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Executive Summary

The following report contains the investigation, engineering design, and cost estimation for
the rehabilitation of an abandoned two-story building at 705 1st Street in downtown
Keosauqua, lowa. The goal of this project is to renovate the abandoned building to have large
apartments on the second floor and a restaurant space on the ground floor. The building has been
abandoned for many years and thus the space will need to be completely renovated including the
exterior of the building with updates to the building facade and both the main street and the side
street entrances. The interior of the building will need to be renovated as well due to poor
conditions in the basement, such as deteriorating floors and ceilings, as well as the walls and
ceilings of both the ground and second stories. The ground floor is a large open space with a
small mezzanine that will need to be renovated, including the demolition and installation of new
partition walls to accommodate a new restaurant. The second story has partition walls and a
kitchenette that will need to be removed to make room for what will be three large apartments
that will be separated by a shared main landing.

Proposed additions to the structural systems of the building include joists that span in the short
direction and beams that span in the long direction. There will be new steel columns
connecting the first floor to the second floor, as well as space for a garage door that will allow
for garbage to be disposed of from the kitchen of the restaurant. Part of the existing building
south wall will be removed to allow for the garage space. In addition to this are changes to the
layout of all three floors of the building. The floor plans include newly placed staircases that will
require the removal and demolition of parts of the existing building’s exterior and some of the
interior elements, such as the old freight elevator. Further improvements to the interior of the
building will be a small mail room on the landing of the new staircase on the northernmost wall
that will service the three apartments on the floor above. New bathrooms will also be placed on
the first floor to service restaurant clients. An improvement to the exterior of the building is an
ADA accessible ramp on the southern part of the building to allow for handicap access to the
restaurant.

Cost estimates have been conducted for both the demolition and construction of the new building
elements, as well as updates to the building facade. The facade of the exterior of the second
story of the building will be restored to its previous condition at the request of the client. The
exterior of the first floor will have new windows and brick facade to allow for a better
experience when inside the restaurant. During the removal and replacement of the current floors
on all three levels, an inspection should be conducted to ensure that the current structural floor
systems meet or exceed the design outlined later in this report. If they do not, they will need to
be removed and replaced to meet the required loads outlined in ASCE 7-16.



Team Qualifications and Experience:

Our team is composed of four civil engineering students at the University of lowa. The students
were assigned to the project as part of their capstone design course required for graduation. The
team is focused on bringing innovative and creative solutions to meet the needs of our clients.
The qualifications and expertise of each team member is discussed below:

Cole Taylor, Project Manager: Cole is a senior civil engineering major focusing in CEE practice.
Cole’s role as the project manager is to coordinate communications with the client (Joy Padgent),
provide oversight and coordination for the team throughout the project, as well as helping with
design. Cole has improved his knowledge in project management skills by taking courses at the
University of Iowa such as Project Management Skills and Transportation Infrastructure and
Construction Management. Cole has also worked as a project manager intern for Gleeson
Constructors and Engineers for the past two years, where he had a major role in managing
several 100+ million dollar projects for global meat processors such as Hormel Foods and Tyson
Foods.

Mohammed Omer, Editor: Mohammed is a senior in civil engineering at the University of lowa
with a structural engineering focus. Mohammed’s role is to help with any design aspects
concerning structural and interior design scopes. The structural focus has taught Mohammed
numerous structural design skills. Over the past few semesters, classes like Principles
of Structures, Design of Wood Structures, and Foundation of Structures have all been loaded
with structural design aspects and have taught Mohammed how to use programs such as Revit,
Robot, and even Civil 3-D. Past internship experiences at Walter P Moore engineering have also
shown Mohammed structural design techniques on “real world” projects.



Trevor Weise, Editor: Trevor is a senior at the University of Iowa studying Civil Engineering
with a focus in structural engineering. Trevor’s role as an editor will be to aid in the drafting of
report documents, project proposals, and presentations as needed. Trevor will also use his
background in structural engineering to assist in the design of structural elements throughout the
project. Trevor has acquired several useful skills over the past few years from his coursework
and internship experiences. Trevor has learned modeling and analysis techniques using softwares
such as Robot, Revit, and Ansys. Trevor’s role in his past internship experience as a construction
engineer was to oversee numerous construction projects and to ensure the safe and successful
completion of projects under the estimated budget.

Scott Blondin, Tech Support: Scott is a senior civil engineering major with a focus area in
architecture. Scott’s role as tech support will be to aid in the use of different softwares as they are
needed to complete different aspects of the project such as the use of Revit to create renderings
of the designed space, Robot to aid in structural analysis and design, and Civil 3D to site layout
and construction plans. Scott has learned how to successfully use these programs through courses
he has taken at the University of Iowa such as Transportation Design, Concrete Structures
Design, and Steel Structures Design. He also has been working as a civil engineering intern at
Shive-hattery a local architectural engineering company, where he has assisted in the civil
engineering of large commercial projects such as student housing developments.

Proposed Services

The scope of this project is the complete rehabilitation of an abandoned downtown building
located at 705 1st Street in Keosauqua. The total rehabilitation will include the basement, ground
story, second story, and exterior of the building. The basement and foundation will be inspected
to see if improvements are needed to meet the requirements of the renovated building. The
ground floor rehabilitation will include turning the space into a modern restaurant. The two
entries to the building will be renovated and updated to meet current building entryway codes.
The facade of the building as well as interior updates will be accomplished with consideration
of the overall aesthetic of the town. The second story will be residential space with the creation
of two or three large apartments that will be separated by a shared landing. These spaces will be
modern with influence of the surrounding town and will be able to accommodate families.

Current and proposed floor plans have been drafted for all three levels of the building as well as
a demolition plan for all three floors. A new proposed site layout for the exterior of the
building and a demolition plan for the exterior of the building have been drawn. Elevation views
from the exterior of the building will be provided from both the eastern part of the building as
well as the southern part of the building. Section views will be provided to aid in the construction
of architectural and structural elements. Finally, structural framing plans will be included for the
construction of new structural elements that should be implemented as needed if the current
structural design will not meet the needs of the new floor plans.
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Figure 1: Gantt Chart
Methods and Design Guides:

This project will contain many moving parts including redesign of apartment space, adding a
restaurant, and moving a stairwell on the interior of the building. This would entail the use of
many design guides including SUDAS, Keosauqua City Code, and the IBC. SUDAS and City
code is used to regulate utilities, sanitary sewer, and stormwater. The IBC (International Building
Code) is the most essential design guide to the project. The main sections of the IBC are Chapter
8 (Interior Finish, Decorative Materials, and Furnishings), Chapter 10 (Means of Egress),
Chapter 27 (Standby and Emergency Power), and Section 3103 (Temporary Structures).

Constraints, Challenges, and Impacts
Constraints:

Some of the major constraints of the project are time and the condition of the existing
building. In addition, there were no previous drawings for the layout and dimensions of the
building, so measurements had to be conducted during the site visit. A tape measure was used to
conduct most of the measurements, allowing for a slight margin of error from the
existing building layout. Despite no provided budget, the team understood that all designs were
to be cost effective to the purpose of the project.

Challenges:

The challenges of this project include the run down and abandoned state of the existing
building, and the debris on the ground floor and basement. Other challenges were the condition
of the foundation and structural stability of the basement and ground floors. These were hard to
determine and needed to be estimated due to a lack of a floor plan of the existing structure and
the clutter of objects on the site that prevented intense inspection of structural elements.



Another challenge was updating and modernizing both the commercial and residential spaces
while maintaining the influence of the surrounding town.

Societal Impact:

The main impact to societal life in Keosauqua from the project is the addition of new
housing to the area. These apartments will help provide an updated space for families or
young professionals to live in downtown Keosauqua. The modernization of living spaces
in the downtown area could ignite growth in the small town.

Another impact is restoration of the facade and exterior of the abandoned building to both
modernize and restore the streetscape. The facade and exterior will be updated to expose brick of
historic lowa towns and display the culture and historic aspects of downtown Keosauqua.

The project also provides economic impact from the businesses on the ground floor,
including a restaurant.

Final Design Details

It should be noted that due to current conditions on the site some structural elements of the
existing building were not able to be properly examined by the team. As a result, the team
designed a new complete structural system for the building to meet the needs of the new layouts.
An inspection should take place prior to construction starting of the current structural systems to
make sure they are at the standard or exceeding the standard of the design included in this report.

Load calculations were performed using ASCE 7-16 chapter 4 for live loads and chapter 7 for
snow loads. The dead loads and live loads were found in pounds per square foot (PSF) and
converted to pounds per linear foot to analyze the structural members as a simplified two
dimensional system. A structural hierarchy system was made in order to properly analyze the
floor plan of two separate levels. First, the floor joists were analyzed to make sure that they
could take on all the live and dead loads. It should be noted that all our beams and girders are
W-shaped steel as they have a high compressive strength that allows for large loads to be taken
on. In addition, all members were tested against shear force, bending moment, and deflection
with deflection being the governing factor. The dead loads taken into account were the floor
deck, 5 inch normal weight concrete, Lighting & conduit, and then MEP. For our connections of
the beams to girders, we designed shear connections. A shear connection is one that has a shear
tab plate with a number of bolts going through the plate. The shear plate as well as the bolts were
tested for shear and tensile strength in order to determine the sizing and number of bolts as well
as the dimensions for our shear plate. In addition, we designed the first-floor system
incorporating the newly modeled stair that leads down to the basement. Columns were designed
as square hollow steel sections (HSS) to resist any axial compressive loading that is induced by
subjected loadings on the structure. Axial compressive forces cause buckling so the columns
were designed to not buckle. Square sections were used to making connections easier.For our
first-floor system, all dimensions needed were taken down during the site wvisits.
The floor interior and exterior beams are supported by their respective interior or exterior beams.



The beams on the first floor were designed to carry any live and dead loads that are probable for
a restaurant.

Second Floor Layout

The second-floor layout has been altered to allow for the creation of three apartment units.
The units are a one-bedroom, two-bedroom, and three-bedroom apartment, each of which has
kitchen units and one bathroom. The new floor plan also includes a stairway from the outside of
the building on 1st Street to a landing that all three units will share. The new layout for the
second floor is shown in the figure below.




Figure 2: Second Story Layout
Restaurant Layout

The first-floor layout was changed to implement a new restaurant in the space. The
partition walls of the existing office space were removed to open the space for tables and booths
to service the restaurant’s patrons. The existing mezzanine and freight elevator were removed to
allow space for an industrial sized kitchen and a stairwell to the basement. The improvements to
the ground floor layout also include two new bathrooms as well as a mail room that will service
the apartment units on the floor above. The new layout can be seen in the figure below.
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Figure 3: First Floor Layout
Basement Layout

The new basement layout has been changed to allow for the implementation of two large walk-in
refrigerator units for use by the restaurant on the floor above. A new staircase from the ground
floor to the basement will go where the existing freight elevator is. The southwest corner of the
basement will house all the HVAC and MEP equipment, which should be designed
separately by a licensed engineer in those fields. The rest of the basement space will be shelving
for the restaurant to use as needed. The new layout of the basement is shown in the figure below.




Figure 4: Basement Layout
Site Plan Design

The exterior site plan of the building was reworked including changes to the facade of the
building, parking layout, and a garage door on the northwest corner that houses
garbage enclosures for the restaurant. The new site plan also includes an ADA ramp on the
southwest wall of the building that makes the restaurant handicap accessible. The site is
located on the corner of 1st Street and Van Buren Street, and those streets will go
untouched. The largest change comes outside of the newly implemented garage door where
there will be a driveway with a 1.0% grade down slope to go up to the finished floor elevation
of the building while also tying into the existing elevation of Van Buren street. The existing
drainage of the streets and sidewalks was outside the scope of this project and should be
examined by an engineer to see if the current design is up to the specifications of lowa Statewide
Urban Design and Specifications (SUDAS). The demolition of the existing site elements are
located on Design Sheet C1.0 and the new site plan complete with grading details is located on
Design sheet C2.0.

Alternative Design Options

Alternative 1: Alternative one is the lowest cost alternative and represents the minimal amount of
work to make the building functional. This option includes moving the 2nd floor access door and
stairwell in the middle of the building to the north side interior along the wall. This will give
separate access to the second floor without disturbing the aesthetic of the first-floor commercial
space. It also includes the redesign of the second floor into two modern apartments. This will
entail a demo of the current second floor including all existing walls and flooring.

Alternative 2: Alternative two is the intermediate cost alternative, and this option will require a
considerable amount of work and costs to be completed successfully. This alternative includes
three two-bedroom apartments with a single bathroom in each unit. It requires the entire second
floor to be renovated. In addition, the existing stairwell that leads to these apartments will be
relocated for the accessibility of the residents. This alternative also provides for remodeling of
the first floor in order to create a restaurant.

Alternative 3: Alternative three is the most expensive cost alternative, and this option will
require the most extensive amount of work to be completed successfully. In addition to the
remodeling and refinishing of the first and second floor to establish the restaurant and the
apartments mentioned in Alternative two, the basement will be thoroughly cleaned in order for it
to be used as restaurant storage. This alternative requires more work to the fagade, including
removal of an overhang on the left side of the building.



Design Services Cost Proposal

Autodesk Revit was used to generate material quantities and prices were assigned according
to Construction Costs. The cost estimate is divided into separate sections which include:
building demolition, site demolition, site renovation, and building renovation. The figures
below include the detailed cost estimate. It should be noted MEP costs are estimated as a lump

sum.

Table 1: Construction Cost Estimate

Discipline Cost (USD)
Demolition $85,000.00
Site $36,500.00
Structural $805,000.00
Architectural $345,000.00
MEP $233,500.00

Materials and Labor Subtotal

$1,505,000.00

Construction and Administration (20%)

$301,000.00

Contingency (15%)

$226,000.00

Total Construction

$2,032,000

10
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Appendix A - Design Calculations

LENGTH OF MEMBERS: Ly =24 ft  Ly=Ly,  Lyg=24 fi—T ft Ly=16 ft

Ly=825ft  Ly:=\/(Ly—8 ft)* +(Ly)* =11.492 ft gl | (Tl

Ly,:=33 ft Lp=Lg Lo=A128ft  Ly=Lg4
Ly :=41.25 ft
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TRIBUTARY AREA FOR L="3""V% _2p

JOIST 4: E

WEIGHT OF 5INCH

CONCRETE SLAB: h,=5in w:=150 pef  wyy=h w =625 psf

ELASTIC MODULUS OF ALL  E:=29000 ks

STEEL CHOICES:
ALLOWABLE DEFFLECTIONS Iy
FOR HORIZONTAL Auoatr= - =081 Aupini=Autoupy =0.8 in
MEMBERS: 360

Ly : Lyg : Ly -
A'm:= 360=0.567m AM:=360=0.533M AM:m=0.383 mn

L -4
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Ad‘wwl = w: 1.375 in

L
TRIBUTARY WIDTHS:  fppa:=Ly=8.25 fiL Ly :=%=4.125 St tygg=tyr=8.25 ft

boti=tan =4.125 f  lyi= 25 Ly =1.031 ft  Lypgi=Losn=8.25 ft

tmi: t‘“l =4.125 ft

Uniformly Distributed LLs on LLpiuooms =140 psf
2nd Floor:

Uniformly Distributed DLs on DLygoainectis=3 psf  Dlypa=4 psf
2nd Floor:

Dbmlzwm=62.5 pﬂf DL:= DLMMMIB+DLMDA+ DL“= 69.5 paf

LIVE LOADS ACTING ON
EACH BEAM:

LL privpoomstn = Llepringooms * tow = 165 plf
LLprivpoomst2 = Ll:pringooms* twa= 330 pbf
LL privpoomsts = Ll:pringooms* tows= 330 pbf

LLprivoomaa = LLpringooms* tows= 165 plf
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LLp; ot =Ll prin Rocms * topy, = 41.25 plf

LLp,; = LLpyio ooms * v = 330-plf
LLpin 2= LLprinRooms toyy=165 plf
BEAM 1: (Designed Assume exterior beams 1 to Weight,y,6:=16 plf

against moment, shear, ~ beWi2xis
and deflection)

DL=69.5 psf LLprivgoomss = 165 plf

I, =103 in*

Wi = Ll oot = 165 U Wy = DLty + Weight,,,,c=302.688 plf

wy = 1.2 wy, + 16wy, =0.627 kif

5"”&1'1‘01‘ - <
A —0756in Ay, =08
" 384 B, o Ao

ANSB1D:=if Ajparii < Anttonob

I “Sizing is okay!” ANSb1D=“Sizing is okay!”

else
I “Sizing is NOT okay!”
wy,; = Ly, ‘ .
Rypyi=—"" "M 7527 kip  Rywyi= (a1 Lny) — Ry =7.527 ki
L L
Valz):=if 0< 2 Mo ()i D
e T in T A T in
7527627z .z
| A
else 2
"0 else
Jo

Vst =V (0) Kip=7.527 kip My, =M, ( 2’}"] kip- ft=45.108 kip-ft

BV ey =T79.2 kip GM =754 kip- ft

M2
- f-r“ aaTAMILE !7,“2.2'1.
T
T .
ANSB1S:=if V3, <&V, ANSOIM = if Mo, <M,
I “Sizing is okay!™ I “Sizing is okay!”
else else
I “Sizing is NOT okay!™ I “Sizing is NOT okay!”
ANSbH1S = “Sizing is okay!” ANSbHIM = “Sizing is okay!™
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BEAM 3: (Designed Assume interior beams 2to  Weight, ., 4:=14 plf
against moment, shear, ~ be Wi2xi4
and deflection)

DL=69.5 psf  LLpiopomas=330 plf

I,,5:=88.6 in’

wypy = LLprigpoomsss = 330 plf Wy = DL tyys + Weighly,ar4 = 587.375 plf

wyyi= 1.2 wapy+ 1.6y = 1.233 kif

Bewypyse Lyy'

W o e AR e OGT
384 E- Iy & s

Az *

ANSB3D:= if A sy € Atonsty
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else
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L
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v s I‘bli R I’Hi
w(x)=if 0= My (z):=if 0=—=
in It
10.479-1.233-z 8]
I - 10.479 2 — 1.233-z"
else i 2 yL
Jo else

|0

2%
Vinaisi=Vis (0) kip=10.479 kip ~ Mupanis ==M,,3[.2T;“) kip- ft=44.520 kip- ft

¢,Vm3:=64.3 HP M’wa:: 65.3 k‘l‘p-!l

s My (x)

»
/00 534 9067 230 (LSS50 5

HER ALK T
ANSB3S =il Vs < OpVirny ANSHIM == if Mypuns < dsMpans
" “Sizing is okay!” || “Sizing is okay!”
else else
" “Sizing is NOT okay!” " “Sizing is NOT okay!™
ANSBH3S = “Sizing is okay!” ANSBH3M = “Sizing is okay!™
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BEAM 4: (Designed
against moment, shear,
and deflection)

DL=69.5 psf

wypg = LLprinpoomsse = 165 plf Wiy *
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Ay B0 I’
384-FE-I44
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'J
Vi (:z:) =if 0< _M
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V".m = VM (0) kip =4.999 kip
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=049 in  Agss=0.533 in

ANSbBAD = “Sizing is okay!”
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IJ
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2
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2
else
o

I
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GyM gy i=32.9 kip- fit

My (=)

wanuwBNIREE

»
20 15345 6 75 9NLNALUNES

xr
——

ANSBHAM == if Mg < dpM priny
I “Sizing is okay!”

else
| “Sizing is NOT okay!”
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ANSBHAS = “Sizing is okay!”

BEAM 5: (Designed
against moment, shear,
and deflection)

DL=69.5 psf

ANSBAM = “Sizing is okay!™

Assume interior beams 2 to
be C4x4.5
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Ly l

My|z)=if 0<—— |
h(a) =it 0 |
2 |

’.904-:_‘157 £}

2 |

|

\

else

o

M =M, (Lﬁ; kip-ﬂ.=2.603 kl-p'f‘
mazxht o5 2 ft
¢Ww:=5.54 HP'I‘

ANSBEM == if M0 < dpM. prbt
" “Sizing is okay!™
else
" “Sizing is NOT okay!™

ANSBES = “Sizing is okay!™

ANSBEM = “Sizing is okay!™

Assume interior beams 2 to
be W21x101

Weight,ye,=101 plf

Iy, :=2850 in*

B3:=Rpys=10.479 kip
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wy, = 12wy, =0.121 kIf P :=wm-5-L,=5 kip

solve , Ry,
Ry =Ry - (5+ L) — B3+ (4- L) — B3+ (3 L) — Py, - (2.5- L) — B3+ (2- L) — B3+ (L) Ruy g e et
Ryn= ((83'4)"")-&!)-’21&1 =23.458 kip
V maezior = 23.04 kip
¢,le:=340 kip
M pazinr = 280.84 kip- ft
Mpﬂl';mkip-fl
A__,.,::l.25336n
LU TTRTT LRI ——
F - ANSEBID:=if Az < Autioat
5 F "“Sizingisolmy"’
— - - = elm
|| “Sizing is NOT okay!

ANStb1D = “Sizing is okay!”

ANSBIS:=if Vs 6oV zan ANSEOIM := if Moy < M gy
|| “Sizing is okay!” I“Sixingisolmy!"
else
|| “Sizing is NOT okay!” I“Sizingis NOT okay!” - ;
ANStb1S = “Sizing is okay!™ ANStb1M = “Sizing is okay!™
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BEAM 6: (Designed Assume interior beams 2to  Weight,p4,44:=93 plf
against moment, shear,  be W21x93 -
and deflection) ;=843 in

LLprisioomse=0.33 kLf
DL=69.5 paf  wypei=Weightpie,=0.093 kif Py, =Ry, =23.458 kip

‘ID“:= (1.2' (DL'tm) +Wu) + 1.6‘ LL%M= 1.309 m

z=Tft

Ly Solve, R
Rppe=Rpye Lng—Pupy » (Log— ) —wiyg = Lng 15.7086 - ft - klf + 16.616225000000011333 - kip

.
Ry = 15.7086 kip+16.616225 kip=32.325 kip

Rypei=(Pun + (w45 Lng)) — R =22.551 kip

V s == 32.32 kip

BV =376 kip

else

ANSBES :=if Va6 <D Vime
u “Sizing is okay!”

n “Sizing is NOT okay!”

ANSBES = “Sizing is okay!™

M, pei=194.2 kip-ft

BuM =829 kip- ft

ANSBHEM := if Mypari < GpM s
I“Sizing is okay!”

| “Sizing is NOT okay!”

ANSBEM = “Sizing is okay!™

A i=-3146 in
i 1 Autet=0.8 i

ANSBED = if Aparii < Aationotin
|| “Sizing is okay!”

|| “Sizing is NOT okay!”

ANSbB6D = “Sizing is okay!™
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BEAM 7: (Designed Assume interior beams 2to  Weightyq3:=93 plf ap:="7 ft

against moment, shear, ~ beW21x83
and deflection)

I47:=843 in®

DL=69.5 psf  wypy=Weightyp4,a3=0.093 klf  Pyyi=Rpy, =23.458 kip

Wyy = (1.2' (Db'tm) +Wm) + l.6'LLw7=0.701 w

Lb7 M"e‘Rm?
2
Ry =8.4123 kip + 16.616225 kip=25.029 kip

Ripyy =Ry Lyy — Py~ (Lyy — %) —wyp» L+

Ryyy:= (P,"-f (wn . Ln)) — Rpyy=15.254 kip

p )

Dy-

8.41230000000000144 - ft - kLf + 16.616225000000006375 - kip

Vst i=25.03 kip

ANSBHTS:=if Ve <O Vimr I
[ “sizing is okayr
else
| “Sizing is NOT okay!”

ANSBH7S = “Sizing is okay!™

M ypariy=158.02 kip- ft
M =829 kip- ft
I"Siﬁng is okay!”

else
| “Sizing is NOT okay!”

ANSBTM = “Sizing is okay!”

Ay =.2393 in
. WAL ¢y

" “Sizing is okay!™

u “Sizing is NOT okay!”

ANSbHTD = “Sizing is okay!”
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GIRDER 1: (Designed Assume interior beams 2 to  Weightypzs:=68 plf
against moment, shear, =~ beW24x68 ’
and deflection) Lj:=8.25 ft

Pg| = Rypn=14.967 kip
W@|=Weighw=68 plf w,..-=1.2-w,.,,=0.082 kLf P.’l -‘=‘wg|-Lg|=2.693 kip

solve, Ry, X
Rag =R (1) Py (3+ L) (Pagy+ ) 2+ L)~ P+ (L) ———— 2 Z3.7969000000000085- kip

Rigy = (3+Py) + Pagy) ~ R 23797 kip
ANSGID:= i A < At

A i " si[xl I | ’l [.i . L 1 il.; .l B
— r— -_— ) e

|| “Sizing is NOT okay!”

A.w=l.l n
Az :=.9078-in

-

ANSg1D=*“Sizing is okay!™

Vinazg :=23.8 kip

¢,Vw, =205 kip

ANSg18S:=if V,_q, 5¢,Vm’,
I “Sizing is okay!”
else
| “Sizing is NOT okay!”
ANSg1S =“Sizing is okay!”

Mg =258.12 kip- ft

¢UMHI =664 kip-ft

ANSGIM :=if Myazg: < $4Mipzgs
|| “Sizing is okay!™
else
|| “Sizing is NOT okay!

ANSgIM = “Sizing is okay!™
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GIRDER 2: (Designed Assume interior beams 2to  Weightyazia:=104 plf
against moment, shear, ~ beW24x104

and deflection) f

Ppi=Ryy+ Ry =29.934 kip
w‘m:=Weighl.m,.m= 104 plf Wy =12 wap=0.125 klf P,ﬂt:lﬂﬁ-[a,:=4.118 kip

solve, Rpg :
Rm:=Rm-(4-L')—Pﬁ-(3-L,)—((Pm+P9,)-(2-L’»—P,c-(L') 46.9602000000000177 - kip
Ryp= ((3-Pﬁ)+P,ﬂ) —Rpyp=46.96 kip
A.w=l.ll'n
g = LG 2
T, e
*_._. § AN i vy () AT ey o) TOOM Vo s 4024 S WA Gl Yo JO . 'A I“Sizingisokay!"
! ' 10602/ : ' I“SizingisNOTolmyl"‘

ANSg2D = “Sizing is okay!”

Vw :=46.96 Hp

GV nzgai=362 kip

ANSG2S =il Vouzp<bVuzp
|| “Sizing is okay!” l

T |

|| “Sizing is NOT okay!™

ANSg2S = “Sizing is okay!”

Mz gn=510.93 kip- ft

oM prp == 1080 kip- ft

ANSg2M := if Mypargp < OpMprgn
| “Sizing is okay!®
else
| “Sizing is NOT okay!”

ANSg2M = “Sizing is okay!”
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GIRDER 3: (Designed Assume interior beams 2to  Weight,p4z07:=207 plf
against moment, shear, ~ be W2#x207

and deflection) b
P,°=R52+RN=25.446 hﬂ
Wagsi=Weightypumay =207 plf  wggi=1.2+w5=0.248 kif Py yi=gs-Lyg=10.247 kip
solve, Ry, :
Ripggsi=Ripgs+ (5+ Ly) — Pgy~ (4+ Ly) — Pgs (3 Ly) — Puugs= (2.5 Ly) — Py (2+ Ly) — Py~ (Ly) 56.0157000000000185 - kip
Rygs=((4-Pys) + Pugs) — Rigs=56.016 kip
‘ J ; \ l =1.0243-in
l S Y 2 O :
R ANSg3D = if Apnzgs < Aglionngs
l- i I“Sizing is okay!”
s i a s .1
| “sizing is NOT okay!”|

ANSg3D = “Sizing is okay!”

V pmazgs=53.47 kip

GeVrzga =671 kip

ANSgaS:: if szﬂvm; ‘
|| “Sizing is okay!” \

|| “Sizing is NOT okay!”

ANSg38 = “Sizing is okay!”

Ubyect/ wdom cachure selechon

M pargy = 656.38 kip- ft

$oM =270 kip- L.

ANSG3M := if Mipuzgs < 4Mprgs
II “Sizing is okay!”
else
[ “sizing is NOT okay~

ANSg3M = “Sizing is okay!™
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GIRDER 4: (Designed Assume interior beams 2to  Weight,,,,9:=19 plf
against moment, shear,  be Wi2x19

and deflection)
W= Weight,,5209=19 plf Wgg= 12wy =0.023 kif Pyygyi=wgy= Lyy=0.941 kip
w,.-L,; 3 ]
RR":= > =0.47 kip Ru:w,q-L,‘—Rm=o.47 kip
\L__'L I A | J O L l l i \ _IL.A
Atinegt=1.375 in =.3974-in
u “Sizing is okay!™ :
alic | ANSg3D = “Sizing is okay!”
|| “sizing is NOT okay!=

T et an e it | Vinarge:=-AT7 kip

DuVzgs =86 kip

ANSGAS = if Vgt <oV urgt ‘
|| “Sizing is okay!” ‘
| “Sizing is NOT okay!™

ANSgAS = “Sizing is okay!™

Mypazgi:=4.89 kip-ft
oM gy = 92.6 kip- ft

ANSgAM :=if M, p0y <M, ek
I “Sizing is okay!™
else

| “Sizing is NOT okay!”

ANSgAM = “Sizing is okay!”
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COLUMN AXIAL
COMPRESSIVE FORCES
FROM BEAM AND GIRDER
REACTION FORCES:

COLUMN Al:  Pyyyi=(Rpy, + Ryy)-2=62.647 kip

COLUMN A3:  Pyyi= Ry, + Rypy + Ry o) -2=124.027 kip

COLUMN A5:  Pyyyi=(Rpy, + Rpy,) - 2=62.647 kip

COLUMN EL: Py, :=(Rpy, + Ry + Ryp) - 2=125.122 kip
COLUMN E3:  Ppyyi=(Rygy+ R+ Rype+ Rpgo) - 2=280.987 kip
COLUMN ES:  Pyupys= (Rt + Rige+ Rpp ) - 2=113.184 kip
COLUMNIL:  Pupy:=(Rua+ Rpg + Rupy) - 2="79.337 kip

COLUMN J2: Pppy:=(Rppy+ Rypy) - 14=82.643 kip Upsized column due to how
small it would look!

COLUMN J3:  Pyyyi=(Rppy+ Rpg+ Ryyy) - 2=152.537 kip

COLUMN IS:  Pyyyi=(Rpg + Ryys) -2=50.998 kip

SELECTING COLUMN SIZES: L:=14 ft

COLUMN A1: ASSUME HSS 6x6x1/8: b Ppp, *=T75.1 kip

P =62.647 kip

ANSCA1 :=if Ppyy < dnPun ANSCA1 =“Sizing is okay!”
" “Sizing is okay!”
else
" “Sizing is NOT okay!™
COLUMN A3: ASSUME HSS 6x6x1/4: ¢, Ppay=162 kip

Py =124.027 kip

ANSCA3:=if P, 43 =<0, Ppas ANSCA3 = “Sizing is okay!”
| “Sizing is okay!”
else
" “Sizing is NOT okay!™
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COLUMN AS: ASSUME HSS 6x6x1/8:  dpPan="T5.1 kip
Poay—=62.647 kip

ANSCAS:=if P g < Ppax ANSCAS = “Sizing is okay!”
" “Sizing is okay!”
else
" “Sizing is NOT okay!”

COLUMN E1: ASSUME HSS 6x6x1/4: ¢ P, =161 kip

Py =125.122 kip

ANSCEN :=if Ppgy < OnPrr: ANSCE]1 = “Sizing is okay!”
II “Sizing is okay!”
else
“Sizing is NOT okay!”
COLUMN E3: ASSUME HSS 7x7x3/8: &, Pp=303 kip

Py =280.987 kip

ANSCE3:=if Py < ¢ P ANSCE3 = “Sizing is okay!”
|| “Sizing is okay!™
else
“Sizing is NOT okay!™
COLUMN ES: ASSUME HSS 6x6x3/16: &, P =124 kip

Py =113.184 kip

ANSCES :=if Py < @nPry ANSCES = “Sizing is okay!™
“Sizing is okay!™

else

“Sizing is NOT okay!™




COLUMN I1: ASSUME HSS 5.5x5.5x3/16: GpPur =105 kip

Pon=79.337 kip

ANSCIN :=if Py, <¢,Puny
" “Sizing is okay!”
else
|| “Sizing is NOT okay!™

ANSCIN = “Sizing is okay!”

COLUMN J2: ASSUME HSS 5.5x5.5x3/16: &pPyy:=105 kip

Poy2=82.643 kip

ANSCI2:=if Pypy<dnPun
" “Sizing is okay!”
else
" “Sizing is NOT okay!”

COLUMN J3: ASSUME HSS 6x6x1/4:
P, y=152.537 kip

ANSCI3 = if Py <dnPurs
|| “Sizing is okay!”
else
“ “Sizing is NOT okay!™

COLUMN J5: ASSUME HSS 5.5x5.5x3/16:
P,y =50.998 kip

ANSCIS:=if Py < P
" “Sizing is okay!”
else

|| “Sizing is NOT okay!™

ANSCJ2 = “Sizing is okay!™

BoPorsi=162 kip

ANSC.J2 = “Sizing is okay!™

SuPrp=105 kip

ANSC.J% = “Sizing is okay!”
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COLUMN TO BEAM ASSUMPTIONS: Fypon =120 ksi Fyprage =36 ksi FySertiom =50 ksi
CONNECTIONS:

Foprage =58 ksi Fogetiom =65 ksi
dy:=1-in A,::%-d,’ =0.785 in?

ASSUMING STANDARD PSR,
PUNCHED HOLES: 16

1
sint——+in=11251in
16

Girder: W24x207: [d L, by t!]::|25.7in .870-in 13 in 1.57-in|

55
2B o I S R PR Ly+=4in
2.dy=2in | | % HE d—2-4;=22.56 in
Lyp=3 in s:=3 in numBolts:=3
a:=3.5in Ly:=2+ L+ (numBolts—1)-s=14 in
Agyi=ty-L=3.5 in® A32

SR prasestonrYiclding = 1* -6 Fyprage® A gy =756 kip )
BOTH SIDES OF PLATE ARE 2-dy=21n
WELDED TO COLUMN

= (a+ L) - (Lp+ 2+ 3) = 156 in” FLANGE USING FILLET
Ayi=(a+Lap) " (Lep*2-3) e

A=Ay, —numBolts-dy-t,=2.656 in>  SRpraseshonriupture™ 75 Fupiage* Ang=115.547 kip

A=ty (L + (numBolts —1) - 8) =2.5 in® A=A, — ((numBolts—1) + .5) - dy- £, = 1.797 in*
A,,,-_—(L,,.- ‘;")-t,=o.609 in’ U=1
Ry sk Shoas = -T5 (10 6+ Fyprage Ay s 6 Fyprage® Age) + U Foyppage Arg) = 67.008 kip

=111t (SR tateShoarYictding » & RruPlateShoar uptre s S Rntockshar) = 67.008 kip

F, 120 ksi  SRupu T8 Fupo- By _ o3 w0 4;
wholt = (Shear = e P

I ==Lw_%=3‘438 in SR prnanotutioaring = -T5 11 (1.2 Ly~ by Foppyge s 24+ dy» Ly (Fyppare) ) = 26.1 kip

DR, pnpiote =07 (SR potishear » DPRoukinanottitonring) = 23-562 kip Lyp=3s—dy=1875in
ORegrationring™=-T5 11 (1.2+ Ly by Fuppage 24 dy Ly Foypyye) =24.469 kip

DR oy =100 (DR oty Shoser s @Rt tionring) = 23-562 kip

DR, gt =2 OBy o + 2+ SRy = 94.248 kip
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DR napottBoaring™= 751N (122 Ly » by Fugoiion » 24 dy» by » Fisection) = 101.79 kip

SRpnationd:=mmin (¢ Rnbotishear s RubindBottitering) = 23.562 kip

R pripsenring=-T5 1 (1.2+ Ly + by Frugoriiom s 24 dy* by Fougoysipm) = 95.428 kip
DR ot = 1107 (S Rty St O Rottenring) = 23-562 kip

DR, e =2 SRy pmapon + 2 * DR prggion = 94248 kip

SR oty =100 ($Rupotess , $Rnponea) = 94.248 kip

=min (R poye s PRyprage) = 67.008 kip MUST RESIST: Ry gq==53.47 kip
5.4,=0.156in  USE3/16 in weld on both
8 sides of plate!

hphu:=2-L,,+(munBolu—l)-s=l4 in
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Eirst floor Plan

DEAD LOADS: Live loads
- 5in Lightweight Conc: 62.5psf » Public
- Lighting-lights & conduit: 1psf bathroom
-mechanical-duct allowance: 4psf » Stairs
-plumbing-piping allowance: 1psf » Restaurant
» Kitchen
L.:=24 ft LL ;. =100 psf
Lya:=16 ft Ly:=8.25 ft LLg:=100 psf
— 2 2
L+ (L8 ft) Lpg:=\(24 ft—16 ft)* +(8.25 ft) : :
Loy:= 3 =20 ft Lp=17 ft E:==29000 ksz
t -
Lbintoists:=8.25 ft Coertoists i=— P _ 4,125 ft LyErtioists2 = bbErtioistst
bpprtloissti=4.125 ft Lprtloistst = - 20 * by prefoisst = 1.031 i
Interior Joists typretoissy i=4.125 ft
Live Load Element Factor: Kitingoists'=2  ATnoists*= Lz* tointioists= (2.851-10*) in?
Uniformly Dist LL on 1st LL s =100 psf
Floor: ‘
LLgitchen =150 psf LLresmgane =100 psf
Reduction In Uniform LL
(bathroom):
15 in
LL antINT = ’1'1. - (.25 - - )= 31.281 psf
VE Litntoists* Arineoises
Reduction in Uniform LL
(Stairs):
15 in
LLggirsi= LLgguirs | .25+ — =31.281 psf
VK Liimtoists * ATInuoists
Enm-ﬂt Iniﬂ lI
Live Load Element Factor: Ky prujmiss=1  Argruoists: = Lz * byiizioiss: = (1-426-10*) in?
15 in
LLyogaurantext: = Lleressmrant * (’25 + ) =37.563 psf
VK Ligzeroises ATizeioists:
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Atrsoists2 ™= Liz3* toztioia = (1.188-10") in’

ArEruoissn = Lz thzeoisest = (9.504-10%) in®

Atrsgoisess = L kzuioises= (1.707+107) in’
Interior joists(2): ASSUME W18x86 for Interior Joists:
Wittne = (Ll‘rum-wul)\n"" I‘l’hldu:u) <L,= (‘1'35l * 103) plf Weight,, g.5;:=86 plf

DL:=62.5 psf +4 psf+1 psf+1 psf=68.5 psf x:=1 klf

Wt = DL L+ Weight 5 00=(1.73-10%) plf

E:=29000 ksi
W= 12wy, + 1.6 -wyy,, =9.037 klf

I.:=1530 in'

Lx z 5wy, I‘x‘ .

Aatlow= g =0-8 A= =0.732
360 384.E-1, b
ANS:=if A,ms Anlla-
| “Sizing is OKAY!”
else ANS = “Sizing is OKAY!”
MEMBER | “Sizing is NOT OKA Y1

7
Ry ﬂ%= 108.447 kip  Rppys=(wyne Ls) — Rppa=108.447 kip

L L
V(:x:)::ifOSfx M(z):=if D<=
in n
105.808 - 8.825 .= 8925 .12
I = 105.808 - 7 — 8.825-z"
else 2
IO else
lo
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LI‘M = I‘I‘kil.dim = I"‘nshmlNT

Assume exterior joists 1 to Weight_, 4.6, =61 plf
be Wi4x61
15 in
LL it =Ll | .25+ = — |=68.095 psf
Kppestioiss* ATExtloists)

DL=68.5 psf Wagzn = DL+ Ly + Weighto, 426, = (1.705-10*) plf

Wy = LLgoexrs - L= (1.634-10%) plf

Wpn 2= 1.2 = wapee + 1.6 - Wiz = 4.661 kLf 1:=640 in'

5 wypregy - L' A L
=—————=0.657 % =—=08z
Amatt= " get B, e A=y, =08 in
MS:= if Az < Agliows
Il “Sizing is OKAY!” ANS =“Sizing is OKAY!”
else
| “sizing is NOT OKA Y1
Wpegq * Loy ; s
Ry = S =55.93 kip Ry = (Wpggy = L) — Ry, =55.93 kip
L -
Vi(z):=if 0< = M(z)::ifogf"
mn m
55.93-4.661- gt
I z N s 3. 46612
else 2
IO else
lo
maz=V (0) - kip="55.93 kip Mm:=M(2L‘_' )-Hp- ft=—4.027-10" kip-ft
m
boV pi=236 kip GsM =383 kip- ft
W14X61 IS A SUFFICIENT MEMBER
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STAIR JOISTS (3): Assume W8x48 Weightygrz:=48 plf

e Loy:=24 ft—7 ft
SR, |, = ):70.268 psf Lp=16 ft
VK LLEztoists* ATRztoist2

DL=68.5 psf W= DL+ L+ Weight g 4= (1.418-10%) plf

Wyprer = Llgpxra Lgy=(1.405-10%) plf

Wrpni= 1.2+ Wypren + 1.6 = Wy 0 =3.95 kIf I):=184 in'
5. . - )
PN — ukz-Lars™ o yon o M:Eﬂ.ss? in  CHECK IBC FOR ALLOW
384-E-1, T 360 DEFLECTION!!

ANS:=if Amars < Aatiow

| “Sizing is OKAY!”
L) ANS = “Sizing is OKAY!”
| “Sizing is NOT OKAY!”
Wrza = Lry p .
Ryggi= ", =39.502 kip Ruysi=wgpn~ Lyy— Rygs=39.502 kip
Ly3=240 in
, I — T
Vi(z)=if 0=z<— M(z):=if Dz
m mn
30.502—3.95- i
I ¥ |39.502. = 3.95-z"
else |
IO else
Jo
Vinaz:=V (0) - kip=39.502 kip Moz =M (120) - kip- ft=—2.37-10" kip-ft
?#,,V@J:: 102 kip ¢5MF='= 184 kip-ft
W8X48 IS A SUFFICIENT MEMBER
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EXTERIOR JOISTS (4): Assume W10x30 Weight,p.50=30 plf

LLyygxrys= Ll |25+ 1A = )= 73.213 psf L,=16 ft

VK Liszuoises* MrEsuoistst

DL=68.5 psf Wypgesi= DL Ly + Weight = (1.126-10") plf

wypred = Llyorxrss Lya= (1.17] . 103) plf

W= 1.2« Waprrgs + 1.6 < wypiry = 3.225 klf ]}.:]70 in'

k- L, B
M=M=O.35 in A..,.J-:ﬁ:o.sss in  CHECK IBC FOR ALLOW
S 3B4-E-IL S 360 DEFLECTION!!
MS:: if AmmﬂsAa&m
|| “Sizing is OKAY!™
L) ANS = “Sizing is OKAY!”
|| “Sizing is NOT OKAY!”

Werg Lz - .
Rygyi=—2 =%~ 25,804 kip Ry i=Wpeq~ Ly — Ry gy = 25.804 kip
V((z):=if ngslfﬂ M(z)=if 0<z< Isz

. n 1 m
- - A 2
[ 25.804 3225 0% 80405 3225°T
else 2
|| 0 else
lo

Vasi=V (0) - kip=25.804 kip M,pyi=M (8)- kip- ft = 103.232 kip- ft
BoV =945 kip GyM, =137 kip- ft
W10X30 IS A SUFFICIENT MEMBER
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EXTERIOR JOISTS (5): Assume C5X6.7  Weight ¢ ,:=6.7 plf

tu=1.031 ft
LLW:=LL,,,,-[.25+ | 255 —111.145 psf L=16 ft
K 11Ezuoists* ATEzuoistss
Lp:=11.492 ft
DL=68.5 psf Waigzey = DL~ tyyy + Weight g v =77.324 plf
Wygrh = [Jme - tm: 114.59 p‘!
W= 1.2 Wyypr e + 1.6 - wyp e = 0.276 kif I):=7.48 in"
o Bewygase Ly’ . - . Ly .
A= BT _0.207 in A= o =0.383 in CHECK IBC FOR ALLOW
. 384-E-1 SR 360 I
= DEFLECTION!!
ANS: if Ay < Agttino
" “Sizing is OKAY!”
) ANS = “Sizing is OKAY!”
|| “Sizing is NOT OKAY!”
W Ly . .
Ru,;:=——2— = 1.587 kip Rppi=wpy - Ly — Ry =1.587 kip
% — L
V}(z)::if O<x< _n M(z)::if ngsflﬁ
m m
- 2
|| 1.587—0.276-z | Lkgy.g. 0276z
else
|| 0 else
g 0
Vimar==V(0) - kip=1.587 kip M,,,,,',::M(;{” )-kip- ft=—546.67T kip-ft
> { B 1 m
DoV i=9.72 kip GyM =554 kip- ft
C5X6.7 1S A SUFFICIENT MEMBER

Kipmuoisd=2  Aingoises™= Lz tytneioists= (2.851-10") in®

ATEruoistr = Ln'lm,,_p,,.‘_m:(l.()l . 10‘) in®
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(Designed against Assume transfer beam 1 to Weight,,4.00:=60 plf
moment, shear, and &80
Lyp:=16.5 ft
J3:= Rpyyy=39.502 kip Warr = Weight s =0.06 kIf  wpy, == 1.2-Weight,, g0 =0.072 kif

Pyrp :=wrp -5+ Ly=2.97 kip

solve , Ryry,
0.4

R =Rprp = (5+ Ly) —J3+ (4+ Ly) —J3+ (3+ Ly) — Pugrgn » (2.5 Ly) —J3+ (2+ Ly) —J3+ (Ly)

Ryppy = (4-J3+ Pop,) — Ry, =80.489 kip L
Agtind’=——=0.55 3
360 o

V(z)=if 0<z< Ly v| | -80.308
- It It
|81.33-0.113-2
Ly A
e 4 = Ty
elseif = <z<2-— v|2-¥|-30.061
It
80.398—39.502—0.1]3-(:—%)
1 )
elseifz-""gzg-"’ v|3-Y|=—047
t Jt
L
39.964—39.502—0.113-(::—(2- ’))
- V4 Ly 40.904
3L 1-L =TT
else if Yoz 3 It}
It It
L vis- | __s1338
—0.47—-39.502—0.113- [z— (3. ¥ 17
Jt :
else
L
—40.904—39.502-0.113-[2—(4-7:))
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M(r)mif 0z Y
It

L
else if ﬁgzg&—l’
Jt Jt

2
0.113- (I—ﬁ)
667.193+80.398-(z—~')—39.502-(z——y)——.—
It It 2

L
elseif 2. ¥ <z <3-

It Jt

m.739+m.(,_(2.;;])_39.502.(,_(2.'»,))_""""'(“("ff)]z

else

o () o ) UL

L L
M(_!' =667.193 M(3-_")=1.001-103
It i It
M( "")=_990.8
It
L T
M (2 . _’) =1000.739 M (4 : _’] =—323.605
ft It
Vinad=V (0) kip=81.33 kip M@:M(j’i’ -2): 1.001-10°
:'¢|,Vm:,‘:=375 kip ;ﬁ,MF::=953 kip-ft

W18X60 IS A SUFFICIENT MEMBER



EXTERIOR JOISTS (6):  Assume W14x74  Weighlyqzra=="T4 plf

15 in Lye=8.25 ft
LL o rrrs e L e 285s =56.708 psf
( VKI.LIMM':L:'ATIM) L,=24 ft
Lz=16 fi
DL=685 psf W= DLty + Weight,y, 4 ng=639.125 plf
Ly=L,

Wkt = Llagguxrs * tas=467.837 plf
Prgy:=Ryrp =80.489 kip

Wene= 1.2 wyp e+ 1.6 ~wyp = 1.515 kIf I}.: 171 in*

! o L

imberiCase | UX (in) UZ (in) Aaltow= %:0.8 n CHECK IBC FOR ALLOW

2 0.0 06701 DEFLECTION!!
W14X74 15 A SUFFICIENT MEMBER

XTERIOR JOISTS (7):  Assume W14x30  Weight,,  0:="90 plf

el taryi=4.125 fi
Lgyepxrys= Ll |25+ =72.38 psf
VK Likzuoists” ATizuoisesr L.=24 ft
L,=16 ft
=685 (psf)  Wapeeri= DL~ typy + Weighty, yro9=372.563 plf
L= L

Mzey = Llyoxrs = tary = 298.569 plf L
,P'rm_l:= Ry, =80.489 kip

terer= 1.2« ware + 1.6« wyppy=0.925 kif ;=455 in"

L
T _0.567 in CHECK IBC FOR ALLOW

jemberiCase | UX (in) uZ (in) A=
360 DEFLECTION!!

v 1 0.0] -0.5012

40



EXTERIOR BEAM (1) ANALYSIS
J2:=Rypn=108.447 kip
ASSUME W24x176: 1:=5680 in' Weightyzime:=176 plf
W= Weight . 06=0.176 kif Pyi=wy-4-L,=5.808 kip

sotve ,C,

16557376336 1919855 . kip

Con=Cr (g 4) ~ T2 Ty 3) - (124 P (L)~ 2 ()

Cpy:=((J2-3) + Pyat) — Cy = 165.574 kip waj:=1.2 Weightygzys=0.211 kif
W(z]:: if0<xz< Ly
It

|| 165.574— 176z

L
elseif —¥ <x<2.—Y 14 T:)=164.122
ft- T ft

IJ 2,
164.122—108.447—.176-( —J) v 2.'! =54.293
It It

L
elseif 2. Y <x<3. 2 L
It It v 3-{:)=-55.676

54.223 108.447—.]76-(:—(2- "’))
I

else

IJ
Vv|4- ’):—165.575
)

L
—55.676 —108.447 — 176 (a:-— (3- !:

Apgnag=142 in?

: : 4-Ly )
%:: =111
360 MemberiCase | UX (in) | uZ (in)

v 1 | 00| -0.9819 |
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p—. L
M(z)=if 0<z< y
) t

2
165.575 -2 110"

L, Ly
elseif " <z<2.
It It

2
76|z — Ly
Ly Ly It
1360 +164.122+|z— |- 108447+ |z — | - > =L
It St

Ly . Iy

elseif 2. ~<x<3. =
Jt

It

1813.329 4 54.223 - [z— [2- ﬂ’

else

) g o)

It
L L
M(—y)=1360 M(S-v')=1359.992
It It
L, L,
M(2- y)=1813.329 M(d- -"):—0.0]2
It It

Vmagi=V (0) kip=165.574 kip M,pp:=M (;: -2)= 1.813-10°

¢‘,Vn£:=567 kl.p ¢I’M}¢:= 1920 k‘ip'f‘

s sl g o )
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J21:=RR’2+R[‘"=216.893 Hp

ASSUME W36x247: Weightygirner:=0.247 klf i,{ = 15600 in'
Qnd::Weight,.m-,=0.247 klf P,d::wa-4-l,,=8.151 kip
solve,Cha

Cia=Cr Iy 4) ~ 23+ (Lye3) ~ (F23+ Pra) - (Ly-2) ~ P22 (1)

320.415026 723839695 . kip

wpi=1.2wy=0.296 kLf
Cpai= (PM+ (J22-3))—Cm=329.415 kip

V(z)=if 0cz< ¥ v| ¥|=327.377
It It
||329.415—.247-z
oLy Ly I
eloeif <=2 V(2-ﬁ)=108.446
327.377—216.803 — 247~ (1:— ;:]
. Ly V(S-L’)=—110.485
elsell2-ﬂ75253-ﬂ Jt
108.446 — 216.803 — 247~ (z— (2- ;’:)) .
V]4--¥|-_320.416
else ( ft)
L
—110.485—216.893—.247-(1:—(3-1_:))
Lyg:=33 ft
M=%=l 1in
MemberiCase UX (in) UZ (in)
11 1 0.0 -0.9980
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M(z)=if 0=z < iy
. Jt

2
32015z 21T

L
elseif ¥ <z<2. Ly

It It
2
9247. _ﬁ
L L ft
27094 327.377- |z — 2 |- 216803 |z— ¥ | 2L
ft It 2
L L
elseif 2. Y <r<3. ¥
It t

L L 1
3612.087+108.446-(z—(2- y))—216.893-(z—(2- ’))—
It It
else

247 - (z— (3-
7 L
2700 — 110.485-(1:—(3-—y))—216.893-(z—(3- —’))—
It ft

L L
M( ’)=2.709-10" M(s- ’):2.709.10"
ft It

M(2- ;::):36]2.087 M(4- ;:):—0.274

—— —_— L
Veaz=V (0) kip=329.415 kip Mm:M[!: -2):3.612- 10°

b,V =881 kip @M= 3860 kip- ft

W36X330 IS A SUFFICIENT MEMBER
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Ry = 147.948 kip

J23:= Ry py + Rpyyy=147.948 kip

ASSUME W30x191: Weight g0, :=0.191 kif 1:=9200 in’*

Wy i=Weight a0, =0.191 kif W= 1.2« Wy =0.229 kif
Pypyi=wpg- 5+ Ly,=9.455 kip
solve ,Cra
Cp=Cry= (5-Ly) —J23- (4= Ly) —J2y- (3- L) — Pyups= (2.5 Ly) —J2y - (2- L) —J2,- (L,) ——— 383.357%

Cras= (p_m.,. (_12‘-3) +J23) —Cp=424.72 kip
:Lbi:=4l.25 It

MemberiCase | UX (in) UZ (in) M:%:lﬁ?ﬁiﬂ
[T 00 ERFD)




EXTERIOR BEAIM (4) ANALYSIS J29:=Rppy=108.447 kip

ASSUME W33x201: Weight, gq 9, = 0.201 kIf 1:=11600 in’*
Wi = WEI.»ghl.;m|=0.201 lclf Pm,| :=1Dam'5-14y=8.291 lu'p

Il,' 5 ”lve 7C.I:t

Cy=Crs» (Ly5) —J2 (Ly-4) —J2- (L,-3) —Pm-( 2 )—.12- (Ly=2)—J2- (L) 221.0386428

Ca:: ((4 'J2) + (P-‘"u)) —Cn=22].039 kip wm:: Weighl_.ml =0.201 klf
||215.941—.201-1:

Ly Ly I
elselfﬁSESL > V(2-ﬂ’]=106.727
IJ

214.283—105.898—.201-( _7:]
L L
elseif 2+ ’gzgs-l"' v(s- ’)=—0.829
St It ft
L
106.727 — 105.808 — 201 -(z— (2- I:)) ]
v04. "]:—108.385
else if 3.L’<:t<4.L’ ( It
<z<—
L v(s- |- _215.0n
—0.829—105.898—.201-(::—(3- ') )=
It
else

—108.385 — 105.898 — 0.201 -(:z:—(4- ;‘:)]

46



1
M(:z).-ll' (| P

It
2
215081 s e
L, L
elseif Y<z<2. ¥
ft It
L 2
201-|z——Y
( ) ( Ly) ( ﬂ)
1775+ 214.283 - |z — 105.808 - e
St 2
elseif2-L’5::53-[’
It It
I 2
; o = 5)
2662.336+106.727-(z—( : ’))—lOS.SQS-(z—(Z-J))— Jt
Jt It 2
e]mlf 3 I"S:S4.IJ!
It Jt
L,\\*
L L .201-(::—(3- ‘))
2662-0.829-(:—(3- ”))—105.898-(::—(3- ’D- I
It ft 2
else
(Sl
4.1
1775—108.385-(1—(7!)]—1%.898-(: ( )) 201

L T
M|-2|=1775-10* M([3-¥[=2.662-10"
ft ft

5'11
M( ’):0.325
Jt

L L 3
M|2- Y |=2662.336 M|4- Y |=1.775-10
It It
_ = L
Vinaz:=V (0) kip=215.941 kip !"u-;'=M[ ﬂ’-z):z.ssz.w“

b,V i=T23 kip $yM:=2000 kip- ft

W33X201 IS A SUFFICIENT MEMBER
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