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Valid

Missing
Total

Valid

Missing
Total

Valid

Missing
Total

System

System

Total
System

Frequency
29

36

14

15

4

98

4

102

Frequency
6

12

21

40

22

101

1

102

Frequency
7

20

21

21

26

101

1

102

Percent
28.4

35.3
13.7
14.7
3.9
96.1
3.9
100.0

Percent

5.9

11.8
20.6
39.2
21.6
99.0

1.0
100.0

bgrade

Percent

6.9

19.6
20.6
26.5
25.5
99.0

1.0
100.0

Valid Percent
29.6

36.7

14.3

15.3

4.1

100.0

Valid Percent
5.9

11.9

20.8

39.6

21.8

100.0

Valid Percent
6.9

19.8

20.8

26.7

25.7

100.0

Cumulative
Percent
29.6
66.3
80.6
95.9
100.0

Cumulative
Percent
59
17.8
38.6
78.2
100.0

Cumulative
Percent
6.9
26.7
475
74.3
100.0



Valid

Missing
Total

Valid

Missing
Total

Valid

Missing
Total

Valid

Missing
Total

System

System

System

System

Frequency
7

15

23

33

23

101

1

102

Frequency
9

20

i

28

21

101

1

102

Frequency
16

21

18

23

22

100

2

102

Frequency
i

22

21

20

21

101

1

102

Select&Subbase

Percent  Valid Percent
6.9 6.9
14.7 14.9
22.5 22.8
32.4 32.7
22.5 22.8
99.0 100.0
1.0
100.0
Base
Percent  Valid Percent
8.8 8.9
19.6 19.8
16.7 16.8
21.5 21.7
26.5 26.7
99.0 100.0
1.0
100.0
AC
Percent  Valid Percent
5% 16.0
20.6 21.0
17.6 18.0
22.5 23.0
21.6 22.0
98.0 100.0
2.0
100.0
borade
Percent  Valid Percent
16.7 16.8
21.6 218
20.6 20.8
19.6 19.8
20.6 20.8
99.0 100.0
1.0

100.0

Cumulative
Percent
6.9
21.8
44.6
77.2
100.0

Cumulative
Percent

8.9
28.7
45.5
73.3

100.0

Cumulative
Percent
16.0
37.0
55.0
78.0
100.0

Cumulative
Percent
16.8
38.6
59.4
79.2
100.0



Valid

Missing
Total

Valid

Missing
Total

Valid

Missing
Total

Valid

Missing
Total

0
1
2
3
4

Total
System

0
1
2
3
4

Total
System

0
1
2
3
4

Total
System

0
1
2
3

4
Total
System

elect&Subbase

Frequency ~ Percent  Valid Percent

16 157 15.8
18 17.6 178
25 24.5 24.8
21 265 26.7
15 147 14.9
101 99.0 100.0
1 10
102 100.0
Base
Frequency ~ Percent  Valid Percent
19 186 188
22 216 21.8
23 22.5 228
22 21.6 218
15 147 149
101 99.0 100.0
1 1.0
102 100.0
AC
Frequency ~ Percent  Valid Percent
20 19.6 19.8
21 265 26.7
19 18.6 188
20 19.6 198
15 147 14.9
101 99.0 100.0
1 1.0
102 100.0
Subgrademn
Frequency ~ Percent  Valid Percent
24 235 238
22 21.6 218
12 118 11.9
26 255 25.7
17 16.7 16.8
101 99.0 100.0
1 1.0

102 100.0

Cumulative
Percent
15.8
33.7
58.4
85.1
100.0

Cumulative
Percent
18.8
40.6
63.4
85.1
100.0

Cumulative
Percent
19.8
46.5
65.3
85.1
100.0

Cumulative
Percent

238
455
57.4
83.2
100.0
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Valid

Valid

Total

Valid

Total

Valid

Mssi
Total

Totalng

RO O

Total

ng System

LN O

Total

ng System

OO

Totdl

g System

elect&SubbaseM

Freque Percent  Valid Percent
A n% 245 25.3

17
26

Frequen%1

ISP N

16.7
2.9
225
18
971
29
1000

Baseu

Percent
235
245
20.6
196

18
9%.1
39
1000

Percent
43
196
157
216

6.9
98.0

200
1000

Percent
16.7
255
225
216
118
98.0

1000

172
26.3
232
81
1000

Valid Percent
245

255

214

204

82

100.0

Valid Percent
30

200
160
20
70
1000

Valid Percent
170

260

230

220

120

100.0

Cumulative
Percent

25.3

424

68.7

919

1000

Cumulative
Percent
24.5
50.0
714
91.8
1000

Cumulative
Percent

3.0
5.0
710
930
1000

Cumulative
Percent

170

430

66.0

88.0

1000
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Frequency
24

23

21

23

8

Total 99
System 3
102

S~ O N e O

Frequency
18

24

21

24

11

Total 98
System 4
102

BN R O

Frequency
12

19

21

26

14

Total 98
System 4
102

S O e O

Frequency
18

21

17

21

15

Total 98
System 4
102

O N - O

Percent  Valid Percent
23.5 24.2
22.5 23.2
20.6 21.2
22.5 23.2

7.8 8.1
97.1 100.0
2.9
100.0
bgrade

Percent  Valid Percent
17.6 18.4
23.5 245
20.6 214
23.5 24.5
10.8 11.2
96.1 100.0

3.9
100.0
Select&Subbase

Percent ~ Valid Percent
11.8 12.2
18.6 194
26.5 276
25.5 26.5
13.7 143
96.1 100.0

3.9
100.0
Base

Percent  Valid Percent
17.6 18.4
20.6 214
16.7 173
26.5 27.6
14.7 15.3
96.1 100.0

3.9

100.0

Cumulative
Percent

24.2
475
68.7
91.9
100.0

Cumulative
Percent
18.4
429
64.3
88.8
100.0

Cumulative
Percent
12.2
316
59.2
85.7
100.0

Cumulative
Percent

184
39.8
57.1
84.7
100.0
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{
Cumulative
Frequency ~ Percent  Valid Percent Percent
Valid 0 15 147 155 155
1 21 20.6 21.6 3711
2 22 216 22.7 59.8
3 24 235 24.7 84.5
4 15 147 155 100.0
Total 97 95.1 100.0
Missing ~ System 5 4.9
Total 102 100.0
cuPrime Coat
Cumulative
Frequency ~ Percent  Valid Percent Percent
Valid 0 10 9.8 98 9.8
1 17 16.7 16.7 26.5
2 13 127 127 39.2
3 29 28.4 28.4 67.6
4 3 32.4 32.4 100.0
Total 102 100.0 100.0
Asphalt Content  AC
Cumulative
Frequency  Percent  Valid Percent Percent
Valid 0 9 8.8 8.9 8.9
1 14 18 139 22.8
2 22 21.6 218 44.6
3 29 284 28.7 733
4 21 26.5 26.7 100.0
Total 101 99.0 100.0
Missing ~ System 1 10
Total 102 100.0
{
Cumulative
Frequency ~ Percent  Valid Percent Percent
Valid 0 26 255 26.0 26.0
1 3 324 33.0 59.0
2 19 18.6 19.0 78.0
3 13 127 130 91.0
4 9 8.8 9.0 100.0
Total 100 98.0 100.0
Missing ~ System 2 2.0

Total 102 100.0



Frequency  Percent  Valid Percent

Valid 0 7 6.9 6.9

1 il 108 10.9

2 17 16.7 16.8

3 30 29.4 29.7

4 36 35.3 35.6

Total 101 99.0 100.0
Missing ~ System 1 1.0
Total 102 100.0
Benching

Frequency  Percent  Valid Percent

Valid 0 16 15.7 16.3

1 20 19.6 20.4

2 2 20.6 214

3 22 21.6 22.4

4 19 18.6 194

Total 98 96.1 100.0
Missing ~ System 4 3.9
Total 102 100.0

Frequency ~ Percent  Valid Percent

Valid 0 15 147 15.8

1 17 16.7 17.9

2 18 176 18.9

3 33 324 347

4 2 118 12,6

Total 95 93.1 100.0
Missing ~ System 7 6.9
Total 102 100.0

afety

Frequency  Percent  Valid Percent

Valid 0 14 137 141

1 17 16.7 172

2 13 127 131

3 36 35.3 36.4

4 19 18.6 19.2

Total 99 97.1 100.0
Missing  System 3 2.9

Total 102 100.0

Cumulative
Percent

6.9
178
34.7
64.4

100.0

Cumulative
Percent

163
36.7
58.2
80.6
100.0

Cumulative
Percent
15.8
33.7
52.6
87.4
100.0

Cumulative
Percent
141
31.3
44 .4
80.8
100.0
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Vaid 0
1
2
3
4
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Sl em
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Vaid 0
1
2
3
4
sy St
SSi em
TotaJng
Vaid 0
1
2
3
4
s gotal
Sl em
Totalng )
Vaid 0
1
2
3
4
ssin em
Totan

Frequen%
10

16
4
2
B
4
102

Frequen%

23
17
2%
13
B
4
102

afetyd

Percent
108
127
206
314
196
%1

49
1000

&

Percent

108

78

88

412
215
%.1

39
1000

Percent

108

98

157
402
196
9.1

39
1000

Percent
186
225
16.7
255
127
9.1

39
100.0

Valid Percent
113

134
216
30
206
1000

Valid Percent
112

82

9.2

429

286

1000

Valid Percent
112

102

163

418

204

1000

Valid Percent
194

235

173

26.5

133

1000

Cumulative
Percent

113
241
454
194
1000

Cumulative
Percent

112
194
286
714
1000

Cumulative
Percent
112
214
378
79.6
1000

Cumulative
Percent

194

429

60.2

86.7

100.0
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Benkelman Beam

(Deflection)
(Overlay Design)

Benkelman Beam

Benkelman Beam
Transient Deflection

Benkelman Beam

Benkelman Beam
1 Benkelman Beam 2

(Beam Tip)

BN

(Vibrator)

1 Benkelman Beam



(Mandrel)

(Rear axle load)
(Dual rear wheel load)

3-4

154

4
8200 . +10%

4100 . £10%

10.00x20

3 (590 kN
%5-40

100- 150

Benkelman Beam 1

020 .

Dial Gauge Dial Gauge



10
i

155

Vibrator
Dial Gauge 0 Initial Reading
4 ]
Reverse Reading(Ry)
5.00 .
Rebound Reading (R 005
(Individual Deflection, Ri)
Ri=Rv+Rb
(Beam lock) Beam
- ()
=R, R2Rj, ... , Rn
- ()

= ()
= (Overlay Design Deflection)

=(R+ 15SD)+TC

=0.0046(35-0

- ( )

California Method
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0115

0301 2 624000  63+000
2536
1
R =068 .
SO =0194 .
IC =
DEF =0.689 + 15x 1.1%
=0.980
2
2535 3,109
200
50

(Truck Factor) 100
1
(Accumulative Equivalent Standard Axle Loads)
SA =3109x%050 X020 x1.00 X365 X ((1 +0.05)7- D/0.05

= 923,943
3
SA 0.942 Tolerable Deflection Allowable Deflection
0.025 0.635
4
Percent Deflection Reduction = (0.980 - 0.635) /0.980 X 100 = 35.2
)

.3 Percent Reduction Deflection  35.2
(Gravel Equivalent) 9.6 . 48
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