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BACKGROUND

1. “mnstructlon project at Kuujjuag a
Qué%éc during’summers of 1999, 2000 and |

2001 ($12 700000 T.E.C. 75

f o

2. During reconstr@ﬁ)’r-mf the main runway*
(07> :95), all traffic including-daily'B-737 traffic

c ”‘(,kha’d to-be transferred to secondary gravel
“runway(13-31) for 3 mg,gths in-thé summers
of 2000 and 2001. %% -




3. AnfrClpated Jet traffic solicitation on.ruaway
13-31 and aﬁgg@mﬁ 4ssue-raised by local.
ieslead-TC reglonaﬂ' staff to search.

4st suppressant product for runway

.
e

. This S|tuat10n-4ed t@ﬁan experlmental
apphcatlon of-duist suppressant on a gravel
runway semving jettraffic during summers of
2000 and 2001.
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'KUUJIIUAQ AIRPORT LAYOUT .

Transport Canada Airport
Managed by Kativik

Length: 1524m (5000") Regional Government
Wwidth: 46 m (150 .

TORA = 5200 feet ".’%

LDA = 5000 feet )

RUNWAY 13-31:

Slope 31 =+ 1.6%

6000 x 15Q°

O7I
Construction 1942-45 USAF

Take off and landing:

Roughly 66% on runway 31 (river side)
Riviere Koksoak River




TYPICAL DAILY TRAFFIC

» B-737 First Air 2 or 4 movements daily
» HS-748 Air Inuit 2 or 4 movements daily

= FIRST AIR

> Average aily'30 - 46 moyaments ﬂa;ll »




GENERAL DISCUSSION
GRAVEL RUNWAY




LOSS OF GRANULAR MATERIAL
(B-737 I\/Iovements)

> 3.5 to 9 tons can be lost with each movement

»Material replacement cost = $100 to $300




FACTORS INFLUENCING
LOSS OF FINE PARTICULES

(Less than 75 um)

» Traffic level and aircraft typé

»Maintenance (freqguency — equipment)
»Runway geometric '
» Subgrade strength




Surface hardness decreases rapidly

Leads to loose coarse material problem
»Segregation
»Rutting
»Surface irregularities  (ondulation, was boardy, etc)
»Loss of bearing strength (poor CBR value)




IMPACT ON AIRCRAFT
OPERATION

» Increased take offidistance (Higher'rolling
reS|stance) . S o

> Handllng problem

. e e, S o

» Stone damage (props flaps, wmgs gears, |

dampers, tlres)

! ™
> Increased structu e




GRAVEL RUNWAY

.

MAINTENANCE

Runway has to be
compacted almost

on a dally basis to:

» Drive loose stone
Into the'surface

» Reduce rolling resistance
(reduce drag)

» Close the surface to prevent
erosion _
(blast and water) .

» Eliminate initial rutting

Regular grading operations are

critical to:

» Correct roughness and other
surface problem

» Restore grade and gradation

» Add granular material
(segragation problem, etc)




PRODUCT TESTED

.-—--Il-.-l-i\

Loghs
>EnV|rokIeeEt-( 'strlal SUp m I‘nc )1S an 4
intense Use Contif s life dus’t‘c@,‘@bl agent. <

> Safe‘afﬁ#‘hendly todvoth envwmen.tmg_humans

» Only produ , eeting ting the Foemg_ .
standard D i gompiny uses to test
bmding _a S.as Wel as de-icing fluids.

> Supplied as-w?fo use |IC‘Id that can be . sprayed
directly over el surfaces.




PRELIMINARY APPLICATION
e JUNE 2000

_'l'
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On alpha taxiway beside the aprn 0 eva ate
performance and impact:on an operational
surface. (Curing;-Stability, crust potential)

- ;_,._1"" ﬁ! e
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.* - APPLICATION WIDTH = -

HROTES:
= STANDARD DAY  » JTBD-1T ENGINES OTHER JTED ENDINES
* SEALEVYEL EXHIRIT EARALL A WEL DOITY COMNTOLRS
- ROWIND & ADDCLIFT 1.0 M) TO AxialL DISTANCE
« STATIC AIRFLANE  FOR LODIL TX7-100 AIRFLANES

200 MPH (480 KMEFY

PO WP (00 M) AONERER | LR AR &0 WP T 3T F T
bk T ¥ R
15 MPH [240 KR /-I,.—r:l.'-u-'mtlnnvl'u- /_ R TO M
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FROLIND PLANE
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HENIHT ABOVE GROLUIND

’: AP ANE

MSTAMNCE FROM AIRPLANE CENTERLINE

According td jét engine exhaust Velocity = .
contours: at take off power (B-737-200)




“APP Ll CATIbN INFORMATIO NI 3

E

Surface preparatmn | i
»>Complete gradlng and compactlon ,
~ If neeessary, new material.addition to =

correct grade or gradatlon

Appllcatlon rate
»Based on-sieye ahalysis and speC|aI ¥
.-ab test.performed by the supplier:- - =
>Based on.a 75'mm (3”) thickness:

treatment (0,75 I/sg:nT)

F




LS

™

F

RUNWAY 1331~

I0m
100 feet >|

25-0 CRUSHED STONERL

50-0mm CRUSHED STONE

EXISTING RUNWAY
SURFACE BEFORE OVERLAY

45m

150 feeft

- Regraveled during .supimer. 1999« - 28mm . 100% passifig. +
SN ek A =l e 2. mm ~..45 % passing
.55_}000 R W 0,075 mm 25 107 9%, passing

i

W o i



PRODUCT APPLICATION
. SUMMER 2000 * "

g
1045 m
K400 feet

ALF’HA\

A
AN

LA B

460 m
1500 feet

July 18 + 19 Rate 0,62 l/sq.m. + 0,52 I/sg.m.










"PRODUCT APPLICATION
-~ SUMMER 2001 -~

1645 m

5400 feet

460 m Ai 730 m sl 460 m

1500 feet 2400 feet 1500 feet

L 4 August 19 + 20 Rate 0.31 I/sg.m
5=

- Is_xl June 20 + 21 Rate 0.73 I/sg.m.

| August 19 + 20 Rate 0.86 I/sg.m

S=143
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Dustometer
Visual observations




'DUSTOMETER

Th_e‘CoIGr'ado State Urﬁversity':Dus_terhefer_ iSan: -
experimental road dUs_t mea-sure_ment'__device. '

“~The Dustometer.is.a SImple quantltatlve dust '
measuring deV|ce .

> Easy and.inexpensive to use ‘
» Allows large data sampling in a short period

> Proyed to be a very guantative repraductive ‘and B

precise for'unpaved'road dU'st measurements, <>

F' i s “ : L b Tl oE

We used the Dustometer in Kuu”uaq on runvvay
-~ 13-31 treated ‘and untreated surfaces durlng
summerZOOl B e R T

4
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DUSTOI\/IETER OBSERVATIONS

The: Dusfometer technlque dld not allow us to _
measure quanIitatlver the relative effectlveness of
the dust suppressant '

Runway SurfaCe conditions Wwere, Changing't"oo rapidly
“_compared to low traffic unpaved roads,-and quite
dlfferently from one area of the runway to an another.-
Moisture content constant’variation was an important .
prablematlc prevenﬂng dally continuous el ir ~ o’ 4
collection:. - Ry

]

+ .. Impossible to offset the moisture cpnt'ent_factor.

i




VISUAL OBSERVATIONS
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OVERALL PERFORMANCE
EVALUATION




FUGITIVE DUST REDUCTION

Dust suppressant effect was very noticeable on S31 area
compared to the type and amount of dust generated from
untreated surfaces. Proximity of S31 from the village was
one of the main concerns and the product obviously helped
us avoid complaints from nearby residents. The product
helped control unwanted fugitive air particles.

Dust was darker and deposﬂ_ed_ much more rapldly, thus )

———

The dust reduction effect was very noticeable in the early

stages and decreased gradually over.time.

After one year the effect was still visible but was reducing
rapidly after each grading operation. (Contamination, erosion
deeper than treatment thickness, rain wash-off ??)
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BINDING EFFECT AND IMPACT ON
RUNWAY CONDITION

The binding proprieties of the product noticeably reduced the
rate of aggregate loss.

Binding properties of the produﬁ%e very useful, specially in
dry runway conditions. Higher density, stronger cohesion and

longer water content retention contribute to reduce the rate of

loss of fine patrticles.

In high solicitation areas (S31) the binding effect reduced quite
.. rapidly (low slung engines intense solicitation). Loose stones
- appeared gradually on the surface but cohesion was still
~noticeable in the under layer compared to untreated surfaces.
This contributes to reduce the severity of rut formations.
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BINDING EFFECT AND IMPACT ON
RUNWAY CONDITION

After one year (S31) the binding effect was still noticeable In
lower solicitation areas but not in high velocity areas such as the
engines axis (0-2” layer was visible about 5% of the engines
axis). The life cycle of the product on S31 was about 12 months.

Observations provided by resident (PWSGC) technical staff
_confirmed the overall contribution of the product in reducing dust
emission and maintenance efforts (watering, grading, compacting
and material replacement).

Considering high traffic level and jet traffic in Kuujjuaq on runway
~13-31 during summers of 2000 and 2001 the product contrlbutlon
was beneficial.
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: "ECCSNQ_I\_/IICCONS_IDERATIONS,' :

Service Ievel was notlceably hlgher oh 831 than on'S13. untreated *
farea over.a annual- period’Periods-betweer grading operation = -
was roughly twice as long on the treated surface over aone year: -

“period. : :

ar
.

-Even with a higher traffic solicitation (2/3 of take off and landing
occurring on S31); the cost of treatment.and maintenance of $31
area was more or less equal to'what we had to pay under.the
corfstruction prolect to maintain service levels and-replace gravel
Iost on-$S13 based on'an annual evaluatlon perlod

- | 331 S
Treatments 7800 sq m. (2000) #$10 600 T e
Granular materlal replacement n/a . -$8800

. | i .
. .




. 'RECOMMENDATION FOR
= FUTURE APPLICATIONS

Appllcatlon width should be at Ieast 74 feet with. B-737 regular traffic;” |
: Wrth iIntense jet traffrc dust abatement must be applled every year at
Ieast In“high sohmtatlon areas:

.

Application should be considered-twice & year.in v'ery.’cri"tic_al a_r_ea ofs.

the runway to reduce’jet blast digging effect (rotation, initial reverse *

thrust-and at maximum takeoff power). T

: Appllcatlon rate must be reduced on thm Iayers of gravel to avord
crust formatlon st : :

t -

" Complete grading before-application jn order to establish t1ié fines - *
- content and gradation tniformity is very-important béfore application.
“ ' (Product perfopmance‘issmuch fower when applled On gravel aIready,'

exposed to traffic.) | :

i




% FINAL REMARKS

Performance evaluation of-dust suppressant should be undertaken
on-a nermal‘traffic gravel runway to evaluate the product life cycle:
- Half length runway treatm_ent evaluation programs should 'b‘e
considered in-order to evaluate’impact en service levels,
maintepance:efforts.and to measure rate of loss offine particles.

L

Dust abatement application product on gravel runways seems to - » _

have a certain potential insimproving overall servjce levels, reducing -

maintenance cost and increasing the life expectancy of caonstruction ~;
- and rehabrlrtatron works. : :

Congﬁlering the great‘humber of gravel runways in'Nofthesn Canada’
' and their important operation and construction costs; research, . =
- leading-to:solutions to gravel erosion'problems or alternative © - ™.~
< maintenance strategres could Iead to great savrngs for the tax payer -

andprivate operators.

i
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QUESTIONS?




"PRODUCT APPLICATION
-~ SUMMER 2001 -~

1645 m

5400 feet

460 m Ai 730 m sl 460 m

1500 feet 2400 feet 1500 feet

L 4 August 19 + 20 Rate 0.31 I/sg.m
5=

- Is_xl June 20 + 21 Rate 0.73 I/sg.m.

| August 19 + 20 Rate 0.86 I/sg.m

S=143
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RUNWAY 1331~

I0m
100 feet >|

100mm  25-0 CRUSHED STONE RS

50-0mm CRUSHED STONE

EXISTING RUNWAY
SURFACE BEFORE OVERLAY

45m

150 feeft

~ Regraveled-during summer 1999 . 28mn 100%_ . passifigy
“55.000T o i O 5mm - ~ 45 % passing

» i ¥/ 10,075 mm -, Bt07 %, passing ’

i




