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APPENDIX 6. PERFORMANCE SPECIFICATIONS FOR FRICTION MEASURING DEVICES 

Friction measuring equipment may be self-contained or towed. If towed, the tow 
vehicle will be considered an integral part of the device. The friction 
measuring equipment and the tow vehicle shall meet the following conditions. 

1 . The friction measuring equipment shall: 

a. Provide fast, continuous, accurate and reliable friction measurements 
for the entire length of the runway, less the differences required for acce­
lerating and decelerating the vehicle at the runway ends. 

b. Be designed to sustain rough usage and still function properly and pro­
vide efficient and reliable methods of equipment calibration. 

c. Be capable of automatically providing the operator with a selection of 
average friction values for either each 500 foot (152 meters) or one-third 
segments of runway length. In addition, be capable of providing data whereby 
the average friction value for any length of runway can be manually calculated. 

d. Be capable of producing a permanent trace of friction measurements ver­
sus pavement length at a convenient scale, such as 1 inch (25 mm) equals 
approxi-mately 300 feet (91 meters). 

e. Be furnished with measuring tires which are designed for use in con­
ducting friction surveys and which meet ASTM E 670, Standard Test Method for 
"Side Force Friction on Paved Surfaces Using the Mu Meter, Annex A1, 
Specification for the Mu Meter Tire." Nonribbed (blank) tire(s) shall be used 
to eliminate the effect of tire tread wear and provide greater sensitivity to 
variations in pavement surface texture. The equipment manufacturer shall assure 
supply of the tires will be maintained and at competitive market price levels. 
The equipment manufacturer shall also guarantee that the performance of the tire 
is met by statistical methods conducted on each batch produced by the tire manu­
facturer. 

f. Be capable of consistently repeating friction averages throughout the 
friction range on all types of pavement surfaces. Friction averages for each 
500 foot (152 meters) segment located on the pavement surface must be within a 
confidence level of 95.5 percent, or two standard deviations of + 5 mu numbers. 

g. Contain a selfwatering system that distributes water in front of the 
friction measuring wheel(s) at a uniform depth of 0.04 inches (1 mm) (may be 
located on the tow vehicle). 

h. Be able to conduct friction surveys at speeds of HO and 60 miles per 
hour (65 and 97 kilometers per hour), within a tolerance of + 3 miles per hour 
(+ 5 kilometers per hour). 
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i. Include a complete set of operation and maintenance manuals including guide­
lines for training airport personnel. 

j. Have electronic instrumentation (solid-state electronics) that will enhance 
the information gathering and analysis capability of the equipment, and provide 
the operator more convenience in equipment operation and performance. The 
information gathered during a friction survey would be stored in an internal 
microprocessor memory and readily visible to the operator of the vehicle. This 
will allow for the examination of data, printouts, and calculation of average 
friction values over all or any portion of the test run. Each printout of the 
chart produced by the microprocessor unit shall include the following recorded 
information; runway designation, date, time of friction survey, a continuous 
trace of the friction values obtained for the entire runway length minus the 
acceleration/deceleration distances, provide printed marks depicting each 100 
foot (30 meters) increment of the runway length so easy reference can be made by 
the operator in identifying specific areas on the runway pavement surface, fric­
tion averages for either 500 foot (152 meters) or one-third segments of the run­
way length as preselected by the operator and average vehicle speed for that 
segment. 

k. Be painted a color that has high visibility on the airport. 

2. The vehicle used to tow the friction measuring equipment or in which the 
equipment is installed shall: 

a. Be able to conduct friction surveys at speeds of 40 and 60 miles per hour 
(65 and 97 kilometers per hour), within a tolerance of + 3 miles per hour (+ 5 
kilometers per hour). The vehicle when fully loaded with the prescribed quan­
tity of water shall be capable of accelerating to these speeds within 500 and 
1000 feet (152 and 305 meters), respectively, from starting position. 

b. Have cruise control to lock in the test speed. 

c. Have a yellow rotating beacon installed on the top of the vehicle and shall 
be equipped with radio communications with airport operations and ground control, 
as a minimum. 

d. Be equipped with a water tank constructed of strong lightweight material, 
such as fiberglass or reinforced plastic. In addition, the water tank shall 
have the capacity to complete a friction survey on a 14,000 foot (4,267 meters) 
runway in one direction and all necessary appurtenances to deliver the required 
water flow rate to the friction measuring wheel(s). 

e. Have appropriate heavy-duty 3hock absorbers and heavy-duty suspension to 
adequately handle imposed loads. 

f. Be equipped with a device that will regulate the water flow within the con­
fines of the vehicle near the driver's position. In the case where flow regu­
lation is automatic, no device is required in the vehicle. 

12 



9/22/83 AC 150/5320-12 CHG 1 
Appendix 6 

g . Be equipped with a h e a t e r and a i r c o n d i t i o n e r . 

h . Be equipped with mounted spot l i g h t s on each s i d e of the veh i c l e wi th one 
c o n t r o l l e d from the d r i v e r ' s p o s i t i o n and the o the r from the p a s s e n g e r ' s 
p o s i t i o n . 

3 . The tow veh i c l e ( i f a s e p a r a t e tow v e h i c l e i s used) s h a l l : 

a . Be equipped wi th not fewer than two high wat tage halogen f l o o d l i g h t s mounted 
such t h a t t he f r i c t i o n measuring device and r e a r p o r t i o n of the tow veh i c l e i s 
i l l umina t ed to a l e v e l of not l e s s than 20 foot candles w i th in an area bounded 
by l i n e s not l e s s than 5 f e e t (2 meters) e i t h e r s i d e of the f r i c t i o n measuring 
device and not l e s s than 5 f e e t (2 meters ) in f ron t of and behind the f r i c t i o n 
measuring d e v i c e . 

Notes: 

1 . E x i s t i n g mechanica l /hydrau l io f r i c t i o n measuring dev ices t h a t a r e in good 
ope ra t i ng condi t ion may be r e t r o f i t t e d wi th e l e c t r o n i c i n s t rumen ta t i on meeting 
t h i s s p e c i f i c a t i o n . 

2 . High p r e s su re t i r e s may a l s o be inc luded , in a d d i t i o n to the spec i f i ed t i r e , 
when recommended by the manufacturer for use on i c e and compaoted snow covered 
s u r f a c e s . 

3 
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APPENDIX 5. INTERIM ITEM P-626, ASPHALTIC EMULSION SLURRY SEAL 
SURFACE TREATMENT 

Deacript ion 

626-1.1 This i tem s h a l l c o n s i s t of a mixture of emuls i f ied a s p h a l t , 
mineral aggrega te , and wa te r ; proper ly propor t ioned , mixed and spread 
evenly on a prepared under lying course or e x i s t i n g wearing course i n 
accordance with these s p e c i f i c a t i o n s and s h a l l conform t o the dimensions 
and t y p i c a l c ross s e c t i o n s shown on the plans and wi th l i n e s and grades 
e s t ab l i shed by the engineer . 

Mater ia ls 

626-2.1 MINERAL AGGREGATE. The mineral aggregate s h a l l meet t h e 
designated grada t ion(s ) given in Table 1. The t e s t for gradat ion s h a l l be 
made i n accordance with ASTM C-386. 

TABLE 1 . REQUIREMENTS FOR GRADATION OF AGGREGATE 
PERCENTAGE BY WEIGHT PASSING SIEVES 

Sieve Designation 
(Square Openings) Type I Type I I Type I I I 

3 / 8 1 0 0 1 0 0 1 0 0 
No. 4 1 0 0 9 8 - 1 0 0 7 0 - 9 0 
No. 8 9 0 - 1 0 0 6 5 - 9 0 4 5 - 7 0 
No. 1 6 6 5 - 9 0 4 5 - 7 0 2 8 - 5 0 
No. 30 4 0 - 60 3 0 - 5 0 1 9 - 3 4 
No. 50 2 5 - 4 2 1 8 - 3 0 1 2 - 2 5 
No. 1 0 0 1 5 - 3 0 1 0 - 2 1 7 - 1 8 
No. 200 1 0 - 2 0 5 - 1 5 5 - 1 5 

Asphalt content 
percent , dry 
aggregate 1 0 - 1 6 7 . 5 - 1 3 . 5 6 . 5 - 1 2 

Pounds of aggregate 
per square yard 6 - 1 0 1 0 - 1 5 1 5 - 2 0 
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Type I . This aggregate blend i s used to s e a l c r acks , f i l l v o i d s , and 
cor rec t moderate sur face c o n d i t i o n s . An approximate a p p l i c a t i o n r a t e of 6 
to 10 pounds pe r square yard based on dry aggregate weight i s used when 
s tandard aggregates a re u t i l i z e d . The f ineness of t h i s design provides i t 
with maximum crack p e n e t r a t i n g p r o p e r t i e s . A t y p i c a l example of t h i s type 
of s l u r r y surface would be on a i r f i e l d s o r o the r areas where only 
p r o t e c t i o n from t h e elements i s de s i r ed . 

Type I I . This aggregate blend I s used where i t i s des i r ed to f i l l surface 
vo ids , co r r ec t severe sur face c o n d i t i o n s , and provide s e a l i n g and an 
adequate sk id r e s i s t a n t su r f ace . An approximate a p p l i c a t i o n r a t e of 10 to 
15 pounds per square yard based on dry aggregate weight i s used when 
s tandard aggregates a re u t i l i z e d . A t y p i c a l example of t h i s type of s l u r r y 
surface would be on pavements with medium tex tured surfaces which would 
r equ i r e t h i s s i z e of aggregate to f i l l in the cracks and provide a good 
skid r e s i s t a n t s u r f a c e . Another example would be p lac ing a genera l 
s l u r r y on f l e x i b l e ba se , s t a b i l i z e d base , or s o i l cement as a s e a l e r p r i o r 
to f i n a l paving. 

Type I I I . The aggregate blend i s used t o give crown c o r r e c t i o n and an 
e f f e c t i v e skid r e s i s t a n t s u r f a c e . I t i s appl ied a t a r a t e of 15 pounds per 
square yard , o r more, based on dry aggregate weight for normal aggrega te . 
A t y p i c a l example of t h i s type of s l u r r y sur face i s the f i r s t and/or second 
course of a two-course s l u r r y t rea tment on f l e x i b l e b a s e , s t a b i l i z e d b a s e , 
or s o i l cement. Another example of t h i s type of s l u r r y sur face would be on 
pavements which have highly t ex tured surfaces and r equ i r e t h i s s i z e of 
aggregate t o f i l l i n the voids and provide an e f f e c t i v e braking f r i c t i o n 
coe f f i c i en t for the su r face . 

The f i n a l grada t ion decided on wi th in t h e l i m i t s designated i n the t a b l e 
s h a l l not vary from the low l i m i t on one s i eve to the high l i m i t on 
adjacent s i e v e s , or v i ce v e r s a . 

The mineral aggregate s h a l l c o n s i s t of sound and durable n a t u r a l or 
manufactured sand, s l a g , crushed s tone or crushed s tone and rock d u s t , or a 
combination thereof . The aggregate s h a l l be f r ee from d i r t , organic 
mat te r , clay b a l l s , adherent films of c l a y , d u s t , vegetable mat te r , and any 
o the r d e l e t e r i o u s subs tances . Smooth-textured sand of l e s s than 1.25 
percent water absorp t ion s h a l l not exceed the t o t a l combined aggrega te . 

The aggregate s h a l l conta in no f r ee water and s h a l l be nonp la s t i c as 
determined by ASTM D-423 and ASTM D-424. Aggregate r e t a i n e d on the No. 50 
s ieve s h a l l be 100 percent crushed. Mate r ia l pass ing the No. 50 s i eve 
s h a l l be 90 percent crushed. 
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TABLE 11. AIRCRAFT PERFORMANCE, TAKEOFF (BOEING 727-200 SERIES) 
JT8D-9 ENGINE, 15° FLAPS 

MAXIMUM ALLOWABLE TAKEOFF WEIGHT (1000 LBS) 

TEMP AIRPORT ELEVATION (FEET) 
•F 0 1000 2000 3000 4000 5000 6000 7000 8000 

SO 161,4 190.0 183.6 176.9 170.3 164.0 157.9 152.0 146.3 
55 190.0 187.7 180.6 174.1 167.7 161.6 155.6 149.8 144.2 
60 190.0 185.5 178.6 172.0 165.8 159.7 153.9 148.2 142.7 
65 190.0 185.5 178.6 172,0 163.8 159.7 153.9 148.2 142.7 
70 190.0 185.5 178.6 172,0 165.8 159.7 153.9 148.2 142.7 
75 190.0 185.5 178.6 172,0 165.8 159.7 153.9 148.2 142.7 
SO 190.0 185.5 178.6 172.0 165.8 159.7 153.9 148.2 142.7 
85 190.0 184.7 177.8 171.3 165,0 159.0 153.2 147.5 142.0 
90 187,4 180.6 174.0 167.7 161.6 155.6 149.9 144.3 138.7 
95 183.0 176.5 170.2 164.0 158.0 152.2 146.6 141.1 135.7 

100 178.8 172.4 166.3 160.3 154.4 148.8 143.2 137.9 132.8 
105 174.6 168.4 162.4 156.5 150.8 145.3 139.9 134.7 129.8 
n o 170.5 164.4 158.5 152.7 147.1 141.7 136.5 131.5 

REFERENCE FACTOR "R" 

TEMP AIRPORT ELEVATION (FEET) 
•F 0 1000 2000 3000 4000 5000 6000 7000 8000 

50 41 .1 42.7 45.9 49.5 53.4 57.7 62.4 67.5 73.0 
55 41.5 43.8 47.2 50.9 54.9 59.3 64.1 69.3 75.0 
60 41.8 44.9 48.4 52.1 56.3 60.8 65.8 71.1 76.9 
65 42.1 45.3 48.8 52.6 56.8 61.3 66.3 71.7 77 
70 42.5 45.6 49.1 53.0 57.2 61.8 66.8 72.3 78.2 
75 42.8 46.0 49.5 53.4 57.7 62.3 67,4 72.9 78.9 
80 43.1 46.4 49.9 53.8 58.1 62.8 67.9 73.5 79.6 
85 43.7 47 .1 50.7 54.6 58.9 63.7 68.8 74.5 80.7 
90 45.2 48.6 52.3 56.4 60.9 65.8 71.2 77.1 83.5 
95 46.7 50.2 54.1 53.3 63.0 68 .1 73.7 79.8 86,4 

100 48.2 51.9 55.9 60.4 65.2 70.5 76.3 82.6 89,6 
105 49.9 53.8 58.0 62.5 67.6 73.1 79.1 85.7 93.0 
110 51.8 55.8 60 .1 64.9 70.1 75.8 82.1 69.1 

RUNWA? LENGTH (1000 FEET) 

HEIGHT REFERENCE FACTOR " R" 
1000 LBS 40 45 50 55 60 65 70 75 80 85 90 95 

110 4 .00 4.00 4.00 4.24 4.62 5.00 5.38 5.75 6.12 6.48 6.84 7,19 
115 4.00 4.00 4.22 4.65 5.07 5.46 5.89 6.30 6.71 7.11 7.51 7.90 
120 4.00 4.14 4.61 5.07 5.52 5.98 6.43 6.88 7.33 7,78 8.23 8.67 
125 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.01 9.52 
130 4.33 4.87 5.42 5.96 6.50 7.05 7.60 8.15 8.71 9.28 9.86 10.45 
135 4.67 5.26 5.85 6.44 7.03 7.63 8.23 8.85 9.48 10.13 10.80 11.49 
140 5.02 5.66 6.30 6.94 7.59 3.25 8.92 9.61 10.32 11.06 11,83 12.64 
145 5.39 6.09 6.78 7.48 8.19 8.91 9.66 10.43 11.24 12.06 
150 5.77 6.53 7.28 8.05 8.82 9.63 10.46 11.33 12.24 
155 6.17 6.99 7.81 8.65 9.50 10,39 11.32 12.30 
160 6.57 7.47 8.37 9.29 10.23 11.22 12.26 
165 7.00 7.98 8.96 9.97 11.02 12.11 
170 7.44 8.51 9.59 10.70 11.86 
175 7.89 9.06 10.25 11.47 
180 8.37 9.64 10.95 12.30 
185 8.85 10.25 11.69 
190 9.36 10.90 12.47 
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TABLE 12. AIRCRAFT PERFORMANCE, TAKEOFF (BOEING 727-200 SERIES) 
JT8D-9 ENGINE, 5° FLAPS 

MAXIMUM ALLOWABLE TAKEOFF WEIGHT (1000 LBS) 

TEMP AIRPORT ELEVATION (FEET) 
°F 0 1000 2000 3000 4000 5000 6000 7000 8000 

50 190.0 190.0 190.0 184.6 178.0 171.4 165.0 158.9 153.0 
55 190.0 190.0 188.7 182.0 175.3 166.7 162.4 156.4 150.6 
60 190.0 190,0 186.6 179.8 173.1 166.6 160.4 154.4 148.7 
65 190.0 190.0 186.6 179.8 173.1 166.6 160.4 154.4 148.7 
70 190.0 190.0 186.6 179.8 173.1 166.6 160.4 154.4 148.7 
75 190.0 190.0 186.6 179.8 173.1 166.6 160.4 154.4 148.7 
80 190.0 190.0 186.6 179.8 173.1 166.6 160.4 154.4 148.7 
85 190.0 190.0 185.7 178.8 172.3 165.9 159.8 153.8 148.1 
90 190.0 188.5 181.5 174.8 168.4 162.2 156.3 150.6 145.1 
95 190.0 184.2 177.4 170.9 164.6 1SB.6 152.8 147.2 141.8 

100 186.5 179.8 173.3 167.0 160.9 155.1 149.3 143.8 
105 182.0 175.6 169.3 163.2 157.3 151.6 146.0 140.5 
110 177.8 171.5 165.4 159.4 153.7 148.1 142.6 137.4 

REFERENCE FACTOR "R" 

TEMP AIRPORT ELEVATION (FEET) 
°F 0 1000 2000 3000 4000 5000 6000 7000 8000 

50 60,7 63.4 68.8 74.7 81 .1 88 .1 95 .8 104.3 113.5 
55 61 ,3 65 .2 70.7 76 .8 83.4 90.6 98.5 107.2 116.7 
60 61 .9 67.0 72.6 78.7 85.5 92.9 101.1 110.1 120.0 
65 62.4 67 .6 73 .2 79.4 86 .3 93.8 102.0 111.1 121.0 
70 63 .0 68.2 73.9 80 .2 87.0 94.6 102.9 112.1 122.1 
75 63.6 68.0 74.6 30.9 87 .8 95.4 103.8 113.1 123.2 
80 64.1 69.5 75.3 81.6 88 .6 96 .3 104.7 114.0 124.2 
8S 64.9 70.3 76.1 82 .6 89.7 97.5 106.1 115.5 125.9 
90 67 .2 72.7 78.7 85.4 92.8 100.9 109.8 119.6 130.2 
95 69.8 75.4 81.7 88.6 96 .3 104.7 113.9 124.0 134.9 

100 72.5 78.4 85 .0 92 .2 100.1 108.8 118.4 128.8 
105 75.4 81.6 88.4 95 .9 104.2 113.2 123.2 134.1 
110 78 .3 84.8 91.8 99 .6 108.3 117.8 128.4 140.0 

HEIGHT 
1000 LBS 60 70 

110 5,50 5.50 
115 5.50 5.50 
120 5.50 5.50 
125 5.50 5.50 
130 5.50 5.50 
135 5.50 5.98 
140 5.55 6.48 
145 6.00 7.00 
150 6.47 7.55 
155 6.95 8 .11 
160 7.45 8 .70 
165 7.97 9.32 
170 8 .51 9.95 
175 9.07 10.62 
180 9.65 11.31 
185 10.24 12.03 
190 10.85 12.77 

RUNWAY LENGTH (1000 FEET) 

REFERENCE FACTOR "R" 
80 90 100 110 

5.50 5.50 5.50 5.95 
5.50 5.50 5.97 6.59 
5.50 5.91 6.58 7.24 
5.75 6.40 7.21 7.93 
6.28 7.07 7.86 8.65 
6 .83 7.69 8.54 9.39 
7.41 8.33 9.26 10.18 
8 .00 9.00 10.00 11.00 
8.62 9 .70 10.78 11.86 
9.27 10.43 11.60 12.77 
9.95 11.20 12.45 13.72 

10.66 12.00 13.36 14.73 
11.40 12.84 14.30 15.78 
12.17 13.73 15.30 
12.97 14.65 
13.82 15.62 
14.70 

120 130 140 

6.50 7.03 7.53 
7.18 7.76 8.31 
7.90 8.53 9.14 
8.64 9 .33 10.01 
9 .42 10.18 10.93 

10.24 11.08 11.91 
11.10 12.02 12.93 
12.00 13.01 14.02 
12.95 14.05 15.16 
13.95 15.15 
15.01 
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CHAPTER 5 . AIRPORT MANAGEMENT RESPONSIBILITY 

1 1 . RECOGNITION OF THE PROBLEM. Each a i r p o r t o p e r a t o r s h o u l d b e aware o f 
t h e s u r f a c e c o n d i t i o n o f runway p a v e m e n t s a t a l l t i m e s . N a t u r e can 
c h a n g e runway s u r f a c e c o n d i t i o n s i n a s h o r t p e r i o d o f t i m e c a u s i n g a 
good d r y s u r f a c e t o become s l i p p e r y when w e t . 

1 2 . ESTABLISHMENT OF A SURFACE FRICTION MAINTENANCE PROGRAM. The a i r p o r t 
manager s h o u l d e s t a b l i s h a n a c t i v e runway m a i n t e n a n c e program and make 
n e c e s s a r y i m p r o v e m e n t s b a s e d o n v a l u e s o b t a i n e d i n f r i c t i o n s u r v e y s . 

1 3 . SUGGESTED MAINTENANCE SCHEDULE. F o r any m a i n t e n a n c e program t o 
s u c c e e d , runways s h o u l d b e i n s p e c t e d f r e q u e n t l y . O b s e r v a t i o n s n o t e d 
d u r i n g v i s u a l i n s p e c t i o n s o f pavement s u r f a c e s w i l l h e l p d e t e r m i n e i f 
a f r i c t i o n s u r v e y i s r e q u i r e d . T a b l e 5 - 1 s u g g e s t s a s c h e d u l e f o r 
f r i c t i o n s u r v e y s b a s e d o n a n n u a l a i r c r a f t o p e r a t i o n s . 

TABLE 5 - 1 

SUGGESTED SCHEDULE FOR FRICTION SURVEYS 

Annual A i r c r a f t O p e r a t i o n s F r i c t i o n S u r v e y 

l e s s t h a n 1 2 , 0 0 0 when r e q u i r e d 

1 2 , 0 0 0 - 3 0 , 0 0 0 o n c e e v e r y 2 months 

3 0 , 0 0 0 - 5 0 , 0 0 0 o n c e e v e r y month 

5 0 , 0 0 0 - 1 0 0 , 0 0 0 o n c e e v e r y 2 w e e k s 

1 0 0 , 0 0 0 - 2 0 0 , 0 0 0 o n c e e v e r y week 

2 0 0 , 0 0 0 a n d a b o v e t w i c e a week o r more 
a s r e q u i r e d 

1 4 . TRAINING OF FRICTION SURVEY PERSONNEL. When i n i t i a t i n g t h e runway 
f r i c t i o n s u r v e y f o r t h e f i r s t t i m e , t h e a i r p o r t o p e r a t o r s h o u l d s e e k 
a d v i c e from t h e e q u i p m e n t m a n u f a c t u r e r ' s r e p r e s e n t a t i v e a s t o t h e 
o p e r a t i o n o f t h e f r i c t i o n - m e a s u r i n g d e v i c e and t r a i n i n g o f t h e a i r p o r t 
p e r s o n n e l who w i l l b e r e s p o n s i b l e f o r c o n d u c t i n g t h e f r i c t i o n t e s t s . 

Chap 5 
Par 11 Page 31 (and 32) 


