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EXECUTIVE SUMMARY

A preliminary evaluation of US 169 in Nowata County was completed in
June of 1988. The section was located 8.0 km (5.0 mi) north of city of Nowata,
Oklahoma and extended north for 9.9 km (6.2 mi). The majority of the 4.5 m
(15.0 ft) jointed portland cement concrete pavement (PCCP) was spalling due to
an advance stage of D cracking. The roadway had a extremely rough ride.

A breaking and seating process was chosen to “rubblize” the PCC. This was
considered the best method for the reduction of slab movement. The rubblizing
method for rehabilitation of the roadway required the following construction
steps:

1) rubblizing the PCCP with a resonant breaker.

2) Seating the rubble.

3) Placing fabric over an asphalt concrete (AC) leveling course.

4) Overlay the roadway with 180 mm (7 in) of dense graded AC mix.

After five years of evaluation, the roadway showed block and alligator
cracking with a small amount of rutting. The reflective cracking over joints was
eliminated. Raveling was the major distress present on the roadway.

PCCP rubblizing prior to an asphalt overlay is a cost-effictive treatment for
minimizing reflective cracking. After five years of services, raveling found on the
roadway appeared to bc‘ due to asphalt mix degradation rather than rubblizing.

The cracking noted on the north end of project is a result of a weak rubblized

base.
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INTRODUCTION

The breaking and seating process that was used on the project is called,
“Rubblizing”. Breaking and scating is the process of cracking the pavement to
create concrete pieces that are small enough to reduce slab movement due to
traffic action and to a point where reflective cracking will be greatly reduced(1).
It is the complete destruction of the concrete slab and the elimination of all of the
concrete slab movement(2). Rubblizing reduces the PCCP to sand and gravel
particles in the top 50 mm (2 in). The rubble sizc got larger toward the bottom
of the pavement. At the bottom of slab, the rubblized PCCP pieces measured as
large as 180 mm (7 in) across.(3).

The major steps used in the construction of the breaking and seating project
were:

1) Rubblizing of the existing PCC slabs. A resonant brcaker was
used in rubblizing.

2) Seating of the rubblized material. A 45 Mg (50 ton) roller
made several passes.

3) Special treatments. A prefabricated “fin” type pavement
edge drain was placed betwecen the shoulder and roadway. A
full width paving fabric was placed over the leveling course.

4) An AC overlay. A leveling course of Type D mix, Type B
binder course and Type B surface course (ODOT 1988

Specification section 708) were all placed over the
rubblized PCCP.

INTRODUCTION 2



BACKGROUND

D cracking is a progressive deterioration of portland cement concrete
pavement (PCCP) that occurs as a result of freeze-thaw damage of poor quality
aggregates(4). The major factors which influence the likelihood that a pavement
will develop D cracking are the following:

* The availablity of moisture.

* The occurrence of freeze-thaw cycles.

* Coarse aggregatc composition (sedimentary rocks such as
limestone are generally most susceptible).

* Pore size distribution within the coarse aggregate.

* Maximum aggregate size(5).

This pavement was a 4.5 m (15 ft) jointed PCCP, 200 mm (8.0 in) thick, over
a 100 mm (4 in) fine aggregate bituminous base with a clay subgrade. The terrain
here is nearly level to gently rolling. It was constructed in 1972, using coarse
aggregates from the Lenapah limestone.

A preliminary investigation in June 1988 showed that the majority of the
joints were spalling due to an advanced stage of D cracking. Cracking covered
over 50 percent of the pavement surface. The joints were spalling 13 mm (1/2 in)
to 38 mm (1 1/2 in) in depth and 50 mm (2.0 in) to 76 mm (3 in) on each side.

The spalling was so severe, that loose aggregate was present at the bottom of the

slabs in the joints(3).
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LOCATION

This was the first large scale rubblizing project for the Oklahoma Department
of Transportation (ODOT). Its location is on US 169 in Nowata County,
Oklahoma, about 8.0 km (5.0 mi) north of the city of Nowata. The treatment
began 0.3 km (0.2 mi) south of SH 28 and extended north for 9.9 km (6.2 mi) to

the junction SH 10 at Lenapah. See Figure 1 for Location Map.
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FINAL EVALUATION

Five years of evaluation were concluded in August 1994. The field
investigation consisted of the following:

1) Condition rating survey of flexible pavements.
2) Crack mapping.

3) Profilograph survey.

4) Deflection data.

5) Rut depth measurements.

- The condition rating for the entire section of roadway was ‘average’. Raveling
was the major distress occurring on the roadway surface. Small patches of
bleeding that formed in the first year of the pavement service life slowly
hardened. Due to the exposure to the environment, oxidation caused these
patches not be a significant distress. Cracking was not visible in the first year '
evaluation. However, it slowly increased each year thereafter. The cracking was
not a reflection of the PCCP joints. This pavement developed fatigue cracking.
Ruts had an average depth of 5 mm (0.2 in). A total of 668 square meters (7,200
squarc feet) of patching was placed on the 9.9 km (6.2 mi) roadway. That was
considered a very small amount.

The crack mapping sections showed a large amount of cracking had
developed on the northern most end of the project. Crack mapped Section One
is located on the south end of the project. About 10 percent of the section showed
longitudinal cracking. This was fatigue cracking in the in the wheel path. Section
Two is located 4 miles north of Scction One. Here cracking increased greatly.

Thirty percent of the Section showed longitudinal and random cracking. Section

Three was final crack map section and it is located on the north end of the
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project. It showed greater than 50 percent cracking. This Section had block and
alligator cracking. See Figure 2 for Crack Map Locations. See Figures 3 through

5, for Crack Diagrams of the Threc Sections.

US 169 NOWATA COUNTY

Begin ___z_’. End
Project Project

Section 1 Section 3

wws  RUBBLIZED PAVEMENT o

Section 2

0.6 km—-h—i‘l‘ 7.5 km D{- 9.3 km -b*

et . 9.9 km =

Figure 2. Crack Map Locations

FINAL EVALUATION 6



190 200F

180

170

60

1

30 140

1

120

0

11

100

ND

4
b

CRACK MAPPING LEGE

o §F v L
Nkkwmw,
[*38 I !
<] als
S HMMHEIEIEIE
A E
s [S3 ROI RO NS
,Ess
AHHOULE
SHEL
w. g & § wu § o
clslBlE|2]%
HFlzlZzZlaljajala
. sSlslsts
S w f W
R e B3
AM 215
e § O e
[SAN i
= i F-I -
~l1ElRlI=z]slE]E
g1l ul o 21 =2
A EHE N
Zl=lm=f=lwnlwn

north of

)

mi

«~
s
e
m )
o~
- &=
=
e
a
SE
=
%6
Bt
-t 2
-
=
- g
3
=
52
a o
g%
-+
)
mz
=
Lwn
o
%]
o
5
20
=

FINAL EVALUATION



- E S
J i B St
RS I ,
[ ; [
i i id
N S
B B .
PN N Y i
e -
i —
i : .

190 200F

180

170

60

1

50

]

140

130

120

0

11

00

1

GEND

{
i

CRACK MAPPING LI

AL
Wof WO W
<l=z]lats
AlSISIS el vl e
- = ) 2 ) 2
Tx.;(OOCCC
ol K3 S K - g
(GXN RON B@;
Wm.mm i
Amnmm i
LGGGGS@
cl=l=l2l2l=2
S171Z2172 18182
Ol RS BE
o
Mw 23
Sz 1
b%l..z-n.hn
SHHEEHE
A AR
Sy stisi=sje) e
Zi=ml==Jnlwn

II, US 169- 7.2 km (4.5 mi) north of

ion
SH 28 extending north for 60 m (200 ft).

-

Crack Map of Sect

.

Figure 4

FINAL EVALUATION



P
il
i
g
"
)

H
| |
OO L
i
4

&
|

booron ' T

CRACK MAPPING LEGEND

170 18

YEAR LT LANE | RT LANE
November 89 No Cracks No Cracks
June 90 No Cracks NokCracks
June 91 Nao Cracks No Cracks
July 92 Cracks spe Cracks s

September 93

Cracks wo=

Cracks ===

September 94

Cracks /m

Cracks o=

SH 28 extending north for 60 m (200 ft).

FINAL EVALUATION

0

Figure 5. Crack Map of Section III, US 169- 9.0 km (5.6 mi) north of

190 200F




The profilograph survey was run on the outside wheel path in both lanes. The
numerical values afc in inches of roughness per mile. The measurement invervals
are every 0.3 km (0.2 mi). An average is recorded for each lanc. On this project,
the north bound lane averaged 145 millimeters of roughness per kilometer (9.2
in/mi). While the south bound lane averaged 154 millimeters roughness per
kilometer (9.8 in/mi). Sec Appendix A for Profilograph Report.

Nondestructive Benkclman beam deflection testing (AASHTO  256)
determined the structural strength of the pavement. The north bound lane was
tested in 32 locations. Five tested locations gave low rcadings that indicated an
overlay was needed. The south bound lanc was tested 32 times. Eleven locations
gave low readings that indicated an overlay was needed. These eleven locations
were on the south bound lane on the northern most end of the project. See
Appendix B for the Benkelman Beam Deflection Overlay Program.

Expericnce with rutting indicates that any reading that is 5 mm (0.2 in) or less
is generally not a roadway problem. This roadway averaged 5 mm (0.2 in) of
rutting. Less than 25% of the pavement has readings of as much as 8 mm (0.3

in). Twelve percent of the roadway showed no rutting.
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COST

The breaking and seating mcthod of construction, project number
MAF-193(45) was rehabilitated by J. H. Shears and Sons Construction. A direct
comparison of a full depth PCCP removal and replacement was asset. See Table

1 for Cost. -
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COST

Table 1.

BREAKING AND SEATING

ITEM UNIT BID
DESCRIPTION | UNIT | yANTITY | PRICE |[AMOUNT
Break and Seat (I;g‘) gg’gg? $01 9198 $87,111 I
. m2 137,455 0.43
Fabric (¥2) 164.400 0.36 59,184 l
liter 98,762 0.16
Tack Coat (gal) 26.100 0.59 15,299
Asphalt Binder (1;‘;"6 25’{’574315 o1 32,222
Mg 24,848 17.87
Type A, AC (ton) 27,390 16.21 443,991
‘ Mg 38,786 20.31
Type B, AC (ton) 42,753 18.43 787,931
Total 1,425,844
FULL DEPTH REMOVAL AND REPLACEMENT
m2 73,569 $5.38
PCCP Removal (v2) 87.991 4.50 $395,959
Lime Treated Subgrd (’;‘22) o0 B 131,866
. Mg 1,425 71.66
Lime (ton) 1.571 65.00 102,115
Asphalt Binder (“g‘;{) 25‘77”574315 oL 32,222
liter 98,762 0.16
Tack Coat (gal) 26.762 0.59 15,399
Mg 42,133 19.02
Type A, AC (ton) 46,443 16.21 801,471
Mg 38,786 2031
Type B, AC (ton) 42,753 18.43 787,937

Total

2,266,969

COST
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DISCUSSION AND CONCLUSION

Facts are, that some portions of the rehabilitated roadway showed advanced
deterioration in just five years. This casts a cloud over the results and confounds
any clear cut conclusion concerning the performance of rubblizing. The presence
of fatigue cracking in the wheel path on the north end of the project indicates a
possible weak base condition. This is corroborated by the weaker supporting
ability as shown by Benkelman beam deflection tests.

The optimum AC overlay thickness for “rubblized” PCCP is yet to be
established (1). The ODOT Pavement Design Engincer currently assigns a layer
coefficient for rubblized pavement at 0.22 (6). This is approximatcly equivalent
to a dense graded aggregate base. Reducing the size of the PCC slabs seems to
reduce reflection cracking. The smaller the cracked pieces, the more the potential
for reflective cracking is reduced, however the structural strength provided by the
PCC pavement is also reduced (l1). Loss of strength was a factor in the
performance of this pavement. After five years, some rutting and longitudinal
cracking was detected. The longitudinal ‘cracking appeared to be fatigue cracking.
Fatigue cracking is interpreted as cracks in a pavement layer caused by the
combination of repetitive strains and apparent reduction of tensile strength
caused by failure of the layer material, and usually the the result of passing wheel
loads. The block cracking is considered to be a product of AC degradation (7).

After five years, raveling was the number one distress found on the roadway
with cracking second. The aggregate used in the AC mix could be the cause of the

raveling and cracking problem. According to Al Lambert of the Oklahoma
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Asphalt Paving Association (8), limestone aggregate with an absorption factor
greater than 2.5 percent makes it difficult to achieve proper compaction and air
void content in a dense graded mix. The ODOT Materials lab ran the absorption
test, AASHTO T-85, on the coarse aggregatc samples from the overlay. The
result was a 3.3 percent absorption. The high absorption factor allows asphalt to
enter the aggregate pores affecting bonding, binder and void content. So, the
raveling and cracking observed may have had no connection Wwith the
performance of the rubblizing process.

Thc profilograph report provides rcadings from both lanes. The pavement
had higher (good) readings on the south end of project. But the average roughness
was 154 mm/km (9.8 in/mi). Both lanes have a smooth ride.

Patching was the only maintenance activity performed on the roadway. It
totaled 0.5 percent of the surface. The Benkelman beam dcflections showed no
structural loss in five years of service. See Appendix for Benkelman beam
deflection data. Since rut depths were generally less than 3 mm (0.2 in), they were
not considered to be a problem.

It was found that PCCP rubblizing prior to an AC overlay maybe a
reasonable treatment in minimizing joint reflection cracking. The resonant
pavement breaker was able to provide the specified small size pavement particles.
Its performance was reasonably dcpendable and production rates were
acceptable. The rubblized pavement can be a viable alternative to full depth
removal and replacement.

The cost of rubblizing could produce a substantial savings. The performance
of the rubblizing and overlay system should be considered when severe D

cracking in a PCCP is encountered.
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Pavement Smoothness

The profilograph generates a tracing on paper. A computerized profilogram
scanning reduction system for noncomputerized profilographs called, “Proscan”
is a device used to read the profilograph tracings. The tracing is loaded in the
proscan, it is scanned at a rate of about a quarter mile per minute. When all the
profilograph traces have been scanned the user can request a report and may also
request a plot(9).

All new or milled and overlaid pavements having profile indexes in excess of
18.9 centimeters per Kilometer (12 in/mi) or 47.3 centimeters per kilometer (30
in/mi), respectively is unacceptable. Sec Oklahoma Decpartment of
Transportation Special Provisions Text 430-6QA(C) 91S, Pavement and Bridge

Floor Smoothness(10).
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PROSCAN — PROFILOGRAPH REPORT OF PAVEMENT SMOOTHNESS

brosect no 2264 BREAK )[ SEAT  cownty, NOWATA
Contractor , Pavement Type ;\SI)P{/\L;T
Station 0+00.0 to station__319+11.0 Traffic Direction

No. of Lanes_ 2 ___ Direction of Paving

Date [Placed/Corrected] Date Tested 070594

Tested by (Evaluated by ProScan)

Paving Action Special Prov.
Track 1 Track 2 Track 3
Meas’d Meas’ d Meas’d Avg
Seg Leng Rough PRI Seg Leng Rough = PRI Seg Leng Rough PRI PRI
(mi) (in)(in/mi) (mi) (in)(in/mi) (mi) (in)(in/mi) (in/mi)
1..100 2.25 22.5 1 .100 0.85 8.5 15.5
2. .100 1.00 10.0 2 .100 1.35 13.5 11.8
3 .100 2.40 24.0 3 .100 1.45 14.5 19.2
4 .100 1.00 10.0 4 .100 1.15 11.5 10.8
5 .100 1.05 10.5 5 100 0.60 6.0 8.3
6 .100 1.40 14.0 & .100 1.85 18.5 16.2
7 .100 1.50 15.0 7 .100 1.85 18.5 16.8
8 .100 2.10 21.0 8 .100 1.80 18.0 19.5
9 .100 1.55 15.5 9 100 0.85 8.5 12.0
10 .100 ©.65 6.5 10 100 0.95 9.5 8.0
11 .100 0.80 8.0 11 .100 1.25 12.5 10.2
12 .100 1.40 14.0 12 .100 0.55 5.5 9.8
13 .100 0.45 4.5 13 .100 0.45 4.5 4.5
14 .100 1.10 11.0 14 100  0.60 6.0 8.5
15 .100 0©0.70 7.0 15 .100 1.00 10.0 8.5
16 .100 0.95 9.5 16 .100 0.85 8.5 9.0
17 .100 0.85 8.5 17 .100 0.30 3.0 5.8
18 .100 1.00 10.0 18 .100 0.35 3.5 6.8
19 .100 0.50 5.0 19 .100  0O.65 6.5 5.8
20 .100 Q.75 7.5 20 ,.100 - 0.90 9.0 8.3
21 .100 0O.75 7.5 21 .100 0©.75 7.5 7.5
22 .100 1.00 10.0 22 .100 0.85 8.5 9.3
23 .100 0©0.75 7.5 23 .100 1.15 11.5 9.5
24 .100 .60 6.0 24 .100 0.70 7.0 6.5
25 .100 0.50 5.0 25 100 0.55 5.5 5.3
Scallop (Filter 15)
min height 025 in Certified by:_ o
min width .08 in
resolution .05 in Title: e
Blanking band .20 in
Defect template 40 1in Organization: . .
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Track 1 Track 2 Track 3

Meas’d Meas’d Meas’d Avg
Seg Leng Rough PRI Seg Leng Rough PRI Seg Leng Rough PRI PRI
(mi) (in)(in/mi) (mi)  (in){(in/mi) (mi) (in){An/mi) (in/mi)

26 .100 0.70 7.0 26 .100 0©0.75 7.5 7.3
27 .100 0.50 5.0 27 .100  2.05 20.5 12.7
28 .100 1.15 11.5 28 100 0.60 6.0 8.7
29 .100 0.70 7.0 29 .100 1.05 10.5 8.8
30 .100 0.40 4.0 30 100 0.60 6.0 5.0
31 .100 0.55 5.5 31 100 0.65 6.5 6.0
32 .100 0.75% 7.5 32 .100 0.65 6.5 7.0
33 .100. 0.45 4.5 33 100 0.85 8.5 6.5
34 100 0.85 8.5 34 100 1.65 16.5 12.5
35 .100 0.80 8.0 35 .100 0.25 2.5 5.2
3& . 100 1.15 11.5 36 .100 0O.75 7.5 9.5
37 100 1.25 12.5 37 100 1.50 15.0 13.7
38 .100 3Z.05 30.5 38 .100 0.65 6.5 18.5
39 .100 1.15 11.5 39 100 0.65 6.5 9.0
40 100 1.60 16.0 40 ,100 1.05 10.5 13.3
41 .100 1.25 12.5 41 .100 1.25 12.5 12.5
42 100 0.55 5.5 42 100 0.85 8.5 7.0
43 100 0.40 4.0 43 100 1.10 11.0 7.5
44 100 1.65 16.5 44 100 0.25 2.5 9.5
45 100  0.90 9.0 45 .100 0.50 5.0 7.0
46 100 0.45 4.5 46 100 0©0.70 7.0 5.8
47 100 0.7% 7.5 47 100 0O0.75 7.5 7.5
48 .100 O.75 7.5 48 .100 1.35 13.5 10.5
49 100  0.75 7.5 49 100 0.20 2.0 4.8
50 100 0.40 4.0 50 .100 0.90 9.0 6.5
51 .100 O0.70 7.0 51 100 0.30 3.0 5.0
52 .100 0O.75 7.5 52 100 1.25 12.5 10.0
53 .100 0.85% 8.5 53 .100 1.10 11.0 9.8
54 .100 0.10 1.0 54 100 0.70 7.0 4.0
55,100 0.35 3.5 55 .100 1.10 11.0 7.3
56 .100 0.10 1.0 56 100 1.60 16.0 8.5
57 100 0.80 8.0 57 .100 0.80 8.0 8.0
58 100 0.95 9.5 58 .100 0.50 5.0 7.3
59 .100 1.40 14. 59 100 1.30 13.0 13.5
60 100 1.75 17.5 17.5

&1 044 1.50 34.1 34.1
60 .038 1.05 27.6 27 .6

Total /Avg

6.044 59.15 9.8 5.938 54.85 9.2 9.5
Defect Locations:

0+15.5 (b,1,1) 1+66.5 (b,2,1) 5+52.5 (b,1,2) 9+87.5 (b,2,2)
Scallop (Filter 15)

min height .025 in Certified by:

min width .08 in

resolution .05 in Title:
Blanking band .20 1in
Defect template .40 in Organization:
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Seg Leng Rough
(in)y({in/mi) (in/mi)

eRtiReRoRNeoRONeNTNURBYEFRCRT)

Track 3
Meas’'d

(mi)

(b,1,3)
(b,1,6)
(b3117)
(b’l,B)
(b,1,8)
(b,1,12)
(b,2,29)
(b,1,328)
(b,1,39)
(b,1,41)
(b,2,42)
(b,1,44)
(b,2,50)
(b51557)

PRI

15+45.0
29+53.0
36+29.0
40+20.5
42+32.0
115+18.5
158+90.0
197+14.5
205+82.5
214+00.5
224+71.0
250+96.0
275+45.5
310+94.5

Avg
PRI

(b,1,3)
(b’2’6)
(b,2,7)
(b,2,8)
(b,2,9)
(b,1,22)
(b,2,31)
(b,1,38)
(b,1,39)
(b,2,41)
(b,2,43)
(b,2,48)
(b,2,53)
(b,1,59)

Track 1 Track 2
Meas ' 'd Meas’d
Seg Leng Rough PRI Seg Leng Rough PRI
(mi) (An)Y({in/mi) (mi) (@(GAn)(in/mi)
12494.0 (b,1,3) 13+16.0 (b,1,3) 14+03.
15+87.5 (b,1,4) 19402.5 (b,2,4) 27+80.
29+82.0 (b,2,6) I0+47.0 (b,1,6) 34489,
36+95.5 (b,2.,8) 36+95.5 (b,2,7) 38+26.
41+78.0 (b,1,8) 41+90.0 (b,2,8) 42+11.
43+37.0 (b,1,9) 55+87.0 (b,2,11) 61+04.
119+27.0 (b,2,23) 138+41.0 (b,2,27) 152+26.
193+25.0 (b,2,37) 195+80.0 (b,1,38) 196+88.
199+04.5 (b,1,38) 200+43.5 (b,1,38) 205+13.
208+85.5 (b,1,40)  210+92.0 (b,1,40) 212+58.
214+98.0 (b,2,41) 219+11.0 (b,1,42) 220+25,
230+95.0 (b,1,44) 231+51.5 (b,1,44) 231+77.
251+64.0 (b,2,48) 256+05.0 (b,1,49) 263+10.
276+30.0 (b,1,53) 294+10.5 (b,2,56) 299+17.
313+15.5 (b,2,60) 317+44.5 (b,1,61)
Scallop (Filter 15)
min height .025 in Certified by:
min width .08 in
resolution .05 in Title:
Blanking band .20 in
Defect template - .40 1in Organization:
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Benkelman Beam Deflection Overlay Program

This method consists of measuring total pavement deflections with a Benkelman
beam device as described in AASHTO T-256. The measurement values are
recorded and converted into pavement supporting ability. The overlay program
then takes the measurement values and calculates the inches of AC overlay

equivalent requirement for the pavements wheel load design.
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AC OVERLAY PROGRAM
DATE 02-01-95

DIVISION 8 COUNTY NOWATA TEST DATE 06-22-94

PROJECT NUMBER 2264

DESCRIPTION
US 169 NORTHBOUND

................ e m e e e m = m eS T S

RUT MILEAGE BEAM SUPPORTING INCHES OF A.C. EQUIVALENT REQUIRED
DEPTH EXTENTS DEFLECTION ABILITY WHEEL LOAD DESIGN
(0.1 IN.) (IN.) (LBS.) 5000. 6000, 7000. 8000. 9000.
3 0.0 0.002 336 96 36 33 0.0 0.0 0.0 0.0 6.0
G 1000.00 0.014 6 7% 36 36 3 3¢ 0.0 0.0 0.0 0.0 6.0
/] 2000.00 0.008 2696 36 3% 3 3¢ 0.0 0.0 0.0 0.0 0.0
3 3000.00 0.004 333335 0.0 0.0 9.0 0.0 0.0
2 %000.00 0.004 6 36 36 3% 3% 3% 0.0 0.0 0,0 0.0 0.0
0 5000.00 0.006 E2 2333 0.0 0.0 0.0 0.0 0.0
0 6000.00 0.006 7633 3 % 3 0.0 0.0 0.0 0.0 0.0
2 7000.00 0.006 636 76 36 36 3 0.0 0.0 0.0 0.0 0.0
0 8000.00 0.002 636 36 3% % 3 0.0 0.0 0.0 0.0 0.0
3 9000.00 0.006 6 36 36 36 3 % 0.0 0.0 0.0 0.0 6.0
0 10000.00 0.004% 7636 36 3 3 3 0.0 0.0 0.0 0.0 0.0
2 11000.00 0.001 6 36 36 3 9 3% 0.0 0.0 0.0 0.0 0.0
2 12000.00 0.002 6 36 36 36 3 3% 0.0 0.0 0.0 0.0 0.0
2 13000.00 0.001 436 96 36 3 % 0.0 0.0 0.0 0.0 0.0
2 14000.00 0.004 36 36 96 36 3 3 0.0 0.0 0.0 6.0 0.0
2 15000.00 0.004 AR 0.0 0.0 0.0 0.0 0.0
0 16000.00 0.002 363 3% % 0.0 0.0 0.0 0.0 0.0
0 17000.00 0.008 36 96 3 96 3 3% 0.0 0.0 0.0 0.0 0.0
2 18000.00 0.014 3636 36 36 3 3¢ 0.0 0.0 0.0 0.0 0.0
0 19000.00 0.008 36 3 3¢ 36 36 3 0.0 0.0 0.0 0.0 0.0
3 20000.00 0.016 MK 0.0 0.0 6.0 0.0 0.0
3 21000.00 0.018 18611, 0.0 0.0 0.0 0.0 0.0
0 22000.00 0.001 % 3 3 36 3 3 0.0 0.0 0.0 0.0 0.0
2 23000.00 0.0lé 6 3 3% 3 3 3 0.0 0.0 0.0 0.0 6.0
0 24000.00 0.004 ¥ 9 36 3 3 0.0 0.0 0.0 0.0 0.0
0 25000.00 0.016 3K 6.0 0.0 0.0 0.0 0.0
2 26000.00 0.001 P63 ¥ 36 3 3% 0.0 0.0 0.0 0.0 0.0
2 27000.00 0.006 MM IARR 0.0 0.0 0.0 0.0 0.0
2 28000.00 0.002 34 3% 36 96 3 % 6.0 0.0 0.0 0.0 0.0

wxxxxx - WHEEL LOAD GREATER THAN 20000 LB.
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...............................................................................

- ' RUT

DEPTH
(0.1 IN.)

EXTENTS DEFLECTION

ABILITY

...............................................................................

¥ 76 3 3 H
¥ 3% 3% I3 M
P63 36 36 3 X

e 4 e W G W 5 e G0 e G D e e e e G o N S e e e e e o a5 A o -

xxxuux - WHEEL LOAD GREATER THAN 20000 LB.
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T AC OVERLAY PROGRAM
DATE 02-01-95

DIVISION 8 COUNTY NOWATA TEST DATE 06-22-94

PROJECT NUMBER 2264 SITE 1

DESCRIPTION
US 169 SOUTHBOUND

‘‘‘‘‘‘ RUT MILEAGE BEAM SUPPORTING INCHES OF A.C. EQUIVALENT REQUIRED
DEPTH EXTENTS DEFLECTION ABILITY WHEEL LOAD DESIGN

(0.1 IN,)) {IN.) (LBS.) 5000. 6000. 7000, 8000. 9000.

1 32000.00 0.040 7225. 0.0 0.0 0.0 0.9 2.0

1 23000.00 0.038 7678. 0.0 0.0 0.0 0.4 1.5

1 34000.00 0.034 8759. 0.0 0.0 0.0 0.0 0.3

1 35000.00 0.020 16427. 0.0 6.0 0.0 0.0 0.0

- 1 36000.00 0.036 8186. 0.0 0.0 0.0 0.0 0.9
2 37000.00 0.048 5821. 0.0 0.2 1.3 2.4 3.5

1 38000.00 0.036 8186. 0.0 0.0 0.0 0.0 8.9

1 39000.00 0.040 7225, 0.0 0.0 6.0 0.9 2.0

1 40000.00 0.062 6819. 0.0 6.0 0.2 1.3 2.4

- 2 41000.00 0.032 9412. 0.0 0.0 0.0 0.0 0.0
2 42000.00 0.036 8186. 0.0 0.0 0.0 0.0 0.9

3 43000.00 6.018 18611. 0.0 0.0 0.0 0.0 .0

2 44000.00 0.008 AR 0.0 0.0 0.0 0.0 0.0

2 45000.00 8.004 33 3 33 % 0.0 6.0 0.0 0.0 0.0

. 0 46000.00 0.006 6 36 36 36 3 3 0.0 0.0 0.0 0.0 0.0
4 %7000.00 0.018 18611. 0.0 0.0 0.0 0.0 0.0

2 48000.00 0.0046 P63 36 36 36 36 0.0 0.0 0.0 0.0 0.0

2 49000.00 0.008 7 9 3 26 3 3¢ 0.0 0.0 0.0 0.0 0.0

2 $0000.00 0.001 3636 363 3 3% 0.0 0.0 0.0 0.0 0.0

B 2 51000.00 0.018 18611. 0.0 0.0 0.0 0.0 0.0
3 52000.00 0.006 36 36 96 36 3 % 0.0 0.0 0.0 0.0 0.0

2 53000.00 0.001 26 2% 3636 36 % 0.0 6.0 0.0 0.0 0.0

2 54000.00 0.002 6 36 36 I I 3¢ 0.0 0.0 0.0 0.0 0.0

3 §5000.00 0.004 3 3 96 3 3 % 0.0 0.0 0.0 0.0 0.0

, 3 56000.00 0.001 9 3 3¢ 3 3 0.0 0.0 0.0 0.0 0.0
2 £7000.00 0.004 6 36 36 I 2 3¢ 0.0 0.0 0.0 0.0 0.0

0 58000.00 0.004 6 36 36 3 3 3% 0.0 0.0 0.0 6.0 0.0

3 $9000.00 0.004 6 36 38 36 36 0.0 0.0 0.0 0.0 0.0

0 60000.00 0.002 436 3¢ 36 6 3¢ 0.0 0.0 0.0 0.0 c.0

mxxxxx - WHEEL LOAD GREATER THAN 20000 LB.
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...............................................................................

ABILITY

RUT MILEAGE BEAM
DEPTH EXTENTS DEFLECTION
(0.1 IN.) (IN.)
0 61000.00 0.008
0 62000.00 0.014
2 63000.00 0.004

13 %32 21
133323
#3636 36 % 3

xxxxxx - WHEEL LOAD GREATER THAN 20000 LB.

APPENDIX B

5000 6000. 7000 8000 9000
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
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