APPENDIX J. SAMPLE WIND FORCE CALCULATION



Wind Effect Analysis

Given Vehide velocity during breaking with no wind at 0. 1-second intervals
Mote: Refer to the following three spreadshects throughout the process below.

)

3

4)

Calculate stopping distance with no wind:
a) Find decelermtion (al} (al is negative since it is a degeleration):
Avl
al=——
Af
b} Find the stopping force (M) by Newton's Law (also negative):
F1 = Mass+al
¢} Calonlse the siopping distance using the ghven velocity:
dl, =dl_, +v],  *Af
Determine the drag forces cavsed by head and 1ail winds:
#)  First, calculate the drag force with no wind:
D, = DragForce(lb)}
Cr = DragCoefficient = 3
A, = Fromtaldrea( fi~2) =23
p = AirDensity(ib* s72 1 ft)y = 00234

V' = Velocity{ ft ! 5)
by  Add 14.7 fifs (10 mph) of wind Lo the velocity for 2 head wind and subiract it for a tail wand
¢ Calculate the drag forces with bead and tail winds using the new velocities (0, and D).
d) Since the drag force with no wind is already inclnded i the calculation of step 1. only the
differcnce in drag caused by wind is needed for the caleulations:
D.=D-D,

D, =0 -0
Caleulate the stopping distances as affacted by wind:
a)  Add the drag foroes by the wind from the stopping force without wind to ge1 the total stopping
forces in wind:

_Codap¥?

D,
2

Fy=f+D,
F.=F+1
b) Calculate the deceleration rates by dividing the mass of (he vehicle from these new stoppmg forces
I

3
m
¢ Calculate the new velocity profiles nging these deceleranoms:
V2, =V2 _,+a *Mi
V3, =V3_ ~a3,* A
d} Using these velocities, calculate the siopping distance in the same way as in step 1-¢.
¢} To find the differcaces in stopping distance due to wind, subtract the no wind stopping distance
from =ch af the teo dismnces:
Mz = dﬂz _d]
M3 = d; _d-|
These results can be further refined by sdditional itetation. To do this, substitinte the results for V2 and
V3 into the procedure a1 step 2-b, anj repeat the remaining caloulations. Contioue to iterate this

process until the stopping distance results converge. The results from this analysis converged after
three iterations.
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DATE OF TESTING : - 14724198 PAGE: 1/2
TARGET SFEED : 40 MPH TEST WHEEL : LEFT

TEST SITE :  RUNWAY 223 17 | |TESTSITE: RUNWAY 22 & 17
PAVEMENT TYPE: ASPHALT PAVEMENT TYPE: ASPHALT
ITEST TYPE : DRY TESTTYFE: WET
COMMENTS : ASTME 1337 - 80 | [COMMENTS : ASTME 1337 -20

1 40,0 i) 1 g7.5% 39.7 59

2 389.2 a0 2 g7.49 38.1 59

3 49,48 58 3 gg.9 38,5 53

g 33,5 59 4 £6.8 19,5 59

g 39.5 59 5 g4_3 41,5 59

g 40,4 59 6 87.6 40.4 59

7 40.3 55 7 87.2 40.0 59

& 40.3 59 B BHE,7 307 59

g . 40.3 59 g B6.8 39.9 59

in G1.1 40.3 59 10 B7.4 a0.1 59
TEST SITE ; RUNWAY 17 (LARGE RaDlus) | fTEST SITE : " RUNWAY 17 (SMALL RADILS)
PAVEMENT TYPE: JENNITE IPAVEMENY TYPE: JENNITE '
TEST TYPE : WET TESTTYPE: WET
COMMENTS : ASTM E 1337 -90 COMMENTS - ASTME 1337-90

1 35.4 40.2 a2 1 43.1 40.7 60

z 37.1 35.8 62 2 41.9 40.8 &0

3 35.90 398 62 3 39.2 40.9 £0

4 35,8 39.8 62 4 i0.9 40,8 0

5 23.9 35.5 62 5 38.0 40.6 60

5 4.4 39.7 60 6 15,8 40.1 €0

7 33.2 390_2 60 7 40.1 39.9 &0

E 4.8 28.5 55 i 8 41.1 39.8 [2¥

9 8.9 40.0 ha g 44.4 39.6 60

10 35.2 40.1 60
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