Dzcember 24, 1952

TO: “W. W. Melaughlin :
Pesting and Research Engineer

SUBJECT: Joint Failures on fonstruction Projset 63-37, O,
© H=59 botween US=24 and Auburn Heights
- ‘Research Project 39 F-7(14)} -~ Report 185

Harly in 1951 saridus conerete failure wae ohserved at several Jolnis
on Projees 6337, O, located on H~59 betwsen US-24 and Zuburn Heights. AL
your suggestion, a complete cordition survey was mode in the same year.

Nothing conclusive 28 %o the cause of thess fallures could be learnad
“from the usual dbservations or field survey, o0 it was dsclided to open a
Joint to determine the eondibion of the dowels. This was doae on October 23,
1952, in the presence of ¢. B, Laird, IeHoy @ehler, and the writer. Piectures
showing the condifien of the expansion Joint a% Ztation 56427, which was open~
aed, are attached. :

The ezemination disclosed the following facts:

1. fhe metal expansion chamber caps were not installed on the dowel
bers as roguired; therefore, the compreﬂ%iva fores shaitered the
concrete and bent the dowel bars,

2. The alignment of the dowel bars was very bad in the vertlcal a.s
well a8 the horizontal plane.

3. The dowel beyr assenbly on the west-bound lane wes placed higher
than the assembly on the esst-bound lane. Consequently, the top
of the dowels in the west lane aversged two snd one-foursh inches
from the surface at the joint. Iue to vertical mimalignment, the
end of one bar was 3/# ineh from the surface. The positioning of
the dowals was hetter in the east lane; the averags distance %o
“the bop of the dowels was approximately three inches at the Joint.

L. %he dowel ters were badly rusted and pitted im the vicinity of %he
expansion Jjoint filler. The redunction in dowel diameter due to
rusting wos approximately nine percent for the five-year life of
the projact.
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In &ddition to pavement failure at Station 56+27, discussed above, major
pevement failures have occurred at joints located at. .Stations 25400, 31+06
and 45+10., These Joints were dug out and repaired by Cakland County mainten-
ance forces during the summer of 1952, Consequently, we have been unable to
obtain any factual evidence ss to what might have caused fallure at these
three Joints. Since the pavement on this projesct was poured belween May 27
and June 16, 1947, we can only assume that these joinbs were coatraction
Joints, in which case gome factor other than the omission of dowel caps would
be tha cause of failure,

© On Hovember 5, 1952 a, careful physical examination of all remaining
joints on the project (62 in sumber, exclusive of the four failed joints)
was made by W. C. Broughton to determine the presenee or absence of expansion
joint filler material. This was accomplished by probing each Joint wiih a
métal bar.

Only one expansion joint was found among the 62 joints examined, and
that was at Station 18+68, This perticular joint iz one of a sgeries of
three Jjoints spaced at 20-foot intervals on the east side of a bridge strue-
ture located at Btation 17+60. In this series of three Joints, placed as
common practice to relieve expansion forces, two wers construcied as con-—
traction joints and one as an expansion Joint. Three similar Jjoinis on the
woest side of the same bridge structure wers all consiructed as contraction
Joints.

A review of core lengith dzta as shown in the atiached table reveals that
25 percent of the pavement was constructed between 7 and ?~1/2 inches in thick~
ness, 50 percent beiween (~1/2‘and 8 inches, and 25 percent 8 inches or betier;
or in other words, 75 perceni of the pavemeant was constructed legs than the
regquired thickness of 8 inches, The average thickness for the project was 7.77
inches. From this fact we may conelude that in & large snumber of instances
the tops of the dowel bars would be unusually close to the surface, perhaps
only 2,25-inches in certain cases., Under normel circumsiznces this disbance
ghould be 3.5 inches.

Traffic conditions on this project ars also significant. Included in the
" large volume of commercial vehicles there is a high concentration of trucks-
hauling gravel from local pits and from Oxford o Pontiac and Detroit by

Route M-59., BData from a 24-hour traffic clagsification connt made in Moy,
1952, are as follows:

Pasgenger, Pansl  General Commercial Gravel Total Potal
and Piekup Heavy Vehicles Trucks Trucks Vehicles

B, lane . 458y : 551 143 69k 5283
W. lane Lhs0 467 : 98 565 . 4995

Total 2019 - 1018 241 1259 10,278

The above dally truck couvnt on this road is comparable to that of US-16
which hag a volume of 1279 units in the Fowlerville area in 1951,
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It is reasconable o agsume from the facts presented above that early
failure of the pavement &t certain condraction Joints may be due o abnormally
high positioning of the dowel bars, resulting from the pavement thickness
being less than the deslgn thickness, enhanced by the frequency of heavy axle
loadings. & possible gross misalignmendt of individual dowels, as experienced
at the expansion Joint opened &t Station 56427, could also be a material aild
in hastendng cracking and spalling of the concrebe in conjunetion with the
other conditions mentioned.

When weather conditions in the spring permit, we propose to pursue this
study further by opening ceriain contraction Joinds which are beginning to
show gbtress.

Bs &. Tinney
Asa't Testing and Ressarch Engr.
in charge of Hesearch

EAR smw




TABLE I

Summary of Core Length Data

Joints Failed

Ave, 5345

. ' Compresgsive
No. Station Agtgal Degth Strength . and Removed
‘ Ot bore, im, of Core, pei. .- as of10/23/52
L2 14+22 8.13 | 6085,
56 - 18+99 8,03 5970
L3 23420 7.87 4980
) 25100
55 29+73 8.18 L5460
31+00
5k 33+76 7.7% B690 _
Lyl 36+20 8.03 5875
53 Li+28 7.68 5780
L5410
49 L7422 7.63 14800
48 Lorip2 7,00 5760
L L7+é2 7.23 5295
bLs Lp+72 7.30 4925
L7 L7+82 7. 56 5370
o 7 56+27 Hxpansion
52 56+k45 7.51 765
50 58+32 7.51 5230
61 61+64 7,82 5940
57 62+15 7.75 4650
60 6325 8,20 5715
51 64+20 7,77 5340
58 65+07 7.59 5605
59 65+50 7.84 5380
ﬂve‘.~?-?? .
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Jgare 1, Showinz Gondition of expansion
. Joint before opening.
. Bia, 56427

Flgore 2, SHame Jolnt with spalled conarste
' partially removed, showing dowsls,




Flgure 3. View ohowlng typleal condition of dowels -
rusted, no oapa, and kinked due o exneue
slve gomurassive foreos,

View of two differant dowels showlng
physieal condition and kink n% centar
due Lo sompressive forces,

Figove U,
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Figura‘ﬁo Tisw ghowing horlzontal misalignwment
' of two dowele next to center Joint,

Figure 6. ﬂiae view of Mig. 5, shoving nisslignment
in vertical direction and dowel wlipped
out of olip, :



