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PLANS OF A CIVIL AIR PORT
1 N
RAY ACK (LEBANON)

By J + K . ua’akarun.

The object of this thesis is to study and design plans for

a Civil Air-port in Rayack ( Lebanon ) .

There are several important items which must be considered

in a problem of this type,some of Which are :

The meteoroligical conditions, the site and the techaical

position.

1 want to thank the following for their kindness in hel-
ping me with the preparation of this thesis:
Prof .08 born,the Ksara®s observatory Director,tne Director of the
meteorological Btation in Rayack,Colonel ?hurk ( commander in chief
of the military Air-port of Rayack ) and his officers who were ve-

ry generous in informationa and details.



CHOICL OF THE PROBLEM

If our country is to cope With the rapidly develeping

method of travel by air,it must plan at once to provide the ne=-

cessary landing facilities for air planes. <£§
There are already four in Lebanon ( Two on the sea sho- \Qiy

<
re and twWwo in the Beka”a Valley ) and about Six in Syria. \Vty
J

E . W l
But all were designed to serve a military purpose and §

not for commercial use.

The Beirut air port is the newest gne but very small

( run ways 800 . only ) for a present day commercial use and

a modern one is now being designed &

Since no one doubts that aviation Will develop® more

and more, in a comprehensive pla/nning of air ports so spacigus
that they will meet future demands can readily be understood.

A universal interest among our people is now directed toward the

matter of airports.
f
{

Even though great change in g few years may compel re- {
vision of present efforts,nevertheless these present develepments |

may be looked upon as an investment Without Which aviation can not |

develcops.
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Under theses conditions,one modern airport in Lebanon
is not sufficient. In number airports need to be proportioned
to the population to be served;in equipment they must be ade-
quate and safe for the maximum volume of air traffic that they

ahall have to accomaodate.

Being the door for main interior countries Lebanon mussc
have modern airports Serving as chief termin.il station supplemen-

ted by small local airports used in cases of emergency.

EBxpecting also a large i1ndustrial development in the
be
Near-Rast. Airports will 4ery useful and necessary.

SiTUATION OF QAYAGL AlR PORT,

\

The Air-port is situated by :

33° 49, @B" & of North latitude
and 3° 53° 24" or ( & h 2% Min 33 sec 7 ) of
Bast longitude to the altitude of 920 M. in the Center

of the Beka’a Valley.

Rayack is situated on the N.B. - G W axia of the Beka'a
valley at 9 Kme from Zahlé . It is a hellenic mediterannean Cli-
mate o Winter is very cold and rainy with a cold north wind .

Summer is dry but without any exXcesaive wWarmth.



AVERAGE VALUES
ForR 25 YEARS,
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On table { I ) observations are recorded for every
mon th and an average value# for the last &5 years taken by the

meteorological skation in Rayack & Ksara.

smong theee conditigns given in the table the Wind has
the more important effect on our design .+ As it seems from the

table the prevailing winds are :

NWN ,SWS ,3SEs5 ,NEN.
The Wwind has rarely a high velocity. The maximum velocity

recorded was in April 1959 of 68 Km 50.
e

-

The snow is recorded daily (1 , 2 , & days of snow etc ) /]\
In general the snow in Rayack does not attain the height of 30 4nAOU
and does not fall ever eals Alsog it doeas ay longe. errj’
y g//,_\\\ “__ffef’,,nn;-aL
N




According to the indications given by the meteorolcgi-
cal station it appears that our regicn is free from dense river
fogs, ground mist, smokey conditious, snowdrifte ,air travel in-

terfe cence {bjectionable alr currents and €ddies.

S0 in every point the meteerological conditions are fa-
vourable for the Cfggtructjon of the airport . In the statistics
of the French Alr gorces more than 9074 of accidents in Lebanon

are due to a mechanical cause,bad landings or take offse.

To diminish the accidents due to landings and take offs.
Rayack's Airport will have a piece of land 1.0 Kme by o Kme. in

length at one kilometer and more from the center of the towne.

This airport will be easily accessible from the main
highways. Two beautiful highways pass near to ite. ( The first aqne
Beirut , Zahlé , Rayack , Ba'albeck sv—ea- and a new one coming

from Damascus, Darzanaun bridge, Rayack , Ba’albeck, Homs , Hama

Aleppo sa_ggli\\

The ideal also in the location of this airport is that
it is near to the main center of the D « H , P . railway company.
The termini of the standard gage ( Rayack =- Aleppo - Turkey or
Bagdad ) and the narrow gage ( Beirut - Rayack , Damascus Hedjaz)

are half a mile from the new airporte.

So a spur line railroad comection would be very ecano-



mical and useful « It could facilitate transfer of passengers

and freight and facilitate airplane supply shipments.

Bounded by streets and railways . The airport in ,ﬁx

( 0
Rayack will have wide thoergh fares which will lead off from it

in all directions. ilpf' QP

It has an easy access to various public uytilities

such as electricity , gas , water , etceoa

The neccessary approach to the landing field does not

lead accross the towne.

An airport should be of pﬁgfer gize in addition to

being correctly placed . According to karl Lohmafln K among exis-

)

ting flying fields there s great variation in size from an air- }5\ ﬁ’
port the size of mitchel field in cleveland ~covering 1000 acres %ﬁo
down fo 40 acres airports in Boston and Pittsburgh,and there

are others elsewhere as small as <5 acres . These numbers are ta-

ken in 1991 and I think there are enough little and old to corres=-

pond with our modern time andi the future development.

Inqg:)case the airport of Rayack Will have a piece of
land 4,0 & 3 kilometers about 1110 acres which 4 think i8 more

than enough for immediate and future development.

The size of the airport is governed in general by the
types of planes that are to utilise it , the volume of traffic

that is tg be accomudatEi/ﬁnd the probable crowds that are to

Congregate therpe,
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4l3o0 the elevation of the property above tne sea level

mu2t be considered .

1f helicopter oplanes, vertical in their rising and landing
are ever used to the exclusion of other kinds of aircraft then

the area required for the airport Will be smaller.

The roof of a large house Will be good enough for the ri-

8ing and landiang of heligopters.

in 1930 lighter planes -leave the ground in from 400 to 800
horizental feet . In 1939 the french lighter planes ( Poteze 49 )
for 2 persons ) leuve the ground in from 150 to 200 peters hori-
2ontal distance o The Heavier in from 1000 to &000 horizontal
feet . But they all require a@ditional apace for the runway in

o/
the event of the stolling of the engine.

Airports,therefore,need to be provided Wwith certain mimi=-

mum rung for the planes.

According to the United States aerconastical Standards the
na rating.applies to landing areas that provide runways of
4500 feet and " B ™ rating applies to those whose runways are
2000 feet , a distance which is sufficient for the starting of
most planes in 1931 . There are some plane carrying passengers

that reguire 3500 in which to make their start.

Anyhgu-+q w7 case 1 have two runways of 2 Xm. each{one
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directed north south and the other N B N - 3 W S . making an angle
of about 25° ., These directions have been chosen to correspond
with the prevailing Winds. I5oolto Eoooére left free on both 8i-
des of the runways to have a good uncbstructed take - off and lan-
ding . In this manner all the length of the runway wWill be used

without any loss.

Because a rarified atmosphere does not permit of the
operation of an airplane at the same speed as the denser air of
a loWer elevation ,the lengths required for the take off and lan-
ding increases With the altitude and the size of the field must
be increased accordingly. A take off of IH00 or a location at sea

level,for example,¥ould have to be increased to <300 a8 a place

Which i8 a mile above the sea level.

Altitude
1000 v
5 Based on minimwa requi-
000
rements of landing area
8000
7000l al sea level.
000 }——
| Class " I "“-Rating 2500 ft.
8000——
ol Class n z 11 [1] ZOCO 1}
UOUU}"— = M.
(Jla.BS 1] ) ]} n -LJUO [1}
4000
i t : Class 1} 4 11 " Iéd@ "
S000—++ 4 - b
2000 4 : SRS
1000 }|—1 ! 4
L] gt o]
Seq Tegels-Bil B L ool cdool o b ol

0 I000 2000 3000 4000 5000 6000 7000 8000
( Flgc 45 )
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Fig. ( & ) = Required increase in landing area at various alti-

tude above sea level ( from airport Rating regulations ) .

Department of Commerce .) May 1928 )

Fige ( & ) Required increase in landing strips at various alti-

tude above seg jevel.

Altitude

10000~

QGOJ
| !
3000

Class

Class

20001

1000

Sea &evel--l
0 1000 2000 3000 4C00 H000 6000 7000 80CO

Length of landing strips in feet.

n

X

at 3ea level.,

Based on minimum requi-

reménts of landing strips

Rating «500 F¢.

2000

At 900 M. or 3000 feet abave sea level . The runways in the Airport

of Rayack Having a horiZontal length of about 7000 ft.

€achi are gooa

enough the time being for the take off and landing of a 21 passengers

afrplanese.

I don’t think that airplanes crossing the near Fast will be
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for more than 21 passengers. ‘ ’ﬁ\\\\

Bven 21 is a large number. Anyhew in case of incressing
traffic a possible enlarging of the airport may be easily done.
Being limited on the South by a cultivated land where ne buil-
dings are erected. The Airport has a free view without any obstruc=-
tion for a distance not less than 15 Kilometers. We have also the
same distance and even more towards the North. A man standing on
the terrasse of the Airport station Which has o stories above the
graund level can easily see all areund him Without any obstruc-

tion to a radius of 20 Km.

S0 nothing interfere with the plane as it fellows the
necessary angles of ascent and descent,which amount to I foot up
or doWn to each 7 feet of forward travel in 1951 and to 15 feet

of forward travel noWadayse.

Obviously from this calculation an adjacent building
40 feet high in the path of ingoing out going planes would render
useless a portion of the landing field <80 ft. in radius as far

as the rising and alighting of air planes is concerned.

That is why in my case 1 design the buildings and
hangars in a central place where a distance of not less than

200 meterz or 870 ft. is separating them from the main runways.

Also no building in Rayack are more than 2 Stories .
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The residential sechionq\ia well planned . We have residential
houses QE’Ene to tWo Stories surrounded by gardena . This residen-
tiallis placed to the East of the airport in such a place and at such
a distance from the airport so that the neise incident to the ope=-
ration of the engines in the airplanes and the flashing or rotating
of the airway beacons through the night which are very disturbing

to overly nervous peaple are very much reduced by the prevailing

winds, blowing from the North or from the South.

In the United States ,the flight of an airpluae must
be above 500 feet in crossing the property of an adjoining owner
other wise it may be regarded as trespass . " Where lower altitu-
des are neccessary therefore the owWwners of airports must secure
the Consent of adjoining property awners,or acquire such rights

by Condemnatione.

Here there i8 no law or rule determining the flight

5 oo
of an airplane.
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THE DEVELOPMENT OF LANDING FIELIS.

MR W O W S N MM M e ™ N e S R e w

The type of the development of a landing field de-
pénds upon the particular kind of airport that it is proposed to

establish.

Being at the same time a terminal and an intermedia-
te airport on a rapid transit system, it will require a multipli=-

city of facilities.

RUN-WAYS Landings and take-offs of aircraft are made,against
the prevaliling winds,so that the direction and character of the
landing strips or runways should be laid down accordingly;that is,

the runways should be in line with the prevailing winds.

These runways are on a smooth surface with 2, slepe.
This area is capable of being made firm under all conditions of
Weather . It has a good natural drainage to the Litani river which
is close to it « The whole land is capable of sustaining a covering

of firm sod.

Runways are 120 il, wide in the smallest sections and
more than «4C . at the ends ,because occasionally the planes are
carried off their course by the wind,or the pilota have to execute
a ground loop upcn landing 1t is therefore,customary to provide
landing strips more than 500ft. wide that are smooth and wWell drai-

ned and to have then substantially paved or asphalted.
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The main runways are 8o placed as to avoid approaching
the airport buildings directly. Two secondary runways connecting
the tWo main ones are intersecting near the terminal airport
station, s¢ they necissitate less taxiing than otherwise which is

an advantage.

Also the main runways separated at the base by a distance
of 2500 ft. feet which is an advantage in separating incoming and

cut going planes. It is an advantage also because the buildingsare

erected inside the area and there is no unsteady Wind curents over

the runways produced against adjacent structures.

Taxiways around the perimeter of the field are helpful in

that they provide direct access to and from the runwayse.

The runways are surfaced with sand asphalt,tneir construc=-
tion is subject to the same general principles that govern the cons-

truction of rocads.

This sand asphalt may have 5"~ 6"in thickness and contain

from 5 - 8% bituma.

In some cases where soft asphalt is used in & sand asphalt
mat it is covered with a coat of stone ckips or a dense asphaltic
concrete Wwearing surface utilising a harder bituma thus producing
a very flexible pavement With-a top Wearing surface particularly
adopted to runways construction. Ho layer should be laid over 9%
in thichness at a time because it is difficult ot obtain good com=-

paction and shoving under traffic may result.
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1 choose this kind of asphalt for runways because ;?

is good loWwing reasons. &ggﬁlg’urdii a_@zvimj:“

I - It produces a flexible pavement particularly adopted to runways.

D

- With two white lines om both Ssides it is visible at night and
gkid proof when wet.

S5 - It is economical both #us to first,cost and as to cost of main-
ténance.

4 - It is able to Susbain heavy loads and tg withstand the high
impact of alighting planes. The force of the impact of an aligh-
ting plane with a fgiven lead subjects the pavement upon Which it
alights to a strain several times as great as would be made upon

it by the same weight of " static load "

Attentiogn is called to the fact that in planning types
of pavements for runWéJs,the loads to be sustained,including the
gtrain of the impact for the heaviest planes must always be consi-

dered.

According to the U . 3 . Department of Commerce the hea-
viest planes for which runwWays have to be constructed are of 30,000
pounds weighte This number is taken in 1931. Today airplanes are
weighing much mores But to our country 20,000 pounds may be accep-

ted »

The construction at Rayack field provides runways in a

geries of strips or-panels IS5 feet in width,5 to 8 inches thick,and
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doubled together at the jaints,and 6700 feet in length of these

runways are 350 feet in width.

At the intersection of the main,runways,or in the heart
of the best landing area, a large circle 100 feet in diameter With a
4 feel margin painted wWhite will peint aut the runways for incoming
planes gverhead.
BUILDINGS

Buildings as well as runways are essential feabures in

the development of the more complete airports.

These buildings include terminals with adminietrative fa-
¢ilities,waiting rooms for passengers,for pilotas in passage,restau-
rants,of fices,control towers,fire and ambulance stations,infirmaries
garages and storage facilities,sleeping Quarters for travelers blea-
chers for observation space,places for radios and for metegrological
instruments,facilities for shoping,equipment for service of various
kinds as well as the heating plant bécauBe in Rayach the temperature
in winter may drop below 0° centigrade. also a row of villas as it
is shown in the contours map is a proper housing of the field person-
nel.

The Airport station is in some respects the heart of the
airpoft- in connection with it will be the loading and unloading
platforms;within it wWill be the main Waiting rooms ticket offices,
check rooms,concesszion stands,the administrative offices,and a restau-

rante.
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This airport station is located at the center =t the
point of the intersection of the secondary runwWays. =& it is shown
on the map. It contains an underground floor used for storage & baths
and two over ground floors,with tne different offices,and Walting
rooms, imfirmarie etce = Abgve these J stories is the observation

post surroundeé by terrasses,surmounted by an air sockels.

This control a8tation is commanding an unbroken view of the
field and that is why it is elevated above the surronndinz buildings.
A place on the top of the terminal or airport Station is therefore a

desirable position in this respect and for this purpose.

. HANGARS

in number,size,and importance the hangars occupy an impor-

tant poSition upon the airfield., it is to them that arriving planes
will be moved or from them that many departing planes Will be takeén
They will need to be convenient of access and not too far from each

other. The danger of fire may be avoided by using steel structures

with masonry or concretee. /iz
in this airport 12 hangars ar%{géi:iégg:ﬁn such a way ,taat

N

they will not interfere with control taewer visione

in size the hangars vary from 100 feet by 100 feet 100 feet
by 200 feet to dimenasions of <00 feet by 200 feet ,and about <5 feet

high and provide a clear,unabstructed door opening on each @ide.

The area furnishea by thes€ hangars excluding < for repairing
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shope is about 5 acres ana according to ®. P. Gooctricn space of
5 acres in area with be required for the parking of about 75 pla=-

nes built to fly aver lande.

How the planes shall be removed from the hangars is de-
peandent upon their size. The wing‘SQread of the largest number of
planes is from 50 to 40 feet and in the next largest number from
40 to 50 feet, planes,indeed,as to their Wing Spread vary ali the

way from 20 to 100 feet. They vary in neight,also,from i0 to I8 feet,

Of course there are planes that are being buillt wWith a
Wing spread of <02 feet ana an overall height of o4 1/< feet.,but
we don't need this kind of planes in the Near-Rast,they are une€co-

nomical .

The largest airplane used by the French Air forces fer
passengers in Lebanon and the Near Bast Was able to transport not
more than 12 passengers having each one goods Weighing not more

than 25 Kgs.

This kind of airplane belonging to the(per France line)
waes doing tne travel between the Near Bast and France. There were

aleg planes for 6 and © passengers and even less.
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We must be aware nat only of the importance cof the
opportunity for play but also of the need of making Suicable pro=
vision for it in the plan of the airport . Provision should be made
that the adult population of the neighborhood man share with the
personel of the Airport the facilities of the play field or athle-

tic field.

Nothing is more useful and necessary for a pilot
or an office man after 8 hours of office work or So many hours of
flight than a time to spend in playing ( tenis, football, SWimming
et€esce) »

Passengers Need a peaceful corner a peaceful park
where they can rest easily before traveling.

Pilots need @ 1lot of rest after a travel. They
need peace and health to overcome the difficulties of the atmoe=-
phere and airplanes.

great variety of the standard of the space re-
quired for play grounds and play fields have been advocated by diffe-
rent persons,and perhaps the most various of these standards are
those that concern the sSpace required by each individual engaged
in play . these recommandations have varied any Where from 55 up to
200 square foot for each nerson playing at any given time on the
play ground arease

3¢ a space to the Bast of the runways and building



is reserved for organized games and sports for the personel of

the airport and for the adilt population of the neighborhoed .
S0 we have. |

i1 - a football field 130 by 3560 feet

2 - Tennis 36 by 78 feet (dcuble)

S = Volley Ball o0 by o0 feet

4 - Basket Ball 50 by 94 feet

5 - Field Hockey I50 by €70 feet

& - Swimming pool 200 by 100 feet and gymnasium.

OTHER UTILITIES

In addition to buildings,such strucbures as
fences and similar barriers should be erected for the protection
of the public and for the purpose of operating the planes VWithout
interference.

‘'They should segregate wisiters and pasSsengers
from the field. An adequate system of lights will illuminate the
vicinity ,these to include heacon lights (blue) boundary lights
(red) and might wind indicators,( a neon lighted Wind tee ) ,tne
illuminated circle. Runways Will be iliuminated at night and red
lights Will mark such obStructions as Water towers,flag poles,and
towera for tranSmission lines,elither those that are provided upon
the grounds or those that exist in the immediate vicinity of the

airporte

If the radar will be used in all the alrpl
ih Such a case that the precautions during the night Will be dimi-

nidhed . 1 hope that this thing happens,because it will connr;b%ﬁ

-
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to the passengers and to the development of the air trandports

CONCLUSIONU

The subject of a;rpo:p is related to alr in much
the same vay as the subject of harbors and docks is related to
water or that of stations and yards is related to railroads. Si-
milarly airports may become the fecal points of'civic develop-
mént. in number airports need to be proportioned to the popula-
tion to be served and in equipment adequate and safe for the ma-
ximum volume of air traffie. That they shall have to accomadate.
Just as there gre systems of highways,there will soon be air rou-
tes and the airports will be needed as We need garages for this
big number of automobiles.

The importance of aviatioﬁ ythe extent of its pro-
pérties and the peculiar gualities oI 1ts techhnique Would seen
to justify a separate public department in Lebanon for its mainte-
nance and admninistraticne.

it 18 not sufficient to design and study the main
points but We have to go more deeper ana more in details. We ha-
ve to consider the first impression of a city as seen upon arrival
ét an airporte. As part of the air moéaic of the city ,and to en-
courage good first impressions,it is escential to have an orderly
arrangement of design in the airport,appropriate architectural

treagtment,and suitable use of grass and foliage.



Community builders must plan so that the eye of civili=-
zation,looking down upon the earth,sees order,harmony,beauty,

,This will not be so difficult because architects 4ll through the
ages have been planning with the bird’s eye view in mind.
Every thing should be done to inspire confidence and sa-

tisfactien in the traveling public.
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Spacing of the trusses

Basic unit stress <0000 psi

Roof : 1/4 Slate Shingles.

Sheathing : 1% white pine

Joists : 2K 10 white pine at I2" centers
Purlins 2 I0*" channels 30 lpsat éach panel point

Truss & Bracing Sutherland & Bowman’s Formula

Wind

151ps/ft* on vertical surface

Snow 101bs/fta

SUTHERLAND & BOWMAN®S FORMULA

W2 (1R (L- 50% + (L- 20) (184 ?Efﬂ’l ) (_f?(.)(_)(_)-

total Weight of truss in ibs

Span of trusses in feet

Total length of upper chord in feet

H o ¢ =
]

total vertical load carried by
truss exclusive its owWn weight
in ibs.

St = unit strees used in design

of tension member ibs /in2



P.is equalto :

Reoofing 2 9 X5 XI5 X2 = 1I5I20
Sheathing : 2,0 X056 X 15 X 2 = 4200
joists : 4 X5 X ID X & = 6700
purlins t 0,0 £ 56 XI5 X & = 5630
bracing t 0.6 X586 XI5 X 2 = 1000
Snow : 10 £ 96 £ 15 4 2 = 18800
49470 ib.
y 8(W49470) _
W=(1/2(10-50%) 4 (100 =20 ) (I8 t ==mmm-umcn ) 4/5
100 x 1i=
W - 40600 Ips.
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I-DEAD LOAD STRESSES

R e i T e S i il U = s e em am
et EEf A oS OB E ST R = S @ = ..

Roof = g 9
Sheathing = 25 2.5
Joists = 4/0 4.0
Purlins = 3/ 3.5
Truss & Braecing = Se34
22,94 .
ol
Load per panel is : 24.%4 X I X 56 = <2700 Ibs
T e o
I =R
18800 X 10 - ISBOX 10 = (I -R)XSH /
I « R = + 33300 Ibs
I-3B 33300 X I11.2
10
Il « 8 =z - 3700 1bsa
J - 2

18500 X 10 -~ 166560 X IO

1 -2~ 23700 Ibs

SEEEsoFEosESEeTEIS



4 - 3

ol am . -

Q700 = (&« - 3 ) X 10
I4.14
2 - 3 = *5240 Ib80
I8500 X 20 - I850 X 20 & 3700 X I0 4 ( & =-R) X IO
2 = R - 4 29600 Ips.
18500 X 10 = 180 X I0 + (& = € )z X5
4 =« € = = 37500 lps.
I8500 X 30 - 1850 X 30 4 3700 X 20 43700 X IO
+(5-R) DB
3700 X I8
R e =W 4 - 5 = + 6650 Ibs
IO b e e R e . ]
6650 X Id

5 = 4 = - 5550 Ibs,.



4 -D
49600 L I1I.Z ;
............. 4 - D =z - 34&00 1bps.
IO E e e b R B S
7 - R
I8H00 X 40 = I80C X 40 4 3700 X 30
+ 3700 X 20 4+ 3700 X I0
+(7-R)X 20
7 = R = 4 22200 Ibs.
6 - 7
9200 X 22.4
............. 6 -7 = ¢ 8300 Ibs.
IO i SESSTESESs =S za=maEas==
& -6
8300 X <0
e or W e W 5 - d = + 7400 IbSO
‘3&.4 LS L
6 - B
25900 X 1i.2
A e = e W e W 6 e = E o - z9000 Ibas
IO P S
9 -« R

18500 X 50 - 1850 X 50 4 9700 X 40 + 3700 X 30
43700 X 20 4 3700 X I0 + ( 9 - R ) 25
9 - R = + 18500 Ibs.

TS o SIS Ez==s===



8 - 9
2700 X 26,9
----------- 8 « 9 = + 9950 Ibs.
IO AT ESm IS s ====
7 -8
9950 X 25
......... 7 -8 = - 9250 Ibse.
26.9 e
9 - IO
9 -« I0 = ©
8 - F
22200 X 11,2
............. 8 - F - - 25000 Ibs,
10 =SS SSEIITETZISES ===
Note : The right side is symmetrical

to the left side so0 %e have to

design only half the truss.
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II - SNOW LOAD STARESSES

WD D 4SSk D N W AP SN SE E GP W GN W W M W R W W W m

I0 £ 06 L 4D K & 5 16800

Load per panel

15800
“““ = 1680 Ibs.
IO - e b e
I-R
8400 X 10 -840X30 + (I -R)S
I -3} =+ I5I40
I - B
s IbI20 X 1l.=
------ T T S o, = I b B
10 .
i -8 = - 1I70C0 Ibs,
d C - C
----- Ibmo .X. II.:’l = gl o C X IO
2 -« C = = I7000 Ibs.
I -2
----- I5I<0 - Iv440 l =2 - - I680 Ins.
& =R

8400 X 20 -840 X 20 4+ 1680 X 10 4+ ( 3 - R ) Io
3 = R = + 153440 Ibs.

P N T Tr—
= R e_jend oy el =



----------- @ = o = 3 &v70 los.

8400 X 30 - 840 X 30 4 15680 X 20 4 1680 X 10 4+ ( & - /) IS

8 - R = + 1I760 Ibs.

o e e i R i i Tt ¥ o] i o e . o
e T

£ =35
1380 & 18
--------- 4 - H = P ;JO&f-O ibs.
IO b R e Bl e B o B e e e
3 - 4
o020 X IS
e ga-virs d = 4 - = &880 Ibse
4 - D
15440 X 11.<
............. 4 =D = - I5000 Ibs,
IO b b B §— et i — -~
7T = R

8400 X 40 - 840 X 40 4+ I580 X 30 4 1680 X 20
+1680XI0 + (7-R")20

7 =« R = ¢ 10080 Ibs.

p— e o



Hh - 6
3700 X 20
.......... 9 =6 = = 3360 Ibs.
d2 .4 S-S SE=RSRTT===Ic=F
6 - &
11760 X 11.4

8400 X 50 . 840 X 50 4+ 1680 X 40 4 I680 X 30
| + 1680 X 20 4 1680 X 10 + ( 9 - R ) &

9 « R = + 8400 Ibs.

XSS CRTIARIITIFII=D T
8 -9
1580 X 26,9
------------ 8 - 9 = 4 4500 Ibs.
Io e
7 -8
4500 X 25 y
......... 7 = 3 = - 4200 Ilbs.
2609 SeCwsssAdesrddsTsAw
8 - F
10080 X I1.2 |
------------ 8 = E = - 11\-)00 leO
IO e e R e
9 - IO 9 - 10 = 0
Purlins :

Use 10" X45/8L €30%  on panel points

Usge sag rads each 9°
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III - WIND LOAD STRESSES

Wind from the left

Pn = P <4 sine
SRPRm =5 o o g P s preasure on a surface
1 4 sine
normal to the direction
Of the wind.
Pn = 1B X 2 X 25 Pn =pressure normal to the
54 inclined surface.
1723522 B =angle between the inclined
]
(56) surface & the horizontal
Pn = I1.6

Total load is

11,6 X 56 X I5

|
Lie}
-3
o
Q
-~
o
[/}
v

P P pe—
mEaE======

Vertical Component is :

9750 X 50

[}

]

]

]

]

]

]

]

]

1}
(e 4]
-2
-
(=
(4]
°

Horizontal Comaponent is :

8780 X <5

(]

[ ]

'

'

]

'

[}

]

]

]
P
C
(&2
(@]
[ ]
o
w0
L )

Note
The stresses due to the wind from the right are
gimilar to the stresses due to the Wwind from

the left.
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Winp Losp Stresses

pm e
A 435
a0
B
1740
4
=0, 3
W2
00 |
\Zk | 7
0_-
_ /\0}]0'
_~+ 5000 7 |
k: 7 + 2800 _97_0J |
/T :
/| 7] :
flr { :
\ 9000 |
O/ | ; |
Cb/f o 9 ‘
9 g o | F
- |_()_ rc \
X \0 \# //,//
Cyy * | ;09
/1“9“’
s

o
TR

5 =



>
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Mem- Huaw4uﬂ:qu”ﬂanmmmlmm Combined Stresses Maximum SCresses 3
P DL, S.I.  S./2  Wb.| D.LS.L D.L;S. L/ DeTyW.LiWith Wind Without Wind :
“ Rt e | L Lt A e o et 5
. I-R 33300 15120 7560 - 9550 48420 50510 52960 50510 48420 H
: 3-R 29600 I3440 6720 7220 43040 43570 36850 43570 43040 ”
: 5-R 25800 11760 5880 5000 37660 36780 30900 36780 37660 “
: 7-R 22200 10080 5040 2800 32280 30040 25000 50040 32280 . ”
: 9-R 18500 8400 4200 200 28900 23400 19200 23400 26900 H
: I-B 37300 I7000 8500 11350 54300 57150 48650 57150 54300 ”
: 2-C 37300 I7000 8500 I2400 54300 58500 43700 58200 54300 ”
: 4-D 33200 15000 7500 10700 48200 51400 43900 51400 48200 H
: 6-B 29000 13200 6600 9000 42200 44600 38000 44600 42200
: 8-F 25000 11300 5650 7500 36300 38150 52600 38150 36300 ”
12 3700 1680 840 2400 5380 6940 6100 - 6940 5380 “
: 3-4 5550 2520 1260 3450 8070 10260 9000 10260 8070 “
:5-6 7400 3360 1680 4500 10750 13580 11900 13580 10760
: 7-8 9250 4200 2I00 5500 13450 16850 14750 156850 13450

0 0 0 0 0

0O
1

[l
o
(@]
o
o
O

o

(13



2-3

2370
3020
3760

4500

1185
1510
1880
2250

3500
4100
5000

6000

- .ﬁr.

7

9925
12460
15180
18200

8740
10750
1320Q
15950

9925
12260
15180
18200

7610
9670
12060
14450



Members

e
o

N (e

Lo

*e (1] L 1] e (L] na a an
[ L

LI T S .

O

[ V] [Te)

Stress

s WA TH s mr W W M GE ST W W M W W e W WS W

1

Lo B¢
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Lol I -

~2
(23]

(o

a

B
R

Q oW

50530
43570
37660
32280
25900
57150
58200
51400
44500
38150
6940
10260
13580
16850
0
9925
12260
15180
18200

DESIGN QF MEMBERS

Req.Area Sectign Area Number of ravets y
in 2 in2 :
...... e iememssmemaeSmgeseememesemasesco-asscasessaooeo-
e 2Bg OAEL/aXK1/A <62 7 5/4 RiVKIS Hole 7/8 pitch 5 :
%.18 2Le 5X2 1/8X1/6 2.62 & . N u " . :
I.88 2Ls uxup\mwu\p 2,63 6 " " " nom :
I.61 2La 3X21/2X1/4 2.52 g§: . * u " u u :
1.54 2Ls bwmw\wkuxﬁ 2.62 & ° " “ n " :
4,95 2Ls pMuxu\w 4.96 & ™ u " u . :
5.00 2Ls 4XK3K35/8 4,96 8 . " " " u t
4.45 2Ls 4X3X3/8 4.96 5§ n " u " :
u.oo 2La 4X3X3/8 4.96 4 @ " " u " s
Sed 2Ls 4X3X5/8 4,96 4 " w n " u :
0.62 2ls 13/4X1/4X1/8 0.72 2 " " " " " :
1.85 2Ls 21/3X2X3/8 3.1 2  RIVETS " " u :
2.44 2Ls 21/2X2X3/8 3,1 &  RIVEIS :
3,02 2Ls R[I1/2X4X3/8 3,1 2 RIVETS n u “ :
0 | 0 o 0 g
0,495 2Ls 13/4X11/4X3/I6 1,06 2 RIVETS n n " :

0.61 ALs 13/4X11/4X3/16 106 3  RIVETS " " "

0.76 iLs 13/4X11/4X3/16 1.06 3  RIVELS " " 0

0.91 2Ls 13/4X11/4X3/16 1/06 4  RIVETS, " 8 "



DESIGN OF MEMBERS

o g R i ) ) Y e, W W e gy il e R e TR WA e e o

.Em&dmum Stress Regq.Area Sectiaon Area Number of ravets
s in 2 in2
cemmne e mmmeememecccmeasmas-smmesiciecossss=mesSmgeee=sesssessasacco-cosssssescasas
: IR 50510 &%.02 KBy oAE/uX1/4  <.62 7 5/4 RIVETS Hole 7/8 pitch &
: 3 B 43570 2.18 2Le 3X2 T/AKI/4 2.62 & «  m
5 R 37660 I.88 2Ls uﬁp\m.ﬁ\» 2,64 Y 3 R "o
¢ 7 R 32280 I.61 2Ls 3X2I1/2X1/4 2.52 RN e v w o
: 9 R 26900 1.94 oLes 3X21/X1/a 2.68 s " . . ¥ .
: I B 57150 4,95 2Ls 4X3X3/8 4.96 = s » " " .
: 2 € 58200  5.00 2Les 4X3X3/8 4.96 & = = oW ow
24D 51400 4.45 2Lg 4%3X3/8 4.96 5§ « = N eI
‘6 B 44500 3.90 2La 4X3X3/8 4.96 4 % " u "
:8 F 38150 3.3 2Ls 4X3X3/8 4.96 4 M " " " u
112 G940 0.62 2Ls 13/4X1/4X1/8 0,72 & . “ n " 0
134 10260 1.85 2Ls 21/3X2X3/8 3.1 2 RI1VETS ._ a "
:5 6 13580 2.44 2Ls 21/2X2X3/8 3.1 &  RIVEIS
;7 8 16850 3.02 2Ls 21/2X4X3/8 3,1 2  RIVETS y " s
: 9 10 0 o | 0 0 0
$2 3 9925 0.49 2Ls 13/4XI11/4X3/16 1,06 2 RIVETS " " "
45 12260 0.61 2Le 13/4X11/4X3/16 1{06 3  RIVELS oW w
6 7 15180 0.76 aLes 15/4XK11/4X3/16 1.06 3  RIVETS wooww
8 9 18200 0.91 2Lle 13/4X11/4X3/16 106 4  RIVETS, " u "
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