
































INTRODUCTION
This study was conducted to analyze joint load transfer and slab loss of support of
Portland Cement Concrete pavement (PCCP). The 15 foot joint spacing and tied shoulders of the
newly adopted PCC pavement design were compared to the 61.5 foot joint spacing and non-tied
shoulders of the old PCC pavement design.
Missouri Department of Transportation’s (MoDOT?’s) old pavement design consisted of &
to 12 inches of reinforced or non-reinforced PCCP without tied shoulders. The joints were sawed

and sealed at 30 ft spacing for non-reinforced, or 61.5 ft spacing for reinforced PCC pavement.

14011 inch by 18 inch epoxy coated dowel bars were used for joint load transfer. This

4 2
pavement design is represented by Job # J3P0104B on Route 54 in Audrain County.

MoDOT’s new pavement design has 12 inch thick non-reinforced jointed PCC pavement

with tied shoulders. The joints are sawed and sealed at 15 ft spacing with 1% inch by 18 inch

dowel bars for joint load transfer. This pavement design is represented by Job # J5P0411C on
Route 54 in Callaway County, Job # JSP0721 on Route 63 in Callaway County, and Job #
J5P0409 on Route 54 in Callaway County which will be referred to as the Fulton Bypass.

The Falling Weight Deflectometer (FWD), a nondestructive testing (NDT) device, was
employed to gather pavement performance data. The data was collected and analyzed in
accordance with AASHTO Joint Load Transfer Analysis, Section 3.5.4 pages III-38 to I1I-41,
Section 3.5.5 page III-45 Void Size Estimation Procedure, and NCHRP Project 1-21 Appendix
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INVESTIGATION PROCEDURE

Project Information

As discussed in the Introduction, two pavement designs were tested and analyzed. Four
pavement sections were analyzed. Three of these pavement sections were selected based on their
similarities in base type, loading repetitions, and age. An additional pavement, Route 63,
Callaway County was selected to represent the new pavement design with 2’ rock fill base. The
major difference between the old and new designs is the space between contraction joints or the

length of their concrete slabs. The design characteristics are described in Table 1.

Table 1. Summary of Project Design Characteristics

Route 54 - Route 54 - Route 63 - Route 54 -

Design Characteristic Audrain Co. Callaway Co. Callaway Co. Callaway Co.
Job # Job # Job # Job #

J3P0104B JSP0411C J5P0721 J5P0409
Pavement Thickness 10 inch 12 inch 12 inch 12 inch
Pavement Type Reinforced  Non-Reinforced Non-Reinforced Non-Reinforced

PCCP PCCP PCCP PCCP

Base Type 4" Type 3 4" Type 3 2’ Rock Fill 4" Type 3

Aggregate Aggregate Aggregate
Joint Spacing 61.5° 15° 15’ 15°
Shoulders Not Tied Tied Tied Tied
Date Open to Traffic Oct. 10,1994  Dec. 10, 1993  Nov. 23, 1994  Oct. 19, 1994
Date of FWD Testing March 12, 1996 March 10, 1995 March 15, 1995 June 11, 1996
Time open as of Testing 518 Days 455 Days 112 Days 601 Days
Daily ESAL Units (Rigid) 950 (1996) 900 (1995) 1000 (1995) 800 (1993)
Compound Growth Rate 3.0% 2.9% 3.8% 2.9%
Loading Repetitions 477,000 399,000 114,812 511,370
(ESAL)
As of Testing
Pav’t Temp on Test Date 68°F 78°F 75°F 90° F
ASTM Soil Classification CL-CH CL CL CL
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Figure 15 Joint Load Transfer Efficiency vs. Log Mile for Route 54, Callaway County
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Figure 16 Joint Load Transfer Efficiency vs. Log Mile for Route 54, Audrain County
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Figure 17 Joint Load Transfer Efficiency vs. Log Mile for Route 63, Callaway County
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Figure 18 Joint Load Transfer Efficiency vs. Log Mile for Route 54, Fulton Bypass,
Callaway County
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Void Size Estimation Method

Exceptions to the NCHRP Method

The NCHRP Project 1-21 procedure for detecting voids (beneath the slab - caused by
subgrade erosion and/or vertical soil movements (1)) and estimating void size was followed with
two exceptions. The load transfer was found in the outer wheel path of the slab as specified by
AASHTO (1), rather than in the corner of the slab as specified by the NCHRP method (4).

The other exception is that the NCHRP method calls for finding deflections at both the
approach and leave sides of the joint in order to identify voids on either side (4). Instead, the
corner deflection was found on only the leave side of the joint. NCHRP and other research
reports agree that voids begin under the leave side of the joint and progress longitudinally and
transversely (4). Due to the fact that these are new pavements, it is believed the leave side
deflection will identify any problem areas.

Determination of Pavement Parameters from Center Deflections

The first step in this analysis is to find the area and normalized deflections. The formulas
and procedure are detailed in the section Center Slab Deflection Analysis.

Second, the normalized deflection and calculated area are used as entrance points along
with the slab thickness in Figures 20 and 21, taken from the AASHTO Guide for Design of
Pavement Structures (1). The result of these figures is the backcalculated effective modulus of
elasticity (E) for each subsection of the slab. The E values are then averaged to determine the
average slab modulus for each pavement. Values between 3X10°and 7X10° are acceptable, any

value greater than 7X10° is taken to be 7X10° (4).
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Figure 21 PCC Elastic Modulus Determination from k-value, Area and Slab Thickness (1)
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Construction of the Void Detection Plot

Next, the standardized corner deflections are plotted against the adjusted load transfers to
create the void detection plots for all pavement designs as shown in Figures 23 through 26.
According to the research under NCHRP Project 1-21, the proportional variation between corner
deflection and load transfer in fully supported slabs is found to remain essentially constant (4).
Any variation in the deflection measurements for fully supported slabs and equal load transfer is
due to either the heterogeneous nature of the PCC pavement or variations in deflection testing
(4).

This variation (10-15%) is accounted for by plotting three lines within which all points
with full support will fall. The area within the three lines is referred to as the zero voids band. Any
point falling above the zero voids band is said to have a void. The size of the void depends on
the distance the point falls above the zero voids band and will be discussed in future sections.

Locating the Zero Voids Band

After the standardized corner deflections are plotted vs. the adjusted load transfer, the
zero voids curves are superimposed over the void detection plot. The family of zero voids curves
are shown in Figure 27. Using the family of zero voids curves as guides, one line is chosen such
that all of the plotted data points lie above it (4). (The NCHRP Project 1-21 method allows some
extreme values to fall below the line). The other two lines are then found by multiplying the
intercepts of this line by 1.43 and 1.86. The middle line is the mean zero voids line, while the top
line is the upper limit of the zero voids band.

The void detection plots with superimposed zero voids bands are shown in Figures 28

through 31.

21


















CONCLUSION

In review, the objective of this study was to use the FWD to analyze and compare the old
and new pavement designs. The specific attributes that were researched included the joint load
transfer efficiency and slab support.

Of the three pavements representing the new design, Route 63, Callaway County, and the
Fulton Bypass are similar to Route 54, Callaway County, with 12 inch pavement thickness,
non-reinforced PCC pavement and 15 foot joint spacing. One difference is the loading
repetitions: Route 63 has 114,000, Fulton Bypass has 511,000, while Route 54, Callaway has
399,000. Another difference is the base type: Route 63 has a two foot rock fill, and both Route
54 pavements have four inch Type 3 aggregate base.

All four pavements exhibited low center deflections and high deflection basin areas which
signify structurally strong pavement. The plots are shown in Figures 1 through 8.

The normalized corner deflections are similar for all pavements. The plots are shown in
Figures 9 through 12.

The most surprising difference between the pavements is shown in Figures 15 through
18. The load transfer of Route 54, Callaway County, is greatly varied and often drops below the
70% lower guideline for high load transfer (4) (75% is the lower limit for good load transfer
according to the National Highway Institute’s Training Course on Pavement Deflection Analysis
(5)). The Route 54, Audrain County, pavement has a much higher average joint load transfer
and is much more consistent (the values have a much smaller range of variation). The pavements
on Route 63, Callaway County, and the Fulton Bypass displayed good load transfer values as

shown in Figures 17 and 18. Most of the values were above 70%, with the majority exceeding
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Appendix A - Center Deflection Values Callaway County

Calculated Values

Normaized
Miles.ft STATION Log Miles LOAD d0 d8 d12 d18 d24 d36 d60 B AREA d0-9000# Eslab
0" 8" 12" 18" 24" 36" 60" in in mits

42082 232 + 00 13.66958 10192 1.72 1.61 1.45 1.34 1.23 0.97 0.53

10176 1.72 1.57 1.45 1.34 123 0.97 0.53
10152 1.67 1.57 1.45 1.34 1.19 0.93 053
AVE 10173 1.70 1.58 1.45 1.34 122 0.96 0.53 1.17 28.16 1.51 3.70E+06

41872 229 +90 13.70935 10216 1.14 1.00 0.96 0.85 0.76 0.57 0.32

1.0

10200 1.14 1.04 0.96 0.89 0.80 0.57 0.36

10200 1.14 1.04 0.96 0.85 0.76 0.57 0.32
AVE 10205 1.14 1.03 0.96 0.86 0.77 0.57 0.33 1.19 27.25 1.01 3.00E+06
41675 227 +93 13.74666 10232 1.51 1.37 1.29 1.22 1.07 0.89 0.53

10200 1.51 1.37 1.29 1.22 1.07 0.89 0.53

10208 1.51 1.37 1.29 1.18 1.07 0.89 0.53
AVE 10213 1.51 1.37 1.29 1.21 1.07 0.89 0.53 1.17 28.29 1.33 4.0SE+06

4.1467 225 +85 13.78605 10152 1.76 1.61 1.50 1.38 1.23

10152 1.76 1.61 1.50 1.38 1.23 1.

10144 1.76 1.61 1.50 1.38 1.27 1.05 0.61
AVE 10149 1.76 1.61 1.50 1.38 1.24 1.02 0.61 1.17 28.19 1.56 3.70E+06

41274 223 +92 13.82261 101202.29 2.21 2.20 2.12 1.99 1.78 1.33
10096 2.37 2.25 2.20 2.12 2.03 1.82 1.41
10096 2.29 2.21 2.16 2.07 1.99 1.78 1.37
AVE 10104 2.32 2.22 2.19 2.10 2.00 1.79 1.37 1.06 32.35 2.06 7.00E+06

41066 221 +84  13.862 10088 2.16 2.09 1.99 1.91 1.83 1.62 1.17
10088 2.21 2.13 2.04 1.95 1.87 1.66 1.25
10056 2.16 2.09 1.99 1.91 1.79 1.62 1.17

AVE 10077 2.18 2.10 2.01 1.92 1.83 1.63 1:20 1.08 31.65 1.94 7.00E+06
4.0857 219 +75 13.90158 10224 1.67 1.57 1.50 1.42 1.35 1.18 0.85

10208 1.67 1.57 1.50 1.42 1.31 1.18 0.85

10208 1.67 1.57 1.50 1.42 1.35 1.18 0.85
AVE 10213 1.67 1.57 1.50 1.42 1.34 1.18 0.85 1.11 30.62 1.47 7.00E+06
4069 218 +14 13.93208 10200 1.80 1.69 1.62 1.51 1.35 1.13 0.77

10184 1.76 1.65 1.58 1.46 1.35 1.13 0.77

10176 1.80 1.65 1.62 1.46 1.35 1.13 0.77
AVE 10187 1.79 1.66 1.61 1.48 1 1.13 0.77 1.11 29.65 1.58 4.63E+06

40499 216 +17 13.96939 10208 2.16 2.05 1.99 1.87 1.79 1.50 1.05
10200 2.12 2.05 1.99 1.87 1.79 1.50 1.05
10176 2.16 2.09 1.99 1.91 1.79 1.50 1.05

1.9

AVE 10195 2.15 2.06 1.99 1.88 1.79 1.50 1:05 1.08 31.32 1.90 7.00E+06
4.0272 213 +90 14.01238 10304 1.39 1.24 1.20 1.06 0.96 0.73 0.36

10320 1.39 1.24 1.16 1.06 0.96 0.73 0.36

10304 1.39 1.24 1.16 1.06 0.96 0.73 0.36
AVE 10309 1.39 1.24 1.17 1.06 0.96 0.73 0.36 1.18 27.57 1.21 3.18E+06

4.0076 211 +94 14.0495 10368 1.96 1.85 1.83 1.71 1.63 1.42 1.05
10336 2.00 1.85 1.83 1.71 1.63 1.42 1.05
10344 1.96 1.85 1.83 1.75 163 1.38 1.05
AVE 10349 1.97 1.85 1.83 1.72 1.63 1.41 1.05 1.08 31.32 1.72 7.00E+06

3.3799 196 +37 14.34439 10184 2.25 2.05 1.99 1.83 1.67 1.42 0.93
10112 2.25 2.05 1.95 1.83 1.67 1.38 0.93
10120 2.25 2.09 1.99 1.87 1.71 1.42 0.93
AVE 10139 2.25 2.06 1.98 1.84 168 1.41 0.93 1.14 29.27 2.00 4.05E+06

CENTERS4.WK4 A1



























Miles.ft STATION

12183 74 +61
AVE

12080 73 +58
AVE

1.1974 72 +52
AVE

11929 72 + 07
AVE

12036 73 +14
AVE

11831 72 + 09
AVE

11736 70 +14
AVE

11530 68 + 08
AVE

1.1421 66 +99
AVE

11330 66 + 08
AVE

11225 65 + 03
AVE
CENTERS4.WK4

Appendix A - Center Deflection Values

Log Miles LOAD d0 d8 d12 d18 d24 d36

16.65045

16.66995

16.69003

16.69855

16.67829

16.69817

16.73511

16.77412

16.79477

16.812

16.83189

o 8"

9728 2.25 2.09 2.04
9744 2.21 2.05 2.04
9744 225 2.09 2.04
9739 2.24 2.08 2.04

9744 2.08 2.01 1.
9680 2.08 2.01 1.
9736 2.08 2.01 1.

1.

1
5
1
9720 2.08 2.01 1.92

0 O O O

9680 2.16 2.05
9720 2.16 2.05
9720 2.16 2.05
9707 2.16 2.05

_._._._.
© © © ©
a0 =

9736 2.29 2.17 2.12
9680 2.33 2.25 2.16
9736 2.29 2.17 2.12
9717 2.30 2.20 2.13

9808 2.08 1.
9800 2.08 1.
9816 2.08 1
9808 2.08 1

9792 2.37 2.21
9784 2.41 2.
9824 2.37 2.21
9800 2.38 2.22 2.17

9872 1.84
9848 1.84
9904 1.84
9875 1.84

1.73 1.66
1.77 1.66
1.73 1.66
1.74 1.66

9776 1.72
9808 1.72
9776 1.72
9787 1.72

1.65 1.54
1.65
1.61
1.64

9840 1.88 1.81
9832 1.88 1.81
9808 1.88 1.81
9827 1.88 1.81
9800 2.16 2.01
9744 2.16 1.97 1

9776 2.16 2.01 1.9
9773 2.16 2.00 1.91

9736 2.12 1.97
9760 2.08 1.97 1.91
9744 2.08 1.93 1.91
9747 2.09 1.96 1.92

12"

1.8

1.7
1179

1.8

18"

1.51
1.85
1.51
1.52

1.46
1.46
1.46
1.46

1.63
1.63
1.63
1.63

3
9

1.83
1.79
1.79
1.80

A10

24"

1.71
1.71
1.67
1.70

36"

1.46
1.42
1.38
1.42

d60
60"

1.05
1.05
1.05
1.05

1.05
1.05
1.05
1.05

1.7
1.21
1.47
1.18

1.13
1.21
1.7
1.17

0.73
0.81
0.77
0.77

0.81
0.81
0.81
0.81

0.81
0.81
0.81
0.81

0.89
0.89
0.89
0.89

1.09
1.05
1.05
1.06

Callaway County

Calculated Values

Normalzed
B _AREA d0-9000# Eslab
in in mits
1.10 30.54 2.07 5.21E+06
1.08 3148 1.93 7.00E+06
1.12 30.54 2.00 4.05E+06
1.08 3142 2.13 6.08E+06
1.10 30.67 1.91 6.08E+06
1.10 3084 219 5.21E+06
1.11 29.87 1.68 5.21E+06
1.12 30.50 1.58 6.08E+06
1.11 3043 1.72 6.08E+06
1.13 29.98 1.99 4.63E+06
1.09 30.82 1.93 6.08E+06









Appendix A - Center Deflection Values Audrain County

Calculated Values

Normalized
STATION LOAD DF1-0 DF2-8 DF3-12 DF4-18 DF5-24 DF6-36 DF7-60 Bad] AREA DF1-9000# Eslab
in in mils

S 3.472P1J 10008 346 324 314 291 272 233 155
10008 338 324 310 291 272 233 155
10032 346 328 318 295 280 237 1589

AVE 10016 3.43 3.25 314 292 275 234 1.56 1.09 30.87 3.09 7.00E+06
S 3.507P1J 10000 338 320 314 291 272 233 155
9952 338 320 310 28 272 233 155
9992 338 324 314 291 276 233 155

AVE 9981 3.38 3.21 313 289 273 233 155 1.08 30.94 3.05 7.00E+06
S 3.554P1J 10016 358 340 3.31 3:11 292 253 179
10008 362 344 331 315 292 258 179
10032 362 344 331 315 292 283 179

AVE 10019 3.61 3.43 331 314 292 255 1.79 1.09 30.96 3.24 7.00E+06
S 3.601P1J 10016 370 353 339 323 304 266 183
10040 370 353 343 331 300 266 183
10016 374 357 347 336 300 270 187

AVE 10024 3.71 354 343 330 3.01 267 184 1.08 31.14 3.33 7.00E+06
S 3.648P1J 10072 358 344 331 315 29 253 175
10024 358 344 331 315 292 283 175
10072 358 344 331 315 29 253 175

AVE 10056 3.58 3.4 3.31 315 295 253 175 1.08 31.21 3.20 7.00E+06
S 3.694P1J 10088 378 365 3.51 336 316 270 183
10032 374 357 347 327 308 266 179
10072 378 361 347 327 308 266 179

AVE 10064 3.77 361 348 330 311 267 1.80 1.08 31.25 3.37 7.00E+06
S 3.741P1J 10032 3.70 3.61 356 344 332 294 187
10096 370 365 356 344 336 298 187
10056 370 365 356 344 336 294 187

AVE 10061 3.70 364 356 344 335 295 1.87 1.04 33.19 3.31 7.00E+06
S 3.788P1J 10032 354 340 326 307 292 258 179
10032 350 336 326 307 292 258 175
10032 350 336 326 307 292 258 179

AVE 10032 3.51 337 3.26 3.07 292 258 1.78 1.08 31.51 3.15 7.00E+06
S 3835P1J 10024 310 296 289 270 252 217 147
10056 310 296 283 270 252 217 143
9992 314 300 293 274 256 221 1.51

AVE 10024 3.11 297 290 271 2.53 218 1.47 1.07 31.16 2.80 7.00E+06
S 3.892P1J 10040 314 300 289 270 252 217 143
10040 310 296 289 266 248 213 1.39
10040 310 296 284 266 248 213 135

AVE 10040 3.11 297 287 267 249 214 139 1.08 30.82 2.79 7.00E+06
S 3.939P1J 10072 3.18 304 293 274 256 221 1.47
10032 322 308 297 274 260 221 1.51
10032 318 304 293 274 25 217 147

AVE 10045 3.19 3.05 294 274 257 220 1.48 1.08 30.86 2.86 7.00E+06

A13











































































Addendum to Appendix B - Corner Deflection Values Route 54, Fulton Bypass

Miles. ft LOG MILES Station LOAD doO d8 d12 d18 d24 d36 d60 Normalized Standardized
Ibs o" 8" 12" 18" 24" 36" 60" d0 mils d0 mils
23.4466 23.8458 45486 454 + 86 9560 334 308 293 270 252 217 159 3.14 3.58
9592 334 312 293 270 256 221 1.55 3.13 357
9536 330 308 283 270 252 217 155 311 3.55
AVE 9563 3.33 3.09 292 270 253 218 1.56 3.13 3.57
23.4346 23.8231 45606 456 + 06 09592 346 316 3.05 278 264 225 159 3.25 3.70
9576 346 316 301 274 260 221 159 3.25 37N
9560 346 316 3.05 274 260 225 1.59 3.26 37
AVE 9576 3.46 3.16 3.04 275 261 224 1.59 3.25 3.7
23.4227 23.8006 45725 457 + 25 9512 338 312 301 278 260 229 163 3.20 3.65
9512 338 316 301 278 264 225 163 3.20 3.65
9584 342 316 305 282 264 229 167 321 3.66
AVE 9536 3.39 3.15 3.02 279 263 228 1.64 3.20 3.65
23.4106 23.7777 45846 458 + 46 9696 3.06 288 268 254 240 208 1.59 2.84 324
9704 3.06 284 268 250 232 200 151 2.84 324
9688 3.06 284 272 250 232 200 143 2.84 3.24
AVE 9696 3.06 2.85 269 251 235 203 1.51 2.84 3.24
23.3987 23.7551 45965 459 + 65 9440 322 300 289 278 260 225 179 3.07 3.50
9384 318 300 289 278 264 233 175 3.05 3.48
9368 322 300 283 278 260 225 1.79 3.09 3.53
AVE 9397 3.21 3.00 2.89 278 261 228 1.78 3.07 3.50
23.3867 23.7324 46085 460 + 85 9488 314 288 272 246 228 196 1.39 2.98 3.40
9440 310 284 264 241 228 192 1739 2.96 3.37
9424 310 284 268 246 228 192 139 2.96 3.38
AVE 9451 311 285 268 244 228 1.93 1.39 2.96 3.38
23.3748 23.7098 46204 462 + 04 9712 358 320 297 278 244 213 1.39 332 3.78
9832 354 320 297 278 252 217 147 3.24 3.69
9720 354 320 297 278 248 213 143 3.28 3.74
AVE 9755 3.55 3.20 297 2.78 248 214 143 3.28 3.74
23.3627 23.6869 46325 463 + 25 9680 318 3.04 289 262 252 213 155 2.96 3.37
9680 3.18 304 289 262 252 213 155 296 3.37
9712 318 300 284 266 248 213 155 2.95 3.36
AVE 9691 3.18 3.03 2.87 263 251 213 1.55 2.95 3.37
23.3508 23.6644 46444 464 + 44 0696 322 292 276 258 240 213 143 299 3.41
9696 326 296 280 262 244 217 151 3.03 3.45
9720 322 292 276 258 236 208 143 2.98 3.40
AVE 9704 3.23 293 277 259 240 213 1.46 3.00 3.42
23.3388 23.6417 46564 465 + 64 9808 334 316 297 270 256 213 155 3.06 3.49
9832 334 316 297 270 256 213 155 3.06 3.49
9800 342 316 297 270 256 217 155 3.14 3.58
AVE 9813 3.37 3.16 297 270 256 214 1.55 3.09 3.52
23.3268 23.6189 46684 466 + 84 9608 350 320 301 278 25 221 155 3.28 374
9608 346 320 301 282 252 217 151 3.24 3.69
9552 346 316 301 274 260 221 155 3.26 3.72
AVE 9589 3.47 3.19 3.01 278 2.56 2.20 1.54 3.26 3.72
23.3148 23.5962 46804 468 + 04 9280 358 328 314 278 260 217 1.51 3.47 3.96
9240 354 328 314 278 256 213 151 3.45 3.93
9200 354 324 314 278 260 221 151 3.46 3.95
AVE 9240 3.55 3.27 3.14 278 2.59 217 1.51 3.46 3.95
23.3028 23.5735 46924 469 + 24 9296 362 324 314 282 268 221 155 3.50 4.00
9280 358 324 318 286 272 221 155 3.47 3.96
9304 350 320 314 282 268 221 151 3.39 3.86
AVE 9293 3.57 3.23 3.15 2.83 269 221 1.54 3.45 3.94

































Mi.ft

AVE

1.4327

AVE

1.4237

AVE
1.4130

AVE

1.3835

AVE

1.3875

AVE
1.3831

AVE

1.3725

AVE
1.3530

AVE

1.3320

AVE
1.3275

AVE

1.3170

AVE

1.3035

AVE

1.2870

AVE

STATION LOG MILE

91

91

85

81

+

+15

+13

+83

+ 98

+ 53

+48

+13

+ 48

16.244386

16.261432

16.281697

16.318629

16.329992

16.338326

16.358402

16.395333

16.435106

16.443629

16.463515

16.489083

16.520333

Load
Ib

9464
9424

9526

9512

0
o
294
294
2.94

257
249
253

3.59

347
3.47
3.47
3.47

3.63
363
363
3.63

274
274
274
2.74

298
294
2.90
2.94

Appendix C - Load Transfer Values

412
42"
2.09
205
2.06

2.29
225
2.21
2.25

217
225
2.21
221

261
253
257
2.87

d12
12"
37
237
233
2.36

2.41

237

2.38

d18
18"
2.07
212
207
2.0

c7

d24
24"
1.87
1.87
1.83
1.86

247
247

247

1.87
1.87
1.87
1.87
215
207

207
2.10

88

Rees 2555

k) ih i e

1.78

1.74

1.78
1.78

1.70
1.78
1.74
1.74

Callaway Couny

d60 Load Transfer% Adj. Load Transfer(%)

60"

0.89
083
0.3
0.82

0.97
0.89
0.93
0.93

137

1.20

1.01

1.01
1.01

1.25
1.21
1.21
1.22

(LT (LTadj)
70.18% 76.60%
88.93% 96.94%
73.62% 80.14%
89.99% 98.09%
79.59% 86.76%
85.38% 93.07%
91.28% 99.49%
84.65% 92.16%
84.81% 92.45%
68.25% 74.39%
86.36% 94.13%
77.41% 84.38%
80.66% 87.92%
87.41% 95.28%


















Log Mile

S 2.428P3J4

AVE

S 2.530P3J4

AVE

S 2.629P3J4

AVE

S 2.729P3J4

AVE

S 2.831P3J4

AVE

S 2.930P3J4

AVE

S 3.029P3J4

AVE

S 3.131P3J4

AVE

S 3.231P3J4

AVE

S 3.330P3J4

AVE

Load
Ibs
9608
9472
9416
9499

9464
9448
9480
9464

9456
9480
9512
9483

9368
9384
9408
9387

9456
9480
9480
9472

9464
9480
9464
9469

9432
9416
9456
9435

9368
9352
9360
9360

9392
9408
9400
9400

9392
9408
9392
9397

do
0"
2.41
2.33
2.33
2.36

2.45
2.49
2.45
2.46

2.98
3.02
2.86
2.95

3.55
3.51
3.55
3.54

2.65
2.70
2.65
2.67

3.14
3.14
3.14
3.14

3.06
3.02
3.02
3.03

3.02
3.02
3.02
3.02

3.88
3.892
3.88
3.89

2.94
2.90
2.90
2.91

Addendum to Appendix C - Load Transfer Values

d-12
-12"
2.21
2.13
2.13
2.16

2.33
2.37
2.29
2.33

297
2.93
2.81
2.90

3.13
3.09
3.13
3.12

2.53
2.57
2.57
2.56

3.13
3.13
3.13
3.13

2.89
2.85
2.85
2.86

3.01
2.89
2.93
2.94

2.89
2.89
2.85
2.88

277
2.77
2.77
47T

d12
12"
2.24
2.16
212
217

212
2.16
2.16
2.15

2.58
2.62
2.45
2.55

2.95
2.95
2.99
2.96

2.33
2.37
2.33
2.34

2.70
2.66
2.70
2.69

2.66
2.62
262
2.63

2.62
2.58
2.58
2.59

3.24
3.24
3.24
3.24

2.62
2.58
2.58
2.59

d18
18"
2.07
1.99
1.95
2.00

2.36
2.36
2.24
2.32

2.68
2.68
2.68
2.68

2.16
2.20
2.20
2.19

2.48
2.48
2.48
2.48

2.44
2.44
2.40
2.43

2.36
2.36
2.32
2.35

2.93
2.93
2.93
2.93

2.40
2.40
2.36
2.39

d24
24"
1.99
1.91
1.91
1.94

1.83
1.87
1.83
1.84

2.15
2.15
2.07
212

243
2.39
243
242

1.99
2.03
2.03
2.02

2.31
2.31
2.35
2.32

2.27
2.23
2.23
2.24

2.19
2.19
2.19
2.19

2.7
2.75
2.71
2.72

2.27
2.23
2.19
2.23

d36
36"
1.58
1.50
1.50
1.583

1.54
1.54
1.54
1.54

1.82

c13

d60

60"
1.1
1.0
1.0
11

3
9
9
0

1.28

1.2
1.1

5
3

1.22

1.2
1.2
1.2

1
5
5

1.24

1.4
1.3
1.4

1
3
1

1.38

1.37
1.29

1.2
13

1.2
1.2
1.2
1.2

1.4

9
2

5
5
5
5

9

1.54

1.4
1.5

— b -
wWwh
0o~ ~ =

9
1

Load Transfer

(LT)

91.51%

94.59%

98.31%

88.12%

95.88%

99.68%

94.40%

97.46%

73.89%

95.08%

Route 63 - Callaway County

Adj. Load Transfer

(LTadj)

97.92%

100.00%

100.00%

94.29%

100.00%

100.00%

100.00%

100.00%

79.06%

100.00%
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