than fi fty tons (Gross). The rolling equipment shall be 
dra1tm at speeds from five to ten miles per hour. Rolling 
equipment shall be maintained in good repair and operating 
condition and shall be approved by the Engineer. 

COFSTRUCTION lJETHODS: The work shall be done only when 
ordered by the engineer. The broken concrete pavement 
shall be rolled by driving the roller equipment over the 
entire area, at the speed and carrying the ballast desig
nated by the Engineer. The Contractor shall furnish a 
sufficient number of rolling units, as needed, to insure 
seating of the concrete blocks in the underlying soil as 
required vtithout undue delay after the pavement has been 
broken into blocks of the specified m.ax:i.mum diameter. 



6 

Foundation course material was placed on the broken concrete pavement 

prior to hea~J pneumatic rolling. The foundation course material was pit 

run and contained large chunks of loosely cemented material. These were 

broken up by use of heavy grid roller. Only 351~ was retained on a 40 mesh 

sieve as shown in Table I belo",. Thus, the chunks of broken concrete were 

cc:.sily surrounded. This operation is shown in Photograph (7). 

SOILS AND BASE MATERIALS WORK SHEET 
2 

Job No. 
C Tcylor ounty .................... .. .... ................................ ...... ..... . 

Sec tion No. 

IPENo. RCQ. No. 

I Soil Constants II Screen Anal. 
-

I Hyd. Anal. 

wh. ;';0 . 
, 

I I LL PI SL LS SR Cia .. Soil WBM 0'; 1 I Binder % Lost; Mol~'ur. 
31 I 21 

I 7 12.3 5 I 1,,:'2 

I 1 1 

, 
I 

PERCENT RETAINED ON 

, Squlrc Mesh Sievea Grain Diam. I L<.~,o;o:o;)· Opcnin,;J in Inches 
---

Sieve Kumber9 I In Mill imeters :\(..0. i J I 2,., 5/8 I a/8 
Spec. 

2 I~ I~ 7/8 4 10 

3;~ ~ I '00 I~ ;c~l:~ 
Grav. Matcri.,,1 

I I --' 
31 

I 
I 0 5 ~ 21 
I Ccur:::, ° Ihterial 
i I 1 ;-. I I - - , I, I I I 

TABLE I 

Photograph (7) 



The heavy pneumatic rolli ng proved useful because it showed flaws in 

the seating of the old concrete pavement, Phot ographs (8) and (9) indicate 

improper seating" These places \-Tere r ewor ked to the satisfaction of the 

Engineer before subsequent construction v.as performed. 

-. ~;...: ~ "~-"",,,' : ~ 

J • 

. " 
.... -. 

PHOTOGWI.PH (8 ) PHOTOGRAPH (9) 

Photograph (10) shows a section of the complet.ed highway. 

PHOTOGRAPH (10) 



The first s ect::'on to ShOll signs of 

distress was that of 5ection (1). 

Cra.cks began to shm-l at j oints of the 

old concrete pavement. 

These cracks began to shall, Photo-

graph (11), within thr ee mont hs after 

job completion. Crack sealing operations 

we:-e started, Pho-c,ograph (12), on this 

section in January, 1958. Photographs 

(13), (14), and (15) , shoVl hm'1 one 

particular fai l ure had progressed 

through trarch, 1959 , and 

PHOTOGi-"1APH (12) 

PHOTOGRAPH 
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PHOTOGRAPH (11) 

PHOTOGRAPH (13) 

'- .... 

. " 

PHOTOGRAPH (15) 



Photograph (16) shows the general condition 

of typical section (1) in April, 1961. 

The second section to show signs of 

distress was that of section (3). Photo

graph (17) Sh011S the type of distress 

first noticed in March, 1959. This 

condition progressed to that shown in 

Photograph (18) by April, 1961; and 

PHOTOGRAPH (17) 

Photograph (19) shows the general cond

ition of this section in April, 1961. 
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PHC1l'OORAPH (16) 

PHOTOGRAPH (la) 

PHOTOGRAPH 



The section of highway represented 

by typical section (2) had begun showing 

signs of distress by lfarch, 1959, as 

evidenced in Photograph (20). By April, 

1961, the general condition of this 

section was good with the exception of 

one particular failure shown in Photo

graph (21). 

It is believed that this failure 

resulted from faulty structure support. 

Comparison should be made between Photo

graphs (4), (8), and (21). 

Photograph (22) shows a typi cal 

failure prior to seal coat being applied 

in the summer of 1964. 

After the seal coat ~~s applied, the 

general appearance of the highvJay ,-vas 

good on all sections. The present 

serviceability rating is 3. 7 to 4.1 on 

all sections. Cracking was pronounced 

but distortion and rutting Here of minor 

proportions before the seal coat was 

applied. 

Refer to Serviceability Rating form 

on follo~dng page for the rating on each 

section in 1964 before the seal coat ~las 

applied. 
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PHOTOGRAPH (20) 

PHOTOGRAPH (23 ) 

PHOTOGRAPH (22) 



Section 

Present Servi ceabili ty 
Rating Scale 

5 

4 

3 

Fair 

II 

Date MA~ Iq,,'i Time 10 AM Rater No. WL P 

Acceptable 
on· 

Primary 
Hig~lway 

([jj) 
Undecided 

No 

None 

Minor 

Pronounced 

Severe 

Factors Affecting 
Your Rating 

IZ 12 iZ 333 

2 

Poor 

(I):: 3./.f 
(ll: 3·8 
(3): '1.0 

Very Poor 

o 
File 8.111 

Comments: tn = T"fP;CAI Sec.-hol'\ (I)j (2) '= 

U"Pl(,al Sec:hon (,) j (3) :: T'ffJ""} Sec:hOn (3) 

Serviceability Rating Form BR-3 
Aug. [962 

The following table lists the history of cracking for the most severe 

failures of each section: 

'Jear 
1957 

1958 

1959 

1960 

1961 

1962 

1963 

1.2§A.. 

TABLE II 
TABLE OF FAILURE HISTORY 

(See Attachment nAu Pages 1 and 2) 

Section (1) Seotion!;,) 

rr L M T L 11 

Tl 

T2 Ll 

T2 12 I'nA T1 Ll MlA 

T2 L2 liJ2A T2 Ll M2A 

T2 12 lru T2 L1 M2A 

T2 L2 M2A T2 Ll M2A 

T2 L2 lvl2A T2 Ll U2A 

T2 L2 :r-12B T2 Ll N'2B 

Seotion (3) 

T L M 

T1 Ll 

T2 L2 

T2 12 MlA 

T2 12 M2A 

T2 12 l-12A 

T2 12 M2A 

T2 12 r.f2B 
T ::: Transverse Cracking Pattern M == l"8p Craoking Pattern 
L ::: Longitudinal Craoking Pattern 
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Table III shows the base and surfacing construction cost of this facility. 

TABLE III 
CONSTRUCTION ,cOST nlDEX 

t 
Typical Section Description Cost Per M!J..e 

(1) HHAC Overlay $ 20,500 

(2) Broken Concrete $ 30,,880 

(3) New Structure 1,\ 
'II' 37,880 

Table IV shows the average maintenance cost index per mile per year for 

maintaining this facility during the past seven years since construction. 

~ypical Section 

(1) 

(2) 

t 
(3) 

TABLE IV 
UADJTENANCE COST INDEX 

Description 

HMAC Overlay 

Broken Concret e 

Ne't>f Structure 

Cost Per Mile 

~~ 840 

$ 420 

<'" 200 ~ 

J 
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Chart I describes the relationship indicating total cost of construction 

and maintenance for the three sections projected to a 15-yea.r life. Please 

note that after 10 years it would be advisable to spend an estimated $8,000 

per mile on the ID1AC pa.vement overlay section (1) for level up a.nd surface 

course of a.sphaltic concrete. The same would be true for the other two 

sections after fifteen or twenty years. 

COST 
PER 
UIIE 

$ 50,000 

$ 40,000 

~~ .30,000 

$ 3:>,000 

° 
'---------._----------"---,-_._-------'"" .. 

5 'YEARS 10 

CHART I 

15 
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SUNlfARY 

In making an .-valuation on the three types of construction, there are 

three major factcr s which should be considered. 

First, all three sections have a good riding quality at this time, and it 

is predicted that they will continue to produce a good serviceability record 

tor several years. However, the section that has been overlaid 'With ID:lAC 

pa~ent does not produce as smooth a ride as the other two sections. 

Second, the cost of construction did vary considerably. The section 

which '\-laS overlaid with ID1AC pavement, section (1), cost about two-thirds of 

what the section where concrete was broken up and resurfaced did. The HMAC 

pavement overlay cost just over one-half as much as the new structure. 

Third, the base and surface maintenance operations required to keep the 

highway serviceable should also be considered. Arter approximately seven 

years of use, the maintenance requirements seem to fit into the following 

pattern. The new structure, section (3), has required least mairitenance. 

The broken concrete, section (2), has required about 160% more maintenance 

than the ne'!-! structure. That which was overlaid with HHAC pavement has 

required approximately 3005; more maintenance than the new structure. 

Two other projects in this area, US Highl..Ja.Y 3S0 in Stonewall County and 

State Highway 351 in Taylor County, have been constructed using the same 

design as that of section (2) where the old concrete pavement was broken up 

and strengthened 'With new base material. The construction and maintenance 

costs on these projects parallel those of this report. Finally, salvaging 

an old concrete pavement by breaking it up and resurfacing it as in design 

(2) is justifiable for four principal reasons: 

(1) The finished facility produces a safe and satisf'ying ride to 

the traveling public. 
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(2) The initial cost is reasonable. 

(3) The maintenance requirements are not excessive. 

(4) The lift expectancy of the facility is good and compares 

favorably with other designs usually costing much more. 
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A5ph.alti~ - Conc..rei.:e. 
Pavement Fa.ilure Nomenclature.. 

TI I SJi~ht. 
T2. Mod'erdce 
T3 Severe 

Map 

Ha;"'!ln~ Ch9C.kb 
C~a(,k~ be6inn;l/8 to SPQ7!1 
D1sinle.f.lrdt;iol"'\, of Mater-'Ial 

C I' 
raGKlnc0. 

CJ 

L3 T~ 

f2?![VYY?tt /,,;~,:J 

MIA Ml& M2.B IYbB 

E/~ : ::~ 'J:~~71'»>i'J f?J ,: (·,:r=LD [J£:rZZEZI~7)1 ~IT'-'--IJ_--.1..DE--..w.·' _-rL-..ll 

MIA Vet""~ 5ji~ht:. l-Lc..ir-I,'ne c.rA(.ks no!.:. vicz,ibl~ c.onnec:.,i:eci 
I 
: M IS Sli~t::. HAirline. CI""'AC.K:':>o V 'I ~ibi~ conne.c..ted 
, M2 A Sll'ght: 1:.0 Moderace I Crac..k~ be.~innjn~ to 5pAlI ac jnt€,..~\(!d::ion<;:, 
M28 i Moderabe Cl""'~ w'd:::h c.oI1Si~erAble.. ~pJ:lo.llin& 
M '!.A I Severe ChlJ1'lk~ of' A-( loose bu~ held I'n plA<..e 

M ~ 6 '1 Ve~ Severe Chunks 0+ A-C. dJSlntes ... at:,jn~ ~ Cr-urnbiin~ dWCl':::) , 

FIGURE 28 Attatchment "A" 
Page 2 of 2 


