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PREFACE

This report describes the initial phase of a continuing study employing
the use of a small-scale laboratory model to investigate the behavior of pre-
stressed rigid pavements subjected to repetitive loadings under varying
conditions.

The studies reported herein were made by the Research Branch of the Ohio
River Division Laboratories as a part of the investigational program,
"Engineering Investigations for Rigid Pavements," sponsored by the United
States Air Force. This program is directed and coordinated by the Civil
Engineering Branch, Engineering Division for Military Construction, Office of
the Chief of Engineers.

Authority for this report and the model studies described is contained
in Paragraph 3 of Instructions and Outline for, "Study of Basic Theory for
Rigid Pavement Design Using Models,” F. Y. 1961, as issued by the Office of
the Chief of Engineers.

Members of the Board of Consultants for the investigational program were
particularly helpful in providing guidance for this study, and in interpreting
and analyzing the data obtained. Members of the Board serving as consultants

for prestressed pavements include:

Mr. Eric C. Molke Professor N. M. Newmark
Professor Gerald Pickett Professor C. P. Siess

This report was prepared by Paul F. Carlton, Chief, Research Branch, and
Ruth M. Behrmann, Research Mathematician; under the supervision of Ronald L.
Hutchinson, Chief, Rigid Pavement Laboratory, and under the direction of
Frank M. Mellinger, Director, Ohio River Division Laboratories.
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meximum positive radial stresses appear to be much too high to be con-
sidered as valid data. Additional strain measurements, after 2400 coverages
of an 1800-pound wheel load, also were obtained for dynamic loading con-
ditions on Slab DM-L. As stated previously in Paragraph 56, these strains
gave highly unrealistic stress values and have not been included in this
report.

T5. Slab DM-5. Only maximm strains under the center of the loed
wheel were obtained from the initial series of static and dynamic loading
tests on Slab DM-5. At the time these strains were obtained, the slab had
been cracked to some degree on the bottom but had not been subjected to any
repetitive loading. Since first the static and then the dynamic strains
were obtained for any one load before progressing to the next higher load,
the extent of the cracking for the static and dynamic loadings was practi-
cally the same. Load-stress curves based on these measured strains are
shown in Figure 37 for comparison with theoreticel stresses based on elastic
behavior of the slab and subgrade. Examination of these curves indicates
that, for elastic behavior (wheel loads of 430 and T49 pounds), the meximum
stresses for dynamic loadings were less than half as great as the corre-
sponding stresses obtained from static loadings. For loadings beyond the
range of elastic behavior (wheel loasds of 995 pounds or more), there was a
tendency for the difference between the static and dynamic stresses to
diminish. In all cases, however, the static stresses were greater than the
corresponding dynamic stresses. The static stresses indicated a greater
degree of linearity with load than did the dynamic stresses. The load-
stress curve for static conditions generally was linear up to and including
the 149L4-pound wheel load, or well beyond the first crack load. In this
load range, the experimentel static stresses were approximately 30 percent
greater than corresponding theoretical stresses. In the elastic range, the
dynamic stresses were approximately 50 percent of the corresponding theo-
retical stresses. For inelastic behavior, the dynamic stresses increased
with an increase in wheel load at a rate greater than the theoretical rate







































high-strength subgrade not provide sufficient information.
C. Tests to study the behavior of rigid pavement having the
prestress in the longitudinal direction different than the prestress in

the transverse direction.
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Table 1

Concrete Flexural Strength as Determined from Control Beams

Slab Flexural Strength,
No. . psi
DM-1 872
DM-2 970
DM-3 900
DM-k4 890
DM-5 930
DM-6 950
DM-T 820




Table 2

Concrete Flexural Strength as Determined from "After-Traffic" Beams

Position of Beam Direction Average Slab | Failure Stress, psi Flexural
Slab Stressing and Thickness, Prestress, Strength,
No. Wires Orientation in. As Tested | Average psi psi
DM-1 Longitudinal Wires Longitudinal 0.941 1115 266 8L9
Above Transverse Normal 1280 (13)
Wires Reverse 949 (9)
DM-2 | Longitudinal Wires Longitudinal 0.9% 1159 251 908
Below Transverse Normal 991 (8)
Wires Reverse 1326 (8)
DM=-3 Longitudinal Wires Longitudinal 1.017 1071 2L6 825
Below Transverse Normal 851 (8)
Wires Reverse 1290 (8)
Transverse 1.017 1087 246 841
Normal 1194 (10)
Reverse 980 (10)
DM-L Longitudinal Wires Longitudinal 1.002 1102 250 852
Below Transverse Normal 96T (8)
Wires Reverse 1236 (8)
Transverse 1.002 1081 250 831
Normal 1185 (11)
Reverse 978 (11)




Table 2 (Cont'd)

Concrete Flexural Strength as Determined from "After-Traffic" Beams

Position of Beam Direction Average Slab | Failure Stress, psi Flexural
Slab Stressing and Thickness, Prestress, Strength,
No. Wires Orientation in. As Tested | Average psi psi
DM-5 Longitudinal Wires Longitudinal 1.028 1015 243 772
Between Normal 98k (16)
Transverse Wires Reverse 1046 (16)
DM-6 Longitudinal Wires Longitudinal 1.008 1094 248 846
Between Normal 1072 (16)
Transverse Wires Reverse 1116 (16)
DM-7 | Longitudinal Wires Longitudinal 1.001 986 250 736
Between Normal 963 (16)
Transverse Wires Reverse 1008 (7)
Notes: All Beams were Approximately 3.8" Wide by 30" Long.
Values in parenthesis indicate number of observations
on which average is based.




Table 3

Results of Pull-Out Tests for Prestressing Wire and Concrete

Pull-Out Load, lb.

Concrete Embedment Maximum Wire
Age, Length, Per Linear Stress,
days in. Total Inch psi

Wires Cleaned With Acetone
7 6 385 64 L4, 0k4k0
7 10 575 58 65,715
1L T 540 T 61,770
14 8 410 51 46,900
Wires Etched With Dilute Hydrochlorie Acid
7 8 1050 131 120,110
7 18 1470 82 168,160
10 6 665 111 76,070
10 10 1070 107 122,400
14 12 725 60 82,930
14 18 1350 75 154,430

Note: All Beams were 1" x 1" in Cross-Section.


























































































































































