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Executive Summary 

The following is a proposed study for the redesign of the existing structure of the Cambria 

Suites Hotel.  Cambria Suites Hotel is approximately 120,000 square foot and is 7 levels 

above grade.  The superstructure consists primarily of reinforced concrete masonry walls 

and precast hollow-core concrete planks, as well as an interior steel frame.  Each story 

height ranges from 10’ to 14’, topping out at an overall building height of 102’-2”.  Typical 

concrete 10” plank with topping and vary in span length from 20’ to 40’.  The lateral force 

resisting system is comprised of masonry shear walls which are located around the 

staircases, elevator shafts, and other exterior building locations.  The foundation 

incorporates drilled cast-in-place concrete caissons and grade beams to support the load 

bearing walls and columns. 

 

After reviewing the existing conditions through the examination of alternate floor systems 

and verifying the current lateral system, it was determined the structural system meets all 

standards required by code.  For the proposed design, the site location will remain the 

same as it serves as a popular attraction to visitors of the City of Pittsburgh and the new 

CONSOL Energy Center. 

 

This thesis proposal thoroughly outlines the entire process of obtaining an optimized 

building design for the Cambria Suites Hotel.  For the structural depth, the current concrete 

masonry structure will be modified to an all steel frame system which will still incorporate 

the use of precast concrete plank as the floor system.  The lateral system will consist of 

shear walls surround the staircases and elevator shaft, with the possible use of braced 

frames for extra lateral support.  The exterior shear walls will be replaced by either a 

curtain wall system or a structural panel façade.  In addition, the existing foundation will be 

checked for the proposed structural design. 

 

Breadth studies will focus on the architectural, cost, and scheduling impact of the proposed 

structural design.  Due to the steel redesign, an architectural study will be conducted as it 

may result in minor architectural layout changes.  In addition, a new façade will be chosen 

due to the elimination of the exterior masonry walls.  A second breadth will cover 

construction management issues such as the construction schedule and cost of the building. 

 

To stay organized and to be able to accomplish the proposed design on time, a complete 

breakdown of the tasks is provided within the proposal. 
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Existing Structural System 

 

Foundation 

The geotechnical engineering study for the Cambria Suites Hotel was completed by 

GeoMechanics Inc. on December 29, 2008.  In the study, the site of Cambria Suites Hotel is 

underlain by sedimentary rocks of the Conemaugh group of rocks of Pennsylvania age.  The 

Conemaugh group is predominantly comprised of clay stones and sandstones interbedded 

with thin limestone units and thin coal beds.  The soil zone conditions consisted of 

materials of three distinct geologic origins: man-made fill, alluvial deposits, and residual 

soils.  The fill in the hotel test borings was placed in conjunction with the recent demolition 

and regarding of St. Francis Hospital in order to build Cambria Suites and CONSOL Energy 

Center.  Ground water exists locally as a series of perched water tables located throughout 

the sol zone and new the upper bedrock surface.  Excavations in soils and bedrock can be 

expected to encounter perched water.  The volume of inflow into excavations should be 

relatively minor, should diminish with time and should be able to be removed by standard 

pump collection/pumping techniques.  The report also states that the most economical 

deep foundation solution for Cambria Suites included a system of drilled-in, cast-in-place 

concrete caissons with grade beams spanning between adjacent caissons to support the 

anticipated column and wall loads of the structure.  With varying types of bedrock on site, 

the allowable end bearing pressure ranges from 8, 16, and 30 KSF.  As for the floor slab, 

GeoMechanics Inc. recommended to place a ground floor slab on a minimum six-inch thick 

granular base and to provide expansion joints between the ground floor slab and any 

foundation walls and/or columns.  This is done to permit independent movement of the 

two support systems.

 

As a result of GeoMechanic’s geotechnical study, the foundation of Cambria Suites Hotel 

incorporates a drilled cast-in-place concrete caissons and grade beams designed to support 

the load bearing walls and columns.  The ground floor is comprised of a 4” concrete slab on 

grade, as well as, 10” precast concrete plank in the Southern portion of the building.  The 4” 

concrete slab on grade is reinforced with 6x6-W1.4 welded wire fabric and has 4000 PSI 

normal weight concrete.  The slab increases to 8” in thickness with #5 @ 16” O.C. in the 

South-West corner of the building, and increases to 24” with #5 @ 12” O.C. within the core 

shear walls where the elevator shaft is located.  For the majority of the slab on grade, the 

slab depth is 14’-0” below finish grade. 
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Typical Caisson & Grade Beam Detail 

Figure 1.1 

Typical Caisson Cap Detail 

Figure 1.2 

Typical Grade Beam Reinforcing Detail 

Figure 1.3 

 

The drilled cast-in-place caissons extend anywhere 

from 20-30 feet deep below grade and are socketed 

at least 3’ into sound bedrock.  Caisson end bearing 

capacity is 30 KSF (15 ton/SF) on Birmingham 

Sandstone bedrock.  The caissons are designed with 

a compressive strength of 4000 PSI, range from      

30-42 inches in diameter, and are spaced 

approximately between 15’ and 30’ apart  (refer to 

Appendix A).  Typical caissons terminate at the Plaza 

level and are tied into a grade beam with #3 ties @ 

12” O.C. (horizontal reinforcement) and 4-#6 dowels 

(vertical reinforcement) embedded at least two feet 

into the drilled caisson.  Where steel columns are 

located, a pier is poured integrally with the grade beam 

and reinforced with 8-#8 vertical bars and #3 @ 8” O.C. 

horizontal ties.  (As shown in Figures 1.1 & 1.2)   

 

The grade beams have a compressive strength of 3000 PSI and range from 30-48 inches in 

width and 36-48 inches in depth.  Each grade beam is reinforced with top and bottom bars 

which vary according to the size of the beam.   Grade beams span between drilled cast-in-

place caissons which transfer the loads from bearing walls, shear walls, and columns into 

the caissons.  From the caissons, the loads are then transferred to bedrock.  (As shown in 

Figures 1.1 & 1.3) 
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Superstructure System 

The typical floor system of Cambria Suites Hotel consists of 10” precast hollow-core 

concrete plank with 1” leveling topping.  The precast plank allowed for quicker erection, 

longer spans, open interior spaces, and serves as an immediate work deck for other trades.  

Concrete compressive strength for precast plank floors is 5000 PSI and uses normal weight 

concrete. The typical spans of the plank floors range from 30’-0” to 40’-0”.  The floor system 

is supported by exterior load bearing concrete masonry walls, as well as, interior steel 

beams and columns.   

 

The Plaza level floor system is a combination of 10” precast concrete plank, 8” precast 

concrete plank and 4” slab on grade.  Since there is no basement in the North-East section 

of the hotel due to the fitness center and pool, the site was excavated properly in order to 

place the 4” slab on grade and 8” precast concrete plank.  The 4” slab on grade will be for 

the fitness center where as the 8” concrete plank will surround the pool area.  (As shown in 

Figure 2.1) 

4” Concrete Slab on 

Grade 

8” Precast Concrete 

Plank 

Partial Hotel Level Floor Slab 

Figure 2.1 
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Since the masonry bearing walls are typically located on the perimeter of the hotel, steel 

beams and columns were needed thru the center of the building to support the precast 

concrete plank floors.  Steel beam sizes range from W16x26 to W24x94, and steel column 

sizes range from W8x58 to W18x175.  Each column connects into concrete piers within the 

grade beams via base plates which vary in size.  Base plates use either a 4-bolt or 8-bolt 

connection, typically using 1” A325 anchor bolts which extend 12” or 18” respectively into 

the concrete pier.  The steel beams vary in length from 13’-0” to 19’-0” and typically span in 

the East-West direction.  Exterior bearing masonry walls and the steel beams will take a 

reaction load from the precast concrete plank flooring, as well as other loads from levels 

above, which will then transfer thru steel columns and exterior bearing walls and thus 

transferring all loads to the foundation system.  (As shown in Figure 2.2) 

 

The roof structural system at both the Second level and main Roof level uses untopped 10” 

precast concrete plank.  Reinforced concrete masonry extends passed the Roof level to 

support a light gauge cornice which wraps the entire building.  A high roof is constructed 

for hotel identification purposes and uses 10”-16 GA light gauge roof joists @ 16” O.C., 

supported by 8”-20 GA light gauge wall framing below.  W8x21 hoist beams support the top 

of the elevator shaft which rest on ½”x7”x7” base plates.  There are a total of eight drains 

located on the roof for the drainage system.  (As shown in Appendix A) 

Typical Partial Floor Plan 

Figure 2.2 
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Lateral System 

The lateral system for the Cambria Suites hotel consists of reinforced concrete masonry 

shear walls.  The exterior shear walls, as well as the core interior shear walls, are 

constructed of 8” concrete masonry, with the exception of a few 12” concrete masonry 

walls on the lower floor levels.  All shear walls are solid concrete masonry walls which 

extend the entire height of the structure without openings for windows or doors.  The core 

shear walls are located around the staircases and elevator shafts.  The exterior shear walls 

are scattered around the perimeter of the building.  (As shown in Figure 3.1)  Shear walls 

supporting the Plaza level to the Third Floor level have a compressive strength of 2000 PSI.  

All other shear walls support a compressive strength of 1500 PSI.  In addition, all concrete 

masonry shall be grouted with a minimum compressive strength of 3000 PSI.  Typical 

reinforcement for all shear walls is comprised with #5 bars at either 8” O.C. or 24” O.C.   

 

Wind and seismic loads, as well as gravity loads, are transferred to the foundation by first 

traveling thru the rigid diaphragm; the precast concrete plank floor system.  Loads are then 

transferred to the concrete masonry shear walls.  From there, loads are transferred down 

to the preceding floor system and/or transferred the entire way to the grade beam 

foundation, finally travelling thru the concrete caissons which are embedded in bedrock. 

 

 

 

 

 

 

 

 

 

 

 

 
Lateral Shear Wall System 

Figure 3.1 
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Load Distribution 

Load Path 

Lateral force resisting systems transfer lateral loads (wind and/or seismic) to the 

building’s foundation where the loads dissipate.  This load path is assumed to be governed 

by the concept of relative stiffness, which states that the most rigid members in a building 

draw the most forces to them.   In the case of Cambria Suites Hotel, the lateral forces come 

in contact with the exterior of the building, are then transmitted through the rigid 

diaphragms, to the masonry shear walls, and lastly down into the foundation (grade beams 

and caissons).  This load path is shown in Figure 7.1.  The exterior shear walls with longer 

spans resist the majority of the lateral forces because they have minimal assistance from 

the slab.  The steel frame which extends through the middle of the building only transfers 

gravity loads to the foundation. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lateral 

Loads 

Shear 

Walls 

Floor 

Slab 

Foundation 

Load Path Diagram 

Figure 7.1 
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Problem Statement 

Upon the completion of analyzing the gravity and lateral force resisting systems present in 

the Cambria Suites Hotel, it is clear that the existing structural system chosen by the design 

team is currently the most efficient possible.  It was also determined that the structural 

system meets all architectural, strength, and serviceability requirements governed by code.  

The gravity system, consisting of concrete masonry walls and an interior steel frame, were 

sufficiently designed to support the precast concrete planks.  In addition, the current 

concrete shear walls were also efficient in keeping a minimal building deflection and 

resisting the torsional affects.  

 

In Technical Assignment 1, the design of all the structural components of Cambria Suites 

Hotel were analyzed and determined to exceed the design requirements according to ASCE 

7-05.  In Technical Assignment 2, three alternate floor systems were compared to the 

existing system and ultimately determined that the existing precast concrete plank floor 

system proved to be the most efficient and effective.  In Technical Assignment 3, an in-

depth analysis of the existing lateral force resisting system was performed.  It was 

confirmed that the lateral system was sufficient to carry the controlling lateral loads that 

were present on the structure.  After evaluating all Technical Assignments, it is clear that 

the design of the Cambria Suites Hotel meets all code requirements with respect to its 

location and zoning.  With the excellent performance of the current system, it will be 

difficult to find a comparable system which will replace the existing system.  Therefore, 

when considering an alternative system design, the final design may not prove to be more 

efficient and/or effective compared to the existing system.  That being said, a redesign of 

Cambria Suite’s structural system will be designed in an attempt to find an equally effective 

and efficient building system. 

 

In regards of the foundation system, it was verified that the existing design for the building 

was sufficient to transfer all loads for the specified soil class.  However, the possibility of 

increased loads and other effects due to the proposed redesign will require foundation 

checks to verify it is sufficient for these changes. 

 

To determine whether a different building system is equally effective or efficient, it will be 

compared to the existing system in various categories.  These categories will include code 

limitations, building performance, cost effectiveness, constructability, construction 

schedule, and material availability.  The following proposal will explore an alternate system 

which may result in a more practical solution to the Cambria Suites existing structural 

system. 
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Proposed Solution 

Structural Depth: New Framing System Design 

The current site of the Cambria Suites Hotel is located adjacent to the new CONSOL Energy 

Center and within walking distance to other attractions in downtown Pittsburgh.  This 

prime location attracts several visitors on a regular basis due to the CONSOL Energy 

Center, home to the Pittsburgh Penguins, and numerous concerts and special events.  

Therefore, the hotel will remain in its existing location for the practice of this assignment. 

 

The existing concrete masonry wall structure is a heavier system by nature, whereas steel 

could result in a decreased building weight, creating a lower base shear.  As a result, a 

feasible alternative structural system for the Cambria Suites Hotel would be steel framing.  

This change will initially affect the foundation and construction management issues like 

cost and schedule, as well as architectural features such as the building façade due to the 

removal of exterior masonry walls.   

 

With the modification to a steel framing system, the lateral force and gravity resisting 

systems will have to be considered as well.  The current floor system comprised of hollow-

core concrete planks will remain, but will be integrated as a girder-slab system using 

specially designed D-Beams.  This innovative D-Beam girder was designed to allow the 

precast slab to set in on its bottom flange concealing its top flange and web.  Once the slabs 

are set, grout is easily placed flowing around the D-Beam and through its trapezoidal shape 

web openings and into the slab cores.  This results in the removal of all load-bearing 

masonry walls in the building.  The lateral force resisting system will be comprised of 

concrete shear walls surrounding the elevator shaft and staircases with the possible 

addition of braced frames or moment connections.   

Figure: D-Beam System 
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Since the redesign of the structural system uses a different material than the existing 

system, the existing beams and columns will be altered.  The plank span will remain 

unchanged, whereas the column and beam locations for the girder-slab system may change 

slightly to line up between rooms.  This is done so that the exterior columns do not alter the 

existing location of the windows.  The redesign will then be thoroughly compared to the 

existing design to determine whether the alternative system is a more effective and 

efficient design solution. 

 

 

Solution Method 

To determine whether the proposed structural system will be able to handle the loads 

imposed on the Cambria Suites Hotel, hand calculations will be performed to establish 

preliminary sizes.  Hand calculations will be done with the use of ASCE 7-05, ACI 318-08, 

the Thirteenth Edition Steel Manual, and information provided by Girder-Slab 

Technologies.  These sizes will then be placed into computer programs along with the 

calculated gravity and lateral loads.  The gravity and lateral loads will be defined according 

to ASCE 7-05 and will be applied to the overall structure.  RAM will be used to determine 

preliminary sized for beams and columns, whereas ETABS will be used to analyze the 

lateral effects on the building.  Column axial loads will be calculated to determine the forces 

that will be acting to each auger cast pile in the foundation.  An updated building weight 

will be calculated once new member sizes are determined.  The concrete shear walls will be 

designed per ACI 318-08 and the new layout will be compared to the existing shear wall 

layout to determine if the modifications increased the shear capacity of the walls.   Once the 

gravity and lateral systems are analyzed, hand calculations will be performed to verify the 

existing foundation is sufficient to withstand bearing, overturning, shear, and torsional 

affects.   

 

 

 

 

 

 



Adam Kaczmarek | Structural   Cambria Suites Hotel | Pittsburgh, PA 

Professor Linda Hanagan  The Pennsylvania State University 
Thesis Proposal  December 10, 2010 
 

Page | 14 
 

Breadth Studies 

Breadth Study Ι:  Architectural Study 

Due to the proposed alternate structural design, a study of how this modification will alter 

the existing architecture of the building will be conducted.  Converting the structural 

system from a concrete masonry structure to a steel structure will change the architectural 

features of the building, especially the exterior façade design.  Research will be performed 

on how a new architectural system could possibly create a more flexible layout and 

aesthetical look compared to the existing design.  With the use of steel along the exterior of 

the structure, it could allow for the use of either a curtain wall system to allow more 

daylight into the building, structural wall panels, or 

non-load bearing masonry walls.  Heat loss 

calculations will be compared between the existing 

and alternate facades, and the more efficient system 

will be determined. 

 

 

 

 

 

 

 

 

 

Breadth Study ΙΙ: Construction Management 

The proposed alternate structural design is primarily made of steel, which creates two 

construction management issues due to the change in material.  The two issues are project 

cost and construction schedule.  Both issues will be addressed and compared for the 

existing, as well as the proposed alternative building system.  Based on the results, 

conclusions will be made whether the proposed design is a feasible solution based on cost 

and time efficiency. 
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Tasks and Tools 

I. Structural Depth 
A. Steel Framing 

1. Task 1: Determine loads applied to the steel members 
a. Determine DL and LL in accordance to ASCE7-05 
b. Apply loads to each level and determine distribution to each 

column using tributary areas 
c. Perform load take down on all columns 

2. Task 2: Build model in RAM to design steel members 
a. Place column grid into RAM model for gravity analysis 
b. Add columns for proposed redesign 
c. Input loads  
d. Determine steel member sizes 

3. Task 3: Perform hand calculations on steel members 
a. Spot check select members 
b. Verify new floor system is adequately designed 
c. Verify hand calculations with computer results 

B. Lateral System 
1. Task 4: Determine lateral loads applied to the lateral force resisting 

system 
a. Recalculate overall building weight 
b. Verify wind loads using ASCE 7-05 
c. Recalculate seismic forces with new building weights 

2. Task 5: Perform Lateral Analysis 
a. Perform hand calculations to analyze concrete shear walls 
b. Modify existing ETABS model if necessary 
c. Create ETABS model for proposed lateral system 
d. Compare results to determine if modifications provided 

sufficient shear resistance 
C. Foundation 

1. Task 6: Verify existing foundation can carry all loads due to proposed 

design 
a. Hand calculate loads applied to foundation due to shear and 

torsion 
b. Determine if overturning moment creates uplift 
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II. Breadth Study Ι:  Architectural Study 
A. Task 7: Research existing architecture 

1. Compare architecture of surrounding buildings 

2. Determine if new structural system has impact on building layout 

3. Research impact of new facades  

B. Task 8: Implement façade change 

1. Review existing concrete masonry facade 

2. Show proposed facade 

C. Task 9: Perform heat loss comparison 

1. Calculate heat loss of existing concrete masonry system 

2. Calculate heat loss of proposed façade system 

3. Conclude on which system if more efficient and aesthetically 

appealing 

 

III. Breadth Study ΙΙ:  Construction Management 
D. Task 10: Determine cost and schedule of existing structural system 

1. If possible, find actual cost data or scheduling information from GC 

2. Determine any cost data not in RS Means 

3. Create mock schedule of construction implementing the existing 

structural system 

E. Task 11: Determine cost and schedule of proposed structural system 

1. Determine actual cost data for steel erection and scheduling 

information 

2. Determine labor and material costs from RS Means 

3. Create mock schedule of construction implementing the proposed 

structural system 

F. Task 12: Compare Existing vs. Proposed Systems 

1. Compare cost information of the two lateral systems 

2. Compare schedules and total time of construction  

3. Conclude which system is a more feasible solution with respect to 

constructability 

 
IV. Presentation 

G. Task 13: Prepare final presentation 

1. 3-slide PowerPoint presentation  

2. Final Report 

3. Update CPEP web-site 

 



Adam Kaczmarek | Structural   Cambria Suites Hotel | Pittsburgh, PA 

Professor Linda Hanagan  The Pennsylvania State University 
Thesis Proposal  December 10, 2010 
 

Page | 17 
 

SE
N

IO
R

 T
H

ES
IS

 F
IN

A
L 

P
R

O
P

O
SA

L

12
/1

0/
20

10

10
-J

an
-1

0
17

-J
an

-1
0

24
-J

an
-1

0
31

-J
an

-1
0

7-
Fe

b
-1

0
14

-F
e

b
-1

0
21

-F
e

b
-1

0
28

-F
e

b
-1

0
7-

M
ar

-1
0

14
-M

ar
-1

0
21

-M
ar

-1
0

28
-M

ar
-1

0
4-

A
p

r-
10

11
-A

p
r-

10
18

-A
p

r-
10

25
-A

p
r-

10

D
e

te
rm

in
e

 L
o

a
d

s

B
u

il
d

 R
A

M
 M

o
d

e
l

M
il

e
st

o
n

e
:

M
il

e
st

o
n

e
:

M
il

e
st

o
n

e
:

M
il

e
st

o
n

e
: 

A
n

al
ys

is
 4

: F
in

al
 P

re
se

n
ta

ti
o

n

A
n

al
ys

is
 3

: C
o

n
st

ru
ct

io
n

 M
an

ag
e

m
e

n
t

A
n

al
ys

is
 2

: A
rc

h
it

e
ct

u
ra

l S
tu

d
y

A
n

al
ys

is
 1

: S
tr

u
ct

u
ra

l R
e

d
e

si
gn

P
re

p
a

re
 f

o
r 

P
re

se
n

ta
ti

o
n

Final Reports Due Thursday, April 7th 9:00am

Faculty Jury Presenation

Senior Banquet Dinner Friday, April 29th

R
e

vi
se

 f
o

r 
P

re
se

n
ta

ti
o

n

R
e

vi
se

 f
o

r 
P

re
se

n
ta

ti
o

n

P
re

se
n

ta
ti

o
n

R
e

vi
se

 f
o

r 
P

re
se

n
ta

ti
o

n

C
am

b
ri

a 
Su

it
es

 H
o

te
l

A
d

am
 K

ac
zm

ar
e

k

ST
R

U
C

TU
R

A
L

P
ro

p
o

se
d

 T
h

e
si

s 
Se

m
e

st
e

r 
Sc

h
e

d
u

le

Ja
n

u
ar

y 
20

11
-A

p
ri

l 2
01

1

D
r.

 H
an

ag
an

M
ar

ch
 2

8t
h

 2
01

0:
 C

O
N

TE
N

T 
C

O
M

P
LE

TE
 A

N
D

 R
EA

D
Y 

FO
R

 F
O

R
M

A
TT

IN
G

 C
O

M
P

LE
TE

 L
A

TE
R

A
L 

A
N

A
LY

SI
S

Spring Break 2011

Su
m

m
a

ri
ze

 I
n

fo
rm

a
ti

o
n

 t
o

 D
a

te

R
e

se
a

rc
h

 A
rc

h
it

e
ct

u
re

P
o

w
e

rp
o

in
t

Ja
n

u
ar

y 
10

th
 2

01
0:

 D
ET

ER
M

IN
E 

LO
A

D
S

Fe
b

ru
ar

y 
14

th
 2

01
0:

M
ar

ch
 7

th
 2

01
0:

 C
O

M
P

LE
TE

 B
R

EA
D

TH
 C

O
M

P
A

R
IS

O
N

S

D
e

te
rm

in
e

 C
o

st
/S

ch
e

d
u

le
 o

f 
P

ro
p

o
se

d
 S

ys
te

m

D
e

te
rm

in
e

 C
o

st
/S

ch
e

d
u

le
 o

f 
Ex

is
ti

n
g 

Sy
st

e
m

C
o

m
p

a
ri

so
n

 o
f 

Ex
is

ti
n

g 
vs

. P
ro

p
o

se
d

 S
ys

te
m

s

P
e

rf
o

rm
 H

a
n

d
 C

a
lc

u
la

ti
o

n
s

D
e

te
rm

in
d

 L
a

te
ra

l 
Lo

a
d

s

P
e

rf
o

rm
 L

a
te

ra
l 

A
n

a
ly

si
s

V
e

ri
fy

 E
xi

st
in

g 
Fo

u
n

d
a

ti
o

n

P
e

rf
o

rm
 H

e
a

t 
Lo

ss
 C

o
m

p
a

ri
so

n

Im
p

le
m

e
n

t 
Fa

ça
d

e
 C

h
a

n
ge

Timeline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Adam Kaczmarek | Structural   Cambria Suites Hotel | Pittsburgh, PA 

Professor Linda Hanagan  The Pennsylvania State University 
Thesis Proposal  December 10, 2010 
 

Page | 18 
 

Appendix A:  Building Layout 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Foundation Plan 

Plaza Level Framing Plan
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Hotel Level Framing Plan

Second Level Framing Plan
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Third thru Seventh Level Framing 

Roof Framing Plan 

High Roof Framing Plan 


