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Highway Materlals Research Laboratory
132 Graham Avenue, Lexington 29, Ky.

August 17, 1949

Memo. to: Dean D. V. Terrell
Director of Research

Subject: Cooperative Investigation of Jolnt Spacling in
Concrete Pavements

As you know the Department, in cooperation with the
Bureau of Public Roads, has had in service since 1940 an
experiment on the Owensboro-Hartford Road for the purpose of
investigating Joint spacing in concrete pavements. This pro-
Ject designated as FA 125 F(2)S 1s in Daviess County, and it
consists of 14 separate experimental sections some of which
duplicate each other.

In June, 1948 measurements and inspections on this road
became the responsibillity of the Research Division, and the
attached report by Mr. S. T. Colller, Senlor Research Englneex
1s the first report that we have made on the work. You will
note that Mr., Collier has been very thorough in the compila-
tion and analysis of all data that have accumulated since the
proJect originated, and he has presented everything in such a
way that 1t can be easily and quickly interpreted. Some
Informatlon, such as that in Appendix F pertalning to solls,
has not been included in any report heretofore and hence it
1s presented here for the first time.

The concluslons that he has drawn from the 23 1listed
results more or less substantiate concepts that have @eveloped
over the years for design of concrete pavements containing
these materials. Even so, thlis amounts to tanglble evidence
that will add to the significance of those concepts. Like any
other experiment of this nature the results, of course, are
confined to a pavement of thils type under this glven set of
clrcumstances; therefore, they may not hold true elsewhere.

It 1s not possible to over-emphasize the limitations
resulting from the restricted use of this pavement since its
construction, particularly with regard to load transfer
features and general pavement conditions. For that reason
alone, 1t will be very interesting to watch the developments
in coming years after the road has been subjected to con=-
slderably heavier traffic.



Dean D. V. Terrell -2 - August 17, 1949

During the next two or three years, all the measurements
and observations on the project will be made as usual, but the
reports will consist mostly of tabulations of data until there
has been enough change to warrant the preparation of a report
as detalled and extensive as this one. I know that everyone
concerned with the project will look forward to further develop—
ments in the performance of this pavement and to the relative
merits of the different sections after the pavement has
attained a greater age and has been sub)ected to more rigorous
use, -

Respectfully submitted
X & -
L. E. Grggi}tggycrf
Assoclate Director of Research

LG:vk

cc: Research Committee
Bureau of Public Roads (6)
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INTRODUCTION

During the summer of 1940 the Kentucky Department of
Highways, with the Public Roads Administratlon participating,
constructed 6.27 miles of investigational pavement as a
cooperative research projlect on Jolnt spacing. This project
was one of six planned by the Public Roads Administration
and the Portland Cement Assoclation in céoperation with six
highway departments. The five other states particlpating
were California, Michigan, Minnesota, Missouri, and Oregon.
The project® selected for this Jointing study in Kentucky is
1n Daviess County, approximately six mlles southeast of
Owensboro, on Kentucky Route No. 71 (Layout map in Figure 1).

The experimental program was outlined for the purpose
of evaluating the relative merits of varying intervals in
expansion Joint spacing and of dummy contraction Jolnts with
and wlthout dowel bars for load transfer. A complete
dlscusslon of the scope and purpose has been given in a
paper by Mr. E. F. Kelly of the Public Roads Administration
(1).

The number-of experimental sections and the design
detalls of each, summarized in Table I, conform with the
original outline of the program with the exception of the
added Standard section.

The order of arrangement of the sections 1n Table I,
and elsewhere 1n thls report, 1s the same as that in which
they occur in the project as shown in Figure 1.

Sections 1, 2, 3, and 4 were designed for the purpose of

making a direct study of expansion Jolnt spacing in pavements

*Project designation FA 125 F(2)S



TABLE 1

DESIGT OF EXPEZRIMENTAL SZTCTIONS

Zxpension Joints Contraction Joints
Section ‘ Design Wire Mesh
Fo. Length Seection Reinf, Spacin Ioad Transfer Spacin Ioad Transfer
(feet) | (in.) LLest) (feet
7 1,250 =77 None 120 one 20 None
6 1,500 9-7-9 70 1b,. 60-alt. Dowels 60-alt. Dowels
5 1,500 2-7-9 None 120 Dowels 20 Dowels
L 1,500 9—~7-9 Vone 120 Dowels 20 Tone
3 2,500 9-7-9 None 400 Dowels 20 None
2 3,000 9~7-9 Hone 300 Dowels 20 Yone
1 5,000 9~7-9 None 5040 None 20 None
Std. 7,000 G—7--Q Ly 1b. 120 Dowels 30 Dowels
2-R 2,500 9-7-9 None 800 Dowels 20 None
3-R 2,500 9-7-9 Wone 400 Dowels 20 Yone
L-p 1,500 9-7-9 Hone 120 Dowels 20 Hone
5-R 1,500 9~7-9 None 120 Dowels 20 Dowels
6-R 1,500 9-7-9 70 1b. 60-alt. Dowels - 60-alt. Dowels
-R 1,200 7-7=7 Wone 120 Yone 20 Wone |
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wlth closely spaced dummy contraction Jjoinmts, They differ only
by expansion Joint spacing, varying by intervals of 5040 feet,
800 feet, 4OO feet, and 120 feet, respectively. The slab
design 1s the thickened edge type, 9-7--9 inches, without rein-
forcement. The contraction Jolnts are spaced at intervals of
20 feet and do not include dowel bars.

The expansion Joint interval scheduled for Section 1 was
one mile; bu% since this sec%lion 1s onlyry 5000 feet long, the
interval referred to of 5040 feet is that between the nearest
expansion jolnts in the adjoinling sections.

Sectlon 5 1s identical in design %o Section 4, except
that dowel bars are installed in the contraction joints of
the former to provide a means for studylng the performance of
dummy contraction Joints with and without dowels.

In Section 6, the Jointing interval is 60 feet alternat-
ing with expansion and contraction Joints. Steel mesh rein-
forcement was included and dowel bars were installed in all
Joints. Thils design was included for the purpose of studylng
crack control as influenced by Jjolnt intervals.

The vavement cross section for Sectlon 7 1s of seven
inches uniform thickness. This section has the same Joint
spacing as Sections L4 and 5, but no dowel bars were included
in elther type of Joints.:

The Standard Sectlon was a standard design for Kentucky
at that time, and was constructed over swampy land unsultable
for experimental pavement, except for approxima®tely 2000 feet
between Station 560 + 00 and Sta%uion 530 + 00. This length

was on the north end of the section and provided a subgrade



comparable to that of the other sections, hence 1t was
selected as a subsection for the Jolnting study.

Representatives of the Testing Laboratory were aslsgned
the dutlies of collecting all da%a from the beginning through
1947. Since that date it has become an assignment of the
Research Division.

Previous reports have been submltted by Messrs. Louls
Campbell (2), F. P. Anderson II (3), and T. R. Thomas (4),
and information from this project was included with those
from other states for a comparative study of the data by

Sutherland and Cashell (5).
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CONSTRUCTION FEATURES

Detalls of all construction features were covered
thoroughly in the initial report on the project by Campbell
(2) but a brief summary of that information is included here
for the benefit of those decling with the investigation for

the first time or not having access to the original report.

Stationing of Project

Ending Section Beginning Section Stafion
7 97+L9. L

7 6 10+21

6 3 Lo5+o1

2 A LLo+01

- 3 L55+02

3 2 L80+00

2 1 510400

1 Standard 560+00

Standard 2-R 630+00

Sect. 2~R R—R 655+00

f B-R -R 680+00

L ~R 5~R . 695+00

" H5=R 6-R 710+00

i 6-R 7-R 725+00

n 7-R End of Project 737+00

Soils and Grading

The grade between stations 397+49 and 565+00, and sta-
tions 690+00 and 737400 was constructed and surfaced with
5 inches of traffic bound river gravel between July 21 and
November 3, 1939, These sections were opened to traffic
until paving operations were begun, at which time a large
amount of this gravel was removed for shoulder material, That
portion between stations 565+00 and 690+00 was constructed be-
tween April 15 and June 4, 1940, with no surfecing material
added. Included in this latter portion are parts of the
Standard Section and Section 4R, and all of section 2R snd

am.
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Soils throughout the project were quite uniform in
testural and plasticlty characterisfiics, =28 shown by the re-
sultg of tests on 171 samples tabulasted in Appendix F,

The ssmples, according to test reports made in 1940, repre-
sented material at subgrade level regard}ess of cut or fill.
The major part of the project lies on general upland terrain
where the soils are predominately windbiown silt and fine sand.

Apparently residual soils beneath, having a greater per-
centage of finer particles and higher plasticity cheracteris- |
tics, entered the subgrade ot some locations, as evidenced by
results such as those representing Station 638+00 and Station
545+00. Even then, the Plasticity Index was unusually low as
compared with the Liquid Limit despite the‘fact that greater
than 50 percent of the material was finer than 0.005 milli-
meter. About the only exception to this was at Station 712+00,
where both the Liquid Limit and Plasticity Index were high d&e-
spite a clay content lower than 50 percent.

The average soil in the Standerd Section - a large por-
tion of which lays on a fill about 6-to 8-feet in height aw--
eross thHe bottoms of Panther Creek (South Fork) - wes textural-
ly about the same as those in the uplands. However, 10 of the
35 samples representing this section had fine-sand contents
exceeding 50 percent, whereas there was only one location
(station 678+00) throughout 211 the sections where there was
as much as 50 percent in the fine-sand size end only five
ca.ses where this fraction exceeded 40 percent of the total

semple.
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A slight tendency toward reduction in silt and sand,
and an incresse in finer particles is evident in the trepeatt
or R sections. In sections 2R and 6R inclusive, 30 of the 54
samples have clay contents exceeding 20 prercent, whereas in 7
sections 1 to 7 inclusive only 35 of 82 gamples had clay con-
tents grester than 20 percent. Even so, thic hardiy affected
the plasticity relationships typical of goried and windblown
materials.

In the determinatioﬁ of mqisture-density relatlions fo:-
compaction Characterisfics;,all the samples were divided into
gix different groupé QCCording to their similarities; and
group composite samples were made from the individusl semples
in thé gfoupsa Moisture-derisity relatiéns !standard Proctor)
for five of the six composite samples are plotted on the graph
in Appendix F. Data for composite sample No, 2 could not be
located in the files.

Differences among the five compaction curves are slight,
end probably an average density and optimum moisture content
was chosen for use in construction in 1940. There is no record
of test information apnlicable to that portion graded in 1939.
"A11l embankménts were constructed in successive horizontal

layers 12 inches in thickness; and each layer compacted with

a sheep's foot roller!" (2).



Materials

A single brand of portland cement, which "approached
a moderate heat of hydration' (3) was used throughout the
nro ject.

The fine and coarse aggregetes were from a single source,
They were Ohio River sand and grevel procured from the Boone
Ber, 8 miles upstream from Owensboro, Kentucky. The gravel
ronged in gradation between No. 4 and 13} inch square sieve
slzes.

The filler for the expansion and contraction joints
wa.s a premoulded bituminous fiber material with the excep-
tion described under the heading of "joint installation,

Dowel bars, in all cases, were 3/4 inch plain rounds,

Mixine Data

The concrete mix was designed by the ebsolute volumé
method, meeting fhe mix requirements of 1.5 barrels of cement
per cublc yard of concrete and 5.75 gallons maximum free water
per sack of cement, and with a specified slump of from one and
one-half inches to three inches. The percentage of fine aggre-
gete varied from 34 to 35 percent by weight of total aggregetes
(satursated surface dry). Reports indicate that the mix was
consistently uniform for the entire project.

Control Tests

One 6-by lo-inch cylinder was made for each 500 linear
feet of pavements. The average compressive strength for the
68 specimens at 28 days of age was 4908 pounds per square inch
- 71 percent were wlithin 10 percent of the average. Mexlmunm

end minimum strengths were 6200 and 3890 pounds per sdquare insh
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respectively.

Three 6-by 6-by U42-inch beams were made for each day's
pour. The average of all modulus of rupture tests of 28 days
of age was 1002 pounds per square inch - 77 percent were with-
in 10 percent of the average. Moximum and minimum values were
1200 and 813 respectively.

One core was drilled from each 1006 linear feet of pave-
ment. The averege compressive strength for the 34 specimens;
varying from 41 to 80 days of age, was 4856 p.s.i. - U7 per-
cent were within 10 percent of the average. High and low
strengths were 6733 and 3243 pounds per square inch respect-
ively.

Joint Installation

Where dowel bars were installed for load transfer they
were preassembled in a metal device designed to hold the bars
. rigidly in proper spacing and alignment.

The filler for expansion joints w&s a premoulded bitum-
inous fiber meterial one inch thick snd conforming with the
pavement section to 1/2 inch below the top surface. This
type filler was included in the dowel bar assembly.

Between Stations 737+00 and 630+00 and Stations 560+00
and 450421 the weakened plane grooves for all contraction
joints were filled to one half inch below surface with pre-
moulded bituminous fiber joint filler 1/i~by 1-1/4-inches.

'or the intervening Standard Section the same type of filler
was used but varied in the dimensions of 1/4-inch by 2-inches.

For the remainder of the project, Station 450+21 to Ste-
tion 397+49.L4, the weakened plane groove was formed with 1/4

inch steel strips to a depth of 1-3/U4-inches. This entire
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depth was then filled by a '“hot poured®" joint filler, identi-
fied as QA-2 crack and joint filler. This same material was
used for sealing 21l other joints. Acccriling to Campbcll (2),
"Due to the rigidity of the steel strips coriracticn joints
constructed in this manner were streight and well formed.

The flexible character of the fiber Jjoint filler and caps
resulted in many crookeld completed joints, ané veultanls dis~

tances of the filler below the surface of the pavemnent,



September 1940

May 16U49

Fig., 2. View to North from
Station 635 + 00 to Station 556 + 00



COMPILATION OF DATA

When the project was initiated, certain means of evalu-
ating the pavement over a long period of iime were esteoblished.
Broadly, these consisted of seasonal, dai'y . an. peraenant
changes in joint widths, méasured with a vernier caliper; ele-
vations and elevation‘changes determinediby means of level ob-
servations; crack surveys by visual observation; and general
condition surveys by visual observation. In doing “i‘s, cog-
nizence was taken of traffic and climate - both having con-
siderable influence on pefformaﬁce - and other features such
as the value of recording data diagrammatically and photograph-
jcally .

According to the original plan, measurements for daily
and seasonal changes in joint widths were'not to extend past
one or two years, but date for permanent changes were planned
for a long period of time., Dally and seasonal measurements
for permanent change were to come each year following comple-
tion of the pavement. Level measurements, after the initial
and first winter periods, were planned once duvuring a summef
Iseveral yearsh after construction of the project.

An initial crack survey four to six-weeks after construc.
tion was to be followed by surveys twice a year -~ in the late
spring and late fall.l Condition surveys, with special emphasisg
on condition of joints, were planned yearly, preferably in the
fell. As evidenced by this report, there was some deviation
from this schedule, largely in the direction of more measure-
ments than were originally planned.

Traffic

Traffic dete were furnished by the Department's Planning



TASL= II
AVERAGE DAILY TRAFFIC

Year 1040 | 1oLl ) 1042 | 1943 | 1o4h | 19451 1046 | 1947 ) 1043

Passenger Cars s11| seu} 207} 264] 2901 360| 500} 6701 675
Light Tracks (under 1% tons) 150| 2371 L413| 3001 325| 3337 363] 300 282
Medium Trucks (13 to 5 tons) 0 0 nt 6wt 63| 201 7] e 149
Tractor Semi-Trailers (over 5 tons) 6 8 8f 11} 12§ 16} =28} 22| 18
Busses 8 11 17 9 10 12 15 15 16
Total Traffic 6751 80| 649 | 6487 700| 750 {1003 {1068 | 11L40
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Division as an average dally traffic count in number and class
of vehicles. This information is given in Table II and in
graphic form by Fig. 4.

The traffic count does not bear much signific..ice since .
approximately 90 percent of vehicles borne by this section of
highwsy have been passenger cars end light trucks, and never
were there more than 30 vehicles per day greeter than 5 tons
in weight. The limited use of this route by the heavier ve-
hicles can be attributed to the more or less unimproved sec-
tion of highway north of this project, in which there were a
number of narrow bridges with low load bearing limits prior
to 1949, Hence heavily loaded vehicles have been routed over
a parallel highway.

Climate

Climatological data presented in this report were przc-
cured from the records of the U.S. Weather Bureau's Special
Observer Station 1/2 mile west of Owensboro in Daviess County.
These deta consist of the mean monthly temperatures, the mean
of the monthly maximum temperatures, the mean of monthly mini-
mum temperatures, the highest snd lowest temperatures observ-
ed for each month, and the eccumulated monthly precipitetioii.
A complete tabulation of those observetions collected over the
period from July 1, 1940, through December 31, 1948, are tab-
uleted from Apnendix A.

The aversges for these monthly temperatures and preci-
pitation date. for thset period are presented in Table IV and
in Fig. 5, together with the highest and lowest recorded

monthly saccumulation of precipitetion and the year in which

Thev Armrnrad



JULY 1940 T=ROUG

TABLE III
SWAARY OF TZHPIRATURT AND FRICIPITATICN DATL

T MV
= R

3R 1948

1 of 2

Mear Temp. Mean liax. Temps. | .iean Min. Temps. | +& e+~ & r~ | Inches Painfall Inches Snowfall

. - wo AkleE s P, |
Mont onig el i T
and { High-| Low— High~| Low—| High-} Loy~ e 2 High-{ Low- Higk I Tirur-

Years] est est Ave.l est est Ave.]l est est Ave ., E‘f-?. e ‘i‘%_v ,_eSt est Ave,1. B85t | esl Lvs.,
Jan.| 38.7 | 26.7] 34.6] u8.3 | 37.1| 4h.7| 29.5 | 16.3] 25.4 75| -i5 15.33 | o.57] 2.1 7.0 7T 3.2
L1-L8| (bdy) | (48) (43) | (b8) (k) | (L8) (w3 (Y Penoy boqms) b U (eeiy (1)

Fev.| 2.0 | 28.0) 3031 530 V35 T 58.3Y 5005 | 7.0) 285 7R 7 T 0.20 s T0.E T T 5E

i | _
b1-LB1 (L6) | (47) (L8) | (b1) (45) | (47) (48) 1 (135 1(ks) (&7) (4831 (41-43)
Mar.| 57.0 | 37.61 47.4} 60.1 | &9.5] 58,51 L45.5 | 25.8] 36.3; 85 0 :11.8 | 1.07 | 5.73] 10.5 0 1.6
in-u8l (46) | (i7) (46) | (42) (45) | (1) (4s) [(h) 1 (82) | () (47 |(bsn6)
Apr.! 60.%4 | 5L.2| 58.31 73.6 | 64.3|70.0f 49,2 | 4&.1] Ls.7p 90 | 27 ! 7.3 ) 1.84{L.02] T 0 0
i

1481 (46) | (43) (46) 1 (43) (b)) | (83) (4e) |(2) |} {hp) {(b1) (4)

May | 70.1 | 62.81 65.71 82.5 | 74,01 77.6] 57.7 ' bo.7| 53.8} 9k 3 6.07 | 1.50 | 3.9C 0 ) 0
L1-4871 (Bh) (4s5-L7) (8l) 1 (4s) L) | () (uh) (7)) [ () (b1
June | 79.8 | 72.6{ 75.41 93.3 | 83.7 1 87.4} 67.1 | &1.2| 63.4) 107 4 9.33 | 1.88 [ 4.08 0 0 0
bi-bel (k&) | (47) (By | (45) (43) | (47) (i) [(Bh-08) (47) (k)
July | 79.4 | 73.2 | 77.4] 93.5 | 86.8 | 90.4| 58.3 2.7| 65.0{ 103 L 5.18 | 1.67 | 3.55 0 0 0
Lo-48| () | (i) ) | () | ] we) | () ) | Qip) 1(hs) | (uh)

Aug.{ 81.3 | 71.9| 76.91 95.6 | 84.8 | 88.8{ 67.0 | 62.0| &4.2! 105 L2 L.h1 | 0.84]2.70 0 0 0
LO-LS | (W7} | (Le) (470 1 (46) () | (48) (48) 1 (&Y {(a2) (43)




TABLE III

SUMARY OF TEMPERATURE.AND PRICIPITATION DATA
JULY 1940 THEROUGH DECEMBIR 1948

2 of 2

Mean Temp. Megn T,a.x. Tenps. Mean Iiin. Temps. |»§ —~| o~ Inches Rainfali Inches Snéwfall
lonth . o &8 ER|anaS
and | High- | Low- | | High-! Lew- Eigh~| Low- oS |2 84S Eigh~| Low- High-| Low—
Years | est est- |Ave. [ esy ! est |Ave.| est | est | Ave.[®HSE 7| Sd lest est | Ave, | est [.est | Ave.
Sept. | 72.3 | 66.2 |69.5|85.5 | 76.9 | 82.6| 60.8 | 53.4] 56.5| 99 | 3% p.06 | 1.16[3.20| O 0 0
so-be | (81) | (43) (313 5 _443) (45) | (k0-46) (472) |(h2) Kus) |(uo-b6)
- Oct. 6b.7 | 56.1159.5( 81.3 ? .7 (72.3]| 52.0 | L2.6| Ls5.6] 92 21 . p.10 [ 0.71 | 2.16 0 0 0
4o-48 | (W7) | (4B) (b2) ; (48) (b1) .| (48) (46) |(b2) K(h1) | (uL)
!_ ‘
Wov. | 50.5 L2,7 |47.1| 63.% 52.8|57.6| L1.3 | 31.6( 36.4| 8L 12 P.55 | 1.46 | L.29 T 0 T
| bo-48 | (u6) | (b7) (46} ; o) (42) | (47} (43-L6)(h7) KHBY | (43) | (L2-4g)
Dec. | L43.1 | 31.7 |37.9| 53:3 i' ho.8 | 47.1|33.8 | 22.3|28.3 71 | -6 B.65 | 1.8 |2.67 | 7.5 | © 1.5
Lo-48 | (M) (45} (ugy | {u4) (Lo) | _(4s) (bo-b6)(hs) Ful) | (1) (45) |_(40)
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The extreme temperatures are nlotted as points in Fig. 5,
whereas the averages of the meen temperature ranges are rep-
resented by the bars. As expected, the extreme temperatures
do not reflect the generally prevailing condition, but the
mean temperatures for the separete years conformed closely
with their plotted avereages. The extremes are somewhat infre-
duent and usually of short duration.

Also in Fig. 5 are nlotted the avefages for the monthly
sccumulative inches of rainfall end snowfall. The wide bars
represent rainfall while the narrower cross-hatched bars rep-
resent snowfall. The letter "T¥ designates a trace of snow-
fall. This greph is a fair representation of the normal con-

dition, not ep»nreciably influenced by a few extremes and de-~

ficiencies which were rore.

Joint Width Measurements

Subsections were selected from each section for measure-
ments of joint-movements where there was a minimum of gradient.
horizontal curvature, and embankment. In one lane of *the pave -
ment, centrédlly located, and on eech side of the selected joints.
brass inserts were installed by grouting. These were approxi-
me.tely five inches apart to eccommodate a caliper for measure-
ment of linear movemant. Joint width measurements were made
with a vernier caliper, reading to 0.001 inch. Each section
was provided with one thermometer well formed in the concrete.
Pavement temperatures were measured by ins=»iting a thermomete:
in these wells at the time of making joirn: width measurements.
In all cases, elevation points were placed in the lane oppo-
site the joints for joint width measurements, and usually thoce

extend beyond the subsections esteblished for joint measuremrr -
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Measurements of daily, sessonal, and permenent changes
in widths were scheduled for a representstive number of joints

in each of the sections. The daily and seasonal measurements

TABLE IV
NUMBER OF JOINTS SELECTED FOR VARIOUS WIDTH MEASUREMENTS

Jolnt Width Measurements |
fBectlon Dally | Seasonal . Permanent !
No. Exp. Contr. | Ex»n.| Contr.| Exp. | Contr.

7 2 5 L 10 -5

6 3 2 6 5 g 3

3 2 5 L 10 2 5
[0k Q%* L 10 Q% Q%

3 2 5 3 10 0 7

2 2 8 2 20 2 14

1 Q3¢ 8 Q3% 21 Qest v
Standard 3 6 5 2k 3 6

%*No measurerents scheduled.

¥¥No expansion jJoints within the section

were made once each seasop~from November 1940 tp Auguet 1942
and again in August 1948 and in Februsry Lﬁ”éﬂ Nadly meaguvzw
ments were taken twilce on each day selectad (in vhe early moir-
ing and early afternoon) to gain the advaniosge of the greati.-
est temperasture difference.

Jolnts selected for recording permanent change were
scheduled to be measured each summer for several yeers. This
we.s observed each year with the exceptions of 1946 and 1947.

Daily. In Appendix B is a complete tabulation of the
dally Jjoint width movements for each joint measured for each
section and the aversages for the expansion joints and contrac-

tion joints by sections for each day measured. With very few
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exceptions, the Joint movement was quite uniform for all
joints of a given type 1n a section for each date. This takes
into account the fact that expansion Joints and contrection
Joints were treated separately, in recognition of the funda-
mental difference between the two.

Since the averages were well repreéentative of all
joints, they were plotted on the bar greph in Fig. 6., The
full heilght of the bars represents the total messured closure
in inches. The cross-hatched portion represents the computed
closure for 10 degrees (Fahrenheit) increase in temperature,
so reduced for better comperison of the relative movement at
various seasons as well as between the various sections. Fur-
ther reductions were computed to movement for 10 degrees change
per 20 feet of slab and applied to Sections 6 and the Standaria
Section, in which the joint intervals were 60 feet and 30 feet
respectively. ‘“he range in temperature for each section dur-
ing the period when measurements were teken 1s shown numeri-
cally, and the range in temperature 1ls xlo%ied grephically in
each instance,

It will be noted that the unit change®* in w.dths of the
contraction joints were relatively uniform with respect to
both the dates measured and the different sections. 0On the
surface, some significance can be eattached to the fact that
Section 6, having the longest slab lengths, had the smallcst
unit change, end the next smellest average unit chenge occur-
red in the Stendard Sectlon, which was the only other sectirn
wlth a joint spacing greater than 20 feet.

T ke e wms dm ew v mm e m Gt b wm wm me e e v wer er e b mm e mm oam o mm o mee

# Total closure converted to closure per 10° temperature in-
crease per 20 feet of pavement.
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However, this does not teke into account the fe.ct that
Section 6 had by far the greatest frequency of crack develop-
ment at the time of the last inspection. This is dizcusged
more fully under "Condition Survey" latér, but with an aver-
age of 98.6 transverse cracks per mile the effective slab
length hes been reduced from 60 feet to an aversge of sbout
28 feet. DPossibly the effecct of creck development is reflect-
ed in the reduction in closure per ten degrees temperature
increase measured in 1948 and 1949 as compared with similer
data token in 1942 or earlier when cracking was much more
limited.

The dalily movements of the expansion joints were con-
giderably less uniform for the individual sections, and were
even more ot variance by compsrison among different sectionee.
The unit movement of expansion joints generelly was greater
than that of contraction joints in thosc «=sctions with the
120 foot intervels between expansion joiants., The reverse wes
true in those scctions where this interve. wes 400 Tselt or
greater. This inconsistency msay, in part, be ‘iuc o permonent
closure whereby expansion joints in %uuse sectiong wlith tThe
'1ong Joint intervals reached a Mpermanent® condition early
and reteined that closurc throughout the intervening years.
As o matter of fact, these joint widths showed practicelly
no change by seasons (see Fig. 7), whereas joint widths in all
gections with shorter intervels had considerable seasonal
variation, |

Trken et frce verlue, delly joint-width messurements in-

dicnte thrt nn ~versge coeffeclent of therm~l exprnsion of
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In Fig. 10 cracks observed for the entire project up
to February 1949, are drawn in plan to show %heir distribu-
tion and location. A count of the cracks (at thet time) by
type and the frequency of the different types for each sec~
tion are recorded in Table V. A bar graph illustrating the
frequency per mile is plotted in Fig. 9.

Cracking, as a rule, has occurred with greater fre-
duency in the test sections than in thelr corresponding
"repeath® sections, with the exception of the majority of
longitudinal cracks.

In Sections 7?7 and 7-R, cracks of all types were some-
what equally represented. In Sections 6 and 6-R, there was
a predominance of transverse cracks which may be a consedquence
of greater slab lengths. Transverse cracks also occurred
re.ther frequently in Section 4, while in Section 4-R the num-
ber was comparable with a general average condition. The fre-
quency of longitudinal cracks in Section L_R exceeded by an
appreciable amount thet foir the other sections.

Corner bresks, both inside end outside, were outstand-
ing in Section 7. Sections 4 and 7-R were next In order with
the number of inside corner breaks, and Section 6 with outside
corner breaks. This type of cracking occurred quite infre-
quently in the remaining sections.

From the standpoint of the crack count in 1949, Sectionre
3, 2, and 1 had the best over-all record, with Sections 3-R,
5, and Standerd next in order. As shown in the Record of

Crack and Condition Survey (Apnendix G), the rate of crack
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development increased 1n the last 2 years ox following the
survey in December 1946. Some sections run contrary to this,

outstanding examples being Sections 6,5, Standard, and 2-R.

Some of the spalling at jolnts reported from time to time has

become obliterated by joint filler applied in recent mainten-

ance operations.



TABLE V
CRACK SUMMARY BY TYPZ PIR SECTION

Ho. of No. of | No. of Outside | No. of Inside Yo.
Section Transverse Cracks | Longitudinal Cracks | Corner Cracks Corner Cracks Spalling
Ne. Length per per per per per per per per
(feet) Section |_Iile Section liile ___Egg}ion ¥ile Section| Mile Joints
7 12?0 8 33.2 6 2L.9 7 29.1 7 29.1 1
6 1500 28 98.6 0 0.0 3 10.6 0 0.9 1
5 1480 L 14.3 0 0.0 1 3.6 0 0.0 0
L 1500 17 59.8 6 21.1 1 3.5 L 14.1 0
3 2500 5 10.6 1 2.1 o*l | 0.0 1 2.1 0
2 3000 1 1.8 10 17.6- 0 0.0 0 0.0 0
1 5000 11 11.6 2 2.1 0 0.0 2 2.1 l”‘2
Std. 7000 30 21.4 L 3.0 1 0.8 6 b.s 5%3
2-R 2500 3 6.3 14 29.6 0 O.b 0 0.0 1
3-R 2500 2 L.2 8 16.9 0 0.0 0 0.0 1
L-r 1500 6 21.i 14 9.3 0 0.0 1 3.5 2
5-R 1500 7 2L.6 3 10.6 0 0.0 1 3.5 0
6-R 1500 14 L9.3 1 3.5 0 0.0 0 0.0 0
7-R 1200 Y 17.6_ 3 13,2 1 Iy L 2 8.8 0
*1 1 diagonal crack *3 Spalling in slab

*2

Spalling along centerline, 2 locations




TEEET

SRR S

o PO

b

TE M DT

R R . mOUTE HEE

TaPrvo mMaves MIIILIC CS- LEE DN



Fig. 11. One of the More Serious
Examples of Spalling, Station 542 + 90

Fig. 12. Typical of Cracking Where
Drop Inlet 1s Constructed Near Joint
Installation. Station 686 + 00 in West Lane



Fig. 13. Faulted Joint, Station 686 + 40

Fig. 14. Irregular Transverse
Cracking in East Lane, Station 709 + 52
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RESULTS

_ In some measure, circumstances under which the pavement
of this project has existed have limited the resulté at the
present stage., During a 1arge part of that time other sectilons
of the highway have been closed for construction, thus, re- ‘
stricting the number and size of vehicles .traveling over the
road., Complétion of this work in the near future #ill prob-
ably b¥ing the ude offhese expériMental sectionk up to a level
that may be considered “normal" for years to come.

Despite these limitations, several differences among the

sectlons have developed, and the effects of different variables
can be analyzed to a considerable degree. These are briefly

as follows:

General

1. All expansion joints tended to close and retain a
certain amount of closed set within 6 months after construction.
Only Section 6, with the longest slab lengths, showed any re-
versal of this tendency. Trends in joint openings in that
section were fluctuating even as late as 8% years after con-
struction. (see Fig. 7 and Appendix )

2. ©Sectlion 7 was unique with respect to progressive
change toward closure of expansion joints. Expansion joints
in that section started closing almost immediately, whereas
expansion joints in all other séctions opened a considerable
amount during the first period of two to six months before be-
ginning the progressive change to closed set. (see Fig. 7 and

Appendix G).
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3. With very few excentions, changes in widths across
joints were quite uniform for all joints of a given type
measured within each section individually on each date. There
were, however, great differences in the changes for the dif-
ferent sections and for expansion joints as compared with con-
traction joints. (see Appendices B, C and D)

L, Despite the slight trend toward éreater plasticity
of the subgrade soils in the %repeat® sections as compared
with the "test! sections, repeat sections have shown better
overall performance than theilr counterparts among the test
sections. Longitudinal cracks, which were much more prevalent
in all but one of the repeat sections, constituted an outstand-

ing exception, (see Fig. 9 and 10, and Appendices F and G).
Spacing of Expansion Joints

5. Expansion Jjoint spacing had no appreciable effect
on the tendency of these joints to assume and retain a closed
set, although the data perteining to this were very meager.
(see Fig. 7 and Appendix D)

6. The influence of temperature variation on changes
in width of expansion Joints was much greater when the spac-
ing was relatively short -~ 120 feet or shorter - than when
it was L0OO feet or greater., After six months of service, the
Joints in sections with the larger intervals were hardly af-
fected by temperature changes. (see Fig. 7 and Appendix C)

7. The unit movement* (desily) of expansion joints

* Total closuré converted to closure per 10° temperature in-
crease per 20 feet of pavement.
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generally was greater than that of contraction joints on those
sections with the 120 foot intervals between expansion joints.
The reverse was true in those sections where this interval was
400 feet or greater. (see Fig. 6)

8. In the sections with the 120 foot or shorter spacing
of expansion Jjoints, openings in contraction joints were great-
er and the tendency for them to remain open was greater than
in sections where the expansion joint interval was at least 400
feet, (see Fig. 7 and Appendices C and D)

9. Expansion joint spacing or even the existence of ex-
pansion joints as compared with contraction joints had no
measurable effect on faulting or differentials in pavement ele-
vations in adjacent slabs. (see Fig. 8 and Appendix E)

10. The longer spacing of expansion jolnts - or omission
of expansion Jjoints - weas conducive to fewer cracks of all types
developing in sicbs of equal length after construction. (see
Figs. 9 and 10, and Appendix @)

11. Fewer transverse cracis, and on the whole fewer cracks
of all types, developed in the sectlions with the lengthy expan-
slon joint spacing than in sections having shorter expansion
joint spacing and equal slab lengths. This applies to progress-
ive crack development as well as the pavement condition in 1949,

(see Fig. 9 and Appendix G)
Spacing of Contraction Joints (Slab Lengths)

Spacing of contraction joints can not be viewed as an
entirely separate variable since load transfer and particularly

mesh reinforcement were unique in the two sections having greats.
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than normal joint apacing.

12. In the two sections where the contraction joint spac-
ing was greater than 20 feet, the expansion joints showed the
greatest tendency to return to their original widths with re-
ductions in temperature. This was more pronounced in Section _
6 with a 60 ft. contraction joint interval than in the Standard
section with a 30 foot interval. (see Fig. 7 and Appendix C)

13. The extent of opening of contraotion joints increased
in approximate proportion with the increase in slab length.
Joints in sections with the greatest interval (or greatest slab
length) assumed and retained the largest opening regardless of
changes in temperature. However, the computed unit change* was
smallest in Section 6, which had the greatest slab length. (see
Fig., 7, and Apnendices C and D)

14, ©Pavement elevations showed that the greater the slab
length the greater the difference in elevation between the ends
and centers of slabs where warping occurred. However, the aver-
age difference in elevation per foot of slab was about the sam=
regardless of slab lengths. All sections had some warped slabs
according to the measurements that were made. In most cases
nelther the amount nor the direction of warping remained con-
stant year after year, and in many instances the warping reverse«é
from a concave to convex shape. No general increase in tendency
toward warping with increase in the years of service was record-
ed. (see Fig. 8 and Appendix E)

#Total change converted to change per 10° temperature increase
per 20 feet of pavement.
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15. All sections had tilted slabs, but in Section 6
(60 foot slab lengths) the tendency wes less pronounced and
there were fewer instances of tilting in relation to the number
of slabs than in the other sections with shorter slab lengths.
(see Fig. 8 and Appendix E)

16. The dete. show no definite effect of contraction joint
spacing on the development of cracks in the pavement. Not only
were there variations among sections having equal joint spacing,
but one of the two sections with an extraordinarily long inter-
val had by far the greatest number of transverse cracks, and
in contrast the other had no more than an average number of

cracks of any type in 1949, (see Fig. 9 and Appendix G)
Load Transfer and Reinforcement

As in the case of slab lengths the presence or absence
of mesh reinforcement can not be considered entirely as a
‘separate variable, however, lozd transfer by dowels at the
Joints was varied enough to provide a limited basis for separ-
ate evaluation,

17. The data show no evidence of resistance on the part
of dowels to the c¢losure of contraction joints. (see Fig. 7,
and Appendix C)

18. The prevalence of transverse cracks within about
five feet of contraction joints in Section 4, as opposed to
the olmost complete absence of this condition in Section 5,
indicates that dowel bars were benéficial in trensferring load
across contra.ction joints, even though the joints were open

considerably. ©Similarly, corner breaks were more pronounced
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where the dowels were omitted. The same contrast does not
exist between Section 4-R and Section 5-R, (see Figs. 9, 10,
and 7)

19. No load transfer in either contraction or expansion
joints in pavement with normal joint spacing resulted in ex-
ceptional deterioration of all types, if the influence of pave-
ment thickness in Section 7 can be discounted. (see Fig. 9 and
Appendix @) |

20, In the absence of load transfer, closure of contrac-
tion joints and accompanying aggregate interlock tends to pre-
vent development of cracks and corner breaks, as shown by the
performance of sections 1, 2, and 3 in contrast with sections
L and 7. (see Figs. 7 and 9)

21l. Aside from pronounced faulting at expansion joint
Nos 19 in section 7/and contraction joint No. 23 in section 4
(both having no dowels for load transfer), there was no notic-
able effect of dowels on the tendency for displacement of ad-
jacent slabs at expansion and contraction joints. (see Fig. 8
and Appendix E)

22. Lack of opportunities for comparison obscure the in-
fluence of mesh reinforcement on pavement performance., However,
the high rate of transverse crack formation in both section 6
and section 6-R is stong evidence that the 70 pound mesh failed
to counteract the tendency toward cracking in slabs of 60-foot
length. In contrast, the combination of k4 pound mesh and 30-
foot slab length resulted in a transverse crack interval that

was about average for all sections. (see Figs. 9 and 10)
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Pavement Section

23. On the whole;, the pavement of uniform 7-inch section
had the worst performance record of all pavement in the project.
Much of this couild possibly be attributed té the absence of
load transfer bars at both contraction and expansion joints,
for the contrast between section 7 and sections 4, 7-R and 4-R
in pavement performance was not extreme despite the fact that
sections 4 and U-R had a 9-7-9 section and dowels at expansion
joints. (see Figs. 9 and 10)
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CONCLUSIONS

Taken at face value, the results obtained from this ex-
perimental pavement (containing certain aggregates and built
under certain conditions) to date lead to the conclusion that:
expansion joints are of 1little benefit and are probably detri-
mental unless installed in at least 400-foot intervals; close
intervals (at the most 30 feet) for contraction joints are
preferable; dowel bars for load transference at contraction
Joints are of questionable value except in the case of joints
that open considerably and remailn open thus being deprived of
any advantage that might be galned through interfacial pressure
and aggregate interlock; the thickened edge pavement section
is superior to that of uniform thickness; and mesh reinforce-
ment alone will not prevent cracking particularly in slabs
greater than 30-feet in length.

With due regard to the very narrow margin for differen.-
tlation in some cases, over-all performance characteristics
by sections were from best to poorest in the following order:

1, 2, 3, 5, Standard, 4, 7, and 6.
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APPENDIX &
Climatelogical Data

A tabulation of data covering the perlod
between July 1, 1940, and December 31, 1948,
and including the monthly mean temperatures,
the monthly means of maximum and minimum.tem-
peratures, the highest and lewest {emperatures
for each month, and the monthly acoumulation
of Ainches of rainfall and snowfall,



T=MPZRATURZS ANWD PRTCIPITATION DATA
Monthly, July 1940 = December 1948

i E

Honth

T JULY

AUGUST

TBER

5=zF

OCTOB=R

NOVEIBER

DECEMBER

Honthly lean of Precipita- Snowfall
Mean Max. |. Min. Highest Lowest tion in in
Temn. Temp. | Temp, Temp. Temp. Inches .| Inches
76.6 | 88.3 | 6L.9 99 55 3.12 0
78.0 90,0 66.1 100 59 3.76 0
78.6 }90.7 | 66.5 98 sl 1.88 0
78.7 89.1 68.3 96 58 2.99 0
9.l 9345 65.3 103 53 1.67 0
76.9 89.6 64,2 100 53 5,18 0
77.0 90.2 63.9 99 56 L,52 0
73.2 86.8 59.7 98 L L,10 0
78.6 90.6 66.5 95 53 L ,69 0
76,7 88.3 65.1 97 - o 2,02 0
78.2 91.1 65. 4 100 56 3.01 0
75.0 85.9 6L4.1 99 51 L. 0
78.8 91.5 66.1 103 52 O Lk 0
77.8 90.0 65.6 101 55 3.37 0
76.0 | 88.0 | 63.9 97 49 3.84 0
71.9 | 84,8 59.0 oL L2 L,32 0
81,3 |95.6 | 67.0 103 61 2.13 0
76.7 91.L4 62.0 105 51 0.78 0
66.8 80,3 53. L4 93 39 1.16 0
72.3 85.5 59.1 9L 37 1.93 0
68.0 |{79.9 { 56.2 90 3k 5.30 0
66.2 76.9 55.6 98 . b2 3.11 0
70.7 83.3 58.1 92. B 2.26 0
72.2 83.7 60.8 93 52 7.06 0
68.8 18L.,3 | 53.b 95 39 1,16 0
69.6 | 8L.7 | Sh.b 99 36 3.18 0
70.8 84.5 57.1 95 LI 3.63 0
60;0 | P45 | 45.5 87. 31 .81 0
62.8 73.7 52,0 91 33 6.10 0
57.8 [ 70,3 Ls.3 83 21 2.07 0
57.4 70.0 LL.8 8L 27 1.62 0
59.6 74,3 | b5.0 87 29 0.71 0
57,2 | 70.1 | W42 82 32 1.6L 0
59.8 7645 L3,2 92 30 2.31 0
64,7 81.3 48.1 91 3L 2.59 0
56,1 | 69.7 L2,6 80 .25 1.59 0
LuLy | s4.8 34,1 77 15 L.,90 b
L7 55.9 33.5 76 21 2.33 T
50,4 § 59.5 b1.3 77 23 5.58 0
bs5.2 57.L 33.1 8L 20 1,46 T
8.2 1 56.8 39.6 80 25 2.63 T
48.6 | 59.1 | 38.2 82 19 4.50 i
50.5 | 63.4 | 37.6 8l 22 L .69 0
b2.2 52.8 1.6 62 %g g.gg 5
48.8 | 58.6 | 39.0 7 .
1.6 1 49.5 N 62 . 13 . .1 nzgigL_n “"£¥h~_
153 ”ﬁ% Ego 25 3 ThT T
2.2 B, Bl | 71 2.82 8'
P8 |1l a8l 63 ; 255 | 0
2e 40,8 24,6 2? 9 1 3. 1.
5}.2 41,1 22.3 -6 .g g.
2t | 1321 Bie [ 1 1:8 |
3025 5l 3315 6% 12 3.28' T




TEMPERATURES AND PRECIPITATION DATA
Konthly, July 1940 ~ December 1948

7

Monthly Mean of Precipita~ | Snowfall
YZAR] lMean Hax.] Min.| Highest | Lowest| tion 1in in
Temp, Temp, t Temp. TenD . Tenn. Inches Inches
1941 364 | 44.3 | 28.5 56 11 2.30 T
L2 30.6 | 40,8 } 20.5 66 -15 3.65 k.o
L3} 38.5 | 48.3 | 28.7 76 5 0.57 1.5
o Lh 38.7 | 47.9 | 29.5 70 11 1.66 1.5
Ml 45| 3L.8 Lo,o | 23.6 53 1 3.19 7.0
% L6 36,4 | W62 | 26.7 70 7 3.53 2,0
L7 37.8 | 6.5 { 29,0 68 10 5.83 -
Lg 26.7 | 37.1 | 16.3 62 -2 2.57 6.2
b1 31.8 | 39.1 | 24.4 60 13 0.83 T
L2 34.6 | b2.3 1 26.9 6l 6 2.55 1.1
L3 bo.b | 52,7 | 28.2 69 0 0.92 T
bl L — - _— _— - 3.11 2.5
gl us| 39.2 | 47.9 | 0.4 70 1 6.77 1.5
Bl W6 L2,0 | 53.6 | 29.5 6l 5 6.29 3.2
5 28.6 | 39.6 | 17.6 67 3 0.20 2.0
L8| 37.5 | b7.3 | 27.7 72 5 3.75 10.5
L1 39.8 | 50.1 | 29.6 68 12 1.07 7
L2 L8.6 | 60.3 | 36.9 79 2k 6.55 7
L3l  43.6 | 55.2 | 32.1 76 3 11.48 1.0
o L - - - -— — b1 1.5
§ Ls| s56.6 | 67.6 | Ls.5 85 27 9.53 0
a3 k6| 57.0 | 69.1 | 45,0 79 23 3.0k 0
L7 37.6 | 49.5 | 25.8 69 0 2.35 10.5
L8 k8.6 | 57.8 | 39.3 79 15 7 .40 T
W[ 59.9 | 719 | W.9 86 39 1.8L 0
L2 58.6 | 71.8 } L5.4 88 27 3.26 0
L3l sh.,2 | 64.3 7 W41 83 28 2.22 T
Al LL 56.6 | 67.8 1 L45.3 8L 28 5.66 0
g Ls|  59.7 | 70.2 | 49.2 81 30 .20 0
L6 60.4 | 73.6 1 L7.2 90 31 2.4k 0
L7 57.4 | 69.2 | 45,7 83 30 7.43 0
L8| 59.8 | 70.9 | ¥9.1 83 31 5.1k 0
L1 67.7 { 8l.3 | 54.1 93 37 1.50 0
L2 66.0 | 77.7 | 5k.b 89 9 L,53 0
L3 664 | 76.5 | 56.4 87 2 3.86 0
Ll ?70.1 | 82.5 | 57.7 oL 3k 2.67 0
2 Ls 62.8 | 74,0 | 51.6 90 36 3.4 0
A L6 64.2 t 75.4 1 52.9 86 Lo 5.75 0
L7 62.8 | 76.0 } L9.7 87 33 6.07 0
L8 65.6 | 77.8 | 53.5 87 L3 3.3¢ 0
L 74.6 | 86.9 | 62.3 27 50 2.89 0
L2 74,6 { 86.0 1 63.1 97 L9 2.93 0
L3 77.6 | 88.2 1 &7.1 95 55 1,09 0
g Lb 79.8 | 93.3 | 66.2 107 L6 1.88 0
g§ bs|  73.3 | 83.7 | 62.9 96 L7 5.77 0 -
Lé 74,6 | 87.3 | 61.9 96 L6 2.76 0
L7 72.6 | 841} 81,2 95 50 2.33 0
L8 76.0 | 89.5 | 62.4 96 50 1.96 0




APRENDIX B
Daily Joint Width Measurements

A tabulation by sections of all daily
Joint measurements, recorded as inches of
¢losure between two dally measurements for
the observed temperature increases. The
averages for expansion Jjoint and contraction
Joint movements for each section are also
included,



DATLY JOIHT WIDTE #EASURIIMTS

SZCTION _ 7

| Date 11-28-40 | 2-25-b1.( 5-28-41 | 8-po~l31 | 11-26-U41 | 3-6-42 | 6-4-42 | §-28-42 | 8-4-48 | 2-8-ho
Time A.1. 7:00 7:00 L:15 5:15 6:15 7:15 5:45 6: 00 5:15 7:00
Temp. Air © F 28 35 68 73 32 29 70 6l 73 35
Temp. Conc. @ F 13 38 81 79 34 28 80 76 75 34
Tirse P.k. 2:00 2:00 2:00 2:00 2:00 L:30 3:00 2:15 2:00 1:30
Temp. Air O F 39 Lé 92 oL 58 57 88 91 78 65
Temp. Conc. F 45 51 104 102 52 59 102 101 90 63
Temp. Diff.
Conc. O F +12 +13 +213 +273 +18 +21 +22: +25 +15 +29
' INCHZS CLOSURS FOR TEMPZRATURS CHANGE )
Joint No.! Type
Yi i B —-.008 -.021 -,073 ~. 043 -.026 -.0ks | -.036 -.048 -.010 ~.0L8
8 | ¢ -.018 | -.031- | -.050 | ~-.043 -.027 | -.0k0 .| -.039 | ~.053 | -.035 | -.0kO
9 * c -.021 -.02L -.046 -.04L -.030 -.028. | -.034 |  -.051 -~.028 -.028
10 g c -.020 -.020 -, 0ll -.0ko -.030 -.032 -.034 -.051 -.011 -.024
11 : C -.019 ~-.022 ~.045 -0l ~.028 -.036 -.037 -.054 -.011 -.02L
12 | ¢ -.010 -.028 -.053 —-. 053 ~.030 -.0k2 ~.039 —.052 -.016 -.026
13 I B —~_015 -.020 -.075 -, 0llL ~.029 -, 0ks | " -,038 -, 047 ~.006 - 0k
Ave. 2 Exp. JtsJt.  ~.0115 -, 0205 -, 074 -.0435 | -,0275 —~,0k50 | -.D370 | —~.0k7g ~.008 -.051
| ive. per 1°F —-.0010 -.0016 -.0032 ~,0019 0.0015 -.0021 | -.0017 | ~.0019 -.0005 | -.0018
Ave. 5 Cont.Jts. -.0176 -.0250 — . Ol78 —~.0ll2 =.0290 | _-.0356 | ~.0366 | -.0522 -.0202 | =.0234
Ave. per 1°F ; ~-.0015 -.0019 ~-.0021 -, 0019 -.0016 -,0017 | -.0017 | ~.0021 -.0016 | -.0008




DAILY JOINT WIDTXH IIZASURIMENTS

SECTION 6

Date 11-28-40 |[2-25-41 | s-28-h1 |7-29-41 |11-26-41 | 3-6-42 | 6-L4-k2 | B8-28-42 8-L-48 |2-8-49
- Time A. I, 7:10 7:10 L:30 5:00 6 :30 7:30 6:00 6:25 5:35 9:00
Temp. Air OF 29 35 68 73 32 29 70 6L 75 L6
Temp. Conc. F 33 38 81 79 34 38 80 76 8L Lo
Time P.li. 2:10 2:10 2:15 2:00 2:15 4:20 3:15 2:35 2:15 1:45
Temp. Air OF al S 92 ol 58 57 90 91 78 65
Temp, Conc. F Iy 51 106 104 52 59 103 101 90 &3
Temp. Diff.
Conc. _F +12 +13 +25 +25 +18 +21 +23 +25 65 +23
Toint No. {Type INCE=S CLOSURE FOR TI“PRATURT CHANGE
3 = —-.040 -.058 -.157 -.131 -.100 -, 145 -,139 -.176 -.032 - 144
L c —-,048 ~.054 -.075 [ -.092 —~, 056 -.048 ~.059 -.070 —.006 —.013
5 13 -, 0lg -.066 -.141 -.135 .—.082 -.130 -,117 -.148 -.008 -,129
6 | G —-.044 -.053 -.077 -.08% ~.062 -,057 -.073 -.101 -.010 -.021
7 ___UE -.053 -.060 -,15¢ -, 140 -.086 ~.129 -,127 -.157 -.0l6 -.136
Ave. 3 Exp, Jts.. [ —.0h77 -.0613 -.152 ~,135 - 0893 | _-.135 -.127 -.160 -.029 ~. b0
Ave., per 1°F ~.00L0 — 0047 -. 0061 -.0054 —~.0050 | -.0084| -.0055 -.0064 | —-.,0048 | -.0081
[ ® % m20! slab| -.0017 —-.0015 -.0020/ -.0018 -.0017| -.0021| -.0018 -.0021 | -.0016 | -.0020
Ave. 2 Cont. Jts. —~.046 -.0535 -, 076 -.0908 ~.0500| -.0825] -.066 -.0855 [ -.008 -.017
Ave. per 19F —-.00738 —-.0041 - .00%3 —_ 0035 -.0033| -.0025| -.0028 -.0034 | -.0013 | -.0007
W 120t glab ~-.0013 —-.0014 -.001 -.0012 -.0011] -.0008]| =-.0009 -.0011 | -.0004 | ~.0002




DAILY JOINT VIDTH l:TASURTMENTS

SECTION 3

Date 11-28-40 { 2-25-41 | 5-28-U41 | 8-29-U41 | 11-26~-41 | 3-6-42 (6-L4-L2 |8-28-L42 | 8-4-L48 P2-8-L49 1§
Time A. M. 7:30 7:30 5:00 6: 00 7:15 8: 00 6:30 7:00 6: 45 7:15 '
. Temp. Air F 30 36 68 74 32 30 72 65 75 L2
Temp. Conc. °OF 34 38 80 79 36 39 -80 75 8l Lo
Temp. P.I. 2:30 2:30 2:40 2:30 2.35 L:00 3:45 3.10 3.50 2.20
Temp. Air °F Lo L6 93 gL 58 58 88 90 79 68
Temp. Conc. °F Ls 50 106 102 52 59 104 102 90 an
Temp. Diff. '
Conc. °F +11 +12 +26 +23 - +16 +20 +24 +27 +6 +2L
|
Joint Ho. ; Type 11CHDS CIOSURE  FOR TLEZRATURD CEANGE
il iy —.010 -.011 ~.038 -.012 -.007 | ~.003 —-.021 - 017 ~.015 —-.001
2 c -.021 —-.024 -.051 - —.058 -.036 -.0L6 —-.037 -.060 -.012 -.031
6 ¢ -.016 -.018 -.040 -.042 ~.029 -,042 -.030 ~.046 -.015 ~.031
11 c -.017 -.021 e.027 -.032 —-.028 —~.045 -.025 -.0L5 -.011 -.023
16 | C ~.020 —~.023 -.038 -.0k1 -.029 ~.037 -.026 | -.047 -.013 | -.024
20 G —,019 -.030 -, 051 -.056 —-.052 - 058 1~ ol2 ~. 089 ~.037 ~.035
21 k5] -.012 —-.014 ~,057 —-.012 —-,002 ] -.004 -.028 -.019 -, 003 - . 009
ve. 2 Txp Se |=.011 =.0125 .  —.0h7q -.012 —.00L4g -.0034 _-—-.02hg -.018 ~.009 ~.0053
Ave. per 1 F —~.0010 -, 0010 —.0018 . 0004 —.0Cc03 -.0002 ~, 0010 —~.0007 —-,0015| —.0002
Ave. § Contr. Jtg.—.0186 —-. 0232 ~. 0l Y —-.0Ls58 —-.0344 ~ OLLE  —~_032 -, 0534 -, 01761 —-.0288
Ave, per 1°F. -_0017 - 001gh ~,0014 -~,002¢ —~.002 -.0029 _-,0019 -.0020 —-.0029] -.0012




DAILY JOINT WIDTE HMEASUREMENTS

SECTION 2
Date 11-28-40 | 2-25-01 | 5-28-41 | 8-29-M1 | 11-26-41 | 3642 | 6-4-L2 }8-28-L42 | 8-5-48 12-9-L9
Time A.li. 7:L0 7:40 5:15 6:15 7:30 8.20 6:30 7:20 5: 45 7:30
Temp. Air © F 30 36 68 7L 35 i, 74 66 67 35
Temp. Conc. ° F 34 38 79 78 5T .. SRS B <1 8 75 73 32
Time P.M. 2:40 2:40 2:50 2:45 2.5%53 el GO 3125 1oh 2:20
Temp. Air © F Lo L7 oL oL 54 &2 7 30 82 67
Termp. Cong. ° F L 52 106 108 5l eo L1k 102 103 6L
Temp. Diff. '
Conc. ° F +11 +1L4 +27 +26 +18 420 +23 127 +30 125
INCHES CLOSURT FOR TZMPERATURT CHANGE
Joint No. | Type
1 3 -.018 -.018 | =.0s2 -.041 —.007 —~.C08 -.025 -.029 -.013 —.001
2 ¢ -.015 -.020 ~-.037 ~-.035 -.034 -.054 -.01L ~.0LL -.028 -.035
6 c -.011 ~.022 -.029 -.033 -.031 ~.040 -.022 -.039 -.0kbo -.028
11 c -.016 -.021 -.033 -.032 -.029 -~.029 -.013 -.032 ~-.028 ~-.03L
20 c -.013 -.019 —~.029 -.033 -.032 -.035 -.011 -.033 ~.028 ~.029
22 c ~.019 -.024 -.033 -.028 -.027 ~.035 -.014 -.035 -.035 -.031
31 C ~-.01L ~.022 -.032 -.032 -.031 -.038 -.025 -.037 -.035 -.025
36 C -.023 -.031 ~.0obL ~-.042 ~-.03S -.046 -.019 -.045 -.039 -.054
o) C ~,022 -,.030 —.048 - 040 .02 -.0kho ~.026 ~.0Lg -.0L8 -.07%7
L1 B —-.011 —.012 -.048 -.022 —-.003 -_004 —-.019 -.022 —-.008 -, 009
Ave. 2 Txp. Jts. -.0145 —.0140 -.050 -.0315 -.005 -.006 -.022 -.0255 -.0165 | —-.0005
Ave. per 1° F ~.00032| -.00100] -.0019 ~-.0012 —.0003 | -.0003[ -.0010| ~-.0G09 ~.0004 | -.0000
Ave. 8 Cont. Jts. -.0166 —.0236 -.0356 -,0355 ~,0331 ~ 0oy | -~.018 -.07393 ~.0351 | —-.03412
‘Ave. per 1I° F -.0015 ~_0017 -.0013 ~.0014 -.0018 ~.0020 | -.0008 | -.0015 -.0012 | -.001L




DAILY JOINT WIDTH MZASURTMINTS

SZCTION 1
Date 1-28-40 | 2-25-41 | 5-28-F) | 8-20--41 | 11-26-431 | 3-6-42 |6-4-42 | 8-28-42 | 8-4-48 | 2-B-49
Time A.l. 7:50 7:55 5:45 6: 30 7145 8: 40 7:20 7:40 6:15 7:50
Temp. Air © F 30 37 72 76 35 34 76 68 68 35
Temp. Conc. ° F 3k 38 79 78 36 2 1 & 75 73 39
Time P.L. 2:50 2:50 3:10 3:00 2:55 310 L:15 3:40 2:00 3:20
Temp. Air ° F 40 47 9L 92 56 55 85 - 91 82 65
Temp. Conc. ° F Ls 52 106 104 53 69 103 _103 104 63
Temp. Diff.
Conc. ° F +11 +14 +27 +26 +17 +21 +22 +28 +31 +24
‘ INCEZS CLOSURZ FOR TZMPTRATURS CHANGE
Joint No. | Tvpe
1 c -.02L -.025 -.054 -.053 -.041 ~.050 -.035 ~.053 ~.0L0 -.013
5 c -.019 -.021 -.0Lko -.031 -.024 -.038 -.020 -.037 ‘| -.o44 -.029
10 Cc -.016 ~.022 -.027 -.030 -.029 -.0L4sg -.013 ~.035 -.018 -.036
29 c -.016 -.017 -.031 -.033 -.022 -.033 -.019 -.034 -.034 -.033
33 c -.017 ~-.021 -.042 -.04L -.026 -.034 -.032 -.056 -.031 -.024
56 c ~-.014 -.015 -.032 -.026 -.023 -.031 -.013 ~.036 -.032 -.053
61 c -.014 -.019 -.036 -.037 ~.028 -.036 -.022 -.038 -.0ko ~.025
65 o -.016 -.019 -.035 -.039 -.028 -.o4 -.017 | -.037 -.037 -.02L
No Expansion Joints
!
Ave, 8 Cont. Jts. | -.0147 ~-.0199 -.0371 4 -.0366 ~,0276 -.0385 | -.02141 —.0408 -.0345] -.0301
Ave, per 1° F -,0013 -.0014 -.0014 -, 001 -.0016 -.0018 1 -.0010}! _.0014 ~.0011{ -.0013




APPENDIX C

Seasonal Joint Width Measurements

Tabulations and graphs by sectlons of all
seasonal Joint width measurements recorded and
plotted as differentials in inches to the orig-
inal measurements made September 1940. Included
in the tables are the observed temperatures and
computed averages of the measurements for both
expansion and contraction joints for each section.



SZASONAL JOINT WIDTE MEASURZMENTS

SECTION __7

Date 11-27-40 | 2-24-41 | s-p7-ba | 8-28-41 | 11-25-B1 | 3-6-h2 |6-3-h2 | 8-28-L2 8-L-U8 | 2-8-49
Temp. Air © F 32 - ) 88 86 34 58 92 91 83 65
Temp. Conc. ° F Lo L2 98 Q9 39 52 106 101 86 63
Time 12:00 X 12:00 ¥ | 12:00 I | 12:00 | _12:00 i 12:15 Fii1:30 Pii| 2:15 Fid [11:00 Arf| 8:845 Al
TICEES PLUS OR HINUS TFE: ORIGINAL MTASURTISNTS '
Joint ¥No. | Type ‘
7 B -.017 -, 072 -. 423 -.476 l -.793 -.399 [ -.513 | ~.479 -.732 ~. 734
8 c +.,054 +.075 +.063 +.073 +.151 +.128 | +.044L +.049 +.155 +.163
9 C +.065 +.059 +.041 +.065 +.139 +.118 | +.057 +.058 +.130 +.152
10 c +.032 +.031 +.009 +.033 +.093 +.070 | +.008 +.012 +.086 +.103
11 c +.067 +.068 C 4,043 +.058 +.130 +.097 | +.028 +.039 +.142 +.153
12 c +,078 +.083 +,055 +,071 +.150 +.181 | +,059 +,067 . +,183 +.,209
13 = ~.006 ~,052 - Lok - Lok ~.389 -.393 | -.516 - 487 —. 704 ~-.710
19 E +,005 -.026 -.478 ~-.393 -.325 ~.356 | = 488 - 450 ~.595 ~.695
20 c +.076 +.076 +.083 +.101 +.178 +.169 | +.113 +.117 +.238 +.273
21 c +.041 +.056 +.038 +.037 +.117 +.093 | +.034 +.0L0 +.197 +.226
22 o +.055 +.030 +.016 -.007 +.,103 +,043 | -.027 -.023 +.103 +.148
23 c +.062 +.070 +.047 +.064 +.132 +.102 | +.124 +.040 +.114 +.162
2L C +,075 +,090 +.060 +.068 +.135 +.114 | +.034 +. 047 . +.020 +.116
25 z +,013 -.024 -.333 ~. 349 ~,260 -.291 | =.403 ~.376 -.753 -.765
Ave. 4 E -.001 —.0Lk ~-. 384 -1 ~. 342 -.360 | ~-.480 [ -.Lk6 -.721 1 ~.726
Ave. 10 C +.052 +.064 +,046 +.056 +.133 +.108 | +.047 +. 045 +.143 +.171




SZASONAL JOINT WIDTE MEASUREMTNTS

szoTicy _ 6

Date 11-27-40 | 2-24=41 |[s5-27-41 |[8-~28-41 [11-25-41 | 3-6-L42 ~3-U2 | 8-28-42 | 8-4-48 |2-B-Ug

Temp. Air ”Fo 32 L1 90 86 34 . 59 96 91 8L L6

Temp. Conc. F | 40 L2 99 96 Lo . 53 108 101 87 Lo

Tine 12:30 Bl 12130 Bl 12.15 PM| 12:15 B 12:20 Plil 12:40 Pl 2:00 Fi| 2:35 Fa | 11.30 Ali | 9:00 A

INCH3IS PLUS OR MINUS T ORIGINAL MTASUREIZHTS

Joint Ho. | Type . )
1 B +.220 +.194 -.186 -.181 +.126 +.032 -.318 ~.268 =432 [ ~.172
2 C +, 154 +.142- +.082 +.112 +.214 +,185 +.106 +.112 +.206 | +.250
3 B +,19%5 +.177 ~,200 ~,228 +,06¢ -.023 -~ 373 — -.311 | +.BL7
L C +,170 +.170 +.100 +.128 +.278 +.267 | #3407 [ +.146 +.229 | +.274
5 = +,179 +.148 -.188 -.180 +, 070 ~, 032 -.322 —-.268 -.4o0 | -.131
5 c +.153 +.157 +.090 +.133 +, 289 +,249 +,1458 +, 142 +,270 | +.370
7 = +.156 +.174 -.220 - 2U2 +, 046 -.046 [. —-.383 -. 340 -.622 | ~.354
8 C +.155 +.152 <. 078 +, 088 +,217 +,200 +.081 +.088 +.263 | +.91
9 5 +.194 +.179 -.182 -.182 +.106 +.022 ~.307 -,261 -.512 | -.353
10 G +.158 +,152 +.102 +.142 +.266 +,249 +.150 +.1404 +.395 | + 588
11 B +.198 +.109 ~,211 —-,241 +.052 ~. 044 -, 364 -.330 —-.346 | -.200

_Ave. 6 E +.197 +,164 -.195 -, 209 +,078 ~.015 —. 344 -.301 - 437 | ~.198
ave. 5 C +.158 | +.155 +.090 +.121 +.253 +.230 | +.126 +.126 +.273 | +.375




SEASOWAL JOINY VIDTE IicASURDHZHETS

SZCTION _4
Date 11-27-40 | 2-2h-l41 | s5-27-01 | 8-28-41 | 11-25-841 | 3-6-42 | €-3-42 | 8-23-L2 | 3-L4-4L8 |2-8-U9
Temp. Air © T 34 L2 90 86 38 60 91 91 80 55
Temp. Conc. © F i L2 100 97 L3 56 110 102 92 by
Tine : 1:00 P4 1330 Pii | 1:20 P | 1:00 Pl 1:05 B | 1:25 T4} 2:50 Fii | 2:55 Fi2 | 3:15 P 10: 0CAL
INCEES PLUS OR MINUS Tz ORIGIFAL MEASURIZEUTS
Joint Wo. { Type
7 = +.079 +.047 -.233 -, 305 -306 | -.307 } —-.347 | -.3%9 -.525 | -.533
8 G +.069 +.076 +.052 +.08L4 +.200 +.187 +.058 +.089 +.071 +.147
9 c +.080 -, 071 +.039 +.051 +.129 +.094 +.035 +.043 +.045 +.096
10 c +.034 +,020 ~.015 -.015 +.053 +.013 ~.026 -.020 +.110 +.030
11 c +.060 +.063 +.030 +.056 +.127 +.094 +.041 +.047 +.049 +.092
12 c +.106 +,124 +.068 +.108: +.228 +.220 +,084 +.112 +.079 +,.158
13 1) +.046 +,013 ~,224 -.331 -=.331 -, 35% -3 A -.83% ~.567 -.579
19 B +.074 +.048 ~.195 -.293 -.288 ~.294 ~.355 ~-.368 ~.575 -.578
20 c +.030 +.078 +.030 | +.054 +.162 +.142 +.050 +.062 +.102 +.17L
21 c +.068 +. 064 +,021 +.023 +.,088 +.056 +.019 +.038 +.053 +.113
22 c +.059 +.062 ~.011 -.022 +.034 +.089 ~.023 ~.011 +.005 +.089
23 c +.065 +.064 +,023 +,050 +.108 +.070 +.028 +.033 +.032 +.081
2l c +,079 | —=+,078 +,055 + 033 +,190 +.168 | #.0865 +, 076 +,070 +, 147
25 3 +.066 | +.042 ~0,280 | =0.361 -0.350 | -0.3581 ~0.443 ] -0.440 | ~0.535 | ~0,548
| Ave. b B +.066 +.038 ~.235 -.323 -.319 -.322 | -.371 | -,376 ~.550 | -.560
Ave. 10 C +.070 +.070 4. (30 +. 0l 4,132 +.113 +.033 +. 047 +.062 +.1173




STASONAT, JOINT WIDTH HEASURMIENTS

SZCTION 3

Date h1-27-40 | 2-24-41 |5-27-U41 | 8-28-U41 |11-25-41 [ 3-6-42 [6~3-42 B-28~k2 |8-4-48 p-8-49

Temp. Air OFO 34 L1 90 86 L2 59 90 90 79 68

Temp. Conc. F Lo L2 100- 96 L2 57 110 102 90 64

Time 2:00 Fi 2:00 B [1:30 ¥ }1:30 PM 1:30 Pl | 1:50 P [3:10 P [3:10 P W15 P 12:20 P |

INCH=S PLUS OR MIHUS T ORIGINAL MTASURTI{INTS

Joint No. Typel _ ‘
1 = +.102 +.072 1 - 433 -.461 -. 460 - hs7 1 o3 | - b8 -.5161 ~,5101.
2 ¢ +.071 +.072 | +.015]  +.023 |. +.130]. . +.106 +.005 1 +#.006 -} +.022.1 +.071}"
L c +.420 +. 18 - +.368 +.372 +.438 +.419 +.368 +.369 +.375 +.410
6 c +.062 +,046 | © +.003 +.012 +.073 +.083 +.,006 +.013 +.023 +.053
8 Cc +.068 +.056 |  +.012 +,016 +.080 +,027 +.011 +.011 +.022 +.052
10 Ci +.062 | +.064- +.010 +.012 +.072 +.049 +.008 +,012 . +,019 +,055 }
12 c +.071 +.066 1 =,004 —.00L. +.064 +.762 -.012 -.008 +.002 +.031
4 c +.060 +.049 . 000 +.010 +.063 +,048 .000 +.002 +.012 +.031
16 c " +.065 +.044 3  ~.014}  ~.019 +.050 +.019 ~-.023 | -.022 -.001 +.025
18 c +.065 1 +.056 +.001 +.001 +.073 4,048 ~.013 -007 - +.037 +.065
20 C +,.077 +.076 +. 013§ +.021 +,145 +.145 +.016 +, 017 +. 043 +. 086
21 B +.182 f +,084 ~ g 1 - 481 - 176 -, 72 -, 519 -_500 | -.563 -.563 |
Ly b +.060 +.037 | = ho1. - 199 -, b71 -, L85 ~,525 | —=,511 ~. 500 ~.5595

Ave. 3 B +,115F . +,064 } B85 1 -~ L8O -, Lo =465 -.512 -. 196 -.526 -.543

Ave. 10 gl +102F +.00L]  +.040}  +,045 +,119 | +.170 +,037 | +.039 | +.056{ +.088;




STASONAL JOINT WIDTE LZASURIMENTS

Date 11-07-40 | 2-2u-L1 | 5-27-#1 | 8-28-11 11-25-01 | 3-6=h2 [6~3-k2 | 8-28-L2 8-4.-48 |2-8-Lg
Temp. Air © F 34 L2 92 86 L2 58 90 90 78 %
Temp. Conc. ° F Lo L2 102 98 43 59 108 102 72 6l
Time 2:30 Pif | 2:30 P | 2:00 P4 | 2:00 Fi 1:45 Fi 2:20 Fi4]3:30 Pt 3:25 Pl 9:hg A 13:00 Fil
INCESS PLUS OR MINUS TES ORIGIVAL MEASUREMEZNTS
Joint No. Type
1 2 +.111 +.09k -.316 -.339 -.281 —-.277 -.35%3 —~.357 -.376 -.370
2 C +.053 +.073 +.006 +.008 +,080 +.075 +.008 +.009 +.021 +.041
L C +.062 +.048 -.011 +.012 +.046 +.015 -.039 -.038 -.038 -.018
6 c +.051 +.033 +.022 -.027 +.031 +.005 -.0bL6 -.050 -.051 -.030
8 c +.064 +.057 +.007 +.012 +.071 +.059 +.032 +.036 +.057 +.084
10 c +.039 +.031 +.017 -.012 +.043 +.031 +.008 +.010 +.016 +.027
12 c +.059 +,054 +.009 +.,021 +.083 +.073 +.062 +.067 +.0LL +.076
14 c +.059 +.054 +.009 +.023 +.086 +.085 +.068 +.072 +.043 +.062
16 C +.062 +.050 +.002 +,010 +.065 +.021 +,003 +.011 +.025 +.051
18 Cc +.048 +.054 -.005 +.002 +.066 +.035 +.001 +.005 +.009 +.019
20 c +.057 +.055 -.002 +.007 +.065 +.043 +.003 +.009 +.019 +.041
22 c +.061 +.046 -.002 +.005 +.062 +.032 +.004 +.010 +.019 +.038
2L C +.059 © +.055 +.001 +.006 +.071 +.045 +.010 +.015 +.029 +.043
26 C +.064 +.,056 .000 +.010 +.068 +.0L48 +.005 +.010 +.028 +.052
28 c +.066 +.056 +.004 +,012 +.070 +.058 +.008 +.014 +.032 +.056
30 ¢ +.053 +.041 -.029 -.024 +.039 +.008 -.033 -.027 -.019 -.005
32 C +.058 +.054 | ~.003 +.002 +.064 +.043 +.00L +.007 +.028 +.047
34 c +.075 +.,064 | +.004 +.009 +.085 +.054 +.007 +,012 +.024 +.052
36 c +.079 +.068 -.010 -.006 +.092 +.053 -.006 +.002 +.016 +.046
38 ¢ +.056 +.043 -.023 -.023 +.054 +.030 -.032 -.033 -.020 -.012
Lo C +.076 +.070 +.004 +.005 +.114 +, 090 +.006 +.008 +.043 +.076
41 E +,087 | +.194 - Lol ~ . h97 =, 085 - uB8L ~.517 | -.316 -.525 |__~.508
Ave. 2 B +.099 +. 144 ~.390 -.n8 -.383 -.380 | -.435 -.437 -. 451 -.1439
Ave, 20 s +.060 +.053 . 000 +.0026 +.068 +.045 [+.0036 | +.0075 +.016 +,037




SEASONAL JOINT WIDTE HEASURRIZMTS

SECTION 1

Date 11-27-4G | 2-24-41 | =s-29-ln | 8-28-41 | 11-25-41 i 3-G-k2 | 6-3-h2 | 8-28-42| 8-L-L48 |2-8-Lg
Terip. Air © F 34 L2 92 86 L 58 89 91 78 65
Temp. Conc. O F Lo L3 104 100 43 60 108 103 72 63
Time 3:00 P} 3:00 PM | 2:30 B | 2:30 P 2:00 Fii | 2:50 Phi | 3:45 PR ] 3:40 Fil 10:30 Al | 3:20 B
INCEES PLUS OR MINUS T:E ORIGIWAL MZASURZTHTS
Joint Mo.1 Type ‘
1 c +.084 +.073 ~.00L -.005 +.108 +.096 ~.008 -.007 +.052 +.112
3 c +.068 +.056 +.006 +.014 +.071 +.033 +.003 +.006 +.012 +.0LL
5 o +.078 +.065 +.006 +.014 +.074 +.050 +.007 +.012 +.026 +.060
7 C +.072 +.068 +.011 +.015 +.087 +.061 +.008 +.010 +.01L +.033
9 c +.076 +.069 +.009 +.019 +.090 +.071 +.005 +.009 +.01L4 +.018
13 c +.054 +.042 +.002 +.010 +.077 +.052 +.006 +.016 +.017 +.026
17 c +.076 +.058 -.003 +.014 +.086 +.079 +.002 +.007 +.002 +.006
21 C +.070 +.060 +.005 +.018 +.093 +.063 +.,011 +.019 +.018 +.048
25 c +.072 +.068 ~.001 +.013 +.073 +.033 +.006 +.012 +. 009 +.041
29 c +.054 +.040 -.021 -.009 +.051 +.036 -.011 -.004 -.010 +.014
33 C +.058 +.052 -.024 -.016 +.062 +.045 -.013 ~.013 -.038 +.011
37 o +.078 +.082 +.00L4 +.014 +.072 +.038 +.012 +.014 +.012 +.035
h c +.060 +.048 -.020 -.019 +.043 +.015 -.050 | -.03% -.041 5 -.025
Lg c +.077 +.067 +.009 +.018 - ] +.081 +.056 +.012 +.018 +,013 +.032
49 C +.062 +.056 +.017 +.017 +.043 +.021 +.022 -.018 +.02¢9 +.006
53 C +.071 +.070 +.005 +.013 +.078 +.064 +.012 +.022 +.044 +.083
57 c +.061 +.056 +.006 +.016 +.071 +.048 +.007 +.012 -.003 +.036
59 C +.075 +.060 .000 +.017 +.074 +.054 +.027 +.034 +.037 +.050
61 C +.077 +.065 +.002 +.016 +.080 +.058 +.025 +.033 +.043 +.080 §
63 c +.061 +.073 +.010 +.020 +.085 +.075 +.045 +.056 +.065 +.093
65 c +. 073 +,059 -.003" +.013 +.075 +.038 +.005 +.011 +.020 +.055
Ave. 21 c +.069 +.063 +.0008 +.010 +.075 +.052 +.006 +.010 +.016 +.041




SEASONAL JOINT WIDTE M=ASURTMENTS

SECTION Siandard

Date 11-27-40 | 2-24-41 | g-27-41 | 8-28-41 { 11-25-441 | 3-6-b2 | 6-3-42 | 8-28-U42 [ 8-4-48 | 2-g-kg
Temp. Air ° F 34 43 93 88 bl 57 76 91 83 50
Temp. Conc. © F L2 L3 102 100 4l 61 - 83 104 100 56
Time 3200 PM | 3:30 Pr | 2:45 P | 3:00 P46} 2:L45 PM| 3:00 B | 8:00 Avi| L4:05 P | 2:25 Pri| 1:15 B
INCE=ES PLUS OR KHINUS TEEX ORIGINAL MFASURTHEHTS
Joint Ho. | Type
1 = +.160 | +.139 -.235 -.281 -.128 -.131 | -.365 -. 420 —. 619 ~. 621
2 c ~.003 ~-.00hL -.009 +.001 +,001, -.00L +.004 .000 +.001 0.000
L C +.ozg +.105 +.090 +.142 +.24] +.225 +.212 +.225 +.148 +.218
6 C +.0 +, 0l +.025 +.05 +.098 +.090 +.OZL+ +.075 +.193 +.305
8 C +.086 +_09 +.055 +.09 +.188 +.168 +, 147 +.102 +.203 +.318
10 C +.06 +_ 0560 +.0 +.078 +.15 +_15§ +.1gz +.127 +, 2 g +_%go
11 C +.10 +.113 +.0 +. 095 +.1 +.17 +.1 +.1306 +.1 +.180
12 C +.090 +.078 +.0 +,092 +.184 +. 167 +.143 +.103 +.118 +.206
14 C +.064L +.062 +.025 +.0L4& +.144 ~l~.}_OZL +.09§ +.,06%- +.06ﬁ +.128
16 C +_ 092 +.091 +_ 052 + 076 +.178 +.15 +,124 +.08 +. 06 +. 097
17 E +.121 +.104 -.231 -.29L ~,157 -.178 - 384 — Leo ~, 647 - 6i1.
18 C +.09% +.089 +.052 +,058 +.16 +.101 +.120 +.082 +.137 +,3zg
1 c +.096 +.083 +.028 +.056 +.13 +.115 +.113 +.077 +.0§1 +.}'
2 C +.116 +,12 +, 080 +,.131 +,239 +.227 +.228 +.195 +,260 +.410
21 3 +.120 +.107 —.250 =, 345 —,220 ~.2132 —. 479 o7 = 6EE = RlUD
22 g +, g +.06 .00 +.1 +.1g7 +.194 +.1 +.16 +. 170 .2
2 +.1 .11‘% +.ol¢-§ +.0§§ +. 184 +.1§E +.1 +.104 +,081 +_1%§
2 C +.02 +.03 +, 0086 +.0 +.084 +.0 +.082 +., 047 +.193 +.2
gs % +'é?ﬁ t—%@ -.194 —-.%5_1 -.050 -.071 “'-g“’"@ ~.g10 .0558 -.552
+. +. +.031 +. +.1 .1 +. ¥, +.072 +.121
5 § | I:8%8 3207 1:035 +.o§§ il 1163 +.19§ 1084 w1k | ¥z5
30 C +.072 +.071 +.037 +.0 +.1ﬁ5 +.13 +.1% +,054 +.151 +.25
31 C +.101 +.039 +.029 +.043 +. 101 +.09 +.092 +.067 +.124 +.209
32 C +.076 +.075 +.036 +.056 +.163 +.121 +.114 +.072 +. 096 +.160
34 C +,076 +,080 + 0h7y +.072 +.162 +.131 +.132 +.090 +.182 +.243
g o} +.0 +.04 +.018 +.035 +.128 +,080 +.001 +.057 +.147 +.245
C +.063 +.05 +.03 +.072 +.1 3 +.134 +.138 +.106 +.11 +.142
C +.010 +,012 -.005 +.008 + Q20 +_020 +.026 +. 019 +, 00 +,006
5] . o} +,1656 +. 141 —.230 —. 264 -, 0B85 —«115 -.31h =.350 ~. 056 — . 540
Ave, 5 = +.14 +.132 -.228 ~.287 ~.134 -, 148 -.368 ~.h25 -.627 -.619
Ave. 24 C +.075 +.072 +.037 +.071 +.151 +.129 +.125 +.099 +.126 +.208
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APPENDIX D

Permanent Joint Width Measurements

Tabulations and graphs of all permanent
Joint width measurements for each section,
recorded and plotted as differentials in
inches with respect to the orisinal measure-
ments of September 1940. Temperature observa-
tions are also included in the tabulation.



PERMAWENT JOINT WIDTE MEASUREMIHTS

SECTION I0. 7

Date: July 29, 1941 June 30, 1942| Aug. 11, 1943 July 25. 1944| Aug. 21, 1945 Aug. 4, 1948
Time: 12: 00 1. 2:30 P.M, 11:10 A.i. 11:00 AL, 12:06 P.i ., 11:00 A M,
Temp. Conc. °F. 110 108 108 163 108 86
Temn, Aj: OF. %6 96 92 95 92 83
Joint DIFFERENTIAL IN INCHESS T0 ORIGIWAL MIASUREMEHTS

NWo. Type

7 E -.521 - =.510 -.529 -.596 ~-.666 ~-.532

8 c +.066 +.044 +.025 +.050 +.,045 +.155

9 c +.048 -+, 064 +.065 +.069 +.045 +.130

10 C +.012 +.009 +.021 +.003 -.003 +.086

11 c +.037 +.030 +.054 +.034 +.028 +.142

12 c +.050 +.060 +.085 +.087 +.080 +.183

13 s -.512 -.514 - 544 -.586 -.626 ~-.704




STCTION 0. 6

PERMANTHT JOINT WIDTH MEASUREMTITS

Date: July 29, 1941 | June 30, 1942 | Aug. 11, 1943 | July 25, 1944 | Aug. 21, 1945 [ Aug. L, 1948

Time: 12:25 FH 3:10 P4 11:25 aM 12:15 P 12:15 Fi 11:30 AM

Temp. Conc. °F. 111 109 108 108 110 87

Temp, Air CF. 96 96 92 96 93 84

Joint _ DIFFFRENTIAL I INCHSS TO ORIGIUAL MEASUREMENTS

Ho. Tvpe
3 B —_— - - —_ -.109 -.311
N c T — - — — -.388 +.229
5 = —277 -.328 ~.536 ~.597 ~-.660 -100
6 c +.104 +.140 +.50L8 +. 500 +.536 +.270
? ) ~.355 - Lol +.006 -.068 ~.127 ~.622
8 c — —_ —-— — +.103 +.263
9 z —_ - - -= =955 ~a512




SECTION HO. 5

PERMANERT JOINT WIDTH MEASURZEMENTS

Date: July 29, 1941 | June 30, 1942| Aug. 11, 1943| July 25, 1944 Aug. 21, 19451 2ug. L4, 1948
Time: 12:40 PM 3:20 PH 11:45 A 12:30 PM 12:30 PH 2:45 P
Temp. Conc. °F. 112 109 110 112 111 90
Terp, A °F 97 95 96 104 93 97
Joint DIFFZRENTIAL IN INCHES TO ORIGIHAL MEASUREIENTS
Nc. Tvoe
7 E -.390 -.LakL -.580 ~+559 ~.566 ~.578
8 c +.038 +.070 +.133 +.123 +.089 +.234
9 c +.055 +.098 +.138 +.132 +.136 +.139
10 c +.050 +.092 +.123 +.125 +.119 +.132
11 c +.060 +.087 +.112 +.098 +.107 +.156
12 C +.038 +.077 +.128 +.111 +.117 +.120
13 z ~.378 - JLbh -.473 -.509 -.496 ~-.374




PERMANENT JOINT WIDTE MEASUREIENTS

SECTION 0. 3

Date: July 29, 1941 [June 30, 1952 [ Aug. 11, 1943 July 25, 1944 | Aug, 21, 1945| Aug. 4, 1948
Time: 12:55 Ei 3:30 BY 12: 05 Fi{ 12:L4g me 12: 45 B L:15 pt
Temp. Conc, °F. 110 110 108 - 110 110 90
Temp, Air °F, 96 oL 97 102 92 79
Joint TDIFFEAENTIAL 1IN 1HCHES TO ORLGIUAL MEASURIMANTS -

Yo. Tyoe . - :

8 c +,012 +.012 +.010 S -.011 -.002 +,022

9 c +.007 +.,010 +,012 +.001 +.009 —

10 c +,008 +.007 +.008 -.006 +,008 +.008

11 C +,009 +.011 +.,015 . +,005 . +,006 +.,037

12 c -,006 -.012 ~-.01k -.029 -.021 +.002

13 c +.005 +.,012 +.011 ., 004 +.,008 - -

14 Cc .000 .000 -.006 © =,012 -.010 - 4,012




3=CTION 0. 2

HILTENT JOINT WIDTH HEASURZMINTS

Date: July 29, 1941 June 30, 1942( Aung, 11, 1943 | July 25, 1944 [ Aug. 21, 1945 Auvg. 4, 1948
Time: 1:05 P 3:45 P 12:20 F 1:00 B 1:00 B o:45 aM
Temp. Conc. °F. 112 111 109 116 . 11¢ 72

| Temp. 4dir °z. 97 88 96 100 | 92 | 78 ]
Joint DIFFERITIAT IN INCHZS TO ORIGIUAL iZASURMELTS

Ho. Type
1 2 -.355 ~.357 ~.369 -.388 -.376 -.376
2 C +.005 +.006 +.009 ~.003 +.003 +.021
4 c -.021 ~-.038 -0k ~.057 -.048 -.038
6 C -.027 ~.0L7 ~.056 -.077 ~-.070 ~.051
8 C .000 +.035 +.062 +.036 +.033 +.057
10 c -.019 +.011 ~.035 ~-.038 +.033 ~.016
12 C +.014 +.064 +.088 +.091 +.07L4 +.0LY4
14 C +.009 +.072 +.098 +.065 +.043 +.043
16 c +.005 +.010 +.012 -.00L +.009 - +,025
18 c .000 +.,002 +.003 -.011 +.002 +.009
19 C -.027 -.031 -.033 -.043 -.036 -
20 C +,003 +,006 +,008 ~.005 +.001 +.019
21 c ~.003 +.002 +.002 -.006 +.001 —
22 c +.005 +,008 +.,007 -.008 +.006 +.019
23 c ~.036 -.037 -.040 -.048 -.042 -
2L C +.006 +.01L +.013 +.005 +.011 +.029




PERMANENT JOINT WIDTH MEASURELENTS

SECTIOW HO. 1

Date: NJuly 29, 1941 | June 30, 1942 | Aug. 11, 1943 {July 25, 19LL4| Aug. 21, 19451 Aug. b, 1948
| Time: 1:55 P L:00 P4 12: 40 P 1: k5 B 1135 10:30 Fl
Temp. Conc. °F. 116 112 109 111 110 71
Terp. Air °F. 97 g2 95 101 91 78

Joint . DIFFZRZNTIAL IN INCHTS TO ORIGINAL HIASURSHELTS

Ho. Type -
30 C -.027 -.025 ~.02k -.043 ~-,037 -
31 C +,009 +,019 +,012 -, 0oL +.003 -
32 Cc +.006 +.,009 +,010 -.012 .000 -
33 C -.026 ~-.016 ~.016 - OhY ~.0bko -.038
34 c -.003 +.006 +,005 ~,004 +,003 -
35 C +,012 +.013 +,011 -.007 +,002 —-—
36 Cc +.001 +.008 -.003 -.023 -.007 ——




PERMANENT JOINT WIDTE MEASUREMENTS

SzCTION STAWDARD

Date: July 29, 1941 | June 30, 1942} Aug. 11, 1943 | July 25, 1944 | Aug. 21, 1945 Aug. &, 1948

Time: 2:05 Pi L.20 PM 1:05 Pl 2:05 i 2:00 B 2:25 PM

Temp. Conc. °F. 112 111 110 112 - 108 100

Temp. Air °F, 97 g0 58 101 o0~ 83

Joint DIFFERENTIAL IY INCEES TO ORIGINAL MZASUREMEHTS

No., Tvne
17 z -3 ~ L7k -.561 - .66k -.601 -.647
18 C +.049 +.071 +,091 +.034 +, 0LlL +,137
19 e +,041 +.070 +.092 +.,076 +.090 +.081
20 g +.109 +.190 +.202 +.,190 +.212 +.260
21 ) -.385 -.521 ~.545 -.605 ~,607 ~.6L5
22 c +.083 +.156 +.170 +.,164 +.182 +.174
23 c +.064 4,100 - +.107 +.099 +.099 +,081
24 C +.016 +,031 +,043 +, 045 +,093 +,182
25 Y ~.301 ~-.448 ~.506 -.518 -.611 ~-.618
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APPENDIX E

Pavement Elevations

A tabulation of all elevations observed
subsequent to the original observations of
September 1940, and expressed as differentials
in feet with respect to the original elevations.



DIFFZRENTIAL 1IN PAVZMZNT ZLEVATIONS

SZOTION 7 1oof 2

JOINT HARGH JULY ATG. F=3. JOINT | MARCH JULY AUG. 3.

To. 1942 | 1944 1948 [ 1949 Ho, 1942 194k 1948 1949
14 +.005 +.005 +.030 +.005 10 A +.020 +.015 +.040 +.035
1B ..000 +.,005 +.020 +,010 10 B +.020 +.020 +.045 +.035
2 A -.005 -.010 +.010 | +.010 11 A +.010 +.005 +.035 +.025
2 B . 2000 -.005 +.015 +.005 11 B +,010 .000 +.035 +.010
3 A +.015 +.005 +.025 +.005 12 A . 000 -.015 +.015 ~.005
33 +.010 +.005 +.020 +.005 12 B .000 -.010 +.015 .000
L A 4,010 +.005 +.025 +.005 13 A +,005 .000 +.035 +.010
L B +.015 +.010 +.030 +.015 13 B +.010 +.005 +.040 +.,015
5 A +.020 +.010 +,040 +.025 13 C .000 .000 +.030 +.005
5B +.025 ~ | +.015 +.035 +.030 14 A +.005 +.005 +.030 +,015
6 A +.025 +.,015 +,040 +.025 14 B +.015 +.015 +.030 +.025
6B +.030 +,020 035 | +.035 14 C -,000 +.005 +.035 +.015
7 A +,025 +.,015 +.,045 +,025 15 A +,015 +,015 +.,050 +,025
7 B +.025 +.015 +.040 +.020 15 3 +.015 +,010 +.,045 +.025
8 A +.030 +.020 +.045 +.030 15 C .000 +.005 +.025 -.005
8 B +.030 +.020 +.045 +.035 16 A .000 -.005 +.005 .000
9 A +.020 +.015 | +.04O +.025 16 B -.005 -.015 -.010 -.010
9B +.020 +,015 +,040 +.025 16 C -.015 -.030 ~-.025 ~.04L0




DIFFZRENTIAT, IN PAVIMIENT ZLEVATIONS

SZCTION 7 2 of 2

JOINT [4ARCH JULY AUG, TIR. JOINT YMARGH JULY AUG. T5

Yo. 1942 1944 1948 1949 Ho. 1942 1944 148 1949
17 A -.010 ~.020 -.010 |} =.020 24 A +.020 +.020 +.030 +.030
17 B ~.015 - -.030 -.015 ~.030 24 B +,020 +.020 +.025 +.030
17 C -,010 -.025 -.025 | =.035 25 A +.025 +.020 +.025 +.025
18 A -.010 -.020 -.015 -.025 25 B +.020 +,020 +.025 +.025
18 B ~.010 -.020 -.005 ~.015 26 A +.025 +.020 +,025 +,025
18 C -.010 -.030 ~.045 ~ 045 26 B +,020 +.020 +.025 +.020
19 A -.010 -.030 ~.055 -.060 27 & +.020 +.020 +.030 +,020
19 B +.005 -.020 -.045 -.0L0 27 B +.025 +.020 +.030 +.025
20 A +.015 +.005 +.015 +.010 28 A +,010 +,015 +,025 +,015
20 B +.015 +.005 +,005 | +.005 28 B +.010 +,015 +.020 +.015
21 A +.015 +.015 +.020 +.020 29 A +.010 +,015 +,020 +.,020
21 B +,020 +.015 +.020 +.035 29 B +.015 +,020 +.030 +,025
22 A +.030 +.025 +,030 +.035 30 A +.005 +.005 +.015 +.005
22 B +.030 +.030 +.035 +.030 30 3 +.,005 .000 +.015 +.005
23 A +.030 +, 020 +.030 +.035 314 +.005 .000 +.015 +000
23 B +.030 +,025 +,025 +.035 31 3 +.005 +,005 +,025 +.010




DIFFERZNTIAL IN PAVEMINT ZLIVAT

IONS

SICTION 6 1ot
JOINT ! MARCH JULY ATG. FEB. JOINT . MARCE | JULY | AUG. F=B,
No. : 1942 194k 1948 1949 Wo. | 1942 1oL | 19hB 1949
1A +.015 +.010 +.,005 -.020 7 A +.035 +.030 | +.045 +.015
13 +.015 +.010 +,010 -.010 7 B +.030 +.025 | +.040 +.010
1¢C +.015 +.010 +.025 +.010 7 C +.015 +.020 | +.030 .000
2 A +.035 +.035 +.040 +.030 8 A +,020 +.025 | +.040 +.010
2 B +.035 +.030 +.040 +.030 8 B +.020 +.025 | +.0L0 +.010
2¢C +.020 +.020 +.035 +,025 8 C +.010 +.010 | +.030 . 000
3 A +.035 +.025 +.040 +.030 9 A .000 -.010 .000 ~-.030
3 B +.035 +.030 +.040 +.035 9 3 .000 -.010 | ~.005 -.030
3C +.015 +,025 +,035 +.030 9 C -.005 -.005 | +.030° -.025
L A +.025 +.025 +.040 +.030 10 A -.010 -.015 | -.010 -.060
L B +.030 +.030 +.050 +.035 10 B - -.010 ~.015 | -.015 -.050
L c -.005 +.010 +.025 +.015 10 C ~.020 -.015 .000 -.030
5 A +.025 +,010 +.0L0 +.030 11 A -.020 -.010 | -.010 -.050
53 +,020 +.035 +,040 +.025 11 B -.015 -.005 | ~.005 -.030
5C -.005 +.010 +.020 +.010
6 A +.030 +.035 +.045 +.030
6 B +.030 +.040 +.050 +.030
6 C | +.010 +.020 +.030 +.010




DIFE

EReNTIAL IV PAVEMENT TLEVATIONS

1 of 2
SECTIOH 5 '

JOIET MARCE JULY AGG. FIB. JOINT HMARCE JULY AUG. FES.
HO. 1942 1945 l____=19l+8 1949 WO. 1942 1944 1948 1949
1A +.020 +.015 +.065 +.080 10 A +.035 +.025 +.,085 +.100
13 +.020 +.015 +.065 +.075 10 B +.030 +.025 +.080 +.090
2 A +.030 +.035 +.075 +.090 11 A +,030 +.025 +.090 +.095
2= +.030 +.030 +.075 +.085 11 B +.030 +.030 +.085 +.095
3 A +.030 +.030 +.080 +.090 12 A +.030 +.030 +.090 +.1C0
33 +.030 +.,030 +.080 +.085 12 3 +.030 +.025 +.080 +.100
L a +.035 +.025 +.075 +.095 13 A +.020 +.005 +.075 +.085
L B +.030 +.025 +.075 +.090 13 B +.025 +.015 +.075 +.090
5 A +.035 +.035 +.,080 +.,100 13 C +.025 +,020 +.075 +.085
538 +.035 +.030 +.085 +.105 14 A +.025 +.015 +.080 +.090
6 A +.040 +.030 +.085 +.100 14 B +.025 +.015 +.075 +.090
6 B +.040 +.025 +.085 +,095 14 C +.025 +.015 +.090 +.090
7?7 A +.030 +.025 +.080 +.090 15 A +.010 +.005 +.070 +.080
7 3 +.030 +.030 - 4,080 +.090 15 B +.010 +.005 +.060 +.075
8 A +.025 +.020 +.075 +,080 15 C +,010 +.005 +.075 +,070
8 3B +.025 +.020 +.070 +.085 16 A +.010 +.005 +.065 +.075
9 A +.030 +.020 +.075 +.085 16 3 +.015 +.015 +.080 +.075
9 B +.030 +.025 +.075 +.090 16 C +.015 +.015 +.075 +.,075




DIFFERENTIAL IN PAVZMENT ZELZVATICHS

2 of 2
SECTION 3

JOINT MARCE JULY AUG. F=B. JOINT HARCE JULY AUGC. F=8B,

HO. 19h2 1944 1948 1949 WO. 1042 | 1okh | 1948 1940
17 A +,010 +.010 +.065 +,080 24 A +.025 +.015 +.075 +.085
17 B +.015 +.015 +.070 +.080 2L B +.025 +.015 +,075 +.085
17 C +.,01Q +.010 +.065 +.075 25 A +.010 +.005 +.065 +.075
18 A +.020 +.015 +.075 +,020 25 B +.010 +.,005 +.065 +.070
18 B +.015 +.010 +.070 +.085 26 A +.025 +.010 +.075 +.075
18 C +.020 +.015 +.070 +.080 26 B +.025 +.010 +.070 +.075
19 A +.020 +.015 +.080 +.090 27 A +.020 +.005 +.075 +.075
19 B. +.025 +.015 +.075 +.,090 27 B +,020 +.010 +.070 +.065
20 A +.025 +.020 +.075 +.095 28 A +.015 +.,010 +.075 +.070
20 B +.030 +.020 +.080 +.,100 28 B +.020 +.010 +,075 +.075
21 A +.025 +.025 +.,080 +.,095 29 A +.015 +,015 +.,075 +.075
21 B +,025 +,025 +.080 +.105 29 B +,015 +,010 +.065 +.,070
22 A +.030 +.025 +.085 +.095 30 A +.005 +.005 +.055 +.055
22 B +.025 +.025 +.085 +.090 30 B +.005 +.005 +.,055 +.055
23 A +.025 +.025 +.080 +.085 31 A +.005 +.005 +.055 +.055
23 B +.030 +.030 +.095 +.095 31 B +.010 +.010 +.060 +.065




DIFFZREHTIAL IN PAVEMZINT ELZVATIONS

1l of 2
SECTIOW 4

JOIHT 1ARCH JULY ATG. FEB. JOINT MARCE | JULY | AUG. FIB.
Ho. 1942 1944 1948 1949 0., 1942 | 194k | 1948 1949
14 +.025 +.015 +.040 +.010 10 & +.040 | +.025 | +.045 +.030
13X +.030 +.020 +.040 +.005 10 B +.045 | +,025 | +.050 +.030
2 4 +.035 +.030 +.045 +.045 11 & | +.040 [ +.015 [ +.0%0 +.030
2 3 +.035 +.025 +.050 +.040 11 B | +.045 | +.025]| +.050 +.040
3 A +.040 +.025 +.045 +.040 12 4 +.045 | +.015 | +.040 +.030 .
3B +.04s5 +.030 +.050 +.050 12 B +.040 | +.020 [ +.035 +.023
Lo +.040 +.020 +.045 +.030 13 A +.030 [ +.010 | +.030 +.015
L 3B +.040 +.025 +.050 +.030 13 B +.035 | +.010 | +.030 +.015
5 A +.035 +.,020 +.,040 +.,020 13 C +.035 | +.010 | +.025 | +.015
53 +.0L0 +.020 +.045 +.025 14 A +.040 | +.010 | +.030 +.020
6 A +.040 +.015 +.035 +.020 14 B +.035 | +.010 | +.035 +.025
6B +.040 +.015 +.035 +.015 14 C +.035 | +.010 | +.025 +.015
7 A +.040- +.015 +.045 +.04:0 15 A +.030 [ +.005 | +.025 +.010
7 3B +,040 +.025 +.050 +,040 15 B +.025 | +.005 | +.030 +,015
8 A +.040 +.015 +.040 +.025 15 C +.030 [ +.005 | +.020 +.010
8 B +.040 +.,015 +.040 +.025 16 A .00C. | -.025| .000 -.020
9 A +.045 +.025 +.050 +.,030 " 16 B .000 | -.025| .000 -.015
9 B +.045 +.,025 +.050 | +.035 16 C +.005 | -,020 | -.005 -.025 -




DIFFZR=Z4TIAL IN PAVEENHT ZLEVATIONS

2 of 2
SZCTION 4
JOINT MARCE JULY ATG. FiB. JOIHT 1{1ARCH JoLY | AUG. | F=8.
HO. 1942 1944 1948 19 0. 1942 1948 | 1oh8 | 1949
17 A ~.005 -.025 -.005 | -.025 2L A +,015 +.005 | +.020 { +.010
17 B .000 -.025 -.005 | -.030 24 B +.015 +.,005 | +.020 { +.005
17 C -.005 -.030 -.020 | -.035 25 A +.015 +.005 | +.015 } +.005
18 A -.015 ~.0l5 -.030 | -.050 25 B +.020 +.005 | +.020 | +.005
18 B -.005 -.0L45 -.025 | -.0k0 26 A +.025 | +.010 | +.025 | +.010
18 C -.010 -.035 ~.030 | -.0k5 26 B +.025 +.010 | +.025 | +.015
19 A ~.010 -.035 -.020 | =.035 27 A | +.025 +.005 | +.030 | +.010
19 B -.005 -.030 -.020 | -.035 27 B +.025 +.005 | +.030 | +.015
20 A —,005 -.005 -.015 | -.005 28 A +.025 .000 | +.030 | +.010
20 B -.005 .000 ~.015 | +.005 28 E +.025 .000 | +.035 | +.010
21 A .000 +.055 +.070 | +.065 29 A +.025 .000 | +.030 | -.040
21 B .000 +.055 +.070 | +.060 29 3B +.025 ~.005 | +.030 | -.040
22 A +.005 +.055 +.085 | +.075 30 A +.020 -.005 | +.020 | -.0k0
22 B +.010 +.070 +.080 | +.080 30 B +.020 -.010 | +,025 | ~.040
23 A +.015 " +,070 +.035 | +.020 31 A +. 020 .000 | +.030 | -.030
23 B +.015 +,020 +.035 | +.020 31 B +.020 ~.005 | +.035 | -.015




DIFFZR=ZHTIAL IN PAVEMENT =LZVATIONS 1 of 2

SZCTION 3
MARCH ¢ JULY ATG. | FEB. JOINT |  HMARCE JULY ATG . FZE.
1942 - 19kk 1048 1 1949 Ho. 1942 1o4b | 194y ' 1949
1A +.025 +,020 +.075 +.010 11 A +,045 +.025 +.055 +.040
1 3B. +.020 +.015 +.065 +.010 11 B +.0L5 +,020 +, 060 +, 040
1¢C +.020 +.005 +.055 +,005 i 12 A +.040 +,025 +.050 +.035
2 A +.020 -.005 +,030 .000 12 5 +.050. +.025 +.055 +,0L0
2 B +.020 -.005 +.030 ,000 13 A +,050 +.025 +.045 +.040
3 A +.025 +.005 +.025 LO000H 13 2 +,0L5 +.025 +,050 +.0L0
3 3B +.025 +.005 +.030 .000 14 A +.035 +.,020 +,045 +.0L0
L A +.030 +.010 +.035 +.025{{ 14 B +.040 +.020 +.050 +.040
L3 +.030 +.010 +.035 +.015 i5 A +.030 +,.005 +.030 +.010
5 A +.030 .000 +.030 +.005 15 B +.030 +.005 +.030 +.015
53 +.025 -.005 +.030 .0Q0 16 A +.035 +.015 +.030 +.020
6 A +.030 +.010 +.045 +.015{ 16 2 +.035 +.015 +.035 +.020
6 3 +.030 +.015 +.040 +.020 17 A +.,030 +.015 +.030 +.020
7 A +.035 .000 +.,005 -~.005 17 B +.035 +,015 - +.035 +.030
7 3 +.025 -~.005 +.005 .000 17 C +.035 +.015 +.,030 +.020
8 A +.005 -.025 -.005 ~.025 18 A +,030 +.015 +.030 +.015
8 3 +.005 ~.030 ~.005 -.030]f 182 +.0L0 +.025 +.0L0 +.025
9 A +,025 -.005 +.,010 -.005 19 A #,045 +.035 +.045 +.040
9 2 +.,030 .000 +.020 +,.005 19 B +.035 +.025 +.045 +.035
9°C +.040 +.005 +.030 -.01014 20 & +.040 +.025 +,045 +.0L0
10 A +,040 +.015 +.,045 - +.020 20 3 +.035 +.030 +.0L45 +.040
10 B +.040 +.015 +.045 +.,020




DIFFZRENTIAL I3 PAVZHLENT ZLZVATIONS

2 of 2
S=CTION 13
JOINT g MARCE  JULY ATUG. FEB. JOINT WARCE | JULY | AUG. FEB.
__Ho. w042 | 19hh 1948 1949 Ho. 1952 1944 1948 1049
21 A +.035 +.025 +,040 +.030 32 A +.040 +.035. +.045 +.045
21 B +.030 +.025 +.040 +.030 32 3 +.0Us5 +.0L0 +.040 +.055
22 A +.025 +.015 +.020 +.020 32 C +.045 +.035 +.045 +.04s
22 3 - +.015 - +.010 +.015 +.020 33 A +.055 | +.035. +.060 | +.050
23 A +.025 +.015 +.025 +.020 33 3 +.055 +.040 +.060 | +.050
23 B +.030 +,015 +.025 +.025 34 A +.040 +.030. +.050 +.040
2L A | +.035 +.025 +.025 +.020 34 3 +.035 +.030 +.050 | +.0%0
2L 3 +.030 +.020 +.025 +.030 35 A +.035 +.020 +.040 +.030
24 ¢ +.030 +.020 +.025 +.020 353 +.035 +.025 +.050 +.035
25 A +.030 +.025 - +.030 +.,030 364 | +.030 +.020 +.035 +.025
25 B +.030 - +.025 - +.030 +.030 36 B +.035 - +,020 +.050 +.030
26 A +.025 +.025 +,025 +.015 37 A +.040 +.030 +.060 +.040
26 B +.030 -+.030 +.035 +.020 37 B +.040 +,025 +.055 +.035
27 A +.0L0 +.030 +.040 +.030 38 4 +.030 +.015 +.055 +.035
27 B +.045 . +.030 +.040 +.035 38 B +.030 +.020 +.055 +.030
28 A +.035 +.030 - +.035 +.030 39 A +.035 +.020 +,050 | +.010
28 B +.040 +.030 +.040 +.040 39 B +.035 +.025 +,050 +.020
29 A +.035 - +.025 +.035 +.025 4o A . +.030 +.030 +.0L0 +.010
29 B -+.0L0 +.030 +.040 +.030 || LO B +.030. +.025 +.040 | +.005
30 A +.045 +.0L40 . +.045 +.035 Lo ¢ +.025 +.020 | +.030 +.030
308 | +.040 -+.,040 . +.045 +.035 L1 A +.020 +.020 +.030 +.030
31 A +.045 4,040 - +.050 +.040 41 B +,020 - +.015 +.035 | = +.025
31 B +.045 +.0%0 +.050 +.0L40 : L :




DIFFZREEITIAL IY PAVELLEIY ZLEVATIONS

SECTION 2 - Lof3
JOINT MARCE JULY AUG. F=3. JOINT 1ARCH JULY | ATG. FER.
0. 1942 1944 1948 © 1949 lio. 1942 1944 1948 1949
14 +.030 +,020 +.050 +.005 9 A +.04 +.025 +,045 +.015
13 +.030 +.025 +.050 .000 93 +.040 +.025 +.045 +.020
1¢C +.025 +.020 +.035 -.000 9 C +.045 +.025 +.050 +.015
2 A +.030 +,025 +,030 +,010 10 A +.050 +.,025 +,055 +.015
2 3 +.030 +.,030 +.040 +.010 10 B +.050 +.030 +.060 +.025
3 A +.035 +.025 +.035 | +.015- 11 A +.065 +.050 +.085 +,045
3B +.030 +.020 +.035 +.010 1138 +.070 +.060 +.095 +.055
L A +.040 +.030 +.045 +.010 12 A +.065 +.050 +.090 +.055
L 3 +.040 +.025 - +.040 +.020 12 B +.065 +.,0L45 +.085 +,045
5 A +.030 +.020 +.035 +.010 13 4 +.065 +,050 +.085 +.045
53 +.040 | +,025 +.035 +.015 13 3 +.070 +.055 +.,090 +.055
6 A +.030 +,010 +.025 +.010 14 A +.055 +.035 +.065 +.035
6 3 +.030 +.020 +.035 +.010 14 3 +.055 +.045 +.075 +.025
7 A +.035 +.015 +.035 +.005 15 A +.050 +.030 +.060 +.030
7 3 +.035 +.020 +.035 +.,005 15 3 +,040 +.025 +.060 +.025
8 A +.040 +.025 +.0L0 +.,015 16 A +,040 +,020 +.050 +.,005
8 3 +.035 +.020 +,040 +,020 16 B +.04 +.020 +.050 +.010




DIFFZRZNTIAL IW PAVEZNT ZLEVATICHS

2 of 3
SZCTION 2
JOIHT HARCE JULY ATG. FI3. JOINT | HARCE JULY ATG. [ 3.
Yo. 1942 204k 1948 1949 Wo. | 19h2 o4k 1 1048 1959

17 A +.030 +.020 +,040 .000 25 A +.025 +.010 +.035 .000
17 B +.025 [ +.015 +,040 +.005 25 B +.025 +.015 +.035 -.000
17 C +.025 +.010 +.030 .000 26 A +.030 +.015 +.035 -.010
13 A +.030 +.020 +.040 .000 26 B +.030 +.015 +.030 ~.005
18 3 +.030 +.015 +.035 +.000 27 A +.025 +.010 +.030 -.000
19 A +,025 +.020 +.035 +,005 27 B +.030 +.015 +.035 .000
19 B +.025 +.015 +.035 +,005 28 A +.025 +.015 +.035 +.005
20 A +.025 +.015 +.0L0 +.010 28 B +.025 +.015 +.035 .000
20 B +.030 +.,020 +.045 ~.005 29 A +,025 +.015 #.035 | +.005
21 A +.030 +,020 +,0b5 -.010 29 B +.025 +.015 +.035 | .000
21 B +.035 +,025 +.050 ..000 30 A +.025 +.010 +.0450 ! .000
22 A +.030 +.010 +.035 +.020 30 B +.030 +.015 +.045 +.010
22 B +.030 +.010 +.035 +.015 31 A +.035 +.025 +.045 +.010
23 A +.020 +.005 +.025 ~.015 31 3 +.035 +.020 +.045 +.010
23 B +.025 +.,010 +.035 ~.015 32 A +.035 +.025 +.045 +.015
2L A +.025 +.010 +.025 -.010 32 B +.035 +.025 +.050 +.020
2L B +.020 +.005 +.020 -,015 32 C +.035 +.025 +.040 +.010
2L ¢ +.025 +.010 +,025 -.015 '




DIFFERZUTIAL IN PAVRMINT ELEVATIONS

f
SECTIOY 2 3ot )
JOIXT | HARCH JULY ATG. FZB. || JOIRT HARCE JULY ATG. FZ3.
Ho. 1942 19k 1948 1949 i Ho. 1942 1944 1948 1949
33 A +.030 +.020 +.040 -.005 36 A +.020 +.020 +.030 -.000
3338 +.025 +.015 .| +.035 .000 * 3€ 3 +.025 +.020 +.035 +.C10
34 A +.030 +.020 +.035 +.010 39 A +.015 +.020 +.015 -.010
34 B +.025 +.020 +.035 +.005 39 B +.015 +.020 +.015 -.010
35 A +.025 +.020 | +.035 +.005 1§ LO A +.010 +.010 +.005 -.025
35 3 +.020 +.010 +,025 -.005 Lo B +.010 +.010 +,010 #,025
36 A +.025 +.020 | +.030 .000 fLooc +.005 .000 .000 ~.040
36 B +,025 +,015 +,025 -,000 Ll A +,005 +,005 +,010 ~,030
37 A +.030 +.020 +.030 +,010 41 B .000 +.005 +.005 ~.035
37 B [+.025 +.020 | +.030 +.010




DIFFZRTN IAL IN PAVEMEN TLIVATIONS
STOTION 1 Lof2

JOINT MARCH JULY ATG. FIB. || JOINT MARCH JULY AUG. FEB.
To. 1942 1944 1948 1949 . Yo- 1942 1944 1948 1949
18 A +.055 +.040 +.070 +.035 26 A +,060 +.040 +.065 +.040
18 B +.060 +,035 +,070 +.035 T 26 3 +.055 +.040 +.030 +.040
18 C +.055 +.025 +.060 +.030 274 +.065 +.050 +.075 +.,060
19 A +.050 +.030 +.055 +.0L0 27 3 +.065 +.050 +.,075 +.060
19 ® +.055 +.030 +.055 -+.035 28 A +. 060 +,045 +,065 +,055
20 A +.055 +.030 +,060 -+.640 |} 283 +.060 4,050 +.065 | ~+.,060
20 B +.050 +,030 +.065 +,035° 29 A ~+4060 +.050 +.065 +,060
21 A 4,050 +.040 +.070 44055 29.38 +,065 +.050 +.070 +.065
21 3 +,060 +.040 +.075 =k, 055 ! 30 A +,0L5 +.030 +,0L5 +,0L0
22 A +.065 +.040 +.065 +040 30 B +.045 +.030 +,050 +,040
22 B +,065 +.0L40 +.065 4 Dls 30 C +.0L5 +.030 +.050 +.045
23 A +.075 +.035 +,055 #4050 31 A +,0040 +.030 +.055 +.040
23 3 +.,070 +.0L0 +.075 | aL0un 31 3 +.0L40 +,0L40 +,060 +:0L40
24 A +.070 +.,045 +.070 4050 32 A +.0L0 +.045 +.055 +.055
2L B +.070 +.050 +.,075 7 .#,050 32 B +,040 +,040 +.055 +.050
2L ¢ +.070 +,040 +.070 4 4,850 33 4 +.035 +.040 +.045 +.045
25 A +.,070 +.050 +.075 1 w050 33 3 +.035 +.040 +,045 +.,045
25 3 +.,075 +.050 +.075 . 8,060




PTERZNTIAL IN PAVIMENT ELIVATIONS

SZCTION 1

JOoIIT Marech July Aug, Feb. JOINT March July Augz. Teb.
No. 1942 1944 1948 1949 Wo. 1942 1944 1948 1949
34 A +.0b0 | +.040 +.045 +,045 L2 & | +.035 +.030 | +,065 | +.030
34 B +.040 | +.040 +.045 +.0L45 L2 B | +.035 +.025 +.060 |- +.030
35 A +.040 +.030 +,045 +.,045 L3 a +.035 +.025 +.070 +.035
35 B +.0L45 +.0L0 +.050 +.050 L3 3 +.030 +.025 +.070 +.040
35 C +.035 +.030 +.040 +,040 A +.030 +.025 +.065 +.030
36 A +.035 +.030 +.035 +.040 L4y B +.030 +.030 +.070 +,030
36 B +.035 +.025 +.035 +.0L0 Ls A +.035 +.030 +.065 +,040
37 A +.045 +.035 +,040 +.,050 Ls B +.035 +,030 +,070 +,040
37 3 +.045 +.035 +, 040 +.050 L A +.020 +.020 +.055 +.020
38 A - 43035 +.030 +,040 +.045 L B +,015 +.020 +.060 +,020
38 B +.0k0 +.030 +.035 +.050 {§ 47 A +.010 +.010 +.050 | +.010
39 A +.040 +.035 +.040 +.040 L7 B +.020 +.020 +.055 +.010
39 B +.040 +.030 +.040 +.045 L7 ¢ +-010 +,010 +.050 +.010
Lo A +.035 +.030 +.080 +,040 12 A +.010 +.015 +.050 .000
Lo B +.,040 +.035 +.080 +.045 S 3 +.010 +,010 +,050 +.010
41 a +.035 +.025 +, 060 +.030

L1 B +.035 +.025 +.,060 +.025

b1 ¢ +.035 +,020 +,060 +.030




DIFTYERSNTIAT IN PAVIMEN? ZLEVATIONS

1l of 2
STANDARD SZCTION
J0 i HMARCE JULY AUE. FEB. JOIBT MARCH JULY | AUG. FIB.
Q. | 1942 194l 1948 1949 No. 1942 194 1948 1949
1A -.005 +.005 -.915 -.035 :: 11 A -.004 +.005 +.010 .00C
1B -.005 . +,005 ~.015 -.035 11 3 -.005 +.005 +.005 .000
1¢C +.010 +.005 -.005 -.020 12 A +.030 +.010 +.035 +.035
2 A .000 -.005 -.005 ~.035 12 B +.025 +.010 +.030 +.035
2 B .000 +.005 | -.o010 -.035 13 A - +.020 +.005 +.030 +.025
34 +.005 +.005 +.005 -.025 13 B +,010 +.005 +.030 +.015
33 .000 +.005 .080 -.015 14 A +.025 +.020 +.040 +.0Ls
L s +.025 +.025 +.030 +.025 14 B +.035 +.015 +.035 +.045
L 3 +.025 +.825 +.030 +.025 15 A +.025 +.025 +.050 +.040
54 | +.025 +.025 +.035 +.025 [1 153 +.025 +.030 +.050 +.0%0
53 +.025 +.030 +.035 +.025 16 A +.030- +.030 +.050 +.050
6 A +.025 +.03C +.025 +.010 15 3 +.030 +.030 +.050 +.050
6B +.030 +.035 +.025 +.010 17 A +.040 +.045 +.050 +.055
7 A +.025 +.020 +.930 +.010 17 B +.040 +.04sg +.060 +.055
7 3 +.020 +,020. +.025 +.C15 17 C +.040 +.04sg +.050 +.055
8 A | +.025 +.620 +.025 +.020 [I 18 & +.040 +.040 +.055 +.050
8 B +.015 +.015 +.020 +.010 18 2 +.045 +.045 +,060 +.065
S A +.010 +.010 +.025 +.010 19 A +.040 +.050 +.050 +.060
9 B +.010 +,010 +.020 +.005 19 3 +.055 +.050 +.055 +.065
9C +.015 +.015 | +.025 +.025 |{ 20 A *+.050 +.0L5 +.050 +.055
10 A +.015 +.015 +.020 +.025 20 B +.050 +.050 +.050 +.055 §
10 B +.010 +,010 T +.020 +.025




DIFFERZ=NTIAL IN PAVAEW ZLEVATIONS

2 0of 2
STANDARD SZCTION

JOINT | MARCE JULY ATG. FEB. JOINT ARCH JULY ATG. PIB.
o, ighe o4l 1948 1945 Jo. 1942 1944 1948 1949
21 A | +.030 +.040 +.035 +.040 32 A +.030 +.010 +.015 .000
21 3 | +.0%0 +.035 +.035 +.035 32 3 +.025 +.015 +.020 +.0C5
22 A +.020 +.025 +.010 +.020 32 C +.,035 +.020 +.035 .000
22 3 +.020 +,020 +,010 +.,015 33 A +.030 +,015 +.035 +.025
23 A | +.015 +.015 +.010 +.015 33 3 +.030 +.020 +.035. +.030
23 3| +.01s +.015 +.010 +.015 34 A +.030 +.015 +.035 +.025
24 A | +.005 .000 -.010 -.010 34 3 +.035 +.020 +.040 +.025
2b 3 [ +.005 .000 -.010 -.005 35 A +.025 +.010 +.045 +.020
24 ¢ +.,015 +.010 .000 +.010 35 B +.030 +.015 +.045 +.025
25 A +.010 +,010 .000 +.010 36 A +.030 +, 020 +.055 +.010
25 3 +.005 +.010 .000 +.010 36 B +.030 +.020 +.055 +.015
26 A | +.015 +.020 +.015 +.020 37 A +.040 +.025 +.075 +.040
26 B +.015 +,020 +,025 +,020 37 B +.040 +.030 +,080 +.030
27 A | +.020 +.025 +.030 +.025" 38 A +.045 +.030 +.080 +.030
27 B +.020 +.025 +.030 +.025 38 B +.050 +,030 +.080 +.035
28 A | +.030 +.,030 +.050 +.040 39 A  +.035 +.015 +.055 +.010
28 B | +.020 +.030 +.035 +.040 39 B +.035 +.010 +.055 +.020
29 A | +.025 +.025 +.030 +.030 Lo A +.040 +.010 +.065 +.020
29 B +.025 +.025 +.030 +.030 Lo B +.040 +.010 +.055 +.015
30 A +.030 +.020 +,010 +.020 0 C +.050 +.025 +.070 +.025
30 B | +.025 +.020 +.005 +.020 L1 A +.035 +.025 +.065 +.030
31 A | +.035 +.015 +.025 +.035 h s +.030 +.025 +.055 +.030
31 B | +.030 +.015 +.025 +.035




APPENDIX F

A tabulation of results of tests on soil
samples for Liquld Limit, Plasticlty Index,
and Texture., Samples represent the subgrade
at the stations shown. General groupings under
gradation refer to commonly accepted designations:

Classification : Grain Size

Fine Sand Passing No. 40 sieve,
coarser than 0.05 mm,

gilt 0.05 mm. to 0.005 mm,

Clay Finer than 0.005 mm,



TABULATION OF SOIL TEST DATA

: Gradation K
Section Liquiad Plasticity Fine : '
Number | Station | Iimit | Index | Sand | Silt Cla,
Vi 398+06 22.3 8.1 L2 .7 40,0 15.8
L00+08 26.8 943 33.7 | 9.1 14,2
L02+10 30.8 . 9.2 27.6 58,4 13.3
Lol+12 24,6 5.3 36.0 51,6 11.7
Lo6+14 32.9 10.7 33.4 47,5 17.5
L08+16 29.2 8.3 29.8 50.0 19.2
10418 35,9 18.5 273 Lo.2 22.5
6 L12+20 27.2 8.2 33.3 51.6 14,2
LiL+22 29.0 7.4 27.6 55.0 16.7
Li6+2L 2.2 10.5 34,2 Lg 2 15.8
ln8+26 | 26.5 "~ 10.0 32.4 50.9 | 15.8
L20+28 31.0 9.5 27.8 50.9 20.8
L22+30 32.1 10.3 20.9 55.8 15.0
LoL+32 0.5 9,0 27.3 56.7 15.0
5 L26+3L 27.6 7.1 35.0 51.6 11.7
L26+36 27.1 6.8 32.2 53.8 11.7
430+38 27.9 6.1 30,1 53.4 15.8
L,32+40 33.5 13.6 30.1 52.5 16.7
L3h+42 32.3 10.0 26.5 53.4 16.3
L36+Ll 32,2 8.5 32.0 52.5 14.2
438+46 25,2 3.9 31,0 49,1 19.2 ]
L LLO+L38 31.6 11,4 27.0 50.0 20.8
bl2+50 | 31,7 11.5 32.4 [ Lo.9 15.8
LiL+32 32.3 12.2 32.6 | 49,2 | 15.0
L6+l Lo.o0 14,8 20,0 35.8 39.2
L4B+56 3b4.5 11.8 30.3 35.9 20.8
L50+58 20.0 1.3 32.0 | 50.9 15.8
L52+60 28,4 10.5 31.3 50.9 15.8
Lsli+62 28.4 | 7.8 31.8 50,8 | 16,7
3 Ls6+6L 33.4 12,4 29.7 hg,2 20.0
L58+66 25.9 12.2 31.2 50.9 17.5
L6o+68 30.3 9.1 28.8 %3.3 16.7
Lé2+70 33.8 11.5 30.7 ig .1 19.2
Lel+72 32.0 10,3 29.0 51.7 18.3
Lé6+7L 32.8 11.2 31.1 | 50.0 18.3
L68+76 33.4 11.0 19.0 50,8 19.2
Le+78 26.6 7.0 27.6 | 51.7 20.0
L72+80 30.3 11.1 27.0 53.4 18.3
LoL+82 28.0 L.,g 15.5 60.0 17.5
Lo6+8L 28.4 13.7 29.2 54,2 15.8
78486 |~ 31.9 9.6 25,4 51.7 |_.20.8
2 -4,80+88 31.7 11.1 20.0 50.0 23.3
L82+90 34.1 9.3 21.5 33.3 32.5
L8L+92 29.9 10.4 h2.7 29.1 24,2
L8694 29.9 10.7 25.2 b9 ,2 23.3
L88+96 29.5 8.4 31.0 [ 4.5 [ 20.0
L90+98 37.7 14,4 29.0 54,1 16.7
L93+22 35.7 15.7 30.6 30.0 16.7
495+00 28.3 11.5 28.7 L3.3 25.0




TABULATION OF SOIL TEST DATA {contd.)
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Gradation
Section Liquid Plasticity Fine

{Yumber Station Limit Index Sangd Silt Clay
2 L97 +00 29.1 7.9 29.3 48,4 20.2
L99+00 33.6 10.9 29.5 4o.0 30.0

501+00 25.0 6.8 29.0 55.0 15.0

503+00 2L 6 8.3 28.4 53.3 17.5

505+00 27.2 8.2 31.7 50.0 15.8

507+00 24,3 6.9 "32.0 51.7 15.0

509+00 24.9 6.6 30.0 52.5 16.7

1 511+00 34,7 14.6 27.0 36.6 31.7
513+00 27.1 9.5 L. 45,8 25.0

515+00 37.6 14.4 - 23.0 L3.L 28.3

517400 37.0 12.6 24,2 31.6 Lu,2

519+00 30.6 10.8 21.0 37.5 37.5

521+00 24,3 5.1 30.5 50.9 13.3

523400 29.7 7.8 29.1 33.4 15.8

525+00 27.0 6.9 32.4 51.6 14,2

527+00 25.9 5.8 31.8 51.7 15.0

529+00 23.6 L7 32.3 55.0 11.7

531+00 30.0 9.5 27.8 L6,7 22.5

533+00 32.5 10.2 29.1 b,7 25.0

535+00 30.0 11.3 30.0 Li 1 2,2

537+00 28.4 7.7 30.5 491 19.2

541400 Ly 12.3 30.4 46.3 20.0

543+00 27.5 9.0 33.2 b7.5 18,3

545+00 Ly .8 15.2 19.5 17.5 53.8

546+00 37.2 16.3 23.6 30.0 4o,8

547400 27.1 9.1 29.3 50.8 16.7

548+00 30.0 9.4 31.3 50.0 16.7

549400 30.0 11,1 27.2 | 541 | 16.7

551+00 32,0 15.0 29.0 38.3 27.5

555+00 29.6 - 10.2 26.7 51.7 20.0

557400 28.6 11.7 29.2 Li,2 23.3

558+00 23.3 9.6 33.8 Ly.2 17.5

559-+00) 24,5 9.7 35.6 45,0 16.7

Std., 561+00 24,0 3.7 31.5 55.0 12,5
563+00 28.6 9.3 30.1 4.3 24,2

565+00 29.3 8.3 33.0 45.0 19.2

567+00 26.0 8.5 32.8 L7 .5 16,7

569+00 22,8 52 Lh,2 38.3 16.7

571400 22.2 7.0 53,0 28.4 15.8

573+00 21.7 5.7 53.9 24,1 16.7

575+00 32.5 10.5 26.8 54,2 18.3

576+00 25.9 7.4 29.2 50.0 20,0

578+00 26.7 6.4 26.7 52.5 20.0

580+00 28.3 9.1 30.9 50,8 17.5

582+00 30.2 10,6 27.0 uh 1 28.3

58L4+00 " 31.4 10.7 24 56.7 18. 3

30.0 9.4 31,9 L8.3 19.2

586+00




TABULATION OF SOIL TEST DATA (contd.)
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. Gradation
Section Liquid Plasticity Fine

(Number Station | Limit Index Sand | Bilt Clay
Std. 588+00 26.6 8.5 Ls.0 34,1 19.2
590+00 2kh.9 7.7 36.9 .6 19.2
592400 23.0 L7 65.8 15.9 15.8
594+00 22.5 6.7 57.3 23.4 18.3
596+C0 19.5 0.0 _66.3 17.5 15.0
598+00 0.0 0.0 80.5 8.3 10.0
600+00 21.2 None 72.2 14.2 10.8
603400 27.8 9.8 26.7 Ls.0 25.0
604+00 36.8 17.9 2.2 35.8 Lo.o
606+00 Lo.1 16.3 25.9 29.2 Lo.o
608+00 28.3 7.7 25.8 Mk 2 27.5
610+00 24,7 749 39.6 35.0 21.7

612+00 25.5 5.5 51.6 25.9 18.
614+00 23.3 5.2 60.1 19.1 16.7
616+00 25.6 7.7 38.7 k1.7 | 18.3
618+00 19.2 2.6 L3.3 35.9 18.3
620400 22.8 6.6 Lp.5 | 32.5 16.7
622+00 25.7 6.8 36.3 h2.5 19.2
624400 25.4 7.1 51.4 28.3 15.1
626+00 25.8 5.9 34.8 L. 2 18.3
628400 27.7 8.3 35. hy.2 18.73
2R 630+00 32.2 9.4 34.2 Lo.8 24,2
632400 31.1 10.7 25.3 5h4.2 20.0
634+00 29.6 8.5 26.5 52.5 19.2
636+00 27.1 6.9 28.7 52.5 18.3
638+00 L1.4 17.2 6.5 32.5 54,2
640+00 32.0 12,2 25.2 Lh, 2 28.3
6L42+00 25.1 9.8 1.4 30.0 23.3
6LL4+00 34,2 10.3 26.7 L2.8 | 30.5
646+00 31.4 10,2 26.2 50.0 22.5
6148+00 28.4 9.5 25.0 52.5 16.2
650+00 24,1 6.3 32.1 50.0 14,2
652+00 28.3 8.5 26.0 541 19.2
654400 2k, 5 7ol k.1 45.9 18.3
3R 656+00 37.5 14.6 1.5 | 37.5 7.5
658+00 32.0 6.7 25.5 52.5 20.0
660+00 28.5 8.9 26.0 50.8 21.7
662+00 28.8 7.8 26.8 53.3 19.2
664+00 .2 10.6 22,6 51.7 25.0
666+00 34.9 14,5 29.1 Ls.0 24,2
668+00 28.7 7.4 26.5 50.8 21.7
670+00 31.2 . 13.2 28.4 51.6 19.2
672+00 30.4 10.4 24.8 53.4 20.8
674400 29.2 5.8 27.6 50.0 19.2
676+00 30.6 11.8 27.7 53.3 17.5
678+00 2h4.2 7.5 51.7 25.8 21.7
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TABULATION OF SOIL TEST DATA (contd.)

: Gradation
Section Liquid Plasticity Fine

Number Station '| Limit Index Sand Silt Clay
LR 680+00 29.8 9.3 29.5 | 9.2 20.0
682+00 27.1 8.9 34.5 4s.8 17.5

68L4+00 28.8 9.2 28.8 Ls5,9 23.3
686+00 32.1 13.6 32.2 39.1 26.7
688+00 28.0 11.3 - 36.3 h2.5 19.2
690+00 31.8 10.9 26.0 51.7 20.8
692+00 35.4 13.7 21.5 52.5 25.0
894+00 29.5 9.9 25.5 51,7 20.8
5R 656+00 33.3 14,1 2h.8 L, 2 25.0
698+00 29.2 10.9 29.0 Ly 1 24,2
700+00 - 30.5 11.3 25.2 bi,6 26.7

702+00 25.8 10.8 28.2 37.5 28.3
704400 28,4 9.5 27.9 Ls.0 23.3
706400 272.2 11.3 27.6 39.2 27.5
708400 31.9 11,7 23.3 40,0 25,0
6R 710+00 35.7 13.1 16.7 31.7 38.3
712+00 52.4 29.3 16.8 32.5 L7.5
714400 25.1 7.3 33.2 Ls5.0 15.0
716+00 25.6 6.0 33.8 35.0 27.5
718+00 22.8 6.0 43.8 31.7 20.8
720+00 25.8 9.0 36.7 34,1 24,2
722+00 22.9 7.6 Ly, s 25.8 24,2
720400 24.8 6.9 3, 35.0 24.2
7R 726+00 344 15.0 30.0 L9 ,1 16.7
728+00 31.2 11.4 30.5 L2,5 25.0
730400 28.0 7.7 26.6 55.0 16.7
732+00 27.8 6.3 30.7 50.0 17.5

734400 28.3 8.0 27.9 52.5 18.
738+00 254 7.7 27.7 53.3 16.7
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APPENDIX G

Record of Crack and Condition Survey

A record of crack and condition survey by
sectlons 1n order of stationing and including
the dates when first observed to February 2,

1949,
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SECTION 7. Sta. 397+49.L4 to Sta. Llo+21

Expanslon Joilnts spaced 120 ft. Contraction
Joints spaced 20 ft. No load transfer =~
Uniform 7% Section.

397+90 -~ Transverse crack across entire slab: Four feet
from edge of the west slab the crack splits and
forms a "Y" to the center line, the prongs of
the YY" being 14" apart at the center line,
October 27, 1942,

397492 ~ Semi-circular crack starts at edge of west slab:
forks four feet from edge; one prong intersects
Joint three feet from center line and the other
prong intersects edge of west slab ten feet from
the beginning. August 6, 1947,

398+20 -~ Two interior corner breaks three feet long, one
in each slab on south side of Joint. August & 8,

1944,

399+12 - Irregular longltudinal crack starts four feet
: from edge of west slab; forks sixteen feet from
the beglnning; the west prong two feet long ends
two feet from edge of west slab; the east prong
seven feet 1on% ends one foot from edge of west
slab. August 1947,

399+21 -~ Two exterior corner breaks three feet long on west
side north and south of Joint; both corner breaks
intersect longitudinal crack shown at Sta. 399+12.
August 6, 1947.

401+01 - Interior corner break two and one-half feet long
in east lane south of Jjoint. February 2, 1949,

L01+21 - Exterior corner break four feet from west edge
and eleven feet long to west edge of slab south
of Joint. August 6, 1947.

402490 - Transverse crack begins at outside edge of west
slab curves inward four feet and intersects the
Joint ahead three feet from edge. February 2,

1949,

403+01.- Exterior corner break in west slab three feet
long and north of the joint. February 2. 1949.

406+81 - Transverse crack starts at center line, 6 inches
south of contraction Joint this station, and
extends five feet into west slab, where it runs
into contraction Joint. Settled slightly.
June 9, 1943.




Yo6+81 .

Lo7+17
Lo7+20

Yog+Lo

Yod+Lg

Yog+lo
Yog+Lo

hog+56

409+60

409+66
409+95

SECTION 6.

Y11+60
4i2+01

4i2+05
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Transverse crack starts at Joint in west slab
three feet from centerline and curves to edge of
slab three feet south of Joint. February 2 1949.

Transverse crack starts at west edge of slab and
extends five feet into slab. February 2. 1949,

Two lnternal corner breaks four feet long south
of Joint. December 1, 1947.

Fine transverse crack starts at the edge of west
slab and extends to the centerline. pugust 6,
1947, Opened February 2, 1949,

Longltudinal crack extends north from center of
above crack four feet. December 1, 1947. Extends
north ten feet. August & 1948, =

Fine transverse crack starts one foot from edge
of west slab, extends four feet toward center
line. December 1. 1047. Extended to full width
of west slab. February 2, 1949,

Longltudinal crack starts at Joint three feet east
of centerline and extends north four feet. 2*%2

Longltudinal crack starts at Joint five feet west
of centerline and extends five feet south. 2~2—43.

Transverse crack starts edge of west slab, extends
to centerline. December 1, 1947, Continles into
east slab curving to Joint ahead five feet east

of centerline. February 2, 1949,

Longitudinal crack three feet from edge of west
slab, extends three inches north and 12 1nches
south. December 1. 1947,

Transverse crack starts edge of west slab, extends
to centerline. December 1, 1947.

Transverse crack starts edge of west slab, extends
five feet toward centerline. December 1, 1947.

Sta. 410+21 to Sta. L2s+21.

Expansion and Contraction Joints spaced 60 ft.
alternately. Load transfer in both - 70# wire
fabric reinforcement 9%-7"-9" section.

- Fine transverse crack starts edge west slab,

extends to centerline. November 2, 1ghl,

Exterior corner crack three feet long in west slab
and north of the Joint. February 2, 1949,

Transverse crack starts at edge of west slab and
extends three feet dlagonally into slab.
February 2, 1949,
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414+88 ~ Fine transverse crack starts edge west slab,
extends diagonally five feet into slab.
October 4 1945, -

415+15 - Fine transverse crack starts edge east slab,
extends five feet into west slab. November 2,

194k,

416+57 - Fine transverse crack starts edge west slab,
extends five feet toward centerline. June_ 27,
1946, Extended to full width of pavement,
August &, 1944,

417+16 - Fine transverse crack starts edge west slab,
extends four feet into slab. November 2. 15W,
Extends seven feet into slab, August 8, 1948

417422 - Fine transverse crack starts edge east slab,
extends %o centerline. November 2, 19U,

Y417+68 - Fine transverse crack starts edge east slab,
. extends to centerline. November 2. 19ul,

417+74% - Transverse crack across entire width of pavement.
November 2. 194LL,

418+47 - Fine transverse crack starts centerline, extends
two feet into east slab., December 9, 1946.

418+60 - Scaling area of one square foot, southeast corner
of slab. December 1, 1947,

418+79 ~ Transverse crack starts edge east slab, extends
to centerline. November 2, 1944,

41 8+98 - Transverse crack starts edge east slab and extends
four feet into pavement. June 9, 1943. Extends
to centerline, August 8, 194&,

419+38 =.Flne transverse crack starts centerline 'extends
four and one-half feet into east slab. June 27,
1947. Autogenous healing, December 1, 1GU7,

420403 - Transverse crack starts edge east slab and extends
to centerline. QOctober 5., 1943,

420+11 - Fine transverse crack starts four feet from west
edge and extends four feet toward centerline.
August 6, 1947. Extends to centerline, February

2, 1959,

420+12 - Fine transverse crack starts edge west slab and
extends five feet into slab. October 4., 194s,

420426 -~ Fine transverse crack starts edge west slab,
extends seven feet into slab. November 2, 194@
Extends to centerline. December 1, 1947.




U20+65
U420+66
L2o+79

421+39

Lo2+02

Lo2+97

423+03'

4oz+51

Loh+27

Yol+g2
hol+91

SECTION 5.

429+30

431+71

432401

Page U4 of 18

Fine transverse crack starts edge west slab,
extends eight feet into slab. November 2, 1944,

Fine transverse crack starts edge east slab,
extends to centerline. November 2, 194,

Fine transverse crack starts edge of west slab,
extends to centerline. Augusgt 6, 1947.

Transverse crack starts edge of east slab and
extends to center line. October 5, 1943,
Extends two feet into west slab. February 2,

19l9,

Fine transverse crack starts edge east slab
extends five feet into siab. Qgﬁgggymﬂ4ﬁl9ﬁ5.
Extends to ccenterline. December 1, 1947,

Flne transverse crack starts three feet from edge
of east slab and extends flve feet 1lnto west slab.
Augugt 6. 1947, Extends to full width of pave-

e g 1

Transverse crack starts three feet from edge of
east slab, extends two feet dlagonally toward
centerline. December 1, 1947,

Transverse crack across entire width of pavement
(over 5' x 3! box culvert.) June 9, 1943,

Fine transverse crack starts one foot from edge
of west slab, extends four feet into slab.
October 4, 1945,

Transverse crack across entire width of pavement,
November 2. 1944,

Transverse crack starts edge east slab, extends
to centerline. November 2, 1944,

Sta. 425+21 to Sta. ULUoO+01.

Expanslion Joints spaced 120 ft. Contraction
Joints spaced 20 ft. Load transfer in both.
gi-7"—9o" Section.

Flne transverse crack starts edge east slab,
extends eight feet into slab. November 2  194l.
Extends to centerline. August &, 194&.

Transverse crack across entlre width of pavement
over box culvert. (2.5' x .2.5'), October 5, 1943,

Exterlor corner break two feet north of Joint in
west slab and extends to Joint three west of
centerline, February 2, 1949,
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U34+96 ~ Fine transverse crack starts at edge of west slab

SECTION 4.

LL2+95

‘nu5+s1

446+15
bu6+17
YLhe+21

U643

LLE+36

Lu6+ug

Lo+l

UL6+53

UU6+75

and extends four feet into slab. Autogenous
healing progressing. February 2. 1949,

Sta. L4O+01 to Sta. U55+02,

Expansion Jolnts spaced 120 ft. Contraction :
Joints spaced 20 ft. Load transfer in Expansion
Joints only. 9"-7"-9" Section. i

Transverse crack across entire width of pavement
over 2.5' x 2.5' box culvert. October 5, 1643,
New crack Jolns near certerline extends full
wldth of west slab to two feet south of first
crack. August & 1944,

Transverse crack starts at west edge of pavement
and extends seven feet 1nto slab. February 2,

1949,

Transverse crack starts edge of west slab, extends
to centerline. December 1, 1947,

Transverse crack starts edge of west slab, cextends
to centerline. December 1. 1947.

Three foot interlor corner break east slab, south
of Joint. December 1, 1947,

Transverse crack starts edge west slab, extends
to centerline with three foot lnterlor corner
break north of Joint. August 5, 1947.

Transverse crack starts at west edge of slab
and extends to centerline intersecting older
cracke. Longltudilnal crack 1lntersects transverse
crack four feet from centerline and extends
seven feet south -— two feet 1nto next slab.
Exterilor break 2' x 3! south of Joint.

February 2. 1949,

Transverse crack starts at west edge of slab and
extends seven feet toward centerline,
February 2, 19u9,

Transverse crack starts edge west slab, extends
to centerline. August 6, 1947,

Transverse crack starts edge west slab, extends
to centerline, Aupgust 6, 1947. Longitudinal
starts at center of transverse crack and extends
ten feet south, crossing Joint two feet.
February 2, 1949,

Transverse crack starts edge west slab, extends to
centerline. December 1. 1947,




447401 -
W47+06 -

L7421 -

hh7401 -
Wh7+27 -

Lhvegl -

Witign =

LUge17 -

SECTION 3.

473411 ~

U73+23 -

U73+27 -

473+30 -

473+31.5-

473+40.5-
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In%erior corner break two feet long, east slab
south of contraction joint: August 6 1947¢

Fine transverse crack full width of West slab.,
Februarv 2, 1949;

Longitudinal crack starts. three feet from edge of
west slab, and extends south four feet.
Aupust b, 1942

Interior break 3! x 3' east of centerline and
south of Jjoint. February 2., 194g,

Fine transVerse”crack stéffé edge of wesat slab
and extends to centerline: Augast 6, 1947,

Ldngitudinal crack starts at Joint two feet west
of centerline and extends five fect torth.
Lohgitudinal crack startd at joint three feet
Wedt of:centerlihe and extends feh. feet south

to construction Joint, Augusgt 4, iglid

thterior break i' x 1' in east slab and north of
cons*ruction Joint. August 8, 1948,

Transverse crack starts at west edge and extends
seven feet toward centerline. February 2. 1949,

Sta. 455+02 to Sta. 480 +00.

Expansion Joints spaced 400 ft. Contraction
Joints spaced 20 ft. Load transfer in Expansion
Joints only. 9"-7"=9" Section.

Fine transgsverse crack starts at edge of west slab
and extends back at slight angle to centerline.
August 6, 1947,

Longltudinal crack begins in west slab two feet
from and vparalleling west edge for fifteen feet.
February 2, 1949,

Transverse crack across west slab. February 2,

1949.

Transverse crack starts at east edge of slab and
extends five feet toward centerline.
February 2. 1949,

Transverse crack across entiro width of pavement.
June 9, 1943,

Transverse crack starts four lnches from Joint at
edge east slab and extends two feet where 1t runs
into Jjoint. Settled slightlvy. June 9, 1943,
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473+56 ~ Longitudinal cracks starts three feet from west
edge and extends south four feet to Joint at one
foot from west edge. February 2, 1549.

SECTION 2. Sta. 480+00 to Sta. 510+00.

Expansion Joints spaced 800 ft. Contraction
Joints spaced 20 ft. Load transfer in Expansion
Joints only., 9"=7"-9" Section.

485+80 = Fine longitudlnal crack across Joint one and one-
half feet from edge of east slab, extends two
feet north and two feet south. Autogenous healing
progressing. June 27, 1946

488+31 - Transverse crack starts edge east slab, extends
to centerline, December 1, 1947,

489+00 .- Fine longitudinal crack four from east edge of
pavement and extending one foot north and two
feet south of Jjoint. February 2, 1949,

4ol+21 - Longitudinal crack three feet from edge of west
slab, extends three feet north and three feet
south from Joint. December 1, 1947,

4gli4+21 - Longltudinal crack in east slab two feet from
centerline and extending four feet north and
five feet south of joint., August &, 194&,

501+00 - Longitudinal crack five feet from edge west slab,
extends four feet south from Joint, and four
feet north, December 1, 1947,

503+80 - Fine longiltudinal crack on east slab two feet
from centerline and extending three feet south
from Joint. August &, 1948,

504420 - Fine longitudinal crack in the east slab three
feet from centerline and extending one and one=
half feet north and two feet south of the joint.
August &, 19L&,

504480 - Longitudinal crack beginning at Joint in west
slab four feet from centerline and extending
south full length of slab and six feet into the
next slab. August & 1948,

SECTION 1. Sta. 510+00 to Sta. 560+00.

No Expansion Joints. = Contractlon Joints spaced
20 ft. No load transfer. 9"-7"'-g9"% Section.

510+12 -~ Transverse crack starts edge west slab, extends
through west slab and two feet six 1nches int%o
east slab. August 28 1942,




512475 ~

512+80 -

513+09 =

517+98 -

518+14 -

519+04 -

529+74 -
523+47 -

533+e3 =

539+28 -

539+94 -

540+03 =
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Fine transverse crack full width of west slab.
Feburary 2, 1949, '

Transverse crack extends entire width of pavement,
north end of triple eilght foot culvert.
December 1, 1947,

Transverse crack across entire wldth of pavement.
August 8, 1948, |

Transverse crack starts edge west slab, extends
seven feet into slab. OQOctober 5, 1945, Extends
to center line, December 1, 1G47,

Transverse crack starts edge west slab, extends
five feet toward centerline. December 1, 1947.

Longitudinal crack 18 inches from edge east slab,
extends one foot north from Joint. December 1,

1947,

Transverse crack full width of west slab.
February 2, 1949,

Spalling at centerline approximately one square
foot area. February 2.  1gug,

Spalling at Joint at centerline, approximately
one square foot area, north of Jjoint and east
of centerline. August &, 1948,

Surface crack two feet long in east slab.
October 4 1945,

Transverse crack starts edge west slab and extends
across west slab and four feet into east slab.
October 5, 1943, Extends seven feet into east
slab. February 2. 1949,

Fine longltudinal crack in east eglab two -&nd oneri
half feet from centerline, and extending two feet
north and four feet south of Joint. August &,

1948,

Longitudinal cracks, one foot from edge of west
8lab, across contraction Joint one and one-half
feet north, two feet south. Autogenous healing
begun. October 4 19gus,

Nine square feet. Map cracking around center
Joint, patched with black top, where surface has
disintegrated. May 22, 1945,

Transverse crack across entire width of pavement.
June 9, 1943,
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560+00 - Longltudinal crack four feet from west edge of

slab extendling seven feet north and four feet
south of Joint. February 2, 1949,

STANDARD SECTION. Sta. 560+00 to Sta. 630+00.

560+53

561+31

565+30 -

565+38
567+48
567+78
567+80

56 8+80

569+3k4

572+71

572+85

573+30

573+60

Expansion Joints spaced 120 ft. Contraction Joints
spaced 30 ft. Load transfer in both - UU# wire
fabric reinforcement. 9"-7"-9" Section.

Transverse crack across full width of west slab
and extendinﬁ three feet Into east slab.
August &, 1944,

Longitudinal crack three feet from west edge of
slab and extending three feet north and south
of Joint. February 2, 1949,

Transverse crack starts edge east slab, extends
to centerline. November 2, 1944, Extends three
feet into west slab. February 2, 1949,

Fine transverse crack starts edge west slab,
extends to center line. Qctober 4, 1945,

Transverse crack starts edge west slab, extends
to center line. Qctober 5, 1943.

Fine transverse crack five feet long 1n east slab.
May 22, 1945.

Transverse crack starts edge west slab, extends
to centerline. October 5, 19%3.

Fine transverse crack starts centerline, extends

‘ two feet into west slab. June 27, 1946, Full

width of west slab, February 2, 1949,

Approximately one square foot spalled area mid-
way of west slab. August &, 1948,

Irregular cracking south of Jolnt and on each
slde of centerline over an arca of approximately
25 square feet. August &, 1949,

Closed transverse crack starts edge east slab,
extends three feet. November 2, 1944,

Closed longltudinal crack two and one-half feet
from edge east slab, extends eight inches south
from Joint. Surface crack elighteen inches long,
Just south of this crack. June 27, 1946,

Longitudinal crack from contraction joint, six
inches east of centerline, extends two feet north
to centerline. Qctober 4, 1947, Spalled out,
August 6, 1947.




577+39
577+98

579+U42

580+36

583+12

58U+17

5835+36

586+11
590+45

593+02
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Transverse crack across entire width of pavement
(over pipe culvert). August 28, 192,

Fine transverse crack starts edge east slab,
extends five feet into slab. October U, 1945.

Transverse crack across entire width of pavement.
Straight crack; belleved that construction Jjoint
was made, then broken down and paving operations-
continued. August 28, 1ghg,

Transverse crack starts edge east slab, extends
three feet into slab, October 4 1945,

Closed transverse crack starts two feet from edge
east slab. Au%ogenous healling begun. October 5,

1943,

Transverse crack full width west slab.
February 2, 1949,

Transverse crack starts edge east slab, extends
seven feet into slab. Qctober 4. 1945, Extends
to center line, December 1, 1947,

Spalling in east slab along centerline and south
of Joint. February 2, 1949,

Transverse crack starts edge east slab, extends
three feet into west slab. QOctober 27, 1942.

Slight spalling at intersection of Joint and
centerline. August & 1948,

Spalling 1! x 1/2' one foot west of centerline
caused by wood block. August 6, 1947,

Fine transverse crack starts one foot from edge
east slab, extends seven feet into slab.
Qctober 4, 1945,

Spalling along centerline begun and extends for
approximately twenty feet. ALugust &, 19L&,

Transverse crack full width of west slab.
February 2. 1949, '

Transverse crack full width of west slab.
February 2, 1949,

Fine transverse crack starts at west edge of slab
and extends three feet toward centerline,
August &, 19U,

Interior break, 2' x 2', east of centerline and
north of construction Jjoint. August 8, 1948,




605+48

607+98

611+72
611+97

612+55

616+50

616+95

618+18

618+46

619+06
628+07

629+23

629430
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- Transverse crack extends from west edge of slab

elght feet toward centerline. February 2. 1949,

Transverse crack starts at west edge of slab and
extends five feet toward centerline. February 2,

1949,

Transverse crack starts edge west slab and extends
to centerline. QOctober 5, 1943,

Transverse crack starts edge east slab and extends
to centerline. October 27, 19L2,

Fine transverse crack starté edge west slab
extends five feet into slab. October I, 1945,
Extends elght feet into slab. February 2. 1949,

Fine longltudinal crack 1n west slab four feet
from edge and extends three feet north and south
from joint. August & 1944,

Transverse crack across full width of east slab.
August &, 1944,

Fine transverse crack starts edge west slab,
extends seven feet through core hole. Qctober 4,
1945, Full width of west slab. August &, 1908,

Transverse crack starts edge west slab and extends
to centerline. May 16, 1944, Full width of pave-
ment. February 2, 1949.

Transverse crack starts edge west slab and extends
to centerline. Qctober 5, 1943,

Flne transverse crack starts edge east slab,
extends four feet into slab. November 2, 1944,

Fine transverse closed crack starts centerline,
extends one foot into west slab. December 6,
1946. Extends three feet into west slab.
August 6, 1947.

Fine longitudinal starts at construction joint at
center of west slab and extends six feet south.

February 2., 1949,




SECTION 1.
SECTION 2.

630+20

630+20

630+43

633+20

636+60

638+08

640+00

640+20

640460

640+60
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REPEAT SECTIONS

Omitted in repeat sections.
Sta. 630+00 to Sta. 655+00.

Expansion Joints spaced 800 ft. Contraction Joints
spaced 20 ft. Load transfer in Expansion Joints
only. 9"-7%-9" Section.

Longltudinal crack four feet from edge west slab,
extends six feet south and five feet north from
Joint. August 6, 1947. Extends twenty feet
south to next jJoint. December 1, 1947, Extends
twenty feet south and fifteen feet north.
February 2. 1949,

Longitudinal crack in east slab four feet from
centerline extends ten feet north and five feet
south from Joint., August 8, 1544,

Longitudinal crack in east slab two and one-half
feet from centerline extends seven feet south,
February 2, 1949,

Fine longitudinal crack one foot from west edge
of slab extends one and one-half feet north from
Joint. Autogenous healling in progress.
February 2, 1949,

Longitudinal crack three feet from edge of east
slab, extends two feet north and two feet south
from Joint. December 1. 1947,

Crack star®ts edge east slab and extends to center-
line. October 27, 1942,

Longitudinal crack four feet from edge of east
slab, extends three feet north and two and one-
half feet south. Autogenous healing progressing.
June 9, 1943.

Closed longitudinal crack three feet from edge
of east slab, extends 18 inches north and 16
inches south of contraction Joint. Autogenous
healing progressing. October 27, 1942,

Longltudinal crack three feet four inches from
edge of east slab, extends six inches north and
12 inches south of contraction Joint. Ngvember 2,

194k,

Longiltudinal crack leaves above crack eight inches
south of Joilnt, extends dlagonally toward center-
line four feet, October 4. 1945, Above cracks
have Joined.. February 2, 1949,




641+00
641+88
650+00
650+20

652+80

SECTION 3.

661+60

664+40

66U+L0
665+88

676+20
676+40

5677+00
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Longitudinal crack in center of west slab extends
elght feet north from Joint. August &, 19u3,

Closed crack starts two feet from edge of ecast
slab, extends four feet into west slab.

October U4, 1945, Across full width of east slab.
February 2, 1949,

Longitudinal crack in center of west slab extends
six feet north and seven feet south of Jjoint.
February 2. 1949,

Closed longitudinal crack three feet from edﬁe
west slab, extends one foot south. QOctober
1945, Extends four feet south. February 2. 1949.

Closed longitudinal cracks at contraction Joint.

Qctober 27. 1942,

No. 1 - 36 inches from edge west slab, extends
20 inches south.

No. 2 = U1 inches from edge west slab, extends
2L inches north.

Autogenous healing progressing.

Sta. 655+00 to Sta. 680+00.

Expansion Joints spaced 400 ft. Contraction
Joints spaced 20 ft. Load transfer in Expansion
Joint only. 9"-7"-9" Section.

Closed longitudinal crack across contraction Jjoint
three feet from edge east slab, extends 22 inches
north, 16 inches south. Autogenous healing pro-
gressing. June 9, 1943,

Fine longitudinal crack in west slab three feet
from the edge and extends ten feet south from
Joint. February 2, 1949,

Small amount of spalling at corner of drop inlet
and Joint. February 2, 1949,

Crack across entire width of pavement over box
culvert. May 16, 19l

Longitudinal crack in center of east slab extend-
ing two feet north and three and one-half feet
south of Joint. August 8, 1944,

Longitudinal crack two feet from edge of east slab,
extends one foot north from Joint. December 1,

1947.

= Longitudinal crack across contraction Joint, six

feet from edge east slab, extends & inches north
11 inches south. Glosed. June 9, 1943,




677+80

677+80

678+00

678+40

SECTION L,

680+93
6&1+01

682+01

682+07

682+U0

686+40

687+60

688+00

6&8+40
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Closed longitudinal cracks, 2 feet 4 inches from
edge east slab, extends five feet north, four
feet south. October 4, 1945, Extends five feet
north, six feet south. August 6, 1947.

Closed longiltudinal crack five feet from edge of
west slab, extends two feet south. August 6, 1947

Closed longitudinal crack five feet from edge of
west slab, extends four and one-half feet north
and four and one-=half feet south of contraction
Joint. August 6, 1947,

Longltudinal crack four feet from west edge of

'slab and extends two and one-half feet south fram

Joint. February 2. 1949,

Sta. 680+00 to Sta. 695+00.

Expansion Joints spaced 120 ft. Contraction Jolnts
spaced 20 ft. Load transfer in Expansion Jolnts
only. 9"-7"-9" Section.

Transverse crack extending from centerline three
feet into east slab. February 2, 1949,

Interior break 4! x 4!, 1in east slab north of
Joint. August &, 1944,

Longitudinal crack in west slab two feet from edge,
and extendinﬁ three feet south of Joint.
August 8 19448,

Transverse crack across full width of west slab.
August 8. 1948,

Longitudinal crack across contraction Joint, 30
inches from edge east slab, extends 21 inches
north, & inches south. Closed. November 2. 19Ul,

Slab south side of Joint settled one inch over
culvert. December 1, 194 Lo

Longitudinal crack in center of west slab extend-
ing six feet north from Joint. Longltudinal crack
in east slab three feet from centerline and
extending six inches north and 18 inches south.
August &, 19.g,

Closed longltudinal crack five feet from edge of
west slab, extends four feet north. Auguat 6,

1947.

Closed longltudinal crack five feet from edge of
west slab, extends three feet north, three feet
south. August &, 1947.
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688+60 = Closed longitudinal crack five feet from ed%e of
west slab, extends two feet south. August O

E.Lﬂo

689+00 - Closed longitudinal crack five feet from edge of
west slab, extends one foot north. August
1947, Extends five fcet south. Augugt &, 19Lg,

690+20 - Expansion Joint cracked and Spalled at centerline.
October 27, 19i2, ~

6£91+20 - Closed longitudinal crack five feet from edge of
west slab, extends two feet north. Augus

1947.

691+60 - Closed longitudinal crack five feet from edge of
west slab, extends three feet north, four feet

south., August 6, 1947.

692+26 = Crack starts three feet from edge of east slab
and extends to centerline. August 6, 1947.

692+80 - Surface spalling in east slab. June 27, 1946.

£92+92 - Closed surface crack starts centerline, extends
two and one-half feet into west slab. October 4,

1945,
693+19 - Crack across entire width of pavement. .Junemjg,

693+60 - Closed longitudinal crack five feet from edge of
west slab, extends two and one-half feet north
and three feet south. August 6. 1947, Longitu-
dinal crack three feet from centerline 1n east
slab extends two feet north. July 8, 194&.

69L+00 = Closed:. longitudinal crack five feet from edge of
west slab, extends six feet north. August 6, 19_]
Extends eight feet north.

694+08 - Transverse crack extending from centerline five
feet in%to west slab. Augugt &, 1948.

694+20 - Closed longitudinal crack five feet from edge of
west slab, extends two and one-half feet north.
August 6, 1947,

694480 - Longitudinal crack in east slab two and one-half
feet from centerline, and extending tow and one-
half feet south of Joint August &, 1944,

SECTION 5. Sta. 695+00 to Sta. 710+00.

Expansion Joints spaced 120 ft. Contraction Joints
spaced 20 ft. Load transfer in both. 9"-7"=g"
Section.



700+60

700+80

701+40

701+92
705+55
708+12
709+00

709+03

709+50

709450

709+80

709+92

SECTION 6.

711+60
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- Closed longitudinal crack 18 inches from edge east

slab, extends from Joint eight inches south.

June 27, 1946, Extends one foot north. August 8,
1948,

Fine transverse crack one and one-half feet from
edge east slab, and extending one and one-half
feet north and south of Joint. August & 1944,

Closed longitudinal crack 18 inches from edge of
east slab, extends 16 inches north. August 6,

1947.

Crack starts at edge of east slab and extends to
centerline. August 6, 19u7,

Crack starts edge west slab, extends to centerline.
December 1, 1947,

Transverse crack across full width of pavement.
February 2, 1949,

Interior break, 3' x 5' in west slab south of
Joint. February 2, 1549,

Transverse crack across east slab Joining corner
break and extending dlagonally to east edge.
February 2, 1949,

Crack across east slab to centerline.
October 27, 1942,

Two foot fork south of crack, extends to edge of

east slab, and longltudinal crack three feet from
edge of east slab, extends three feet north from

above crack. December 1, 1947,

Two exterior breaks, 4' x 3' north and south of
Joint in east slab. Longltudinal crack starting
at Junction of corner breaks with Joint and
extending six feet south of Joint and curving

to east edge of slab. August &, 1948,

Crack starts edge east slab, extends %o centerline,
October 5, 1943,

Sta. 710+00 to Sta. 725+00.

Expansion Joints anc Contraction Joints spaced
alternately. Load transfer in both. - 70# wire
fabric reinforcement. 9"=7"-9" Section.

Fine crack starts edge east slab, extends four
feet into slab. December 9, 1948, Extends to
centerline. February 2, 194G,




711+85

711+95

712+10
712+20

712+40

713+U42

71U+l2
118+75
719+36
719+U43
720+65

721+15

721+04

721+15

721+72

721+75

722+92
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to 713+00 - Flne surface cracks in west slab.
October 4, 1945,

Transverse crack 1n west slab starting one foot
from edge of slab and extending five feet toward
centerline. Fegbruary 2, 1949,

Transverse crack in west slab extending from euge
five feet toward centerline. February 2 1949,

Closed fine crack starts edge east slab, extends
four feet into slab. Qctober 4 1945.

Closed longltudinal crack elghteen lnches from
edge west slab, extends one foot north, six
inches south. August 6. 1947.

Closed fine crack starts edge west slab, extends
five feet into slab. October 4, 194%5.  Extends
to centerline.

Fine closed crack starts centerline, extends 1k
inches 1into west slab. June 27, 1946,

Fine closed crack starts centerline, extends three
feet into east slab. June 27. 19&6

Fine closed crack starts centerline, extends six
feet into east slab. June 27, 1946.

Fine closed crack starts edge west slab, extends
three feet into slab. December 9, 1946.

Crack starts edge west slab, extends eight feet
into slab. October 27, 1942,

Crack starts edge east slab, extends six feet
into slab. October 27. 1942. Extends to center-
line. February 2. 1949

Transverse crack full width of west slab.
August & 1944,

Transverse crack in east slab extending from edge
of slab six feet toward centerline. February 2,

1949.

Closed fine crack starts edge west slab, extends
four and one-half feet into slab. October 4,
1945, Extends to centerline.  February 2. 1949,

Crack starts edge east slab, extends to center-
line. Qctober 27, 1942,

Fine closed crack starts centerline. extends 18
inches into east slab. June 27. 19&




724+80

SECTION 7.

725+20

725+36

725+U40

729+18
729420

730+60

732+30
137+00

Note:
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Crack starts edge west slab, extends one foot into
east slab. October 4. 1645, Extends to center—
line. December I, 1947

Sta. 725+00 to 8ta. 737+00. - End of Project.

Expansion Joints spaced 120 ft. Contraction
Joints spaced 20 ft. No load transfer - Uniform

7" Section.

Fine longitudinal cracks in west slab six inches
from the edge and extending thirty inches north
and south from Joint. August &, 1048,

Irregular transverse crack, begins at west edge
and extends to centerline. August &, 1943,

Exterior corner break, 3! x 4!, in west slab north
of Joint. Longitudinal crack in west slab three
feet from edge extending four feet north and one
foot south of Joint. August &, 1944,

Crack starts edge of west slab and extends to
centerline. December 1, 1947.

Interior break, 1' x 1', in east slab north of.
joint. February 2, 1943,

Fine longitudinal crack 1n west slab four feet
from the edge, and extending two feet north and
south of Joint%. February 2, 19_3

Crack across entire width of pavement. (over box
culvert). May 16, 1944,

Irregular cracking at end of pavement. August &,
1oks. '

Lip curb box inlets at Sta. 619+80, 668+00,
683+OO 686+00 all placed within two feet of
Joints, have developed cracks from outer corner,
over to Joints.

Lip curb box inlets at St. U22+97, 692+27, and
717+03 have developed cracks parrallel to edges
and extending into the pavement to form trans-
verse cracks.



