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SUMMARY

Deflection tests conducted during the construction and shortly after the completion
of a large experimental pavement project are reported. Four different pavement designs,

as follows,

1.

are compared:

6-inch cement stabilized subgrade
6-inch crushed stone base
7i-inch bituminous concrete

6-inch cement stabilized subgrade
91-inch bituminous concrete

4-inch cement stabilized crushed stone subbase
6-inch crushed stone base

7i-inch bituminous concrete

6-inch cement stabilized subgrade

4-inch cement stabilized crushed stone base
54=inch bituminous concrete

results of these early tests support the following conclusions:

Pavements having equivalent design parameters are not necessarily equivalent
in either early structural strength or in construction costs.

Very early deflection tests are not good indicators of the ultimate strength
characteristics of pavements having cement stabilized layers.

Highly resilient soils must be stabilized to achieve a good working platform
and to assure the early development of design strength.

Design No. 4, above, develops the design structural strength more rapidly
and at a lower cost than the other three designs.
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EVALUATION OF EXPERIMENTAL FLEXIBLE PAVEMENTS

Interim Report No. 1
Construction of Altavista Bypass Experimental Pavement

by

K. H. McGhee
Highway Research Engineer

INTRODUCTION

For a number of years the Virginia Highway Research Council and the Federal
Highway Administration cooperated in comprehensive performance studies of typical
highway pavements of all types located in all sections of Virginia. The study, which
at one time included nearly two hundred projects, resulted either directly or indirectly
in an almost total revision in the Virginia approach to flexible pavement design. As a
result of this study highway engineers in Virginia are much more cognizant of soil re-
siliency, the benefits of cement or lime stabilization, and of the value of thick bituminous
concrete layers. 1,2,3,4) m addition, Vaswani has utilized the results of the above men-
tioned study and those of the AASHO road test in developing a strength coefficient design
method for use in Virginia.

The comprehensive studies were phased out at the end of calendar 1971, because
most of the projects had reached the age where further study would not be profitable. On
the other hand, recent innovations in pavement design are receiving attention so that oc-
casionally new construction projects have features quite different from anything in the
past. Examples are full-depth asphalt pavements (up to 16 inches of bituminous concrete
base) and pavement systems in which the layers have been switched from their usual
positions. Clearly, the evaluation of such projects is crucial to the determination of
whether or not the experimental features should be adopted for routine pavement designs.

PURPOSE AND SCOPE

The present report deals with the construction and preliminary evaluation of four
experimental pavement systems designed by the layer coefficient method and found by that
method to be structurally equivalent. This work is being done in cooperation with the
Materials and Construction Divisions of the Highway Department. The experimental
sections are located on the four-lane divided bypass of Altavista, Virginia (U. S. Route 29).
While this project is only one of seven included in the overall study, it is reported separately
here because of several distinguishing features and because the construction of the four
experimental sections has been completed very recently. Construction began in the fall
of 1971 and the pavement was opened to traffic in late 1973.

T
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The primary objective of the Altavista project is to evaluate the relative merits
of four typical pavement sections designed by the coefficient method. Included are:
(1) An evaluation of the original relative structural strengths of the four pavement de~
signs as determined by deflection tests during and immediately after construction, and
(2) an evaluation of the relative performance of the four designs as determined by long-
term deflection and roughness tests along with visual observations.

A secondary objective is to evaluate the comparative construction costs of the
four pavement designs in an effort to show that structurally equivalent pavements may be
of different costs.

The present report deals almost entirely with the evaluation of layer deflection
tests conducted on the Altavista project while it was under construction. Other projects
included in the overall study are indicated in the working plan. (6

PROJECT DESCRIPTION

Background

The AASHO Road Test Results led to the development of a flexible pavement
strength equation:

D: a hl +a h +0.0

1 272
where
D designates the thickness index, or total strength
index of the pavement;
&y is the strength coefficient of the surface layer of thickness h1;
and
a, is the strength coefficient of the second layer of thickness h2; etc.

Vaswani assigned the value 1.0 to asphaltic concrete (a) and evaluated the coefficients
for other materials such that a pavement having a thickness index D can be considered
structurally equivalent fo an asphaltic layer D inches thick. (®) Some of the resulting
coefficients are tabulated in Table 1. For design purposes Vaswani also gives a soil
support value based on CBR tests and adjusted by a regional resiliency factor. (5)
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Table 1

Thickness Equivalencies of Materials

Material Thickness Equivalency
(a) Asphalt Mat (A. C.) 1.0

(b) Cement Treated Aggregate (CTA)
(1) Below A.C. and above aggregate layer or

above soil cement 1.0

(2) Over subgrade 0.6
(c) Untreated Aggregate 0.35
(d) Soil Cement 0,40

Typical Sections

The Altavista Bypass project was originally designed with the standard pavement
cross section shown in typical section A (appended). From the coefficients listed in Table
1 the standard design was determined to have a thickness index of 12,0, Typical sections
B, C, and D (also appended) have thickness indices of 11.9, 12,0, and 11.9 respectively.
A cost analysis showed that the experimental sections were estimated to be less costly
than the standard section. The control and experimental sections are located as shown on
the typical section sheets. Note that each test section was constructed in the southbound
lane and repeated in the northbound lane. Test sections range from 2.2 to 2.8 miles in
length with the total length of each type design ranging from 4.4 to 5.0 miles. A plan view
of the experimental layout is given in Figure 1. The almost ten-mile long project was
built under two contracts both by the same prime contractor utilizing two paving subcontrac -
tors.
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Soil Conditions

The nature of the embankment and subgrade soils on the Altavista Project were
determined during the preliminary engineering phase of the project. The details of
these soil conditions are available in the project records. Briefly, the subgrade soils
are predominately micaceous silts from A-2-4(0) through A-5(10) and with California
bearing ratio values of from 5 to 16, Since these soils are categorized as highly resilient
with poor bearing capacity it has been conventional in Virginia to stabilize the top six
inches of the subgrade with portland cement. As has been reported elsewhere, this sta-
bilization has been found to provide both a good working platform for construction equipment
and to enhance long-term pavement performance. (4) As indicated above, such stabilization
was provided on three of the experimental sections on the present project, while the fourth
design specified compacted native subgrade without stabilization.

Specifications

All experimental sections on the Altavista project were constructed in accordance
with the project plans and the Virginia Department of Highways Road and Bridge Specifi-
cations dated July 1, 1970.

Traffic Projection

Since the experimental project is a bypass, existing traffic conditions were non-
existent. However, Location and Design Division studies in 1968 projected an average
daily design traffic of 2,730 vehicles in one direction based on traffic studies on connecting
roadways. These same studies projected the daily mean 18,000 pound equivalent axle
loads in the traffic lanes to be 134.

EVALUATION PROCEDURES

In general, the evaluation of experimental features begins when substantial portions
of the subgrade for a given project have been prepared. At that time, dynaflect deflection
tests are conducted on the subgrade., Similar tests follow the placement of subsequent
pavement layers, including the final riding surface. Further steps in the evaluation of
each project are as follows:

(1) Procurement of final plans and cross sections, materials
descriptions, construction costs, and date of acceptance
from the contractor.

(2) Establishment of easily identified project limits by the use
of roadside markers and written descriptions.
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(3) Initial and periodic collection of data reflecting:

a. traffic characteristics,
b. structural capability as indicated by deflection tests,
¢. roughness, and

d. visual defects such as cracking, rutting, patching, and
settlements.

(4) Compilation of records of major maintenance operations (bituminous
concrete overlays, for example) and their costs.

The details of the procedures mentioned in (3) above are given in earlier studies‘*4‘9 7 .

where it may be seen that a pavement is considered to have failed when the cracking

factor(®) reaches 50. Because of the relative smoothness of its pavements, Virginia

has been dissatisfied with performance evaluations based on present servicibility index

concepts in which the BPR roughometer was used. (3) Recent efforts with the Portland

Cement Association roadmeter appear more promising, so that this device will be used

for roughness testing.

RESULTS AND DISCUSSION

Layer Deflections

Deflection tests were conducted at regular time intervals from the beginning of
subgrade preparation until the project was opened to traffic. The first tests were conducted
on the raw subgrade of Section B and the cement stabilized subgrade of Section A on August
8, 1972. Tests were then run on each layer of each section as test locations became avail-
able. Final tests on the finished surface of all sections were conducted during the fall of
1973.

Table 1-A (Appended) summarizes all deflection tests conducted to date. In this
table the test results are listed according to location within the project and within the pave-
ment structure. Along with the Benkelman beam deflection at each location, the bending
factor and the calculated accumulative thickness index(9) are tabulated for each testing
condition. All deflection tests employed the dynaflect with the conversion to Benkelman
beam made thorough use of the equation (Benkelman beam = 27.8 dynaflect) determined
by Hughes. (10) 1 addition to Table 1-A the defleciion data are summarized in Figures 2,
3, 4, and 5 according to design types A, B, C, and D respectively. In these figures, all
deflection tests for a given pavement layer have been averaged. The data shown include
the dynaflect deflection, the bending factor, the accumulative thickness index, and the
weighted average air femperature at the time of testing. Finally, Figure 6 depicts graph-
ically the reduction in average dynaflect deflection for each design type as each of the
pavement layers was constructed. A discussion of the deflection results for each design type
follows.
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Figure 6. Deflection of pavement layers.
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Design A

Design A, shown in Figure 2, is of the general type often considered as the
standard for many areas of the state and for that reason was chosen as the standard of
comparison for the present study.

The dynaflect deflection tests conducted on this section generally followed the
expected patitern,i.e., deflections were reduced as each succeeding pavement layer was
constructed. The results of these layer tests, however, were not as enlightening as had
been hoped before construction of the experimental pavement began. While it had been ex-
pected that deflection tests on each layer as the pavement was built would give an immediate
indication of how much each layer contributed to the total pavement strength, the tests
showed that such an early indication was not practical. It is evident from the test results
that time is an important factor in the development of the pavement's ultimate strength.
While this is no doubt primarily due to the hydration and strength development time re-
quired for the cement ireated subgrade, it is likely that variations in moisture content
and increased consolidation of pavement layers as construction proceeds also are factors.

Some type of interplay between these variables is evidenced in Figure 7, an example
of typical deflection test results shown for each 1, 000-fi. interval throughout the north-
bound subseciion of Design A. A study of this figure and the testing dates shown in Table
1-A (Design A, Pitisylvania County) gives some indication of the time factor. Note, for
example, that cement stabilization of the subgrade seemed to have little effect on deflection
when the stabilization was about one week old. The addition of the 6=inch crushed stone
layer did seem to significanily reduce deflections. However, at least part of this reduction
was no doubt due to increasing strength of the stabilized subgrade with increased age.
Another significant decrease in deflections occurred with the addition of the 6=inch bituminous
concrete base layer. Again the decrease in deflections may be due partly fo a strength in-
crease by the cement stabilized subgrade. Possibly the most striking thing about the Design
A deflection tests is the apparenily inordinate reduction in deflections caused by the addi-
tion of the 1i-inch bituminous concrete surface (see tests dated October 29, 1973, as con-
trasted with those on B~3 in July and August 1973). The indication in Table 1-A, Figure 2,
and Figure 7 is that the thin surface course has contributed as much or more fo the pave-
ment strength than the 6-inch layer of bituminous concrete base. Since this is clearly an
unreasonable finding, one can only conclude that the fotal pavement structure is coniinuing
to gain strength with time due to some of the variables discussed previously. Again, it
is important to note that the cement stabilized subgrade, the crushed stone base, and the
bituminous concrete base were all construcied and tested within a period of about eight
weeks while the surface deflection tests were not conducted until approximately ten
weeks after the completion of the base course testing,

The total pavement sirength developed by Design A by the time construction was
completed appears to be at least as high as required by design parameters. This is
evidenced by the thickness index of 15. 0 determined from deflection tests compared to a
design index of 12.0. It should be noted here that the thickness index computed from de-
flection tests is only an approximation of the true index because the computations involve
certain assumptions concerning the strength characteristics of the various materials used
in the pavement structure.

- 12 =
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Design B

Design B, sometimes referred to as a modified full-depth asphalt pavement
because, except for the cement stabilized subgrade, the pavement is comprised en-
tirely of bituminous concrete, shows strength development under construction very
much as would be expected. As can be seen in Table 1-A and in Figures 3 and 6 the
majority of the sirength development can be atiributed to the 8-inch bituminous concrete
base course. Furthermore, since from four weeks to ten months had elapsed between
tests on the cement stabilized subgrade and those on the bituminous concrete base, it is
reasonable to assume that the stabilized subgrade had developed most of its strength be-
fore the bituminous concrete was applied and tested.

In this case, as with Design A, the thickness index data show that the completed
pavement has a structural strength at least equivalent to design requirements. Again,
the measured thickness index of 14.0 compares favorably with the design value of 11.9.

Design C

Experimental Design C is the only one of the four constructed with an unstabilized
subgrade soil. For this reason, a poorer working platform was provided for the contractor’s
equipment, This factor, together with exiremely wet construction seasons and very poor
soil conditions, resulted in some consiruction difficulties. These problems were evidenced
{1) in the need to applv lime as a drying agent to certain saturated portions of the subgrade
soil, (2) in the distortion of the prepared subgrade soils under construction traffic, and
(3) primarily in the very early failure of one segment (stations 1117 to 1130 approximately)
of the 4=inch thick cement treated crushed stone subbase under construction traffic. This
subbase failure was corrected by the provision of 4% cement by weight to the previously
unstabilized layer of cruashed stone base. Because of this change in the pavement char-
acter the altered segment of roadway will be excepted in future studies where the
performances of the four designs are compared. Nevertheless, the researchers plan to
observe the behavior of this exception for an indefinite period.

As indicated above, the subgrade soils in the C sections were very poor. This is
also shown in the deflection resulis given in Table 1-A and in Figures 4 and 6. Note that
subgrade deflections and deflections on all subsequent layers were higher for Design C
than for the other three designs. Even though the two subsections of Design C were located
some distance apart and in opposite lanes; by chance they were located in two of the worst
soil areas on the experimental project. Soil problems identified in some portions of
Design C were saturation in the Campbell County subsection and the presence of a highly
resilient blue micaceous gilt in the Pittsylvania County subsection,

The gain in pavement sirength with the addition of pavement layers had some of the
characteristics seen for Design A. Note that again in Design C it appears, at first glance,
that the 14=inch surfuce course has coniributed almost as muds to pavement strength as
the 6-inch bituminous concreie base. However, a study of the testing dafes in Table A-1
shows that the crushed stone and the bituminous concrete base layers were applied '
shortly afier cement treatment of the 4-inch subbase layer. Tests on the surface course
were conducted several months later in mosi cases. Hence, it is likely that much of the
increase in thickness index apparently due to the surface course (Figure 4) was really due
to strength gained by the cement treated subbase.

-14 -
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Apparently due to the soil problems and construction difficulties discussedga ove,
Design C has a completed thickness index averaging 9.5, which does not compare well
with the design index of 12.0. This design will deserve close observation and testing to
determine whether there are later significant improvements in pavement strength or
whether premature failures occur.

Design D

Design D, which contains two cement stabilized layers, produced the strongest
finished product of the four designs included. The deflection data shown in Table 1-A
and Figures 5 and 6 are self-explanatory and it suffices to point out that the final de-
flections are the lowest and the final thickness index the highest of those measured for
the four designs. Clearly, the final thickness index of 17.0 compares very favorably
with the design index of 11.9.

The gain in pavement strength with time as noted for Designs A and C is again evident
for Design D in that the surface course applied some months after the other pavement layers
seemed to inordinately increase pavement strengths.

It is important to note here that while this particular design may perform extremely
well, there will be reflection cracks from the cement treated crushed stone underlying the
relatively thin bituminous concrete course. Furthermore, as has been reported earlier
from a study of a similar pavement, (V) the extreme rigidity of this design coupled with the
tendency of the cement treated stone to crack both transversely and longitudinally can re-
sult in behavior very much like that of a concrete pavement. Thus, if water becomes trapped
under the stabilized stone a pumping action can occur to the detriment of pavement perform-
ance. The performance of this particular section will be watched closely for any evidence
of this phenomenon.

Cost Comparison

Direct cost comparisons of the standard and the three experimental pavement
sections are readily available from the appended Typical Sections A through D where
contract bid prices have been used to compute actual construction costs. Note that
sections A and C were the most costly and happened to cost the same. Section D, with
two cement stabilized layers but relatively thin asphaltic concrete, was the least costly
by some $16,000 per mile. It should be kept in mind that the bid prices given were effective
in late 1971 and in no way reflect current construction costs. It is conservatively estimated
that the Altavista pavement costs would be doubled if the contracts were let in mid-1974.
Furthermore, the relative costs of the four experimental sections may have changed be-
cause all highway materials have not increased in cost at the same rate.

A closer analysis of actual construction costs is provided in Table 2, where more
details are given. As can be seen in the table, pavement construction costs are roughly
related to the total thickness of pavement provided. In fact, when viewed in terms of
cost per inch of pavement depth the standard design (Design A) is the most economical
pavement, while the thick bituminous concrete pavement (Design B) is the most expensive.

- 15 -
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Table 2

Construction Cost Summary

Section Cost Total Cost per Thickness Cost per
per mile  Thickness (in.)  mile per in. Index* mile/ T. I, **

A $99, 106 19.5 $5,082, 15.0 $ 6,607,

B 89, 126 15.5 5,750, 14.0 6, 366,

C 99, 106 17.5 5,662, 9.5 10,432,

D 83,213 15.5 5, 369. 17.0 4,895,

*Measured thickness index, from deflection tests.
**Cost per mile per unit measured thickness index.

However, in keeping with current design concepts wherein the pavement thickness
index is the major structural parameter, it is more realistic to consider the costs per
unit of thickness index. When viewed in this manner, the very rigid, highly stabilized
Design D is the least expensive, while Design C, in which the subgrade was unstabilized,
is the most costly.

While it is too early to draw firm conclusions, the deflection tests suggest, at
this time, that the least expensive two designs (B and D) may prov1de better performance
than the two more costly designs (A and C).

CONCLUSIONS

The following conclusions are based on tests conducted during construction and
shortly after completion of the Altavista project. Because pavement characteristics may
change under the first few months' exposure to traffic and changing climatic conditions,
no definite indications of ultimate pavement performance are offered in this initial report.

1. Pavements having equivalent design thickness indices are not
necessarily equivalent in early structural strength.

2. Pavements having equivalent designh thickness indices are not
necessarily equivalent in construction costs.

3. Very early deflection tests are not good indicators of the ultimate

strength characteristics of pavements having cement stabilized
layers.

-16 -
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Highly resilient soils, especially micaceous silts, must be
stabilized to achieve a good working platform for pavement
construction and to assure the early development of the
design structural strength.

A design utilizing a cement stabilized subgrade overlain with

a cement stabilized stone base and bituminous concrete develops
the design structural strength more rapidly and at a lower cost
than any of the other three designs.

-17 -
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Table 1- A

DETAILS OF DEFLECTION TEST RESULTS

Design A

Campbell County Pittsylvania County

Def'1. @) @) | () Def'l.

Course Dates Stations [1/1000|B.F.| T.L Dates Stations 1/1000)|B. F. |T.L
Subgrade |Aug.10,72 | 892-926 | 41 [38 —  |Jun.13,73 | 1226-1290 44 |45 —
Subgrade Jun.28,73 |1173-1202 | 49 |54 —
C.S.Subg./Aug. 8,72 837-874 39 45 3.8 |Jun.26,73 1228-1271 40 47 4.0
C.S.Subg./Aug. 9,72 778-800 48 45 3.5 |Jun. 22,73 1274-1290 36 58 6.3
C.S.Subg.|Aug.10,72 | 886-891 31 49 4.8 [Jul.9,73 1173-1226 43 47 3.8
Agg. Base|Aug.18,72 | 778-800 32 41 3.5 [Jul.3,73 1285-1290 24 60 7.7
Agg.Base|Aug.18,72 | 837-867 27 50 5.5 [Jul.9,73 1256-1285 25 57 6.8
Agg. Base Jul.11,73 1187-1255 32 52 5.5
Agg. Base Jul.17,73 1173-1187 33 56 5.9
B-3 Nov. 6,72 819-870 14 63 11 Jul.17,73 1262-1290 17 58 8.5
B-3 Nov. 6,72 892-926 12 54 9.0 |{Jul.381,73 1183-1262 20 58 8.0
B-3 Nov.15,72 | 871-892 12 56 9.5 |Aug.14,73 | 1173-1202 22 59 7.9
B-3 May 15,73 | 819-869 17 63 9.5
S-5 Aug.30,73 | 820-926 13 65 12 [Oct.29,73 | 1173-1287 9 |69 17
Design B
S_u_l_)_grade Aug, 8, T2 1016-1046] 52 42 — Jun. 28, 73 1153-1172 82 43 2.8
C.S.Subg.|Aug.12,72 | 1033-1053| 39 48 4.5 |Jul.9,73 1154-1173 96 43 2.7
C.S.Subg.|Aug.17, 72 978-1013] 40 49 4.5 |Jul.11,73 1097-1153 61 47 3.5
C.S.Subg. Jul.17, 73 1059-1096 65 49 3.8
B-3 Nov. 6,72 927-971 | 17 |69 13 |Aug.14,73 | 1125-1173 29 |60 7.2
B-3 Nov. 28, 72 890-1048] 10 76 17 Aug.28,73 | 1059-1124 26 67 9.0
B-3 May 17,73 920-1036| 15 72 14
S-5 Jul.11,73 939-1052| 22 68 10 Oct. 29,73 1059-1172 13 79 17
S-5 Aug. 30,73 928-939 | 15 73 15
Design C
Subgrade Jun, 26, 73 1109-1093 104 39 —_
Subgrade |Aug.18,72 | 998-1002 | 72 38 -— Jun.13,73 1164-1173 74 43 —_—
Subgrade Jun. 20, 73 1108-1163 63 40 ——
C.T.Ag.Bl Jul.31,73 | 1062-1095 62 | 51 4.2
C.T.Ag.B} Aug.2,73 1095-1144 44 39 2.8
Agg.Base|Aug.10,72 | 927-936 |27 |52 6.0 [Aug.7,73 | 1073-1102 57 | 57 5.0
Agg. Base Aug. 9,73 1101-1115 44 | 45 3.7
B-3 Jul.19,72 1022-1041 | 33 52 5.5 [Aug.28,73 | 1060-1109 31 64 7.9
B-3 Aug.14,72 | 1041-1052 {23 | 56 6.5 |Aug.30,73 | 1138-1174 30 | 60 7.1
B-3 Nov.15, 72 926-936 |13 63 11
B-3 Nov. 28, 72 985-1006 |19 | 62 9.0
B-3 May 17,73 980-1050{ 20 59 8.5
B-3 May 30,73| 926-952 |24 | 57 7.0 |
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Design C (Continued)

Campbell Count; Pittsylvania County
Def'l. @) @) [ ®)
Course Dates Stations [(1/1000§ B.F. | T.1.| Dates Stations 1/1000)} B.F.|[T.I.
S-5 Jul.11,73 | 946-1050} 27 (63 8.5 |Nov.8,73 1059-1173 16 |66 11
S-5 Aug. 28,73 | 939-950 15 |65 11
Design D
Subgrade -~ |Jun.13,73 | 1174-1185 49 |47 —
Subgrade — |Jun.15,73 | 1226-1270 55 |41 —_
Subgrade — |Jun.20,73 | 1186-1204 30 (56 —
C.S.Subg.Aug. 8,72 858-881 28 |46 4.5 [Nov.13,72 | 1264-1291 30 |56 6.2
C.S.Subg.Aug. 9,72 887-910 34 47 4.5 |Jun.28,73 | 1232-1284 37 |49 4.7
C.S.Subg.Aug.10,72 | 911-926 30 |47 4.5 {Jul.3,73 1174-1251 39 |53 5.3
C.T.Ag.B} —  |Aug.1,73 1227-1232 20 |55 7.0
C.T.Ag.B — |Aug. 7,73 | 1199-1227 30 |66 8.2
C.T.Ag.B — |Aug. 9,73 [1180-1199 20 |60 8.5
B-3 Nov.15,72 |842-926 10 |67 15 ([Nov.13,72 | 1264-1291 16 |68 12
B-3 May 30,73 |829-925 14 |65 12 |Aug. 1,73 | 1231-1285 18 |60 9.0
B-3 Aug. 16,73 | 1174-1230 21 60 8.2
S-5 ug. 30,73 |829-925 11 72 16 |Nov.8, 73 [ 1177-1280 11 72 17
1,. Average Benkelman beam deflection (1/1000 in,) Note: 1/1000 in. = 25.4 um.
* 2. Average bending factor.
8. Average thickness index.



*V uo1309g 1eordA

*1-V oandrg

010°8 8L6°¥
9z¢ ¥ €18°¢ [I8°90+986 | L8'GG+LLL 1ds
A TOT"g | 007+ L8GT |25 60+ ZLIT TaN
() (*Tua) oL wWoa g
HLONAT SNOLLV.LS
S6S‘19% ury I94 350D ouB[ 9Ij0WI §°)
90166 ¢ ST 18d 180D duey 3004 $g
1L 8l 7§0)) UOTIoNIIEuUo)) J3UET 1001 33
1254 ¢ ‘A°SEYV°0 ‘ASTII°E 00°%1 188 u9 R Bursseooag
7S¢ A4 S€77% 99 G€70 00" %1 180 19 ‘TOA %01 - judurd)
IT°U T€D S0 ‘TeD 29°0 - 18¢ ‘e 2°0 G-V I008g-DU ~9an)
02°0 UoJ GZ°8 uol, $20°0 - 182 #G1 [I83y ould - °I,3BIN 19A0D
y1in8 I SPRTAL XD 1870 00°81 192 W9 | 1 ‘eseqg-ad8y - eseqqng
0870 ‘18D 82 °0 ‘18D L0°T - 54 ‘D ¥°0 04~DIN/0L-0Y ~ awtad
%08 WL L8 WL 126°0 00721 K3 ) £~ #069 - osTg
1254 WL L6 UoL 0g3 "0 00°¢ AP Fai §-8 #691 - 9vugINg
14NN /LS00 LINN /180D 14 'NITI/SLINN LIV3EY AN HLGIW SSINMIIHL INIW3T3
1 ]
] §
P E
! > i1 - E|
/ P oo o
. . Py \ e
/r[,kow - %01) dpeadyng pozIIqeIs umw\a\aWw\
/ Vig ao Mz,wv/.l .\lxlw.\\lu\nﬂmdﬁesw n9 o
R o a0V~ P
- T T T T T v W
//T”,I a/ﬂl/g souo) N \wmx\\l|\\‘r
[ —— e
9=S #¢91
; wetpoy
n;
) L0t ole 21 VT 131 e—9 7o
LI .31

106D *ITI-120-6309
1050 ‘€01-S10-6209

9IqIXaTd INIW3IAVd 40 3IdAL
{SL133rodd AYVYANOJ3S aNV AHYWIHG )

LITHS LSOO INAWAAVI

Y Uo0T13088 [043U0)




L
<o

2

‘g uorjosg [edldAy, °g-v eandrg
928" L r8sy
$68°¢ 0275 G8+EG0T |18 °90+ 926 1ds
287 °¢ ¥91°% | 8% 69+3LIT 1%+ 8S01 TaN
() (1) oL woI g
HIDNA'1 SNOLLVIS
¢68 GS% uni 194 380D 9UB] 9I)}OW ¥° )
921°68% ST 184 350D aue] 1004 72
88791 1500 UOTFONIISU0) 9ueT 3004 ¥3
V21 ‘XS €%°0 *X°S68°3 00°ST 192 u9 Bursseooag
6€°2 ‘199 S€°L °‘1ad $z€°0 00°S1 192 u9 *TOA %0T - JuSUISD
91°0° ‘18D 82°0 *TeD §5°0 - 192 ‘18D 20 2~V 10 08z2-0Y - 9an)
81°0 uog, 38 UoL 230°0 - 192 #S1 [488v Burg - °1,3BIN 1940D
LL°01 UogL LL°8 uoL, 833 °1 0091 e us £-g #0326 ~ 9svg
¥1°g UOL ¥L°6 uoL, 0320 00°g 14 ud1 S-S #G91 - 998RINg
14°'NA/1S00 1INN /LS00 14 'NIT/SLINN OV3YV AN3|  HLGIM SSANMOIHL INIW3T3
5
[
—>i 4T e

mo ot

P

A mv&o.nv QS.NMQH-W
€4 3d4L, +suo,

—_—
——

7”1 G-S #6591
fe

f
Mg .31

12T >

1080 “111~1.0-6309
1060 “€01-S10-6209

SIqrXalg

141

LHTHS LSOO INIWIAVI

IN3IW3AVd 40 3dAl
(SL103r0y¥d AYVANOI3S ANV ANVWING)

d U01309§ [BJUSWIIIOAX




*D UO013098 [8OIdAT

*g-V oandig

T16°L 753
3576 6512 [FL 207 €411 | €S+ 6301 as
768°¢ G683 €L+ 0G0T |IL L3+ 926 TAN
(ur) (Tu) oL Wod g
HIDNTT SNOILLVIS
G6S°19¢ wy 1ad 3s0) auej dI°W §°L
J0T 663 I 18d 3500 SueT 3001 v3
L1851 180D UOTONIISUCD aueT 3004 12 -
g8°¢C ‘XD 628 *A*0 9%€°0 £6°6 183 ub I edfy, - eseg *a88y
90°1 ‘1ad G€°2L 199 $¥1°0 €€°6 182 wb "I %F - JuBWR)
LT°0 ‘IeD 82 °0 'TBD 29°0 - 183 18D 2°0 Z2-dV 10 (Gz-0" ~9In)
02°0 uoy, 6z '8 uol $30°0 - 182 #G1 138y ouryd ~ *[,3BIN 19400
L6°¢ X0 3’8 *A°0 18%°0 00°€T 192 u9 1 ‘oseg *a183v-oseqqng
0€°0 82 °0 ‘T8 L0°1 - ¥3 ‘18D $°0 0L=DIN 10 0L-DY dWIIg
80°8 uol, LL°8 Uol 136°0 00°21 ¥2 u9 €-§ #069 - osed
¥1°2 uoy, ¥L°6 oy, 033 °0 00°¢€ %4 W& C~S #GOT - POBLING
14 'NIM/LS0D LINN 71800 14 'NIT/SLINN IV3AHY N3] HLIGIM SS3INXMOIHL IN3WI3
.lwh Y4 rﬁl
N

D 401 ole

S-S #8991

Todky cosed TIBEV ¥
299y — aseqqns w9

g ,21

+

T4 T 19 e

100 *IIT-1.0-6209

1052 °"€01~S10-6209

Freati IN3W3AVY 40 3dAL

(SL03rodd AYVANCO3S ONV AHVWING)
LITHS LSOO INAWIAVA

D UOT}05S [ejuoWTIadxy

AA.—S



°@ uo1309g TeotdA],

¥~V 9andig

ny ,01

S-S #9591

§L0°L 968 °¥
LS — 6G1'% 00+ L8ST| $L°30+SLIT 1ds
665 € LEC*Z |TL*L2+ 936 LT+ 808 TN
o) ) o1, Wod g
HIODNHT SNOILLVLS
TTL“TSY W 19,3 3500 SuE[ 8djoul °4
€13 €89 SITIN 194 380D aue 1004 g
9L°G1 SO UOTJOTIISU0)) oue] JO0 1 ¥7
i 720 ‘X°SEV0 FASTIICE 00°¥%1 188 n9 Jursseoodd
L6572 ‘lad S€°2 ‘g S€°0 00 %1 182 u9 *TOA %0T - FuswWa)
- L1°0 ‘TeD 82°0 ‘€D 29°0 - 188 ‘’BO2°0 ¢=dV 10 0G2-DY = 941D
02~0 UoT, 67 '8 UoL $20°0 - 182 uGT [ *a88veuld - *[,JeiN 19A0D
¥9°¢ ‘XD ¢6z°8 ‘XD 138°0 L9°8 192 M4 1 ‘oseqd *aS8y - oseqqng
860 ‘Iqd s€°L ‘1ad ¥€1°0 L9°8 192 u¥ “IM %Y - Jueuwre)
9170 ‘8D 82°0 ‘TeD 8S°0 - 192 ‘1BD 20 g-dV J0 0GZ-0Y ~98an)
8T°0 uog 6z °8 uoL g20°0 - 192 #ST [*I88veug - *[JBIN 19A0D
8E°G UogL LL°8 uoJ ¥19°0 00°8 <4 u¥y £-d #09y — 9s®eg
f2 84 UoL ¥.°6 uoJ, 02¢°90 00°¢ 84 BT G-S #G91 — 99%BJiNg
14'NIM/1S00 1INN /71S02 14 °NIT/SLINN \OV34V AN3| HLAIM SSINMOIHL IN3W3T3
] ! ‘
R

JILE Y4

e
>

gl

1060 ‘TI1-1L0-6209
1080 ‘€01-S10-6209

olqI¥era

LAITHS LSOO INAWIAVI

IN3IW3AVd 40 3dAL
(S123rodd AYVANODJ3S OGNV AYVWIYD)

 UOT}O9S [ejusWIIadxy

A-~6



