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Problem 12.4

ADTT 3460 Dowel joints Yes
Concrete

Design period=Y 20 shoulders Yes

l'otal no. of trucks during design period on design lane= 25258000 K= 150 pci
Trial thickness 8.5 MR= 650 psi

Single axle Tandem axle LSF= 1.2 i

Equivalent stress Table 12.7 191 166

Stress ratio factor 0.29 0.26

LErosion factor Table 12.10 2.315 2.450

Fatigue analysis

Damage analysis

Axles per | Adjated Ax'les m\ desizn Axle load Allowable L. Allowable
Axle load 1000 |axles per 1000 period (Expected " . .. Fatigue . Damage
o *LSF repetitions repetitions
trucks trucks repetitions)
Kip Kips Iig. Y% | Fig. Yo
Single axle

30 0.45 11366 36 110000 103 [ 680000 \
28 0.85 21469 33.6 300000 12 1200000 IE
26 1.78 44959 31.2 1750000 26 2000000 2.2
24 5.21 131594 28.8 5000000 2.6
22 7.85 198275 20.4 15000000 1.3
20 16.33 412463 24

18 25.15 635239 21.6

16 31.82 803710 19.2

14 47.73 1205564 16.8

12 182.02 4597461 14.4

Tandem axle

52 1:19 30057 62.4 680000 4.4
48 2.91 73501 57.6 1300000 5.7
44 8.01 202317 52.8 3000000 6.7
40 21.31 538248 48 8000000 6.7
36 56.25 1420763 43.2 i
32 103.63 2617487 38.4

28 121.22 3061775 33.6 N

24 72.54 1832215 28.8 B
20 85.94 2170673 24

16 99.34 2509130 19.2




Problem 12.5

ADTT 3460 Dowel joints Yes _—
Concrete
Design period=Y 20 shoulders no
l'otal no. of trucks during design period on design lane= 25258000
I'rial thickness 9.5 K= 150 pci
Single axle Tandem axle MR= 650 psi
L:quivalent stress Table 12.6 200 183 LSIF= 1.2
Stress ratio factor 0.31 0.28
I:rosion factor Table 12.8 2.590 2.775
Fatigue analysis Damage analysis
Axles per| Adjusted Ax.les ilt design pom—— Allowable - Allowable
Axle load 1000 axles per period (Expected : . iy Fatigue .. Damage
iy *LSF repetitions repetitions
trucks 1000 trucks repetitions)
Kip Kips Fig. %o Fig. %o
Single axle
30 0.45 11366 36 40000 28.4 1400000 0.8
28 0.85 21469 33.6 120000 17.9 2000000 !
26 1.78 44959 31.2 400000 11.2 3400000 1.3
24 5.21 131594 28.8 3000000 4.4 5800000 23 |
22 7.85 198275 26.4 10000000 2.0
20 16.33 412463 24 21000000 2.0
18 25.15 635239 21.6 60000000 Ll
16 31.82 803710 19.2
14 47.73 1205564 16.8
12 182.02 4597461 14.4
Tandem axle
52 1.19 30057 62.4 4000000 0.8 900000 3.3
48 291 73501 57.6 1400000 5.3
44 8.01 202317 52.8 2100000 9.6 |
40 21.31 538248 48 4000000 13.5
36 56.25 1420763 43.2 8000000 17.8
32 103.63 2617487 38.4 20000000 [3.1
28 121,22 3061775 33.6 80000000 .8
24 72.54 1832215 28 8 *
20 85.94 2170673 24
16 99.34 2509130 19.2
“Total=+ 62.7 76.8
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Problem 12.11 N
Thickness of outer pavement edge is to be determined
ADTT= 3460 Dowel joints Yes B
Concrete
Design period=Y 20 shoulders no
Total no. of trucks during design period on design lane= 25258000 K 150 e
Trial thickness= 8.5 MR 650 psi
Single axle Tandem axle L.SE- ]2
[quivalent stress Table 12.6 234 208
Stress ratio factor= 0.36 0:32
LErosion factor- Table 12.8 2.730 2.895
Fatigue analysis Damage analysis
Axles per | Adjusted Axles in design
Axle load IOO(I) axles :)cr 1000| period (Expecgted A'ile I,Ofld Allov.v&?ble Fatigue Allm.v;}ble Damage
s LSF repetitions repetitions
trucks trucks repetitions)
Kip Kips Fig. %o Fig. %o
Single axle
30 0.45 227 36 2400 9.5 610000 0.0
28 0.85 429 33.6 8000 5.4 850000 0.1
26 1.78 899 312 23000 39 1400000 | 0.1
24 5.21 2632 28.8 52000 5.1 2100000 0
22 7.85 3966 26.4 300000 I.3 24()()()()(: i
20 16.33 8249 24 4000000 0.2 7000000 0.1
18 29,13 12705 21.6 14000000 0.1
16 31.82 16074 19.2 39000000 0.0
14 47.73 24111 16.8
12 182.02 91949 14.4
Tandem axle
52 1.19 601 62.4 190000 0.3 430000 0.1
48 2.91 1470 57.6 800000 0.2 630000 0.2
44 8.01 4046 52.8 10000000 0.0 1000000 0.4
40 21.31 10765 48 1900000 0.6
36 56.25 28415 43.2 3800000 0.7
32 103.63 52350 384 8000000 0.7
28 12122 61235 33.6 20000000 0.3
24 72.54 360644 28.8 100000000 0.0
20 85.94 43413 24
16 99.34 50183 19.2
. Total= 25.9 3.8




Problem 12.12

Thickness of inner shoulder edge is to be determined

ADTT 3460 Dowel joints Yes N
Concrete

Design period=Y 20 shoulders Yes

Total no. of trucks during design period on design lane= 25258000 K= 150 pci

['rial thickness 7 MR 650 psi
Single axle Tandem axle L.SF 1.2 o

Lquivalent stress Table 12.7 248 210

Stress ratio factor 0.38 0.32

l:rosion factor Table 12.10 2.540 2.620

Fatigue analysis

Damage analysis

Axles per| Adjusted Axles in design
Axle load lOO(l) axles :)cr 1000| period (Expec%ed ,\,\:Ic Io_ad Allmwable Fatigue '\“m? :fhlc Damage
= *LSF repetitions repetitions
trucks trucks repetitions)
Kip Kips Fig. % Fig. Yo
Single axle
30 0.45 227 36 730 31,1 150000 0.2
28 0.85 429 33.6 2600 16.5 220000 02 |
26 1.78 899 31.2 7800 11.5 320000 0.3
24 5.21 2632 28.8 30000 8.8 520000 0.5
22 7.85 3966 26. 100000 4.0 1000000 0.4
20 16.33 8249 24 600000 1.4 2500000 0.3
18 25.15 12705 21.6 7000000 0.2
16 31.82 16074 19.2 B
14 47.73 24111 10.8
12 182.02 91949 4.4
Tandem axle !
52 119 601 62.4 140000 0.4 180000 et
48 2.91 1470 57.6 700000 0.2 280000 0s |
44 8.01 4046 52.8 500000 0.8
40 21.31 10765 48 1000000 I.1
36 56.25 28415 43.2 2000000 1.4
32 103.63 52350 38.4 10000000 0.5
28 121.22 61235 33.6
24 72.54 36644 28.8
20 85.94 43413 24
16 99.34 50183 19.2
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