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TABLE 1. REGRESSION CDEFFICIENTS TO CALCULATE DAMAGE

FACTORS FOR VARIOUS AXLE CONFIGURATIONS

Laog{Damage Factor)

s + bilLogi{lLead)) + ci{log(icad))?®

AXLE
CONFIGURATION

e e e e S R T N I S T T T AR

v o Y ST e e e S ek e bl e ki 4 LA bl L LA Ay O LI S AT S B B Y TS e Y W s P e o S o e vk bl it L) At LA AL NS A A S AT i S B T e ST S T

Two=Tired Single
Fromt Axle

Four—Tired Single
Rear Axle

Eight-Tired
Tandem Hxle

Twelve-Tired
Tridem fAxls

Sixteern~Tired
Quad Axles

Twenty-Tired
fuinmt Axle

Twernty—-four
Tired Sexiet
Axle

-=2. 373479

—&. 740987

—i.255144

-1. 873428

-2, 224981

-Z. be6882

-2, G443

#. 289133

1. B4BEST

. 37389

1.8937472

1.3913934



TABLE 2. PAVEMENT STRUCTURES FROM AASHO
ROAD TEST USED IN ANALYSIS

CRUSHED RASHTO
ASPHALTIC STONE IMPROVED STRUCTURAL
CONCRETE BASE . SUBGRADE MUMEER
3 3 = 2. 62
4 3 a8 3. 85
b 3 8 3. S
6 3 a 3. 94
= & 8 2. 94
4 & 8 3. 48
1 & 8 3. 58
& & 8 4. Z6

TABLE 3. AXLELOAD DISTRIBUTIONS USED IN INVESTIGATION

AXLELORD, Kips

AXLE NUMBER 1 = e 1 2 3
HEAVIEST AXLELOAD ON

DESCRIPTION OUTSIDE RXLE MIDDLE #XLE
Beginming Axleload a 1 31 & 31 15
Irerenental Axlelocad il +Z — il - + =
Firmal Axlelcoad a8 e fal a8 =5 =1
Begirming Axleload iz 13 =59 iz z3 13
Inecremental Gxleload 7@ -+ - & - +&
Fimal Axlelcad 12 19 =3 1z 23 13
Begirming Axleload 16 it =7 16 =7 11
Incremental Axleload 1A +& - @ - +2
Final Axlsaload it 17 =3 15 =1 17
Beginming Axleload 4" 3 23 = &5 3
Iroremental Axleload & S - @2 - FiZ
Fimal Axlelnad =i 15 132 28 13 15

Egual Tandem

Begirming Axleload 2 =26 2e
Ivneremental Axleload +& -1 -1
Firmal Axlelcad =i 13 15




TABLE 4. COEFFICIENTS FROM REGRESSION ANALYSES OF
UNERQUAL LOAD DISTRIBUTION ON INDIVIDUAL
RXLES OF TRIDEM AXLE GROUP

log(Multiplying Facter) = & + B(Ratic) + c{Ratim?

im which Ratic (M - Ly /7 I

M = Maximum Axleload., kips,
I = Intermediate Axlelocad, kips,
L = Least Axlelocad, kips, and

&, b, = coefficients

Load Patternm: 1. L,I,M 2. M, 1L 3. ME,E 4. E E,H

Constarnt a a. 468782731
Coefficient b 1. A332Q7873
GCoefficient o -7, 15A5124=A7
Stardard Eyror of Estimate B, B7.3149
Correlaticn Coefficient, R & SeREL

F Ratiao 1183. 4

Load Pattern: 1. I,L,M 2. My, I 3. E,L,E
Coarmgtant a oL liglzielEsE
Coefficient b 1. SR7I54035
Loefficient © &, I77RL4882
Starndard Error of Estimate . BEI341
Correlation Coefficiernt, R @, 22785

F Ratia JE6. 9

Lead Pattern: 1. L,M, I 2. I,M L. 3. E,ME
Corstant a -, B2 35937584
Coefficient b 1. 2832412872
Coefficient c© -, Z1LATESSRAIE
Standard Ervor of Estimate . AABIES
Correlation Coefficient, R @, BEITS

F Ratio 5 71,7

Load Patterm: 1. L,E.E  &. €,E,L

Comstant = g, BRR439342 1
Coefficient b @. BESIRSIT1ED
Coefficienmt c @, 2363TT17E2
Starndard Error of Estimate @, A56.34
Corvelation Coefficienmt, R B, 3827

F Ratia 1437, 4

Load Patterw: 211 Patterrns RAbave

Comstant a ~@. 198423G7 1
Cogfficiemt b L 2191282
Coefficiant © —@, 174635323
Standard Erroc of Estimate LS AT by
Correlation Coefficienmt, R @, 4@

F Ratiz 2GES, 4




TABLE 5. FATIGUE ANALYSES OF WEIGHT DATA ON TRIDEMS OF
SINGLE-FRAME VEHICLES OR TRACTOR OF
SEMI-TRAILER VEHICLE, AXLES 2, 3, AND 4

T e — cttme e e e s o e ek e st AL ALt S S L Tlmd UrLm Tomk Mt s T TR R TN [T 4Ty el vy e et M fatad Abs Smes e S s e e e e T e

UNEVEN
suUMm OF 0 =
EAL EVERN
Fatigus for Evenly Loaded Tridem 287.65
Adjusted Fatigue by Load Pattern 839. 31 =.32178
RAdjusted Fatigue without Regard to Ta7.24 . B3EE
Load Patternm
Tmtal Mumber of Tridems Analyzed 1,835
Fatigue for Evenly Loaded Tandem .53
Adjusted Fatigue for Urnevenly 2. 66 32,67
Loaded Tandem
Tetal Numbeyr of Tridems Pralyzed 11
as Tandems
E = All Bxles Everly Loaded
M = Heaviest Axleload of Tridem
L = Least Axlelocad of Tridem
I = Intermediate Oxleload of Tridem
LOAD PATTERN MUMBER
OM TRIDEM ANALYZED PERCENT
E,E,E 77 7.3
M,E,E 24 2.3
E, M, E 4 ra P
E, &, M 38 3.6
L.E,E iz ii.4
E,LLE 4 B 4
E.E,L 71 6.7
L, I, M =27 2.5
LM, I @9 29.3
I.L,M i1& 1.5
I,mM,L 42 4.1
M, L, I 21 Za. @
My I 18z 3.6



TRBLE 6&. FATIGUE ANALYSES OF WEIGHT DRATA ON TRIDEMS OF
SINGLE-FRAME VEHICLES OR TRACTOR OF

LINEVERN
aumM OF 000 e
EAL EVEN
Fatigue for Evenly Loaded Tridem 216. 85
Rdjusted Fatigue by Load Pattern ‘ 417. 44 1.93
RAdjusted Fatigue without Regard to 413. 62 1.31
Load Pattern
Total Number of Tridems ASrnalyzed 8986
Fatigue for Evenly Loaded Tandem 1@, 23
fdjusted Fatigus for Urnevenly 3335. 84 3. 64
Loaded Tandem
Total Mumber of Tridems Analyzed a8

as Tandems

E = All Axles Evenly Loaded
M = Heaviest Axlelocad of Tridewm
L = Least Axleload of Tridem
I = Intermediate Axleload of Tridem
LOAD PATTERN NUMBER
On TRIDEM AMALYZED PERCENT
E,E,E 123 13.7
M, E,E 477 T
E,ME 3 1.@
E,E, M 36 4, @
LyE,E =17 5.5
E.L.E 27 3.0
E,E,L 41 4,5
L, I, M e a.@
LM, I 45 T 1
I,L.M 183 i1.5
I, M, L &8 7.5
My io, T 171 1%3. 2
M, I.L 142 1i. 4




TABLE 7.

FRATIGUE ANALYSES OF WEIGHT DATA ON TRIDEMS OF

SINGLE-FRAME VEHICLES OR TRACTOR OF

BEMI-TRAILER VEHICLE,

ALL

AXLES

et b s bt e s b bbb ekt okt ek e e oyl s e et bk b e e et e e ke i b ek e el e et s o e s bt e sl i e b e e e b bt bl i S ke e e e e e e

e b bk i i bt AR bl bk S8 LD A L 1S P b i e P e e i bt Y bk e bk S b b e b et A e’ s iR e e ek bk il ek S L i ree s e b e e e

Fatigue Ffor bBvenly Loaded Tridem

Adjusted Fatigus by Load Pattern

Adjusted Fatigue without Regard to
Load Pattern

Total Mumber of Tridems Amalyzed

Fatigue for Evenly Loaded Tandem

Hdjusted Fatigue for Unevenly
Loaded Tandem

Total Mumber of Tridems Aralyzed
as Tandems

£ = All Axles Evenly Loaded

M = Heaviest Axleload of Tridem

L = Least Oxleload of Tridem

I = Intermediate Axnlelaoad of Tridem

LOAD PATTERN NUIMEER
OM TRIDEM ANALYZED

E,E,E ZQE
M, E.E 71
E, M, E 13
E,E, M T4
L.E.E 17a
E.L,E 31
E,E,L 112
Ly,I,M 293
Ly, I 3595
Iyl M 119
I, M, L 1@
My by I 1393
M, I,L EEh
TOTAL 1,991

1172, 86

1,

14

3419, 3

PERCENT
1.

- =
Y LR O O OO0 e i L S

MU e TG~~~

H
&

551

.76

13



TRBLE 8. PERCENT OF TRIDEMS
WITH MIDDLE AXLE RS PART
OF GIVEN LOAD PATTERN

LOAD

PATTERN PERCENT
Ky M, x 24.5
Ky loy X _ 17.8
Ny IaH . 25. 8
Ky E4 X 32.1

Sty . b s 2

TOTAL 129. 8

iy e e v mors e




