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Purpose of the Thesis:

The purnose of this thesis is to design a two-story
building, with a sixty foot frontage and fifty-five foot
depth., The design is one that involves both an engineering
and econonic viewpoint and may be regarded as an actual
problem that might face an individual with colleze training.

The buildirg is being designed so thet it may be used
for many purvoses in a tovn of epproximeately five to ten
thousand population.

The first floor of this buildinz may be used for such
purposes as: automobile sales and service, super food market,
farm equipment sales and service, or frozen food lockers.,

It mey also be grouped Iinto tvo or three stores such as:
bakery, electrical applisnces sales and repairs, auto parts
store, and real estate office.

The second floor may be rented or leased as one unit to
a lodze or similar organization; or it may be divided into
business offices and apartments.

/ith the above combinations in mind, some of the possible

floor plans are: ( Scale 1" equals 40' )

Auto Sales and Service
Service Real Zstate Office ( R. B. 0. )

I
o First Floor

o
g:‘ Sales




& ?:Jlectrical Appliances
Iy Auto Parts
% f\ ! (f Bakery
Y g 9 First Floor
Wt o t 3
Q <
Frofen Frozen Food Lockers
- LocKers Real Estate Office ( R, &. 0. )
Bakery
RE.O- Bn"reryﬂ First Floor
Avartment
Apartment Business Offices
Hall " Second Floor
Office
Office|Office
Lodge Hall
Lodqe Second Floor

g Hall




The vreceding sketches illustrate the type of building
to be constructec ané also 2ids in the nossible architsctural
design of the tuillding.

Following the sketch of the prorosed builcding, the thesis
willl continue with the discussion of the individuel design

steos tseken.

Proposed bBullding

( Scele 1" equals 12' )



Roof Desion:

In the roof design, two assumrtions were made thst will
have to ve verifled before actual construction of the tuild-
ing. One assumrtion was thet the second floor was to be
rented as one unit not for living rurroses. VWith tkhis in
mind, the window srecificatione of the locelity concerned
rust te consvwlted 1f the second floor 1s golng to be used for
arartrents. This ricont necessitate the building of a skylicht
but 1t would not effect the truss desi~n cue to the fact thst
the materiel of the skylicht will welch arrroximetely the

P

same as the roofboerds, rafters, anc the surfacinc of the
originzl desiecn. The second sssurnption was thet the cesmoer
of the sran wouvld be nerlicible. This does not mesn that it
1s negligible cut, due to the time allotted to the senior
nroblem, 1t will ©ve imrossible to check the truss for cember.
tnother assurrtion wes macde before the sctual comruta-

tions were started, this being the assumecd weisht of the roof
and truse. Tre estirated value was fifty pounds rer sanare

foot of rcof area which wes divicded up as follows:

L. L. 20#/sq.' Snow load

D. L. 8#/sq.' FRoofvboards, rafters, surfacin-
D. L. 7#/sq.' Steel
D. L. 5#/sq. ! Plaster

Three different truss systems were designed: the first
consisted of two trusses mleced at the third volints of the
buillding front and runninz vervencicular to the front; the

second 1s cornosed of three trusses sixty feet lons, but with



varving heirctts of trree, four, snd five feet wnich ore
runnineg rarsellcl to tre front of the building; the third
congists of three identical trusses running rerellal to tre
store fronts. Sketches of the cesions are as follovws:

( Scale 1" Equals 10! )

‘ [ Roof [ine
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y Peak of roof / Left edge of roof

/4
| Truss — Trusson

kC‘e/I/n? /me

X Front wall Back waf/
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Third Desizn

Aalfter the threc truss systems vere completz2ly desicned,
it was decided that the third desi~n vas the one to be used
in the construction of the structure. sSach design vas given
due considerstion and vas analyzcd as follows:

Truss dzgisgn number one vas ruinin: perpen-

dicular to the building front and, fTor the »roner
desim of the structurc, it 1s nacessary 1o hinvre the
trusszs rest on pilasters vhiech wonld have to he bhuilt
at the front and baclk of the building. “his vould
not pnernit a »nossihls 1larre door onanin~ in ths Tront

oF the bhuildinz which mi 'ht he necnsezry if floor

~uivrient s2lzs-
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The second truss system was not used be-

couse 1t involved the constructicn of three dif-

ferent size trusses vhich would increase the truss

cost,.

The third and final design was chosen be-

cause it ren parallel to the buwilding front which

eliminates the pilasters from the front of the

building. This truss system also has three iden-

tical trusses vhich will give the chespest material

cost,

The calculation sheet for this truss system will now
be discussed. Il‘any of the numerical answers will not be re-
peated in this section of the thesls but complete details
appear in the computation section under Roof Design,

The length of the truss is sixty feet end it is divided
into ten panels of six feet each. '7ith the assumed load and
the kno'm penel lengths, a total load of 4050 pounds was ob-
tained for each penel,

“/ith the panel load knovn, the truss was then analyzed
for the stress velues of its members. The majority of the
stress values were obtained by the three main methods used
in design work--the summation of moments about a point equals
zero, the surmmation of the horizontal forces equals zero, and
the summation of the vertical forces equals zero. The other
method used in the analysis was that of the free-body.

After obtaining the stresses in the members, the struct-

ural shaves were selected., Two angles were used for every



memter, with the snoles pleced back to beck. The encles vere
selected for merbers in both tension end comrression es
srecified in "Steel Construction" with three-guarter-inch
rivets beines assurmed.

Next the susset rlates were sketched out. Hs2lf-inch
material wes used for the rlates 2nd the cdetalils sappeer on
the drewinz showins the cormrlete roof design.

The roofctoards and roof-rafters were tren designed, the
rafters beln~r fourteen feet lonr due to the fect that the
trusses are spaced thirteen ancd one-half feet apart. Yo
length specification for the roofboarcs wes given hecsuce
they are plesced end to end.

The assumed weicht was checked next. A one foot section
of the truss wes taken directly throush the center of the
truss to cdeterrine the weiont of the steel to aid 1In checking
the assured lord. As 1s shown in the corrutetions, the actual
lo~d 1s 8licrtly larcer than the asswred load. This is not
consicered alarmine, however, due to the high snow lon~d con-
sidered for locelities around tne central and southern rart

of the state.



Floor Deslgn:

The second main desisn step in the designing of this
bulldinsg was that of comruting tne second floor slab, its
surrorting rembers, columns, its colurn footings, the first
floor slsb, and the bsserent.

The first steve in the desizn of the second-floor were
that of a2rranving a rossible floor-veam and girder nlan then
assuming a likely live =nd dead load for the floor. The next
sten wes that of meking a floor entry for the stcirs trat would
prove servicesble for a nmirber of occaslons such as that of
accorod~ting large crowds and clearance for the moving of
office furniture =nd surnlies. (The stairs were desizned with
the stendarc seven-and-one-half inch riser with a nine inch
tread.)

Lfter that wes comrleted, a four inch floor slsb design
was cormruted. The reinforcement steel running from the front
to the back of the building was tren cormputed. (This included
toth vresitive end nezative steel.) Since this steel wes
running in one direction, 1t was necessary to use temverature
stecl. Its calculetions sre also shovn in the computation
section.

¥ith the second-flocr slab designed, the next step wes
that of determining the structural sizes of tre floor besms
and gircers. The 12 WF was used throuchout to zive a uniform
thickness to the floor design of the s=cond floor snd a uni-
form first floor ceilings line. Leam connectors were slso

designed to festen floor bears and girders.



The columns supporting the second floor vwere then des-
igned., Their design coming almost directly from the A, I.

S, C, tables. The desizgn of the column footings folloved,
and theilr design was taken from the method described by
Sutherland and Reese., It involves the use of formules which
they developed in their text; for future reference their
text should be consulted.

The first-floor sleb was then designed by using a con-
centrated load spread over a six inch square., The vronortion
of the floor over the basement was computed on a live and
dead load basis, however. Reinforced steel was placed in
just one direction except over the basement where temperature
and negative steel were used. The girder system supporting
the slab over the basement was designed similar to that sup-
porting the second-floor slab.

The basement slabh vas not designed due to the fact that
it will act es a vearing surfece mairly. The five inch slab

will prove sufficient for the basement,

19



Store-front Design:
This design was submitted to enable a possible large

door ovening in the front of the building, if needed.

Foundation Design:

The foundation vas desisned with the valls considered
as being composed entirely of blocks., The second floor
also gives an additional weight to the wall; this was consid-
ered by assuming that half the floor beam snan veas reacting
dovm the wall, with the total floor weight being used,

The proportion of the buildinz over the basement gives
a three-story arran;eﬁént; therefore, a sixteen-inch wide
outer wall must be used for the hasement, The rest of the
building was considered as a tvo-story building and only a
twelve-inch vall was used, This arrangement conforms with
the building spvecifications of Lansing, Michigan.

No steel was used in the foundation because of the
light wall loads.

The basement wall is composed of blocks, and the foun-
dation 1s of concrete as shovn in the computation sketch,

The eight-inch block wall, used for the interior wall
of the basement, requires no foundation because there is no
wall load., IHowever, the foundation design given for this
wall should be used to give security.

The five-inch basement-floor slab should be voured with

the foundation around the basement.



Lintel end Bearing Plate Design:

The problem of designing the lintels was a simple one,
end the designs are given in the computation section. The
lintels were made of either a channel or angle velded to a
plete one-guarter-inches thick and nine-inches wide.,

The bearing plate desizn method used throushout is
that prescribed by the A. I. S. C.. The three-ouarter-
inch plate was used in all cases, because this was the thin-
nest plate advisable to use from a practical standpoint,.

The plates are to be set in poured concrete with anchor
bolts. The holes in the blocks supporting these plates
should be filled vrith concrete from the foundation on uv.
The provortion of the structure resting on these plates will

be tack-welded in place.



Specifications:

The building is one of two-stories and was described
in the "Purpose of the Thesis". It was the purpose of the
thesis to design the buililding; such matters as detailing and
forming the bill of material were not undertaken, but may be
eacsily obtained by careful analysis of the computations,

The foundation is to be of poured concrete throughout,
The front wall is to be made with e brick face and an eisht-
by-eisht back-up block, The other three walls are to be
made of eight-by-twelve-hy-sixteen standard block, The outer
basement vall is to be made sixteen-inches thick, with the
inner basement wall eizht-inches thick.

£11 concrete is to have at least three thousand pounds
per souare inch compressive unit stress in the extreme fiber
of concrete in flexure. Three-quarter-inch azgregate will be
the maximum allored in the mix.

A11 the lumber used in the construction of this building
should have at least a twelve thousand pound per sauare inch
bending stress in the extreme fiber.,

Steel used should be of the twenty thousand pound per
square inch catesgory, except the reinforcement steel, wvhich
is to be deformed bars vith at least an eizhteen thousand
pound per scuare inch value for tension.

The roof is to te made of roofboards, heavy felt--rot
less than thirty pound felt--, tvo-ply felt is then to be
lain and mopved with asphalt pitch. iext, special mesh is

to be laid with asphalt pitch and a cover of crushed slag or



one-cuarter to five-eizhth-inch vell screened sravel, The
roof 1is to be flashed with sixteen ounce copver at the vall
boundaries end the peak,

The stairs ere to be of concrete vith vermansnt steel
forms belng used if vpossitle,

Plastering is to be done on metal lath, tack-welded to
the steel. ( It is more then likely that small angles vwill
have to be added to give the proper supzort, but this will

be left for the detailsr to descide, hovever, )

J

uilding tile is to bte used in »martitionin= the valls

@

for the separate divisions--four-inch tile vill be suit-
eble, but this may vary.

Al]l vindows should be of three-foot s=2csh width end may
be of wood or steel, but this should be decided upon by the
future ovmer before the buildinzg is detailed.

Four-foot doors a2arz to be used in the buildin~y front,
but three-foot doors may be used in the interior,

lenting, plumbing, electrical wviring, basement drainace

’

and any otner item thet has not bteen discussed will be left
up to the discretvion of the ovnz2r or contractor, vwinich ever
the case may bhe,

The buildinz specifications for the locality ~hiere the
building mizht be erected should be consulted before the com-

vlete building arrcngensnis are made,



Cormnutations



ROOF DESIEN :

Three roof tfrusses running  paralle/
to the Store fronts .

IPeaK of -roof /Lef‘f edge of -roof

)
< Fron?t ~Truss — __"Qis —~—y ‘Celhn
wal/ 9lme
13.5° 13.5° /13.5° 13.5°
— ! Pt t- >t
Back wall
540 °

Considern Q totral/ Liwre Oead /oad of
§0%/a’ of- roof area, and a rruss with &'
panels .;  we obram aq total /[oad of 4050*
on each pane/.

¢

/3.

¥* ’
:Iﬂ:miﬂx:ﬂm"‘—' S0 /" 50 (/35’6) = 4050 *

Truss
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2.028 K 4.05 K 4.05k 405K 405k L0025k
dle ek Y9
b blec o 'd
Y
Y 8 /0
& < &
/ N S 7 9
A
TEO,ZG' A
The S0%/o’ 18 considered as acting In
Q vertical direction to the roof Surface,
there by /or'oduC/n? a wverfical Jload of 4050*

on each panel.
/h each panel/ qiwves an 4L oOf
Qpproximately  4.8°

5! rige

_.:;:j.s’ tan @ -% - 48°
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Oue to the Small £ the vertical |oad
chan9e wirll be very small -bu?t will be Con -
Sidered throughout In the Stress analysis of
the truss; also - the actual Stress value of
the top members will be considered as
having the <same value as ‘the horizontal

Component, because of the ratural cos waue .997.

EM=20
(2-b), =

\—> (3=4)

(2-b) = 3.2 K
(3-h) = 3.2 K

(18.225)(6)

3.5

ComP,
TEN.






2.025K 4.05K (5T = (/18.225Y/2)-4.05(€)
i [N - “-c) 4

N s (s (4-0= 487K comr
(5-h)= 487 K TEN.

20.25 K

2.025K 4,05k 405K

\
T = 8.2 - 405(e6+/2
20.25 K (&) = & 25Y;8:);_ 56 +/2)
(6=d) = s6.7k CcomP.
(7-h) = 567K TEN.
Z.02SK 4.05K 4,05K 405K
Y l L J’ o—<— (8-¢)
A —(9-3)
20.25 K (57e) = /8225 (24);4.Q5(6+/2+/8)
E-e) =58.5Kk Comp,
9-h) =8B.5 K TEN.
| ¢

2.025K 405K 4.05K 4.r5k 405K

1 \
(/O-F) = (18.22 5Y30) - 4.0516+/2+/8+24)

0.25
2025K s

(10-F) = §5.3 k COM~R
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Since rthe forces - of the Sloped members
on the top of the ‘Ftruss are taken as hor-
1ontal values we are able ‘to obtan the
diagonal member values by the free-body
method ., ( Vertical members, also.)

(Q--’l) ZV=0
‘ (@=1) = 2025 K COmP

y
F——»(/-’Z) ZH=0

(1-4) =0
20.25 K
@3 ZH=0
=24 (I=2)h= 3.2
o 312 J
(7=2) cos 26.¢° tan 9 = §=-5'
(7-2) = 35.0 K TEN. ©=266"
(273) = 350 (Sin 26,6°) = I5.6 K COMP
#3)
+ SH=0
5=\ (39) -
- “)h= 487-3/.2 )
35
312 =< —> 487
Yy =178 tan 9= 3. 583
(\?—'_4 = L'S-- —_— O s . o
) Zos anse = 203K TEN. 30.2

(43) = 203 (Sin 302°) = /0.25K COMP,






(6=7) ZH20

(57e) ) Gh=56.7-487
= RN
48.7— —=56.7 =
(5—"'—6_)/7: 8.0 tan &= .g.=.67
(572 )-Cos S37e =963 A TEN, . 9:33.7°

(6=7)= 9.6 (Sin 33.7°) =535 K  COMP

E5) _SH=0
(=a); ¥ G-8),= $8.5 -%6.7
~ gs 4'5'
56.7— —58.9
6 4
(7-8)p=18 tan - 4_°=,7¢-
(7:_:3) = /.8 =2.25 Kk TEN. e =369 °
Ccos 369°

(8——9) =225 (5m 36.9°) = L35 K COMP

6 . .9 Y
’__T\4 553 X X=46

(/049) Z V=0 46 +4.6~4.08 = (/()'-"9)
o (1679) = SISK TEN.
- ! : V=0 o
(9 —’QY *4—- (G-70 v = 6—21:? 6/..
m'*ga — 585
. 6 ’
— =9 -
(570),=2.575 Tn€=Z=.833
Or398°

(5770) = 2925 =403 Kk Comp
T SIn398° -
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Results of the Stress analys:s ¢

o 3lek T 487K T S$56.7Kk T S8.5KT

Materia/! for trusses 3 (Streetural \Mﬂpﬂ)

L/smc’ “Stee/ Construction i (A.1.5.C.) for the
Structural Shapes, Sipes, and Spec/frcations.

8= 20,000 */a * for tension Steel
S= /7,000 - . 485 F//;z for compression
Stee! when 4/n < 120

Assumm9 the use of 3/4

,9

rivets .

For members in compression 8§ (24 &ck #5 back)

2/n £ 120 A=60" g._;a_)z/,hm.-,soo"
*Try 2 - 3%X3x5 & N=s07* A-60""
; |
67000 ~485(2) ) = /”—3 .. P~ 88,700 *comp
vTry 2- 3%X3x% & p=409" A<460°”
- 22\ _ R . p. “c
(7{00 ,485&“)) =3 1 P= 68500 Cour

*Try 2- 3% ¥3x4% & =i’ A-3e°°
77000~ . 72 ’], £ .\ Ps 48,000 Ycomp
(12000 486',77) yo X omP

¢Try 2- 2%xax'4 & N=,78" As2i2¢”

(77000 - ,455(%)':) =5 - P-23200 come
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*Try 2 - 2%2x2X 3 & 2=.77  As3/0°”
- 22\*), £ P ¢
(17000 ~485(Z) )« & . £ 233500 *comp

All & are used bacKk to back with the
two /Ohyesi‘ legs facing each other , both
for member In tension and compression .

For members in tension ¢

s:{ As Area of the & — the area
of the rivet holes.

4

Area of 24 3SLX3 X ¥ = 460°
3Lx3 XV =32
2l xexIs = 310
2 X2 X/q = 212

Reductlion of area for 78 “ rivet hole .

Material +hickness of /4" =.2/92"
8" =.3289°

S= -'-22 For P= 58,500 ¢

S8 $00 v
- = o
20000 A £925

Since 5.325_1" ﬂE/@L}) >3/27 ”

S, Use 24 3Ly3xIs A=4.c0°"
The value 21977 18 multiplied 'b'y 2
because_» 2 45 are used,

*For P=48 706 e 48700 _ A = o*
S e A=2435
Since 2435 ¢+ (219)2) £ 3./2 .
L ldse 2 8 3lLXxX3 x4 Az 312°
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¥For Px= 35000 ¥* 35000 _ po
| 20000 =A= /25
Since 175+ 438 D> 2/2
S Use 24 2% X2 xIs

+For P= 20,300 * 20300 _ , _ p
20000 A /'0(5

Since 1OIS + . 438 £ 2./12
o Use 24 2% xa2 x4

Bill of material for one truss ¢

2 g

/ 2 3 4 /|2 3 4
| S of 4 Lo . g
r//c:ﬂRe;:-L:rr- . 4| re
A | 2 13Ex3xs |30 K | [2kx2axi |6s”
B |2 | 3%x3xVa | 170" L |2 | 2%xey/a |4'6*
C | 1opSex3x¥Up |2sie] {m | 2 | 2lbxax% |69
D |2 | 2%xexVva |2¢ N | | | a%xax/s |50
E 2 2exa2xys ;5,’4‘7' o e Ted o
jobho| &¢| aYexXex Va r-sjo‘” , ..
ple | Rolaztexaxts |SK0° -

H | a_|2%kxex74 |3'6"

I |27 xax,‘//{ 63"

T | &q.ghprexih |40







Rivetrs and Gusset PFlates For the Roof
Trusses ¢

Usmg 34 " rwets — Shear /5000 Vﬂ /
Beqrmg $.S, 32000 %2 *
DS, 40000 */e *

Using Yo qusset plates — Smce  the
Smallest & used are 44" thick | the % "
thicKness wil! determmme the bearn ~Va/ueJ
which /8 /3.7 K/p maximum load. (A SC)

— ——— 32K 3.2

|\\ /3.1

350 _
\350’( 13/ 3 Rivers

20,285
=2 Rive?
4 13./ vers

= 3 Riverts

20,25 K

- Minimum  rivet  Spacing (ALSC) 5 3
rivet diameters ¢ to ¢.

(75)3) =2.25* Use 257 ¢t ¢
For end \Spac/ng use 2.0 7

For aq@ #2° qussel plate and aQ tension
load of 350 K #the cross-section areq of
the gqusset plate ar the I rwet Should be-

P

= — 35000 _ .. o ”
: 20000 ',"q W75

SKechés are drawn to the scale .1 "=/0"



i




350K

48.7 —3/.2

73,/ =2 klkefﬁ Use I RFRiveks

13./ /3/






48,7
—_— = 4 Rivets

/3.1
$6.7
[

~ & Rivers
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403K } L03K
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Roof  rafters and roof boards 2
Rafters ¢
N - L
s 5= s
Assyme $>» t800%/#* for wood.
/8*
he—= | ,
Jeussmuisswsnnm: 38 7” ” \?0 ‘/” ’ L.L. Show
_82/7° DL, rafters
J8 roof boards
2 r‘oofln9
-l CXEBIBSS 500 u
& - a
- 7 - /5600 =/ w3
1300 (72) - +5600 S= o5 =/30
Use 2x&8 x /2’ wrs= 3.39%7
Ro;{‘ boad_;; s
/ 3L S 7 4@ Str g
I i —d
| eot s | o
. 380-339=34.6/*/0"
2
ma 2l o B46M1S)” _ o o ES(2)
/12 /2 /200
3
I-'.‘é_d.s Cw= g = :.T.. S=.065*
2 e c
3
.065 = _ng_ 065 =2d° gi-.0325
d ’ A ‘ ™
= d=./8

lUse

/X8 material
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wgfghr of roof boards based on 40
*/cy ft. For wood , (A.LS.C.)

T=F x=333%0"

Check on aqssumed .Wezjbfé‘ s

Cut @ Section +’ wide down the
cgqfer of rhe, frucs

A,squmg G.R Steel to wclgb
/0* /36 cu 1.

GP‘-__A:.@L 10‘40#

Riwvets =4S *//00

70 -Rwefu-n;x - 4,5 ¥
2-3%6x3x38
/5.8 %Y
a{xsa} -3/.6 %
2-2%xe x% |
72 %/

5‘.422)» =360 *

/12,1 " Ha. *
Teta) L=2=&8 /a’
Show 30.0 ¥/a’
Stee/ 8.8
R”f 8-0
Plaster .0
8 /e’

The -check 1s 1.8 H/a’ high but 15 net
ConSidered q/qrmm7 due to the h/jl-;
Show Joad.
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FLOOR DESIGNS g

Second floor &

Live Load /100 &/ﬂ’

Dead Load So¥ a’' 4" remnforced
Slab

NWall Ine : A

Girder o~ 4
Floor beam\

ECo/umn AR
]
> 1 L
s o h—— 20 —Y
8‘ - /61 — o |

Bui /,d’,"j front

Floor beam and 9/m’er- plan,
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Stairs g

First to second floor ¢ /
/ ” ‘ /1
772  riser 4 _{ .
9" tread 72
/ / v
e 70 — 9
7 / /
83" x v .
Y /S 12 725 _ 133 - ’
P — i S A X=/6.0

Z
. 9 _ X -
fe— /6] S =55 X=es
X - 13
Clearance 70’

Basemen? to first floor &

i
) 9 _ X N ;
// 8*, == 5 X= 114
114 —

X
Slab des*/gn — Second Floor 8
Use 2 n-—-~ /12 Fe = 3ooo ¥ o’

Fo § fc <(35)FE = 1050 B/ 7*

fg =I8000 */ 4~

X / i f Kk/n =/8500 %7
Ja d
d _ /S00+ /050
/ ,l, l x . T Joso X “.Wzd
= 4/2d -

Y7 tod -~ === = jd = 8630

0
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y= wd*_ _s50(9)7
12 /2

C= (.4/2:/)(/2)(’25'0) = 2590 d

= /0/0(132) = /2150 “*

Y jd) =m
2590d(.8635d) = /2/50

gi= ;igso =545 d=234"
, Use 257

Total hecessary thicK ness 25+ /.0':-\?.5'”
C=7 = 2590d = 2590(2.5) = 6450 *

g 6480
/\rcq of ostee/ = = =_0950 _ o”
S /sooo | J€

Area of 12 % = 20a”
There fore use =2 - //Eﬁ/f'f. For @ Stee/.

vpEd @ 67~
Check fFor bond : ’/2/ Circomference =487/
vV _ _ /50(45) -9 %o

“ TZoja 2(/.57)Y.863)2.5)
U L (os) FE) (C03)3000) = 150 %/

There fore bond 1§ J’af‘/.sfacfory.

Check for shear

= _V = /50(4'5) - : | ”
7 T %jd T lareesres) T°° /'
7 < .03f% | 603{3900) = 90%7 ¢

Therefore <shear s Sd?“/sf‘acfor)/.

Since the Stee/ s running h  one direction

temperqture steel .. will be wused ? As=.002 A,
Using ¥/B8F bars: .l =.002 (#Xspacmg)  Y8f © /3.5






" For negqr/ve Stee/ 2
/8

f X Ué‘/n9 the same values as$
o for + <Steel,
4

X 2
L 14600 ”ﬁa-M, '/(Jé'p’ /50(9) //2)

£ /0

14600 = (2590d).8634)

d?=g 52 2" d=-2586"”
A - 2590(2,56)
_ithd /8000

”

=.377

Use ’/af @ 6"’ for negahvc Sstee/
Len?fL, of he?qflve Stee/ 2

From’ A.[S,Q,—-/enjf'l. of negative
moment 15 12/28 K .

/cnjﬂ) = /en9ﬂ7 ne?. mom. + (30)/6qr- dta.)
%(SY/E) + 30(%) =46,3 +15= 6.3 *

Use &22° /enjfh. This will allow
for the 107 Span at the stairs.

ChecK on the 1o’ span <

* r 4
M = "/“;_fl. /5/02(’9) = /250 (/2) = /15000 “*

"

@s90dY.863d) =/5000 d*=c.70 d=259
0 L4
Ag = foooofc‘: I9) . 393°
Therefore the 10’ Span wilf nof cause
Q@ chance n the Slhé Jdesion .
*Use d=3" and *+t=24”" for actval declyn
of the shé,
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Floor beams and 91rder‘~$8

I* SI "' Floor beam

% 165 * /o’ L.L, 100%%"
Flo

or beam (concrete)O L, SO
0K (plaster) O.L.. &
+ (beam stee/)lO.L. 10
C ] -
A—
- #_
A= 20 s O(165)Y20) = 29700 =30k

The deflectron of floor peams C‘arr)'mg
plaster: ceilings  should be limited ts nof
more than 1360 of the Span /fﬂy *h .

- (/3c0 Y20Xi2) =,67 *
From AI138C, &

2 W Jeé I deflection =.697
20 Lony 2 Joad = 3/ K
30 k X v :
= —, =, 7 f< 2 W36 ma
37 K 25 X=,67 here fare w3 y
be used.
Girders &
N \ Floor beams
[/,f From A Z.S.C,
. &
< U G/ro’er /12 We 65
/ 54’ Long
J0K
{ ]+: p I
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To checKk the Steel weight assumed’

Floor beamys (\?6)/20) = 720 %
Girder (65)9) = &85
1305 #

Surface area: O X0 =/80%"

%—z 7225 %/ o’ Which checks .

Beam conpectors to be wused throughout g

AILS.C, Method 2

34" RPiets Use 24 dx4x98
Double Shear 132976 O.38K
+ ff + —é— é Double Shear +v¥a 130K
Y+ | Y

Shear = /5.0K

+
54
'7/8': ::I Enclosed beqrm7 on
oles the web 30071

4

22w 36 *t= 305 °
| 12w 65 += .3950*
0.S. Legs (4 Rivets) |
@Y/.30) = 452 K

Web Le_y: '
15
= / — U
(GoY, 3/25) & fvers we &
Columns s

Column wunderneath
\ I T'\'F/oor beam
: . 1K Girder From AU1.S.C.
| | ,I saw 3/ %

c0
y K 207 Lonj
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- Column Base Plates g A I S C. Method
e B —> ’
: Bearm? on cConcrele =.3725fc

(375XY3000) = //25 */7 *
p= 1125 %/7 "

L= 60K
F—.Gb—*—'*—-n bf(d’—' 3 "
L

T !
S8d C
_i_ ¢

A5 = Siaso =so4n”
Assume 8 g C =97 Ae&/9"
P= 76‘2/043 = 740 %/ 7 ”
.80b=CéoY8) =64 " p=9-64 _ ,5u

2
tr=u5pn? = IS(25NIIP = 19177 #s, 438"

95d= ((95)X8) = 76 ” mn = 3}7'6 —
fzz,/j-pml- 2 Ay '90.«@,-,,94 la/ 0/6/0”1
since h>m

Use a /" plte . 9x9 becawse a plate
under 1" 1S not wsed m actwal practice for
Q base plate,

Column f‘oo'f'mj H Sutheriland f( Reese Method

F& =3000 */a Use 2% =.02f¢

fc =/050 % a~

Soi/ pressure = 2000 ¥/’ 60.0K Load

:f = 7/8 ' .5 (AL, Column)

%o /8000 Yo 6.0 (Footing DL.)
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N~ — 66500 . ;
AN / 20000 J3.25 €
AN / |
_____ / | There fore use q
\T\\ /l—f exe faov‘/ny.
| AN | ;‘Lf .
. ;“- = - <+
DI e | e aeol-soe
/,
AN .
TN R B
| ,
S — = az .25’ L=6.0"
/ AN
K‘ —- * 25
/ N N,
. ' ij o aar 20
) ‘ | - . : L, = - o
Hphezan G T S8y
3.0 > . .
. C=.066
Mmoo
/d' \ i ‘/.00’ (Sl(efch out of
Z I A , scale . )
29
d - VNec+d4c2, B K (rig
L ' 2+40C
d = 6(/2(066)+4(aes) + 025 L29/74 4(.06¢))
2 7+ 4(06¢) EE

d = a.ss/z—', 7% = 2.65(279) =.74 *

Actya / Welyly t+ /S0 [ 6[6 X /a}- 6750 #
Other /load = 60500
36 |67250 *

net sos/ pree.=/870 1"/‘V /

¥4 used as 17 because .M’ wauld be 7o
low a valve, |
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Check on Shear ¢
(6°-275%) = 36.0-7.65= 28.45 2
2845 (1870) = 3200 ¥ = |

v S3200 - ¥ v .
U= - = = 38.8 ag
N byd 4(33.0Y.8725)12) N 4

Shear 18 a/l/ rlyl—;f S/nce 3&,5%”<60.0%"

Mon;enf at the edye of cap 3

é -3 (7s) (2.6251/370)&%@—91 2 48307 &

254 (2.625)2’/870)/_63)/2.62527 = 22600
- 274307«

M= 27430(12) = 329,000 "«
Effective width 2

75 42,00 #/625 = 4.375 7

329000  _
R (A.375)/12Y2)* T had

From the tables 1n Surherland F" /?eese)s

text  for £C=3000%/0% R K 236 — thyg
checks.
329000 R
A = =/
req of $tee/ USOOOJY7/8)(/2) /46 @ /043%7
A - .——M——-—
S 4d 196 _ 4.325 A= 200"
K AS 6:0 S ! .
Use 8—’/27‘ @ 87 A of Va¥ = 257"
4
= — / = 725+
o= 457. 5 '75<] s V=287)263
U= .06z £ =,062(5000 ’.I
Y= /86 ¥ /a7 0= perimeter

- =
|-<2.625 . ¥=/6600
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)6600
(eoY1seY 78X 12)

Simce E rods were used *he de.wgn Ky
all ngh‘f for bond.

The Stee/ 5 To be laid 1n  both
qirect/ions and 1S to be &§' /onj.

= 4.25 rodsg

First floor concrete $/9b6 2

Basemen -

¥ 15x30°

T

10’
‘*I T

10’

2

7
Y

—(——//’—)—

/

First floor and basement plan
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Assume @ concentrated [Joad Of 2500 %
on a Square 6% on a side.

£ = 3000 */a” n=12
fe > 1050 %=" Y= .03 f
fg = /18000 ¥/~ j = ., 863
Assume ¢
d= 57 total Fthickness = /+S =67

Rerimeter Qqrowund rhe SQuare =36 “

W P=2500 *
A A = (berimeter \thickness)

2500 "
( J6Ye) = /&%)

This value indicates q Safe ranj
for Shear S/nce the maximum g =90%/ ",

‘VE:

Check for momentg

Assume q 67 S/Qb6 section and bearing
pressure of 2000*%/2 7’ for soil.

6
4 5,
€999 = /000
T €/2
Lo s O A
; . o 6”
——\_y

TN

1000 ¥/ f#,






250048 Jjogd = SO000 %/’ for 6

’”

6
Frmnf‘fooo v
2500 _  _,
/000 <
1000%/
=Y a—
.i
/000t ;
* L 25 (1000)
Shear 5 25'2/ 000) _ st
6255 | 25(12) = 7500
| ‘ M= C4d
r
BM. o C-= Ja
2500 ®
C= 72285 =740
C863)5)
- /740 - y. 24
As = —/_870_0— = , 097

/"

Aof a/g # =17 Use 3t @ e”

The above design wr// be poured
over proper/ y 9raded subsoll.

For the qrea over the base)nenf' use the
fol/owm9 data and  computations 2

LL, 150 */o Use C=2590(d) From
D L, 75 ¥/ a’ the Second Floor

totq ) 22y ¥/a’ des/9n.,







wf?  285(/0)* _ 22500
2 /2 =z

Cj‘d = 28500
Essod).863d) = 22500

Ma (&,‘7 =22500 “e

1. 2500
- = /0;/
2235
d=38" Use 357 t=4.5*
2590 (3.5) _ o
As = /8000 =909
Use 2P bars A= .o5a” et @6

W beams *o be used in the basement £
/
f— /0 —~ L.L, =)50 */=’
»,/7 3 7/
[T+~ 206 %= ‘7‘1&2 SO DLz 56 % e

-
L 1

. (ofisfzoe) =30900 *
L— /5 -

Use S/ K
0.5 K 19.5 K
From A.IL. S.C.
/6 we // /tmjl /0 W~ 33
g ‘ /0“‘33‘|
I
W Y | cotumn s
| e/ Y 2 m
olumn t 10Y1/f206) = 22700 *
//%so* (ol f20e)
A \ L~ iizaeqchon on column
< 8 U3/ R=//350 %
&5’/ | .
g , I leng Column & W3/

Use same size base plates aqs before.
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No negcd'we Steel will be wse on the
first  floor Slaé — excep? over the basement.

/Ve?q tive Stee/ g

C= 2590 d 7'0/ = ,863d
wlt 2oe(ro)? .

M= 2 = afo(o) = 2060 (12) = 24720 “ #

de= M 24720 =d2= I/ 0/33,34”

(2590). 863) Use d=35"

_ (2590)3.5) _ o

As = /8900 =50/

Use tof @ 6&” A~ 2577

Len9+h of ne?qfwe sree/ g /4=’.£g/2

% (‘?”) + 30(600'- dcq.) =f of -steel

%(/OX/Z) + 30(@_74_3) = 52" +17"= 69"
b=575’
Temperature stee/ 8
Ag = 002 A, Use /8% bars A=.//7°
A/ = ,002 (4,5)(spac;n?) S= /12+”
use 8% @ s2”

Both the temperatvre and neyaﬁve . steel

were designed the Same as  that wused . In the
Second  floor . slab.

quﬂny for basement Ccolumn g —

Assume a possible load of S0K to mclude
every*hm9 except the footing O, L.,






f¢ = 3000 ¥a” soil = 2000 %/ a”

LL, 300Kk J> 78
DL, LS~ ‘ /43:umed Fooflny wt.)
3.5 K

3I/500
2000

/ /

= /575 4'x4’ =167

L4 \

Assume a d' value of 6" or .57

AF DL, =(150)16).75) = 1800 %"
7 | 1625’ 30000 ¥a’
{ /6 Z3/800
% ; /S50 Ve’
| 757
| ChecK on shear 2
] rd
N\ /.gz.’o" (4%~1.75") = /16 -3.06 =/2.94~
\\_L (2.942//930) = =285 700 +
.V‘ - Vv - S5 700
¢ b4d ~ 4(z/).875)e)
\ - -/
|-} =22 wzs83Ye’< 0V
R
’Y A\,5o !

37257
Moment at the cdae of cap 2
(- (/.625X75)(/330)("22°.) - /1975 ' &

2N (ica5Y(EYrees)io90) =~ S700'w

M= (76 7JX/2) = 92000 ‘% 7675
Effective width &

75+ 400+ 1125 = 2,875
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45

_ 92000 92000
eawlelet T 1240 742 { 236
~ 82000 _ ' ,
Areq of stee/ ?BOOOfVaX6) = .975°%Y 1y 2875
» 975 A
23775'= 4: As=13¢9° 1n 40’

Use 6 -%# @ &8"”

Check on boend ¢

n=_VY (/990)( 494 75){/.625/ 7680
oM j d (2{ 875)e /86) =% 7955

P =

n= 393 rads

Since 6  rods were wsed this
checks Gaf‘lsf'acfory . ’

. The method wused In desfgnm . this
footing. was the same method used <qrlier
n rhe deslgn . '






STORE - FRONT DESIGN &

Jo K 3$K

1 0

S SSSITTES S

SIS S SISS ST

T

\C/ g
Columns are set ohn Q

ox9" base plate — *he base plare /S
set in the foundation then welded con —
Structrion 18 used, The - foundaqtion 1§
Spread as Sshown on rhe print Slwwm9
the “area needed to build busldin g -

From A.LS.C. use & W4  for columng
Base plate /“¥S¥9 “

I
|
20- »—l«—/s'.s’i—»-L— /3,3’—>-L<— 13.3 —»-l

4
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FOUNDATION DESIGN &

For the  foundation Sections not around
the basemen?t 2 :
Assume a @’ frost Ilne .

x 8XI2 X /6 [Block

A ©

* AN #
/ : Concrete = /50 */fcu f1,
é I ax12xre = 65%
10’

/

’ JTake /1 strip

4
2733 g===L'=—<—/.33 /cuft, X X=73%y"

. é s(2Y/e) ~ 65 ‘
g ) /728
) 12 Block = 73 */cutt,

VA | Use 75Rcu bt

4,45/&*_}7‘\ Poured concrete

-JWE Assume /0° of the Second

floor to be sncluded - 1 wall
werjhf. Second Floor =/60°V0’.

Approximate P = (75Y27.33) + /0(/5) + 45 (/50)
P=2050+ /650 +678 = 4375

Assume bear/n? pressure =2000¢’/’/ Sor/,

S = g (/)W: 24\0?(7)?)- = 2,/87/ yse 4”.25/
Y ~ P actin 9 a’/récr/y vertical on aq 12”
T ‘Square Y =90 ¥/ a v
2.25° | - I375 _ /7

r=05° & w=225"







For the section around the basement —
outer wall 3

Same /oadmcj above earth Qs before —

Assume W=5”/é( r=2’

RS cmcsacy p=2050 + 1650 +(}E)02)75)
BlocK < /6 ” a' 32, 7"/&){?)//50)

! ,__l_ ¢ 2050

lt' . ' /650

o wle 98

900

P §5/8
- &518 o/
t = =
Actval w 5000 2752

r= SIS - o7

Bo¥e)

Use w=275" £ #=10" for
practica/ reasons.

Use w=1.0" and += 10’ for the
foundation under rhe E X8 x/6 block waqll
which forms Fhe 1hner walls .

Where pilasters are /n the walls
the foundation Swiing$ ot qround 1+ with
the Same addstion a/y wrid th Qdded to ;7.
(This 18  Shown i1n the (print Showing  the
qrea heeded to bur /d Fhis burldin [z )






LINTEL and BEARING FALATE DESIGNS

Lintels &

127 Brick /ﬁasonry wall
Common bricK = /20 #/ cuy, £t
S=20000 ¥/v” for gteel .

All  [intel/ deS/?n\S‘ wil/ refer fo the

FQIIOW/n3 Sketch 8

Brick

o
o

masonr

welyhr F/yurea’
nside of A

On/y .

L
L,
£= 0,0enm? in wall
L= Yroral /intel /length

X = torq/ W@I?/‘)f' 0 left A







For £ = /7 &
L =2’
.o 6(/2)
L,=R = Tﬁ(/zo) =2l60 *

BOMO
2/60(e) - ﬁzﬁ‘ﬁ(/zo)/zj = /2960 - 4520

BM =8640 ‘&

M _ (Bsa0)iz) _ n3
S Eg = 20000 =2

5 F"/:om ALS.C. use 7 L 8.8 wirth a
Y4 X9  plate we/ded 7o the (.

Drop  bolts 7"/7/’04/9 h the plate
to fasten the window -gsash.

/
For £ =/0 use the Same Structural

Shapes as those used when £ =//°, L= 7
for V= /0 ’,

For £=3° ¢

L=4"
L, =f = 4—2/‘22//20) =240 %
2
8,nM. - .
2(240) - 240(35) = J20 ¢
- ﬂ‘: \?20//(2) - A
9 S 20000 /9%

Use a 2%xax’ £ wth a 4'xs"
plat e welded to the L.







For 0 = 4’

L=&' |
2.5
L, =R=/_2m(/20) =375 #
B.m. ‘
5) y,
G2s)2s5) - 375‘/3) =625 ‘¢
7
s=Y - (easXr2) _ 37257
20000

Use a % 2xa2xb <« with a w'x9”
plate welded to the <. (2’/2” /69 /8
I  rthe  vertical position . )

v
;a e /eg

Rosition of <L the $ame for
P=3’ and #=4' |inte/.

For ,lezl

L=13°
L, == L83 (120) _ o5y #
2
8.V, /3
62540)/6',5) _‘?\5—40/?) = //000 '#
<M _ /ooo(12) _ u
S*§ * “Zoo00 - =605

Use 7L 12,25 with 14"%9" plate .
Beaf}nj P/afes e
For Imntels 2

No actual bearin plate s needed, but
the /4 " plate will ait ag Such, and the
length of the Intels overlap the masonry a
Voo at each end of the opening.

NN







akin the maxtmum [linte) reqction of
2540* and a bearin pressure for aq
masonry  wall of 2950 £/0* we gef S
__P - 540 _ s
STA A 50 9f”
Smee the walls are (127 wide —— aq 1”
Strip  would  prove a satisfactory bearin

Qreq. There fore ho be Qr-/n9 plate /S
heeded.

Beamn9 p/af'es for the roof truss?
A TS C. Method

N— )
Bear/n? pressure :-.250%”
1 —c — z /
T ¥ S /@9 of XXl
1 . . L
—> 4¢ 20.25 K

—

Beormg plate }‘h ’"‘"’i

; :
/
s

> 47— /27> 20250 v

A R ,——— >4
W

Assume C= /127 e8=8/
let 3= 77

20250 9

1t = 24/ %
T PErTar) T F / ” 7
\

L.y =Zy2s"

Z
a
- 5PNt sy oe)e. 5)ez2c0  te476"






Use 3/4" plate because this 1s the thin-
nest used n  actua/ practice. Welded
construction /s used alon 9 with  an chor bolts.

Beqr-m9 plates for the floor beams £

ISK
Floor beam [ | v 12W36
Z/S/”)? by -g === ==
e ¢ -

- /5000 - o o \_\
A= 250 60
A.SS‘UMQ B= & ”v o = 9//
tr=(15).208)3) =28/ t=.,63

Use /4% plate S¥9 " — Lse welded
construction and anchor bolts .
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