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The neconzity of movine treffic without conpestion on the
roads and higheeys hes become Increasinsly evident in the
laet {1ftesn years. It2 geriousness 1s shown by the attene
tion thnt safety engineers asnd traflic encinecers have glven

0 the eliminstion of the eauses of conpestion.

It 15 generally apreed that the perking of sutosobiles slong
a strest does slow down treffiec. In sddition, parkins re-
quires one, two, ond sometimes three lanesz of the right of
way which could otherwise be used for movine vehleles. So,
in sections where mobility of traflic is of prime inportance,
such 28 in 2 crowded business distriet, 1t can be seen that
oprimim vesultzs san be obtsined only if stireei parking is
elthor partislly or completsly ellninnted, Ilowsever, 1if
street peritiny is eliminated, a mecond end popsibly more
sarlous problem arises -~ What 1s to be done with those auto-

mobileg which would normally have been parked on the street?

By the application of a comprehensive parking plan utilizing
off-gtreet areas throughout the district, these wvehicles can
be convenlently stored. At gertaln points, structures of ow
type or another may bo meded %0 fully utilize the space
avallzble, and it 1s the desion of such a structurs that con-
atitutes the main body of thies thesis.
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In addition, thrso other points elosely relate” to the mmin
toplic =re comsidered, makine four points in all. The four

are discussed Iin ths ordeor shown below:

1. Amalysis of rresent and future
parking: needs,
loeatlion of structure ts be desirned.

[
.

3. Degign of strusture,.
4. Hethod of financing project.
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L S s



In the central busineces district of lansing, idchigan, s
vroblen, similar to that outlined in the Iintroduction, hoe
developed. Although parking hos not been forbidden on o
gtreets, still o deflclit of perking aspoces exits. It iz ex-
pected that this doficit wlll Increass in the next few years,
and bring with 1t correspondingly greater traffio confusica,.
Therelore, 1t wes felt that some solution to the problem
ragt be found, and aprlied lrmedistely.

A plan, which was the result of s lengtliy and detallsd study
bty a comaittee of meven men, hns been pressnted to the elty,

and 1t 1e graduslly being put into operation. The plsns and
atatistics evolved from thils gtudy are presented below, and

axceni wherse noted are suwmnrizations of the Information

published by this committes.

Zhe first step in nprroaching the probles was tc define the
centrul business district, since thls wns the ares dlrectly
ooncernad In the etudy. The ares wans considered as that
bounded by Censaee Jtrest on the Horth, Hillisdale Street on
the South, the Grend iiver on the lsst, and Sepmiour and
Townesend Streets on the Vest. Also lncluded wes the property
lying along both sides of lichigan Averme from the Grend
Fiver eszat to the Mchigan Central Reilrpned. [f=a imp No.l)
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In adopting & plan a design period of five yearsz was used,
during which time 1t is estimated thot urban treffic can
be expeoted to increase from 405 to 60L., The lower figure
of 40 wns used in the cormittoe's estimntes.

In order to determine the present and the future deflsit
of porking space, s table was drawn listing sll available
inforuntion gathered from observations, shopping polls,
and treffioc counts, A copy of this table 1s shown on the
next pagsé.



PARLING PACILIVY AULLYOIS « PADLL 10, 1

Iregsent Faellitieg
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Stroet - Time Limitedeccncsvncosaes 960 1,808 »
Total Farking Frollitled.ccversnssccnnevs roaaf, 62 u
People Intering Cenirel Businegs “istrict and Forking

Faelllties flsquired By fersons
Labor Porce 1%%’%% - Fﬂ: 3
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It can be seen {rom tho table that aprroximstely 7,500
rarking apsees st be provided to handle the expected
inarenze.

s » start, the commities ssked themselves:~ "Where should
this parking be looatedt” (1) In one large central bulld-
Ing. {2) In ssveral looationz around the outer edge of the
gentral weiness dlstriet. {3} At various locstions in the
Aistrict,

It has boen agreed upon by leading national architects and
planners that the greatest disicnce people are willing to
walk from their cars to shop 1s betwsen a block, snd a blogk
and a half, It ean be seen from this that the firat two
suggestions ere imprectical since it would be imposaible to
brinz sll points in the central business district within a
block and a& hall of parking areass located using thess plans.

Therefore, the third sugpestion wos the one selegbted, and
the overnll parking plar vas set up using this as a banis.

The next step was to provide the srea within the business

district vhere the auntomobiles could be parked. Thres plans
were proposed: (1} Farking over the Grand idver. (2) Fark-
ing under Washington or Miehipan Avenus (3) rarking in lots
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and tuildings within the dlstrict. The Llrst two of these
plans were relscie’ becsuse of the expense involve: in
thelr construetlon (1t might be note’ at this peint that
mroh of the cost of the undergroun? parking plan was for
movin: publie willities, repaving streots, and strengthen~
ing footings of exlstinm: tuildings)., Therefors, the third

pian wus selocto’ sy Leolng the most pruciienl,

A gurvey ms mde of the enbire centrnl Misiness dlatrict

and thalrty-two locations of sufficiont sisze for parkim

ware found, A)l of these woere either vecant or occupled
by low copt tulldings which wero well smoxtized, merking it
economically possible to use them for this purpoepe,

Ten of these alies were chosen as to logation, parking
agepacity, and tmific distrilutions They were o loested
thst prastically all property in the district is within
one cnd one half blockas of st least one of then, (See dsp

Hoe © } .

The capacity of these sreas when [ully developed by use
of five story verking structures is 7,940 sutomoblles,
Zach site has access from two streets, treffis to and
from thers would be spread over twenty different points on
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thlrieon sireets. In additlon, ihe cost por poriing unlt
was found Lo be mearly (L,000 cheaper than the loaab
expenaivo of the other twr plang concidered. It 1s also
the most floxilLls of the thres plsns, as sach unit pay be

daveloped as it iz needad,

The roasons {or the geolection of plan murber thres, the
roeomzendatlong In the administration of the plan, snd the
conclusions of the commditec can be summed up in the follows
ins twelvse pointa, (Point number twulve wme added by the

author, }

1. It provides adeqguoie parking faellities within ensy
walking distance of any properiy in the central busi-
neas dlstriat.

Ze It will syrepd parking tynflic throughout the area
rather than congest it at s fow focal points,

8. It iz the most {lexille plan, Iren of the ten units
ean be developed separately, and to a degres Lo satiasfly
parkine demands at this perticular loeation,

4, It is the mont econoumical plan having an estimmted unit
808t of LBZ0.,L0 against 5,054.7¢ for plan mumber one,
and 54,044,17 for plan mumber two,

5, This plan ean bt completed without cost to the city.
Sho aquisition of the texn puregels of land, the surflac~
ine, and the installation ol metors csn be {inanced by
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use of the funde created by parking woters for this

murpose, and a losn from the Mublie Improvement

Heserve Fool. Thls 1imn 4s to be repald fyom parking
earnings.

6. It is the most econowical pian to operate.

Begomsendations

7« SThe paxidns buildings should be uilt as needoes hy
the sale of revermue bonds t0 be retired fron earnincs.

8. EBaoh lot should be smuipred with twoehour parkins meters
that will taks one, two or three nickels at a time,
maklng it possible for the customer to park his own car
for a pericd up to six hours., These loits would not re-
qire an attendent, only a perliodle clwek by the police
departuent,

Ce The parking gharge should be Live conis {for each two

1o,

11.

hours.

The Lirst bulldings srected on each losmtion shonld be
three level, one level below grade, oue level on grede,
1 one level alove grode. The atructures are to be so
dopimne’ 8o thsat two or more levels can be rdded wvhen

neede’, These Liwse level bulldings should slso be

metered, allowing pereonal perkins. L“his would vequirs

pndant to ocheel swallable spances and viclations,.
beech unlt could be meniclipelly operated, or leased to
private operators. If municipelly operated, this plen
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104

would not oniy be sell guglainling, b would .vovids a
net rebturn of JO5,000 to LB0O0,000 t9 the eliy anmuslly,
which might rellove property tazes or mnle possible an
garlior reslization of planned public livrovesmants,
411 parking on lchigan Avemue from the Urand ‘dver %o
the capliol, o Vashinglion isvemie {ronm Genssse Avamie
Hillsdnle tveet, and on Cepliiol ‘varue from Ottawm

Strect to Alle Streat {g to be olizinated,

# Added by author






in desimnlng the structure the first step was to estimate
how muny automobiles it should be able to handle sc as to
kost £it Into the plan advanced by the parkine comiites.
Sines thelr plan called for ten parking nreas to handle

a deliclt of 7,644 spscen, 1t woa felt that 2 structure
carnble of storins about one ninth of this firwre or about
G50 wehileles would be of the corrveet size, oush caloulaw
tlons showed thet in o»der to provide this smounl ol parke
ing space in the arec selested, a two level structure would

be peeded.,

Of the grest mm’ber of tuilding zwtorials available, one
had Lo be selectod widch would neet the following reguire-
monty:

1. Be Pire resistant.
mam head roon with minimus depth.

2. Provide max

3, Irovide high strengih with corparatively thin
sectionn.

4. Do ezzy to transport and place.

S. Do corgaratively quist to erect or place,

6., Have low compurative cosi,.

7. Raguirs ahort erection, or placing time.

Of the moteriazls consldered, relnforeecd conerete was the

type which posceased most of the above requirsments, eapee-



ially the first thres. shorefore, it was decidsd to desipgn
the structure uwsing reinforsed concrete throughout,

Srscifisstions Used

In order to make the structurs conform as closely as possible
to the most wldely used, and the safest set of atandards,
several codes wers examined.

Singe the State of iishipgen does not have a bullding code,
the lenaing bulldine code was selected first, The section
coneerning the strustural stacdards of reinforced concrete
dozizn had bosn deloeted and refersnce was made to the code
eblished by tho Amerlesn Conorste lnetitute. The next code
aslocted for comeiderstion was the one published by the
Eatlome )l Board of Fire Underwriters. This toc referved to
tho Azmsriosn Conerels Institute scode, Therefors, the 1041
Euilding Hegulations for lleinforced Concrete (A.C.I. cods)
was adonted as the standerd to be used in the design specifi-
sations of all the reinforeed conarete members,

The naxt step wae the selection of a code which spesified
the live and dead loads, ventilation requirements, and any
othar faotors not direstly involved in the desigm of the
structural members, The mulldine sede published by the
Batliorsl Doard of Pire Underwriters was compared with the
Tansing ulldine codes, In genernl, it was found that the

former provide’ g greaztor margin of zafely, and most re-



quirements of the Lansins eode wore alsc contained in the
Underwrlters code. Oince thils was Lhe cese it was decilded
te adopt the lational Doard of Mre Underwrlters bulilding

code az the one usel in the de.lin of the structure.

Londs on Floor and Hoof System
In the pelection of floor loads and roof loads, the mmxi~
mez specified in the Notionol Board of Mre ndarwriters

code were use’,

So 22 to indicate oclearly which part of the structure is

referred to coertalin terms are define’ at this point,

l. fHoof =~ Hefers to the top of the parkins structure
and includes that portion of the structure which
| supporta the earth cover,

Ze Plrast level - Befaers to the first lewsl below the
surfasce of the ground.

S» Plrat level floor -~ jefers to the {lcoor of the {irst
level whieh is also the celling on the second level.

4, Socond level ~ Hefers ito the aseond level below the
surface of the ground,

8., Second level floor -~ lefers to thes portion of sesond
lavel {loor, other than colurm and retaining mall
footinge, whileh 1o directly in contact with the earth,
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In order that the park that 1s in front of the eapitol at
present may be replaced whon the structure is completed,
2 thin cover of earth must be furnished to ellow landscap-
inge. 4 depth of four feet wns desipned for, simé tils
would permit the use of shirubs and small trees. Assuming
earth to weligh 150 lbs/eau. It,, this would produce a desd
load of (4) (180) 1b/sq. ft. or 1b/8q. fte A4n additiom~
2l live load of 100 ib/sq. ft. was added to thisz to take
care of any group of persons collesting, or any small vebiocles
such as power lawn mowers dbeing used, The thickness of the
roof slab of the structure was iniltislly satimnted at 12
inches and later caleculation prove’ thies correct. Therefore,
taking the welght of reinforced concreote as 150 1b/cuy ft.
tlc zives a load of (1) {15C) or 150 lb/sg., ft. Summriz-
ing the roaf loads,

Earth load « 600 1lb/smq., ft.

Iive load « 100 1b/eq. Tt.

Slab losd - _180 1b/mq. r't,

Totel - 850 1b/sq. ft.
The losd on the first level floor was compose! of the live
load due to wehicles and pedestrians, plus the dead load due
to the weight of the floor, From the bullding code the live
load was taken as 175 1b/aq. f£t. which is from 25 to 50
1b/sq. f£t. sbove local bullding codes, The slab thickness
was entimated at € inches and this also proved to be correct
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iIn later caloulations, Suzmarizing the first lovel luad.

Iive load -~ 175 lb/sq. {t.

Slab load ~ _300 1lb/sq. ft,

Total - 295 1b/sq. ft.
there the walks are loceted on each floor an increase in
eonerote thiovkness of approximstely 6 inches occurs. Liow-
ever, the whole floor is desipned for s 175 1b/sqe ft. live
lond and only thet portion used by vehilcles ig msmbeé to
this lJosd. The sidewnlis need only be desipned for a2 live
lord of 100 1b/mq. £t., and so o 6 inech curbing inecressing
the load by 75 1b/8qe. . 18 permissable,


http:Ib/taQ.4f

SETDABATIOR UPF QOLUCES IN BAD JLACILLY Sl ULE

Colusm 1 ~

¥enel Yo,
Ueslpnntes the penel (ag A1)

Columm 2 = Ievgth

Colum I =

Coluzm 4 ~

Desipnates the length {long dimension~ L,
shiort dimension- 3) in the direction in which
gteel 1o being pnlacsd,

Bar Ho.

Deaignntes bar type es shown on "Har Type Sheoet.®
lotter preeeiding number indisates whether bar
belonrs to interior (I}, or exterior (L) type.
Letter following manber indiesates position of bar
in the strip as shown on "Bar Plagement Ilagram,”
Strip Size

Designates vhether a whoele (%), or half (1)
solurm strip 1s receliving the relinforcement
designated, If the panel 1z bounded by 2 differe
snt dimensioned panel (width) on a side persllel
to the direction in which the ateel runs, only

a half column strip (H) is designed for. See
skotsh below,



Columm & ~ Strip Location
The leeation of the strip 1s given in this
colwm ~by writine its3 locatlion as f{or exavple
"sido adjacent to panel Q1. If the two halfl
column strips in a penel are reinforesd in the
same manner, & dash (=) is placed in this
gohem, It iz not necesssry to locate whole
colurn stripes since thelr loocation gan be found
by reference to the framing plan.

Colum 6 = o, of Bars
Givos tho number of bars of thet partlcenlar
type that are used, A oross in this colum
indicates that the bars of this type, and at
this position, have already been placed on
another sheet shown by the mumbers in the cross.

Column 7 - Jpasing
Gives spacing of type of bar indicated only,
If other types of bars yun parallei to these
particular bars, they are apnced separately.

FPor exaxple:?



Solwrm 3 =

hen spacing 1s given for bars in a half
colixm strlp this spaeing Is obteined by =24d-
ing the width of the Lall column sbtrip adjacent
and dividins the total muber of bare of the
particulnr type use? into the total widcih,

This 1s shown in the sketch below.

Bar Ind or Jenter On

This column gives the location of elther the

center of tho bar (not centerline; see sketeh
below) 1f an interior type bar, or the end of
the bor if an exterlior tyre bar,

In oerdexr %0 logate the ber posliiona, the panel
myat {irst be placed in some partionlsr pesitions
Tha panel is placed zo thnt, of the two adiacent
panele slonm the length belng considered, the one
with the smuller length of the two adjacent panels
12 on the right, and the larger length and any
digsontinuous sdge 1s on the left, If the tweo
ad jasent lengths are aqual, the panels adjasent
along the width are used, and the panel with the
larger width or any discontinmuous edge is placed
on top.
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Columnn O
Colvmm 10
Coluum 11
Colurm 12
Solumn 13

14
15

1

L]

Vhen the ponsl has been positioned, the left
aedge 1s lettered "L", the centerline "C%, and
the right edge "RB“. 4These are the lines re-~
forred to in the next paragraph. Interlor type
bers are placed so thnt they are perpendicular
to s gentered on the line glven in Column 6,
Lxterior type hooke] bars are placed so that

the hook starts at the line indleated., Ixterlor
tyre straight bars are placed so timt thelr enda
£all two inches beyond the line indleated,

Jamo ap Solumm 3.
Spme ne Colunm G.
Jome o Colum Te

Same as Colusm B

Gives d_ensions of penels perpendisulsy to
direction bers run, Used to caleulate spacings,
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laboratory Visual Inspection

Sgmple Mo,

1. Yo I. w4 Yollow, sindy losn., Shear sample
soft to plaatic., Veakly ocherent.

&, Hon plmetie. Clean, yellow, firm ssnd, Some
very fine sand. 3S1izht trace of sils.

Se Hon plastlec. Dark, mottled, yollow brown,
fine to cosrse sard. S1light trace of clay
and silt.

4 Bon plsstlic. Yash saple., OClean fine grey
sand. /

5. Hon plastie, Clean grey, fine sand,

198 Ve Ia w 80 Firm atiff, sandy loan., ZTrace

of small pabbles.

' P. I m 40, S840, sandy, loam, Trace of
pebbles,

Be Hon plastie, Vash asmpla, clesn, fine, grey
sand.

(Hote ) The t extural e¢lasaification used in the remarks
colurm 1s based on the triaxlal chert,

{lote A} lo water in uncesed boring holes to a depth of
36 fept. liole caved in at a depth of 35 fest,
obgervation nade 30 days later in original bore
ing hole.



Poundation

The [irst stop in sslecting the type of foundation to be

use:? was to Inveailsate s0il conditions at the Jecatlen of the
strueture, 4n was mentloned previocusly a record of tesgt
boringe was obislined from the llehigen State Liglway Departe
ment. Ghese borines were tolen very close to the City Hall

in downtoen Lansing, and from examingtion of these it was
declidad that sprroxizmtely the same soll conditions prevalled
at the site of ths parking uilding. So the fest hole on

the north-esst nérnmr of the Hichigrn and Caplitol inter-
pection was selected since this represented a typleal boring

eloge to the required slte.

A gopy of the fleld notes and of the results of & laboratory
visual inspection are glven below,



Poundation

The elevations given in the £1eld notes must be covrected

by adding TOD.68 feet to them. Thies is caused Ly the fact
that the elevations isken for the boring were referrsd to

& olty bench mark whose slevetion is taken as 705,88 feet

loss than the U. J. Cozst and Ceodetic muwvey elevation

o the Denclumrke.

ferring to the "log of borings”™ 1t is seen thet between
an elovation of £40,.24 and 628,04 2 mediun to Line yellow
sand was found. Thw bearing eapaclity of this sand mas

ostimnted at 6,000 lb/sg. in.



LG OF BLITuGS Projoct -~ 4501 lansing Yo. for lansing
City Lell. ldchizan State illghway De-
pertmont,

Teot lHolellZlev, 147.36) liscord of samples
lLocation - 30t H, of N, ourb of Hichigan and 4' i, of i,
eurd of Capitol.

0t - 0.4 Concrete ‘alk

Godt~ 4 Pirm ysllow c¢lay, trace of gravel

41 - 13¢ Plrm yellow loam, very sandy with some gravel
11y - 200 Fine yvellow gand

20V - 25t ladium and coarse yvellow sand

Bt -~ it felun and fine yellow sand with smell

particlos of tlegk shaley mmterial,

32 - 46,5¢ tard blue elay, zondy and gravel

46 .5% 49! Hadiunm and fine grey sand

49% - 51' Gravel

51t - &%¢ Hedium and fine grey sand {comps
50Y - 02t Hedium and fine grey sand {(loose)
G2 - £ #edium bard prey sand stone

£ - Hard grey mand stone



Test lole 71

Sanmple o

&

Fy
Ll

0O g ot o B

{(Hote)

kecord of Samples

Conslgtenny Sample

Sample Semple

Ho. of

Jepth Length Jenetra- blows to
tion drive 127
Drive with 140 1b
Hameer
Firm Bt 1 1" 11
Pira 1ot Pailed 15" 8
Lo X 15¢ 18" 15" 8
Sand 20t 12" =" 10
Sand 261 Palled 127 8
Sand 25! %“ash sample
Sand 30t 9" 12" &
fard 35¢ 7" 22"
Hard 41t 6" e” 2}
Sand 401t tnah ssumple

Consistency determined by inspection of

samples and gubstantiated by resistance to

casine angd jet rod.

A1l Test llolez Sampled Feb. 20, 1847
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An inspection of map number two, showing the ten selecte!
parking sites and the area they serve, ghows that there are
8till o few sections in the aentral business district which
are not adequately served. OUne of these 18 the ares at
Capitol end Miehi ger Averwe. It %ic in the heart of ths
tuaineas district, and the need for parking facilitiea here
are arparent. %here 13 & large number of retail stores
within & block and a half of this intersecotion, none of which
can furnish adequates parking space for thelr customers. In
addition, there 1s = large labor force to be served which
ia concentrated in the State Capltol, the Lansing City lall,
the Olds Tower, the Vlda lotel, and the Bank of lansing
bullding. Indlcations are at present that the state is
plaming on extending the eapitol buildings to the Vest in
the four blocks direcily in the resr of the present sapitel
milding, Thia will bave the effect of incressing traflfis
concentration at all points near the capitol, and will of

acurse necessitate more parking spases,

Purther inspaction of map oumber two revesls t:iut the only
poseible looation for perking is the large open ares direet-
1y in front of the State Capitol, Since nelther a parking
structure bullt above the ground or parking at ground level
would bo accentable beeausze of the appearance, it follows
that if the ares is to be utilized, parking mmst be under~
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pround, This solution hes been applied in mny cities,
and it could be very eaasily applied here,

The land 1z stote owned and any atteupt to use it for the
above purposs would probably meet much resistance in the
state legislature. iost of the objections come from the
dosire on the part of many %o retein old landmerks and
memorisls, Howsver, it is felt by the author that the elty
containing the stats capitol should be & loader In 1ts
state in olvic lmprovement, Surely, visitors from other
sections of the country cannot be expeeted to be favorably
impressed with s state whose Capltol City provides hinm with
~ the present limited parking spsees snd orowded streets,

The objJection thnt the beauty of ths area would be destroyed
is an invalld one, sinee the proposed struocture would be
covered and landscaped, Thus, a park fully as besutiful as

the one axisting could be plased on top of the underground
parking bullding,

Traffie to this ares somes in from North, South, Hast, and
Vest, and therefore a parking ares here would be easily
accesaible, Traffic to or from the structure sould be moved
from or into six streets, dichigan, Capitol, Allegan, Uttaws


http:expect.ed

Seymore, and Townsend, herefors, at rush hours, the traffie
load could be distritbuted with litile congesiion,

It is planmed to have three entrences and exits to the
structure; one on Capitol leading in from Alenigan, one at
Allezan and Townasend, ond ome at Uttaws nnd Saymore, Theose
entrances and exlts are to be designed mo that they may dige
charge and receive thelr treflfic with g minimuy of turning
and stopping.

Une otler polnt which was oconsidered before this area was
selsotod wns its location from an engineering standpeint,
Thia consideration included the depth of the water table,
the goil conditlons, and the proximity of the proposes
structure to existing utllities and structures,

Information concerning soll conditlons was talen from a

test boring made by the highway department at the HE corper
of Capltol and Hichigsan Avenue., From this boring the condiw
tiong existing at the site of the propose’ structure were
aspumed, It was found that at the elewvatlion of the founda~-
tion, the soll was s mixture of fins and medium yellow sand
with an eatimated bearing capscity of 6,000 lbs/sq. ft. for
an ordinayy apread footing,.


http:etruotu.re

The water table was found to be at an elevation of aprrox-

imntely 818.24%', Thias i1s far encugh below the elevation of
the foundation of the parking structure so as to eliminate

any danger of frost setion or Luoyant forecs tendln: te 110t
the structure,.

The closest structure, and the only one offerins any problem
to construction, is the capitol bullding. This Gifficulty
Tas boen overcome by looating the parking strusture retaining
walls far enough from the capitol tullding so that no sur-
charge need be added in thelr desiprn. At one point, the
entrance atepez to the capltol ere over the structure, bub

this wairht can be taken by the columns undernpesth the steps.

Prom Informetion obtalne: from the capitol bullding super-~
Intendant, the tslephons company, the water and power company,
and the city engineer, it was found that no utliliities are
located so as to be Iinterfered uwith by any part of the struce
thrn gxeopt thio north rampe. At the intersection of Townsend
snd Ottewa an electric condult enters the sapitol area, This
gondult would be ecrossed by anmy ranps from or inte the struce
ture at this point, It 1le located at an averags depth of two
to three {set balow the pressnt ground surfeoce, zhd would pre-~
gont no difficulty in bvypaszing during contructlon. Steam
snd water linss also enter the esplitol area at thie point,
but they teo can be easily bypaased, and need only be lefd


http:we1f'.ht
http:c-onstl"lJotJ.on

in thelr temporery positlon during the constyuctlon of the
poiiburat. 9
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STEEL DESIGN (FS)

Roof Lri00 " Lengts

_ Exterior Panel, Steel Exterior Pa
inte N nel, Steel
nterior Panel In  gilel to disc. edge |Perpendicular o disc. sdge
Column Mid Oolqmn Mid Column Mid
M o5 /02 000 * Strip Strip Strip Strip Strip Strip
Fro0 &ip 1. |Pos [Neg |Pos |Neg | Pos Neg |P Int | Ext Int | Ext
9 L 9 |Pos [Neg |Pos Neg [Neg Pos | ne Neg |
Moment Coeff. 20 |.80 |.18 |.15 | .08 25 (.15 | .18 25 |.551.45|.19 |.168 J0
Moment in. kips Vo020 |25350 765|765 |2ss|i5 7 1651765
= > - [ OO.IO. = . e e ot = $
6" * e o * o ajs s * o
Using 1" ¢ Bars
Depth d in. = /05 /55 |r05195 (1085|1557 10.5] 9.5]
A TzoN " '
2018660 d) |79 9 50| 42, | 45| /vt | 237 220
Min. Ag = '
(.0028)( Xd) 2 2
Min. A *
(0025)(96)(d)
Use Ag 4. in.
No. of bars
ist ﬂcvol Floor
Mo. /"L bf’: "4'°
Moment Coeff |.20 |.50 .15 [.15 |.05].125]|.15 |.15 | .25)| .55 |.45 .19 |.165].10
Moment in. kips
A PR A M O e |
e e.s. 00l 8- 821, , ssje s o

‘ Uslnq-i-’ Bars
Depth d in. =

Ay e
$"720)(.866)( d)

Min, Ag =
(.0025)( )(d)

Min Ag =
(.0025)(96)(d)

Use Ag 8q.in

No. of bars
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STEEL DESIGN (FS)

Root
) Exterior Panel, Steel Exterior Panel, Steel
Interior Panel o, el to disc. edge |Perpendicular to disc. sdge
Golumn Mid Golumn Mid Column Mid
N.s Strip Strip Strip Strip Strip Strip
0

Int |Ext int |Ext

Pos |Neg {Pos [Neg |Pos |Neg |Pos [Neg |pos Neg | Neg |PO8 |Neg Neg |

Moment Goeff. 20 |.50 |.1S [.15 |.056 |.125].15 |.i5 |.28 .551.45 | .19 {.165].10
Moment in. kips

> & o » —ty & 8 el S———

s e 0 0w

e & ¢ S - v

« o o w0 - e 0e -

> afs » » o

Using 1" ¢ Bars
Depth d in. =

M =
(20)(.866)(d)

Min. Ag®
(0025 )N d)

Ag=

Min. A, *
(0025)(96)(d)

Use Ag 8q. in.

No. of bars

ist Level Floor
Mys

Moment Coeff |.20 |.50 |.15 | .15 |.05].125} .15 |.15 |.25| .58 |.45| .19 |.165].10

Momaent in. kips

. o 0
N | O} e & wl® & & o

M‘..' » -..‘DOQODQOO

4

Uaing%Q Bars
Depth d in. =

A.® M =]
8 (20)(.866) d)

Min. Ag ®
(.0025)( )(d)

Min Ag =
(.0025)(96)(d)

Use Ag 84.in

No. of bars




STEEL DESIGN (FS)

Root
, Exterior Panel, Steel Exterior Panel, Steel
Interior P‘"‘." Parallel to disc. edge |Perpendicular to disc. sdge
Golumn Mid Column Mid Column Mid
Strip Strip Strip Strip Strip Strip

Mo 5290
. Int JExt int |Ext

Pos |[Neg |Pos [Neg |Pos [Neg |Pos [Neg |Pos Neg | Neg | P28 [Ne Neg

Moment Coeff. |20 |.50 |.15 |.15 |.05 |.125].15 |.15 [.25 |.55|.45 ]| .19 |.168].10
Moment in. kips |/059 |2£50|29¢ |794 |a¢s 6e/ | 792|794 | 1322| 2910|2380 | /05 | 873 | 529

> & o o ® o o o
v 5 o 9 ® o o @ ..'.Q.."..'

/J”
"

Using 1" ¢ Bars

Depth d in. = |ro5 |/2s| 25|25 |re.5 | /25| /2s| 95|95 |95
M
= s : . 4 ) ~3 .2/
AvTzoisee d)" | ¥ #%| 055|783 702 | 727 58|98 |61t |30 |3
Min. Ag = 35| |asgs|aes 3,5 2.85| 25| 2.95
(.0028)(/29)( d)
H s
Min. A 378 z28|32¢
(0028)(96)(d)
Use Ag 8q. in. 582 |lo5S|9.85
No. of bars

ist Lovol Floor
Mo®

Moment GCoeff |.20 [.50 | .15 |.15 |.05|.125]|.15 |.15 | .25| 55 |.45]|.19 |.165].10
Moment in. kips

o o o o o o
...co. o e & . ® o & ol & ¢ 9

* ¢ & o -...........

‘ Utlng%’ Bars
Depth d in. =

Ay o
+*T20) (8661 d)

Min. Ag =
(.0028)( )(d)

Min A. s
(.0025)(96)(d)
Use Ag 8q.in
No. of bars




STEEL DESIGN (FS)

Boot
Interior Panal Exterior Panel,Steel Exterior Panel, Steel
Paralle| to disc. edge |Perpendicular to disec. sdge
Column Mid Column Mid Column Mid
Stri tri i i i
Mg 4 (5o ip Strip Strip Strip snlnnp’ — sr:;: —
- 3
Pos | Neg |Pos [Neg Pos Neg [Pos |[Neg |Pos Neg [Neg Pos Neg [Neg
Moment GCoeff. 20 [.50 | .15 |.1I5 |.05 |.128.15 [.15 |.25 |.55].45 | .19 |.165].10
Moment in. kips (930 [2325|6P6|c98|235 |58/ | 698|698 | re2]|2560|2090|882 | 767 |4¢s
“..'.'0 ...0.0 __.’...0000 - v :E
7 ;
y ®> & » » ® a8 o9 ® # s} s o o
"'
Using 1" ¢ Bars
Depth d in. = | /o5 |/25|gs |25 |lws|res|o2s |25 |os|/es|/e5| 95 |25 |25
Ayt . ,
(20M.8660d) |5// [ 227 | 222| 222|028 |23/ |222|42¢|c39 /0.2 |832|537|2¢¢ |2.83
Min. Ag = ’
(.0028) (/94X d) | 99 B3¢/ |3¢r71|/89 247 |56/ |399 36 |(3.67|\3¢&/
Min. Ag* s
(0025)(96)(d) 37 r7¢ 578|576
Use Ag 8q. in. 57 |927 | F2H .89 |23/ |F2 429 ¢.3F | /0.2 832|537
No. of bars ‘
st Level Floor
Mo®
Moment Coeff |.20 |.50 | .5 | .15 |.05|.128] .15 |.15 |.25]| .55 |.45].19 |.165].10

Momaent in. kips

o w @
'...o. ¢r v * o » wie ¢ ¢

™ e s o @ s o0

. 3"
Using 3 ¢ Bars
Depth d in, =

—M
Rs*120) (86 6)(d)

Min. Ag
(.0025)( )(d)

Min A‘ =
(.0025)(96)(d)

Use Ag 8q.in

No. of bars




STEEL DESIGN (FS)
Roof
teri | Exterior Panel,Steel Exterior Panel, Steel
Interior Pane Parallel to disc. edge |Perpendicular to disc. sdge
Column Mid Golumn Mid Column Mid
M Strip Strip Strip Strip Strip Strip
0" int Lt int t
Pos |Neg |Pos [Neg | Pos |[Neg |Pos [Neg |Pos Neg :“ Pos N"' ::L
Moment GCoeff. 20 [.50 | .18 |.I18 |.08 |.125}.15 |.IS 25 1.551.45 |.19 |.1658].10
| Moment in. kips |/oz0|2550 765|765 |25 6371765765
S = Eccov... <o o7t g
/1“ s o o ...,ﬁj v & 2 ol o » o
éﬁ
Using I" ¢ Bars
Depth d in. = | o5l /5o5|ros |95 |ros|isns|ros| 95
———-———" B
At (20)(.866)( d) |5.79| 250 |9.20|4 65|/ 40 |2.37 |%.20| 465
Min. Ag =
(.0025)(/08)( d) |2.83 2.83|2.57| /.42 2.83|2.57
Min. Ag*
(0025)(96)( d) 3.4 /7% 4
Use A, 8q. in. 5:79|7.50 | ¢ 20|46 5]/. 90| 2.37| 420|465
No. of bars 8 lsz| & |6 |2 |3 |6 |é
st Level Floor
Mo*
Moment Coeff |.20 |.50 |.I5 |.15 |.05].125]|.15 |.15 |.25]| .55 |.45]|.19 |.165].10
Moment in. kips[337|8¢/|252|252| 8¢ |2/0|x52252
- ** *Tees M | MR e
g sty "I 220 . e o e PUPSAIPY PR
4(&'
|Using %¢ Bars
Depth d in. 3 |{.£2|7€2|662|5¢2)662|962|4.62]5¢1
M
A" 120)( 866101 |2.94| 505 |2. 20 2.69| -73|226|2.242.57
Min. Ag
(.0028)( )(d)
Min A’ L
(.0025)(96)(d)
Use Ag 8q.in
No. of bars




STEEL DESIGN (FS)

Roof
e R
Interior Panel Exterior Panel,Steel Exterior Panel, Steel
nterior Pane Paraliel fo disc. edge |Perpendicular to disc. edgqse
Column Mid Column Mid Column Mid
Strip Strip Strip Strip Strip Stri
Mofz330 P

Int |Ext Int [Ext
Neg |Neg [PO% |Neg [Neg

Moment Coeff. 20 /.80 |.i5 |.153 |05 |.i25[.15 |.u5 |.25 |.55]|.45 | .19 168

Pos | Neg |Pos |[Neg [Pos |Neg |Pos [Neg |Pos

.10
Moment in. kips |/276|36%0| 369 | Pax| /7700|1770
/2” tvool"ﬁ‘... 'FQ—I—.L_.J_B-.‘. A ® % 9 ele 3 L
‘a [
Using 1" ¢ Bars
Depth d in. = |/o.5|/55 /0.5 55 r0. 5|25
M
*To0\ REEY d 3 23| 7./
A Tz0i 866N d)" |£-97 |/372 2.03|343|¢23|7
Min, A' - .
(.0025)(/20)( d) | 3.5 /58 3.5 |2.85
Min. A, "
s 372 /.86
| (0028)(96)(d) ‘
Use Ag 8q. in. B.o7|43.72 2.03|393|L43| 7/
No. of bars 7 | /4 g |4 |7 |8
lst Level Floor
Mgy

Moment Coeff |.20 |.530 |.i5 |15 |.o8|.128]| .15 |.15 |.25]| .85 |.45|.19 |.165].10
Momant in. kips

* &
My e | i d CECECE I CE

e o« » L’-o. -‘.‘00040000

‘ Utinq%# Bars
Depth d in, =

M
As*T20) (8661 d)|

Min. Ag =
(.0028)( ) d)

Min A' s
(.0025)(96)(d)

Use Ag 8q.in

No. of bars




STEEL DESIGN {FS)
Roof
[ " :
interi Exterior Pcnol,stoeﬁ Exterior Panel!, Stesl
nterior Panel [o, oiiel to disc. edge |Perpendicular to disc. edge
Column Mid Golumn Mid Golumn Mid
Mo Strip Strip Strip Strip Strip Strip
o int [Ext int |Ext
Pos [Neg [Pos |Neg | Pos [Neg |[Pos [Neg Pos Neg | Neg Pos Neg |Neg
Moment Coeff. 20 |.50 | .15 |.15 .05 [.125].15 |.I18 .25 1.551.45 .19 |.i1658].10
Moment in. kips
DR =~ %ocoo.‘. _“—Oooc.:%% ——
- o o & o .o o pl——— Pttt o cofs s o o
Using 1" ¢ Bars J
Depth d in. =
o M
As*TZ0) 866)d)"
Min. Ag®
(.0025)( )d)
Min. Ag*®
| (0028)(96)(d)
Use Ag 8q. in.
No. of bars
st Level Floor
Mo*
Moment Coeff 20|.0 |15 |15 ].0o85).125]| .15 .15 |[.25]| .55 | .45].19 |.168].10

Moment in. kips

i f e |

L
i & » @

. SN

" Using%’ Bars
Depth d in. =

*ee o ¢

M
Rs*120)(B8661(d) |

”‘ns A' -

(.0025)( )(d)

Min A' b
(.0028)(96)(d)

Use Ag 8q.in

No. of bars




STEEL DESIGN (FS)

oof
— -
Interior Panel Exterior Panel, Steel Exterior Panel, Stesl
. Parallel to disc. edge |Perpendicular to disec. sdge
Golumn Mid Column Mid Golumn Mid
Mo 7380 Strip Strip Strip Strip Strip Strip
o/ int |Ext int [Ext

Pos |Neg |Pos |[Neg |Pos|Neg [Pos |Neg |Pos Neg [Neg |P2% |Neg |Neg

Moment Coeff. 20 [.50 |.I5 |.15 |05 |.1e5]|.15 |.15 |.25 |.55]/.45 .19 |.185].10

Moment _in. kips |/ #7¢| 3é%0 369 | Q22|//70| /770
[ O —— O e
a2 , = ‘
é;,—-}[——— i AT e | .ﬁg‘ﬂoouoc.
Using 1" ¢ Bars
Depth d in. = |/0.5|/5s to.5 13505 95
. M
A Tzo)( 8661 d)" | 807 /272 2.03|343(¢43| 71
Min. ag L
(.0025)(/2e)(d) |3.75 /58 3./5|2.85
Min. Ay * 372 /.86
| (0025)96)(d) ‘ '
Use A, 8q. in. 8.07 |7572 2.03|343|443| 7/ |
No. of bars g9 |74 3 |4 |7 | 8
lst Level Floor
Mo® 2.420

Moment Coeff 20 |.50 |15 |.18 |.0o5].125]|.15 |.15 |.25| .55 |.45]|.19 |.165].10
Moment in. kips|#84|/2/0 /27 | 303|322y (12

«e » « o » 0
* * % CaC | .6 » oo e e ¢

.9 & ¥ oo » oo ¢ 0w

. 3‘
Using = ¢ Bars
Depth d in. =

M ]
As*T20)(B66)( )| Be7 |3 72

Min. Ag *
(.0025)( )(d)

Min A' =
{.0025)(96)(d)
Use Ag 84q.in
No. of bars




STEEL DESIGN (FS)
Boot
) Exterior Ponol,snoﬁ Exterior Panel, Stesl
Interior Panel o, iiel to disc. edge IPerpendicular to disc. sdge
Column Mid Column [ Mid Golumn Mid |
M= 7270 Strip Strip Strip Strip Strlaﬂpt — St:i: —
. n x
Pos [Neg |Pos [Neg |Pos |Neg [Pos [Neg |Pos Neg | Neg |PoS Neg |Neg
Moment Coeff. 20 (.80 | .5 |.15 [.08 |.i128].15 |.I15 | .25 .58 1.45 | .19 |.168].10
Moment in. kips |##£2
e e e Eccoa.‘. E == T %::
Using |" ¢ Bars
Depth d in. =
M
2 ——————————
A Tzo) 866N d)”
Min. Ag*
(0028 Nd)
Min. A. .
(0025)(96)(d)
Use A, 8q. in
No. of bars
st Level Floor
Mo*
Moment Goeff |.20 |.80 |45 | .15 |.05].125]|.15 |.15 | .25)|.55|.45[.19 |.165].10
Moment in. kips
e o of——xod HERR - i R ) )
N e ool _ "0 R0,, o ofc oo o

. 3"
Using 3 ¢ Bars
Depth d in.

' —M
As*T20) (866N d)

Min. Ag *

(.0025)( Hd)

Min A‘ .
(.0025)(96)(d)

Use Ag 8q.in

No, of bars



STEEL DESIGN (FS)
oof
] Exterior Panol,sud Exterior Panel, Steel
Interior Panel oy rgitel to disc. edge |Perpendicular to disc. edgs
Column Mid Column Mid Golumn Mid
Stri Stri Strip Stri Stri Stri
Mg= 72 /0 : : - |np1 Ext '..f Ext
Pos |Neg |Pos [Neg | Pos |[Neg |[Pos [Neg |Pos Neg | Neg Pos Ne Neg
Moment Coeff. 20 (.50 | .15 |.15 (.05 |.125]|.15 |.15 (.25 |.55 .45 | .19 .165].10
Moment in. kips |/442| 305 /08/| /08/ 1802 |3970|3250|/370| //P0| 72/
/1” ...'.‘ . .‘...... * I........‘.,
Bt o @« @ @ = ® o 00 - 2 o oofe o o o
‘I
Using 1" ¢ Bars
Depth d in. = | /o.5|/55|/0.5| 95 /0.5 /58 |/55| 15| 9.5 |9s5
M 79 (/209|753 723 | 2.
—_— 3 42| 5.9571¢.57 99/ (1479
As*Tzor seend)” | 793|342 7
Min. Ag = ' 5.23|2.92 3.23 3.23|2.92 2.92
(.0025)(/23)( d) |3 23 23 (%
Min. Ag® 272 372|372
(0028)(96)(d)
Use A4 8q. in. 7.93 |/3.82| 5:95|€.57 99/ |/4.79|r2.09| 7.53| 723|438
No. of bars /177 8 | 7 /3 |79 |76 | so |2 |6
Ist Level Floor
Mo'.?,.?éo
Moment Coeff |.20 [.50 [.15 [.15 [.05].128]|.15 |.15 |.25| .55 |.45].19 [.165].10
Moment in. kips|#72|/780|354|354| //8|295|354|570|/297|70¢/| 448|387
oo o0 o 0 b )
—
. 3"
Using = ¢ Bars
Depth d in. =
A M
$ (20)(.866)(d)
Min. Ag =
(.0028)( )(d)
Min A' 3
(.0025)(96)(d)
Use Ag 8q.in
No. of bars




STEEL DESIGN

(FS)

Interior Panel

Parallel to disc. edge

Column
Strip

Mid
Strip

Column
Strip

Strip

Mid

Column
Strip

Exterior Pcnol,Sted Exterior Panel, Steel

Perpendicular to disc. edge
Mid

Strip

Pos

Pos

Neg | Pos [Neg

Pos

Pos

int
Neg

Ext
Neg

Pos

Int
Ne

Ext
Neg

Moment Coeff.

20

.50

A8 1.05 |.128

A8

25

58

.45

A9

165

.10

Moment in. kips

Y

> . e e

4

v e e

»
> & o w

LA B J

* 8 0o

Using 1" ¢ Bars
Depth d in. =

% @ eie

& »als ¢ ¢ o

ha—M
$ (20)(.866)( d)

Min. A‘ »
(.0025)( d)

Min. A *
(0025)(96)( d)

Use A, 8q. in.

No. of bars

st tuv;l

Floor

Mp*

Moment Coeff

.20

.05 |.128

.28 .88

48

A9

165

10

Moment in. kips

LA 4

. & @

e T

. ¢ >

' Uninq%‘ Bars
Depth d in. =

” & o 9

*e » s

LI R

M
(20)(.866) d)

Ag=

Min. Ag *

(.0028){ )(d)

Min Ag =
(.0025)(96)(d)

Use Ag 8q.in

No. of bars




STEEL DESIGN (FS)
Root
Interior P | Exterior Panel,Stooﬂ Exterior Panel, Steesl
hierior Pane Parallel to disc. edge |Perpendicular to disc. edge
Column Mid Column Mid Column Mid
M Strip Strip Strip Strip Strip Strip
o"* int |Ext int |Ext
Pos |Neg |Pos |[Neg |Pos [Neg |[Pos |[Neg |Pos Neg | Neg |PoS Neg [Neg
Moment Coeff. 20 /.5 |.15 |.15 |05 |.i125].15 [.15 |.25 [.55].45 | .19 |.165].10
Moment in. kips
[ J..'.. oooﬁ—u Oooo......a
Using | ¢ Bars
Depth d in. =
A :——H—- -3
8 (20)(.866) d)
Min., Ag =
(.0025)( Xd)
Min A, *®
(0028)(96)(d)
Use A, 8q. in.
No. of bars
lst Level Floor
Mo*
Moment Coeff |.20 |.50 |.15 |.15 |.05].125]|.15].15 |.25]| .55 .45|.19 |.165].10
Moment in. kips
PR ———- R e | R P ) e

' Ulinc%ﬁ Bars
Depth d in.

Py .
+"720)(866)( d)

Min. Ag =

(.0025)( )(d)

Min A. ®
(.0025)(96)(d)

Use Ay 8q.in

No. of bars




STEEL DESIGN (FS)

oof
Interior P | Exterior Ponql,sud Exterior Panel, Steel
nferior Pane Parallel to disc. edge [Perpendicular to disc. edge
Column Mid Column Mid Column Mid
" Strip Strip Strip Strip Strip Strip
0" int |Ext Iint |Ext

Pos | Neg [Pos |[Neg |Pos [Neg |Pos [Neg |pos Neg | Nog |POS Neg |Neg

Moment Goeff. 20 |.80 [.15 |.15 |.05 |.125 (.15 |.I5 [.256 |.55]|.45 | .19 |.165].10

Moment in. kips

A ’ o o @ es » .o o0
v e & ¢ &« & - ® % 8 Eje ¢ e
= "—"—'—Aboooooc

s ® o @ » o

Using 1" ¢ Bars
Depth d in. =

A s
$ (20)(.866)( d)

Min. Ag =
(0025 )X d)
Min. Ag "
(0025)(96)(d)
Use A, 8q. in.
No. of bars

st chol Floor
“o'

Moment Coeff |.20 |.50 |.I5 | .15 | .08 |.125] .15 |.I15 |.25]| .55 |.45|.19 |.165].10

Momant in. kips

MR T B | R R R ey

e o » » 22 % Moo o ofs o o o

' Uainc%. Bars
Depth d in. =

M o
As*120)( 866 )

Min. Ag =
(.0028)( Y(d)

Min A. ®
(.00258)(96)(d)
Use Ag 8q.in
No. of bars




)

STEEL DESIGN (FS)

Roof
. Exterior Pcnol,suoi Exterior Panel, Steel
Interior Panel Ipyrallel to disc. edge |Perpendicular fo disc. edge
Column Mid Golumn Mid Column Mid
Mos Strip Strip Strip Strip Strip Strip
- My int
Pos |Neg [Pos |[Neg [Pos |[Neg |Pos [Neg |Pos Nn.!_ ::; Pos 'l‘n.t! ::;_
Moment Coeff. 20 |.50 |.I5 |.I5 |.05 |.125|.15 |.15 |.25 |.55]|.45|.19 |.165].10
Moment in. kips
)o.-"“ a""’... .'-o'ooo:%

s & ¢ 4«

Using 1" ¢ Bars
Depth d in. =

Fyr— .
8 (20)(.866)(d)

Min. Ag =
(0028} ) d)
Min. Ag*
(0028)X96)(d)
Use A, 8q. in.
No. of bars

ist tovol Floor
Mo*

Moment Cosff |.20 |.50
Moment in. kips

45 |as o525 .15 |.15 | .25 .55 .45].19 |.165].10

* o & »

® & & S0 & 0 »

TER WY

o & M6 s s

R 3“
Using 2 ¢ Bars
Depth d in. =

gt
§ (20)(.866) d)
Min. Ag =
(.0028)( )(d)
Min A‘ L

(.0028)(96)(d)
Use Ag 84q.in
No. of bars




STEEL DESIGN

(FS)

interior Panel

“o‘f

Column

St

rip

Mid
Strip

Column
Strip

Mid
Strip

Exterior Panel,Stee| Exterior Pansl, Steel
Parallel to disc. edge |Perpendicular to disc. edge

Column
Strip

Mid
Strip

Pos

Pos

Neg | Pos [Neg |Pos

Neg

Pos

Int
Neg |

Moment Coeff.

20

.50

A8

8 | .05 |.125|.18

A3

25

.55

E xt
| Neg

int

Ext
Neg

.48

19 |.165

.10

Moment in. kips

E IR I

® * ¢

> & & @

® o - »

LR B

E‘.'O

Using 1" ¢ Bars
Depth d in.

.0‘.'05%"

s » » =

A =_—M...._..__ ]
$ (20)(.866)(d)

Min. Ag ®
(0025)( ) d)

Min. Ag*
(0025)96)(d)

Use A, sq. in.

No. of bars

st Level

Floor

Mo*

Moment Coeff

.20

A8 .05 ].125] .18

A8

.28

55

.45

19 |.168

A0

Momsent in. kips

. o » &

. 3"
Using = ¢ Bars

Depth d in.

* & & §

ae o

As*T20) (8661 d)|

Min. Ag »

(.0025)( ¥(d)

Min A. =
{.0025)(96)(d)

Use Ag 8q.in

No. of bars




STEEL DESIGN

{FS)

Column

interior Panel

Hot_

Strip

Mid
Strip

Column
Strip

Exterior Panel, Steel Exterior Panel, Stes!
Parallel to disc. edge

Mid
Strip

Golumn
Strip

Perpendicular to disc. edgs

Mid

Pos

Pos

Pos [Neg |Pos

int |Ext
Pos

Moment

Moment Coeff.

in, kips

20 |.%

AS

.18

08 |.125 |.18

A5

Neg | Neg

Pos

Strip

Int
Neg

Ext
Neg

25 | .85 ].45 | .19

> & o o

L Y

.165].10

Depth d
M

.
in.

Using 1" ¢ Bars

.- o &0

* e o ”

o o o o

Min. A‘ b

As*Tzo) 866N d)

(.0025)(
Min, Ag*

Nd)

(D028X96)(d)
Use Ag 3q. in.

No. of bars

st Lov 1

Floor

Moment Coeff

.20

Moment in. kips

A8

.08 ].128] .18 | .15

295

585 |.45]|.19

165

10

ORI |

L

. 3“
Using 7 ¢ Bars
Depth d in.

* e »

|
. & & @

.

B » ™

gtz
$ (20)(.866)(d)

Min. Ag =

(.0025)( )(d)

Min Ag =

(.0025)(96)(d)
Use Aj 8q.in

No. of bars




STEEL DESIGN

(

FS)

. 3"
Using 2 ¢ Bars
Depth d in. =

Roof
] Exterior Panol,sudExurior Panel, Steel
Interior Panel o, 5116l to dise. edge [Perpendicular to disc. sdge
Golumn Mid Column Mid Column Mid
N_» Strip Strip Strip Strip Strip Strip
o
Pos |[Neg|Pos |[Neg | Pos [Neg |Pos [Neg |Pos ::." 5:; Pos :‘": 5:;_
Moment Coeff. 20 (.50 [.U5 |.I5 |.05 |.125|.18 |.I5 |.25 |.55|.45].19 |.165].10
Moment in. kips
MR e i’m DI = S e ——
Using 1" ¢ Bars
Depth d in. =
. M
As*TzoN e d)”
Min. ﬁ‘ =
(.0028){ Xd)
Min. Ag*
(0025)96)(d)
Use A, 8q. in.
No. of bars
st Level Floor
Mo*
Moment Coeff |.20 |.50 |.15 |.15 |.05].1258] .18 |.15 |.25|.55|.45|.19 |.168].10
Momaent in. kips
- LR | . b e T

A=l
$ (20)(.866) d)

Min. Ag =

(.0028)( )(d)

Min Ag =
(.0025)(96)(d)

Use Ag 84q.in

No. of bars




STEEL DESIGN (FS)

Root
; Exterior Panel,Steel Exterior Panel, Steel
interior Panel o oiiel to disc. ;dgc Perpendicuilar to disc. edge
Golumn Mid Column Mid Golumn Mid
N.» Strip Strip Strip Strip Strip Strip
o
Pos | Neg |Pos [Neg | Pos |[Neg |Pos |[Neg |Pos :’:."L ::; Pos :,.n.; ::;_
Moment Coeff. 20 |.50 |.I5 [.15 |05 |.125 .15 |.15 |.25].55]|.45]|.19 |.165].10
Moment in. kips

”
O ¢

. " o oF

* & &

* oels e oo

Using |" ¢ Bars
Depth d in. =

PP .
$ (20)(.866)(d)

Min. A. »
(0025} X d)

Min. Ag*
(0025)(96)M(d)
Use Ag 8q. in.
No. of bars

| ot chol Floor
My®

Moment Coeff |.20 | .50 |.I5

A8 | .08 1.125] .18 | .18
Moment in. kips

251 .55} .45|.19 |.165].10

> & B #
L )

A R
smnos PRI

o & 06 » 5

. 3'
Using = ¢ Bars
Depth d in. =

Py
$"120)(.866)( d)

Min. A. "
(.0025)( )(d)
Min A‘ =
{.0025)(96)(d)
Use Ag 84q.in
No. of bars




STEEL DESIGN (FS)

Root
. -
Interior Panel Exterior Panel, Steel Exterior Panel, Steel
Parallel to disc. edge [Perpendicular to disc. edge
Column Mid Column Mid Golumn Mid
Mo Strip Strip Strip Strip Strip Strip
-y int |Ext int |Ext

Pos [Neg |Pos |[Neg |Pos |Neg [Pos [Neg |Pos Neg | Neg |PO% [Neg |Neg

Moment Coeff. 20 1.5 |.I15 |.15 |.05 |.125|.I15 |.I15 |.25 |.55]|.45]|.19 |.165].10
Moment in. kips

& @ 9 « e » ——— &
® ¢ o * & » .'......Q‘

» &« = » » e *a * & s o »q

Using 1" ¢ Bars
Depth d in. =

A 8—”—— =
8 (20)(.866)( d)

Min. Ag =
(o025 XN d)
Min. Ag*
(0025)(96)(d)

Use Ay 8q. in.
No. of bars
Ist Level Floor

Mo*

Moment Coeft |[.20 |.50 |.15 [.15 [.05].125]| .15 |.15 | .25 | .55 |.45|.19 |.165].10
Momant in. kips

- s & L N
. & & C e | » * & ole o o o

T W

| g
. » » s e @ 9 oo seoje o o o

. 3"
Using-;’ Bars
Depth d in. =

Ag o .
+"T20) (8661 d)

Min. Ag =
(.0028)( )(d)

Min A‘ *®
(.0025)(96)(d)
Use Ay 84q.in
No. of bars




(FS)
Lo’
Panel Bar Bar
No. Length Strip No. | Length b. . .
o
|




{FS)
Cole x23°6"”
LooX
Panel Bar Bar
No. |=*MMStrin| (0 | Lengtl @ b.
S/ L C | &

s R e R




(FS)

4

Polé” x 23 00"

Eoars
Panel Bar Bar
No. |Lemd! Strip No. | Lenatn]l @ b. c. d. .. f.

& ¢ | e |zs |z72 9 vi|ow zaf | olr” |ows|oe' 27

224 |\ /Piex” | sPle”

JEFF

» ;. ' d -~ P4 -~ - - - -
2°97 o p” | 7257 oir” | 2onfi|2ric

rell5 ]

28 |\w-e” \/7¢c”

” \d Ao P

P YL
Freg o7 o2y |75 6F

ZEA

ve&--4




(FS)
L3200 236"

LKool

Panel
No. Length Strip

£r | & c

’ 4

M &3 |\ 2253\ wsd | o™ |45 |omr” |ovwd|zr 6|08 | riv0d]
£24 |19°65) 1965
£

28 | e/ | 3¢5”




S8 Frem- 5- 3423

BAR PLACEMENT SCHEDULE

(FS)
|, 2. 3. 4, 5. 6. 7. 8. 9. 10. . 12. i3, | 4, 15,
o . £ I 1y
P‘m‘llLe Column Strip c Mid Strip- M Panel Pﬂ::!z‘l Po:el
[Strip|Strip [No.of [Spac-|Bar e. No.of | Spac- Ba“’width width | width
No. Bar No/Size | Loc. | bars| ing |or c.o|Bar No| bars| ing |or c.0




