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Executive Summary

The structural existing conditions of Sherman Plaza documented in this report have
been compiled to provide an overview of the building’s structural system, including
information about the required loading, design criteria and assumptions. This report is
divided into the following main sections: the structural system description, design
codes and assumptions, and calculations.

Sherman Plaza, located in downtown Evanston, IL, is a 25 story condominium that
includes a 54,000 square foot health club, a half acre rooftop garden, 152,000 square
feet of retail space, and a new adjoining 1,585 car parking garage. The main structural
system of the residential tower is reinforced cast-in-place concrete columns, shear
walls, beams and slabs. The building is supported by a foundation of belled caissons.
Lateral loads are resisted by both shear walls and perimeter moment frames.

The overarching design code for Sherman Plaza is BOCA 1996. Other standards used
in the design of the building that are referenced in BOCA 1996 are ASCE 7-98, AISC
LRFD 2" Edition 1994, and ACI 318-95. The building was originally designed using
older versions of the code, but the new calculations will utilize the newest version.

The existing conditions of the building were analyzed by calculating the gravity and
lateral loads and by performing spot checks on typical structural elements. The wind
loads and seismic loads were calculated using ASCE 7-02. For this report, the
moment frames and shear walls will be considered separately in the lateral element
check. A full lateral load distribution will be completed for Technical Assignment 3.
A portal method analysis was used to analyze a perimeter moment frame, and a shear
wall was analyzed by distributing the direct and eccentric forces to each wall. The



gravity loads were tabulated in an Excel spreadsheet. Spot checks for gravity loads
were performed on typical floor framing members.

The calculated checks of the gravity and lateral elements produced very similar
results to their actual design. A typical two-way slab was chosen to analyze and it was
found that it required 13#6 top bars in the short span column strip and 13#6 top bas in
the long span column strip. The actual design called for 12#6 bars in the long span
and 10#6 bars in the short span. The rest of the slab required the minimum design
value of #5@12” bars. The calculated reinforcement is very similar to the actual
design. Next, a perimeter beam was checked for flexural and torsional strength. It was
found that the beam required 3#7 top and bottom bars, which is smaller than the
actual beam design of 4#7 top and bottom bars. This beam, however, will also take
lateral load, because it is a part of the perimeter moment frame. Therefore, it will
probably require more reinforcement to take this lateral load.

The portal method was used to analyze one of the perimeter moment frames, and it
was found that the perimeter beam required 4#8 top and bottom bars. This design is
slightly higher than the actual design of 4#7 top and bottom bars. The calculated
design, however, was conservative, because the moment frames were made to take all
the lateral load, without consideration of the shear walls. A shear wall was also
checked by distributing the lateral loads according to wall rigidity. The wall was
found to require #5@12” reinforcement, which was the same as the actual design of
the wall.



Building Description

Introduction

The main structural system of the Residences of Sherman Plaza is a reinforced cast-
in-place concrete superstructure. This 25 story condominium is a complex building
comprised of concrete columns, beams, two-way slabs, and shear walls. This report
provides a description of the existing physical conditions of the structure of the
building. It is intended to give a detailed introduction the building’s structural system,
including information about the required loading, design criteria and assumptions.

This report includes descriptions of the building’s foundation, floor framing, column
grid, and lateral resisting system. The building’s design codes are listed for gravity
and lateral conditions. In addition, elements of the structure are analyzed by spot
checks of typical floor framing under gravity loads and a check of a lateral element.
The gravity and lateral loads for the entire building have also been calculated. This
information will be used in further study of this building and in a proposal for a
building redesign.

Architecture

The Residences of Sherman Plaza are located in downtown Evanston, IL and provide
residents with luxurious condominiums and many amenities, including a 54,000
square foot health club, a half acre rooftop garden, 152,000 square feet of retail space,
and a new adjoining 1,585 car parking garage. The parking garage is structurally
separate from the condominium tower and therefore, will not affect the structure of
the tower. The parking garage will, therefore, be excluded from this study.

The building has a two story rectangular base containing the retail spaces and is
topped by at 23 story L-shaped condominium tower. The building steps back on the
third, sixth and seventh floors and the roofs of these floors are covered by an
intensive garden. The top three stories are also stepped back and have large cast-in-
place concrete “eyebrows” covering the balconies.



Structural System

Project Scope

For this report, only the L-shaped condominium tower will be considered in the
building analysis. The parking garage and the two story retail building are structurally
separate from the condominiums and will therefore not impact the analysis of the
tower.

PARKING
GARAGE

CONDOMINIUM
TOWER

TWO STORY
RETAIL BUILDING

Plan View and 3D View of Sherman Plaza (the area to be considered in
this report is in red.)

Floor System

The primary floor system of Sherman Plaza is reinforced concrete two-way slabs.
There are some one-way slabs in irregular areas. The slab thickness of every floor is
8” with the exception of the first retail floor, which has a slab thickness of 9”. The
building is surrounded by perimeter edge beams, and there are interior edge beams
surrounding slab openings for stairs and elevator shafts. The third and seventh floor
framing has additional beams to account for the large loads due to the green roofs on
those levels as the building steps back. The twenty-third floor framing also has large
transfer girders to account for the change in the column locations for the penthouse
levels.

The slab reinforcement remains fairly constant from floor to floor on the stories
above the two retail floors. The bay sizes, however, differ throughout the plan, which
causes the reinforcement size to change throughout a floor. The slab is required to
have a minimum of #6@12” top reinforcement at column strip intersections, #5@12”



bottom reinforcement at middle strip intersections, and #5@12” top and bottom
reinforcement at intersections of the column strip and middle strip. The typical floor
of the building begins on level 8, and this floor plan is continued up to floor 22. The
last three floors differ, because they are penthouse levels.

Column Grid

In general, the columns are lined up along a grid, but the spacing of the columns
varies. Most bays are either 14°x14° or 21°x21’ square bays. Column sizes on the
ground floor vary from 18”x54” on the building perimeter to 36”x36” as a typical
interior column size. Column sizes differ on the upper floors and vary between a 20”
diameter circular column, a 24”°x24” square interior column and a 13”x36” on the
perimeter.
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Typical Floor Plan: Levels 8-22

Mechanical Levels/Roof

The building is topped by a two story mechanical penthouse. The columns in the
mechanical levels fall along the same column grid as the lower floors. The slab is also
reinforced as the typical concrete two-way slab, with #5@12” top and bottom



continuous reinforcement. In addition, all mechanical, plumbing, and electrical
equipment pads must be reinforced with a minimum of one layer of 6x6-W4.0xW4.0
W.W.F. The roof framing also has spandrel beams between columns to support
additional mechanical equipment.

Foundation

The foundation of Sherman Plaza consists of reinforced concrete belled-caissons,
extending to hardpan at approximately 70 feet below grade. All the caissons will bear
on hardpan soil strata with a minimum allowable bearing capacity of 30 ksf, except
where the drawings indicate a minimum of 50 ksf. The largest caissons have a 15’-6”
bell diameter and a 6°-0” shaft diameter in size and are spaced at 28’-0", in general.
The sizes vary down to a 6°-0” bell diameter and 2°-6” shaft diameter, spaced at
either 14°-0” or 21°-0”, in general. Above the caissons is a 5” slab-on-grade with one
layer of 6x6-W2.1xW2.1 W.W.F. Grade beams are located underneath the building’s
shear walls.

Lateral Resisting System

The lateral support for the building is made up of a combination of reinforced
concrete shear walls and perimeter moment frames. There are shear walls located
around the elevator core, near the intersection of the L-shape of the building. There is
also a shear wall in each arm of the L-shape. The elevator core shear walls are 18”
thick for the first six floors, 16 thick for floors 7 to 22, and 12” thick for the last
three floors. The shear walls located in the L-shape’s arms are 18 thick for the first
six floors, 15” for floors 7 to 12, and 12” thick for the remaining floors. The
reinforcement for the shear walls is #5@12”, in general. The moment frames are
made up of deep edge beams around the building’s perimeter. A typical perimeter
beam is a 13”x36” beam with 4 #7 reinforcement bars on top and bottom.
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Typical Plan with Lateral Elements (shear walls are in red and moment

frames are in blue)




Materials

Structural Concrete

Location Concrete Concrete Type
Compressive
Strength (28-day)

Drilled Piers 5000 psi 145 pcf Normal
(Caissons) Weight

Foundation Walls 5000 psi 145 pcf Normal
and Piers/Pilasters Weight

Shear Walls & Link 5000-7000 psi 145 pcf Normal
Beams Weight

Caisson Caps & 5000 psi 145 pcf Normal
Grade Beams Weight

Framed Slabs and 5000 psi 145 pcf Normal
Beams Weight

Columns 5000-8000 psi 145 pcf Normal
Weight

Slabs-on-Grade 4000 psi 145 pcf Normal
Weight

Composite Steel 4000 psi 145 pcf Normal
Deck Weight

Structural Curbs and 4000 psi 145 pcf Normal
Barrier Walls Weight

Architectural Fills 4000 psi 145 pcf Normal
and Equipment Pads Weight

Structural Steel
Condition Grade and Yield Strength

Wide Flanges

ASTM A992 (Fy = 50 ksi)

Other Rolled Shapes

ASTM A572, Grade 50 (Fy=50 ksi)

Plate Girders, Misc. Plates, Base Plates

ASTM A36 (Fy = 36 ksi)

Connection Angles Sized on the Drawings

ASTM A36 (Fy = 36 ksi)

Connection Materials Sized by the Steel Fabricator

ASTM A36 or A572, Grade 50

Miscellaneous

ASTM A36 (Fy = 36 ksi)




Design Codes

Although construction for Sherman Plaza began in December 2004, the building
actually began to be designed about five years earlier. The project was originally
cancelled due to lack of funding but was later restarted. Therefore, the building was
designed using older versions of the codes. The new calculations of the existing
conditions, however, will use the most current versions of the code. Although seismic
loading was not considered when designing the building, this report will check the
seismic loading.

Building Code: BOCA 1996

Minimum Design Loads: ASCE 7-98

Structural Steel Design: AISC LRFD Second Edition, 1994
Structural Concrete Design: ACI 318-95

Masonry Design: ACI 530-95/ASCE 5-95/TMS 402-95
Seismic Design: Exempted

Wind Design: ASCE 7-98

Gravity Loads

The gravity loads given below are the loads used in the actual design of Sherman
Plaza by the structural engineers. These loads follow the provisions of ASCE 7-98.

Code Minimum Live Loads (PSF)

1 Minimum Roof Load: 20
2 Parking Floor: 50
3 Public Spaces: 100
4. Corridors (1* Floor): 100
5. Corridors (above 1% Floor): 80
6 Residential 40
7 Kitchen/Dining 100
8 Lobbies 100
9. Retail 100
10. Light Storage 125
11. Heavy Storage 250
12.  Canopies 75
13. Sidewalks, Driveways, & Yards 250
14.  Stairs and Exit Ways 100
15. Balconies/Terraces (Exterior) 100
16. Partitions 20
17. CMU Partitions Actual Load to be Calculated.

Ceiling, Mechanical, Electrical and Plumbing 10



Green Roof:
1. Plants and Soil 200
2. Tree Planter Box 500

Lateral Loads

Structural Wind Loads
The following components were designed according to ASCE 7-98:
1. Main Wind Force Resisting System
2. Components and Cladding
3. Roof
4. Canopies, balconies, and parapets.
Seismic Loads
Provisions for seismic design currently do not apply in Evanston, and therefore

were not used in the actual design of this building. This report, however, will
perform a seismic analysis based on ASCE 7-02.

Snow Loads

Flat Roof Snow Load (Pf) 30 psf
Drifts on Roof: See ASCE 7-98, Section 7

Calculations

Superimposed Loads

The following loads will be used in the analysis of Sherman Plaza in this report. The
superimposed live load for the typical residential floor will be assumed to be 80 psf to
account for the 40 psf residential loading and 100 psf loading for kitchens, dining
rooms, balconies and stairways, and an additional 20 psf for partitions. The
superimposed dead load will account for the mechanical equipment, ceiling and floor
finishes and other miscellaneous dead loads.

Dead Load = 15 psf
Live Load = 80 psf

Total Superimposed Service Load = 95 psf
Total Superimposed Factored Load = 146 psf

10



Wind Load Calculations

The wind loads for Sherman Plaza were calculated using ASCE 7-02. Refer to the

Appendix for the full calculations and assumptions for the wind load.

Assumptions

Basic Wind Speed (Evanston, IL):

Occupancy Category:
Exposure Category:
Enclosure:

Rigidity:

Shape:

14,913 PEF

14,800 PSP

13,875 PEF

13328 PSF

13.066 PSF

12,603 PSF

12025 PSF

11,447 PEF
11100 P3SF
10,753 PSF
10,851 PSF
9.828 FPIF
9.366 F3IF
8787 PIF

£591 PEF

-2.220 P:F

North-South Wind Pressure Diagram
Windward and Leeward Pressures
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90 mph
Category Il
Category B
Enclosed

Each story acts as a rigid diaphragm.

Approximated as a rectangle.

14913 P3F

14,800 PSP

12875 PSF

13528 PSF

13,066 PIF

12603 PEF

12.023 PSF

11447 PLF

11100 PSF

10,753 PSF
10,251 PSF
9828 PEF
9365 PEF
8,787 PEF

£.5%1 PEF

-9.3220 PXF

East-West Wind Pressure Diagram
Windward and Leeward Pressures



22,061 K - 28,796 K -
44,002 K - S6.44 K -
43,908 K - 373224 K -
46649 K 60903 K

43562 K ot JeB72 K -
37733 K Lan 43263 K gt
de624 K - 47870 K -
36228 K Lant 47374 K Lan
35,911 K - 46,976 K -
35664 K - 46,665 K -
35382 K - 46,312 K -
34,912 K 45721 K

34767 K 45,539 K

34137 K ot 44,776 K -
33218 K Lol 43595 K =
33218 K Lan 43595 K gt
F2.432F K - 42,617 K -
JL8el K - 41,891 K -
34,461 K - 45,345 K -
36,734 K - 48,389 K -
34672 K - 45,731 K -
28993 K ot 21,300 K -
42213 K - 55.869 K -
49,901 K 66,365 K

24,597 K - 32,791 K -

North-South Story Forces East-West Story Forces

Seismic Load Calculations

The seismic forces on Sherman Plaza were calculated using ASCE 7-02. Refer to the
Appendix for the full calculations and seismic assumptions.

12



40,230 K
42,385 K

42,555 K
41773 K

38196 K
35551 K
3298 K
30455 K
28074 K
25,739 K
22485 K
2ldl4 K
19.228 K
17228 K
15216 K
13434 K
11,7653 K
i3 kK
2597 K
HEe26 K

2109 K
6,793 K
4.270 K

4731 K

L7711 K

Seismic Story Forces

Lateral Element Analysis

The lateral elements in Sherman Plaza will be designed for wind loads only, because
the seismic loads will not control. The wind loads will receive a load factor of 1.6,
while the seismic loads will receive a factor of 1.0. A comparison between the
factored seismic and wind story forces can be seen in Appendix A, and for every
story, the wind forces are considerably larger than the seismic forces.

Since the frames and shear walls both resist the lateral forces, the forces need to be
distributed to each element according to its stiffness. The elements with the highest
stiffness will receive the most load. For this report, a simplified method will be used,
and the shear walls and frames will be analyzed separately. The moment frame will
be analyzed using the portal method, and the shear walls will be analyzed by
distributing the lateral loads based on the relative rigidities of each wall. The lateral
resisting elements will be considered in more detail in Technical Assignment 3, and a
full analysis of the distribution of loads will be performed. The values found in this
report will be conservative, however, because the load is not being distributed to all
lateral resisting elements.

The portal method was used to analyze one of the perimeter moment frames in the
building, as seen in the figure below. The final design of the beams included the
lateral and gravity loads, and it was determined that the beam required 4#8 top and
bottom bars. This calculated design is very close to the actual beam design, which
called for 4 #7 bars, top and bottom, and 2#4 side bars. The side bars are necessary

13



when designing this beam for torsion, because the reinforcement must be spaced less
than 12” apart. It makes sense that the calculated design is higher than the actual
design, because this frame will receive less load when the lateral forces are
distributed to both the shear walls and the frames. Refer to the Appendix for the full
calculations and assumptions of the moment frame.

A shear wall analysis was also performed by finding the total shear force on each wall
due to concentric and eccentric forces. The direct forces were found by computing the
rigidity of each wall and proportioning the shear force out according to which wall
was the most rigid. The wall with the highest rigidity receives the most load. The
eccentric forces were calculated by finding the building’s center of rigidity, based on
the individual wall rigidities. The eccentric force was then found by multiplying a
ratio based on the wall rigidity and distance to the center of rigidity by the building’s
torsional moment due to the eccentricity. Shear wall #2 on the eighth floor was found
to carry the most load, so a check of that wall was performed. It was found that the
wall required #5@12” reinforcement, which is the same as the actual design of the

}
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Floor Framing Analysis

Spot checks have been performed for typical framing members and lateral resisting
elements to verify that the design assumptions made in this report were accurate. The
spot checks were performed on typical members on the 8" floor, where the building’s
typical floor plan begins. A typical interior bay was chosen for the analysis of the
two-way slab, and a typical exterior beam was chosen for analysis. Refer to the
Appendix for the full calculations and assumptions.

| | 22'-10"
| I
—_— — | T - 1246
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9f THICK TWwO-—Wé i
REINF. COMC. SLAB P s -
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‘ )

S N N N N it |
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| | | T |
‘ ‘ ‘ | 12467 |'
————|:|—— 1:r ——|:. : L"J] L"J] g
Typical Exterior Beam Typical Bay Used for Slab Check

Beam/Slab Check

The two-way slab on the 8" floor was checked for a typical bay. It was found that the
slab required 12#6 top bars in the column strip and #5@12” reinforcement at the
column strip midspan of the short direction. In the long span direction, 13#6 top bars
are needed at the column strip, and #5@12” bars are sufficient for the column strip
midspan top and bottom. The middle strip required the minimum reinforcement of
#5@12” that is required by the building’s actual design. The calculated reinforcement
is slightly higher than the actual design. The actual design called for 12#6 bars in the
long span direction and 10#6 bars in the short direction. The calculated values are
slightly higher, which means that they are more conservative.

Next, a perimeter beam was checked for flexural and torsional strength. It was found
that the beam required 3#7 bottom bars, 3#7 top bars and #4 stirrups @ 12”. Side bars

15



were also required. The actual design of the beam, however, found that it required 4
#7 bottom bars, 4 #7 top bars, #4 stirrups @ 127, and 2#4 side bars. It can be seen that
the design reinforcement is somewhat larger than the calculated reinforcement. This
difference is due to the fact that a large portion of the moment on the beam is due to
the lateral forces, since this beam is used as a part of the perimeter moment frame as
well. Therefore, it makes sense that the reinforcement is smaller when only designed
for flexure. Refer to the portal frame analysis for the combined lateral and flexural
moment design.

16



Appendix A

Wind Load Calculation using ASCE 7-02

Basic Wind Speed, ¥V =00 mph Figure f-1
Wind Directionality Factor, KKd=0355 Tahle 6-4
Importance Factor, [ = 1.0 Tatlef-1
Exposure Category B aection 6.5.6 3

Total Building Height: 260.5 feet

V elocity Pressure Exposure Coefficient, Bz Tahle 6-3
Topographic Factor, K=t = 1.0 aection 6.5.7
Gust Effect Factor, G =081 Hection /.5 8
Endoswe Classification: Enclosed Section £.5 9
Internal Pressuwre Coefficient, GCp =+ 0,15 Figure 6-5
External Pressure Coefficient, Cp Fizure 6-6

See Caloulations on Hext Page

V elocity Pressure, gz Section 6.5.10

Design WindLoad, p Section 6.5.12

17



Design Wind Pressure

| |
N-3 Wind p (psh Total MWFRS | E-W Wind, plpsf) | Total MOWFRE
Height (ft) | E= gz (psf) | Windward | Leeward (paf) Windward| Leeward (psf)
0-15 0.57 10.047 6.591 -8 30 14081 6.591 -9.32 15911
20 0.62 10 928 7169 -8 30 15559 7160 -9.32 16 480
25 0.66 11 A33 T A3 -8 30 16021 T A3l -9.32 16951
30 07 12338 2094 -8 30 16.484 2.094 -9.32 17.414
40 0.76 13305 8787 -8 30 17177 8787 -9.32 12.107
50 0.%1 14277 0366 -8 30 17756 0 366 -9.32 12 AE6
il 0.85 14983 0828 -8 30 12218 D828 -9.32 19148
70 0.89 15 687 10.201 -8 30 12 681 10.201 -9.32 19611
20 0.93 16302 10.753 -8 30 19143 10.753 -9.32 20073
o0 0.9 16921 11.100 -8 30 19.480 11.100 -9.32 20.420
100 0.9 17 449 11.447 -8 30 19 237 11.447 -9.32 20.767
120 1.04 18331 12.025 -8 30 20415 12.025 -9.32 21.345
140 1.09 19212 12.603 -8 30 20993 12.603 -9.32 21.033
160 1.13 19917 13066 -8 30 21.456 13066 -9.32 22388
120 1.17 20622 13 528 -8 30 21918 13 528 -9.32 22848
200 12 21.151 13 875 -8 30 22265 13 875 -9.32 23.195
250 1.28 22561 14 200 -8 30 23.190 14 200 -9.32 24.120
260.5 1.20 22737 14915 -8 30 23305 14915 -9.32 24.235
Internal Building Presswe, p= qi*Gopi =+ 4.09 paf

North- South Wind Story Shear Forces
Level | Tributary Total Pl H1 P2 H2 P3 H3 P3 H4 | Story Dist. | Cum. Dist. | Story Shear | Cum. Shear
Height (ft) | Height (ft) | (psf) (ft) (psf) (ft) (psf) (ft) (psf) | (f) | Load (plf) | Load (plf) (kips) (kips)
Roof 5.333 260.171 | 23.305 124.286 3340.997 22.061 22.061
25 10,667 254 838 23.19 23,305 | 4.833 247.900 5216.711 44.002 66.063
24 23.19 247.368 4968.811 43.908 109.971
23 23.19 262.812 4721.443 46.649 156.620
22 23.19 245.420 4458.631 43.562 200,182
21 23.19 212.583 4213.211 37.733 237.915
20 22.265 23.19 | 24167 206.332 4000629 36.624 274.539
19 22.265 204.103 3794297 36228 310.768
18 21.918 22.265 | 4.083 202.317 3590193 35011 346.679
17 21.918 200.922 3387.876 35.664 382.343
16 21.456 | 3. 21.918 5.75 199.337 3186.954 35.382 417.725
15 156.586 | 21.456 196.687 2087.617 34.912 452.637
14 147.419 | 20.993 21.456 | 7.4167 195.870 2790.929 34.767 487.404
13 138.252 | 20.993 192.443 2595.059 34.159 521.563
12 129085 | 20.993 192,443 2402.616 34.159 555.721
11 119918 | 20415 187.144 2210173 33218 588.939
10 110.751 | 20.415 187.144 2023.029 33218 622.157
9 101.584 | 19.837 20.415 | 1.5833 182.753 1835.885 32439 654.596
8 92417 19.49 19.837 | 2.4167 179.498 1653132 31.861 686.457
7 83.25 19.143 19.49 3.25 194.147 1473.634 34.461 720.918
6 73.167 18.681 19.143 | 3.167 206.954 1279488 36.734 757.652
5 10,667 62.167 18.218 18.681 | 2.167 105,335 1072.533 34.672 792.324
4 10.333 51.5 17.756 18.218 1.5 219.678 877.199 8.993 831.317
3 13.917 41.167 16.484 17.177 10 17.756 | 1.1667 237.817 657.521 2.21 §73.530
2 18 27.25 14.981 15.559 3 16.021 5 16.484 | 2.25 281.130 419.704 19.901 923.430
1 9.25 92> 14.981 138.574 138.574 24.597 948.027
Building Tributary Width = 177.5'
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East-West Wind Story Shear Forces

Level | Tributary Total Pl H1 P2 H2 P3 H3 P3 H4 | Story Dist. | Cum. Dist. | Story Shear | Cum. Shear
Height (ft) | Height (ft) | (psf) (ft) (psf) (ft) (psf) (ft) (psf) | (ft) | Load (plf) | Load (plf) (kips) (kips)
Roof | 5.333 260.171 |24.235| 5.333 129.245 | 5580.318 28.796 28.796
25 10.667 254 838 24.12 | 5833 |23.305] 4.833 253.325 5451.072 56.441 85.237
24 10.667 244.171 | 24.12 | 10.667 257.288 | 5197.747 57.324 142.560
23 11.333 233.504 24.12 111.333 273.352 4940.459 60,903 203.463
22 10.583 222.171 | 24.12 | 10.583 255262 | 4667.107 56.872 260.336
21 9.167 211.588 24.12 | 9.167 221.108 4411.845 49.263 309,598
20 9.167 202421 [23.195] 6.75 | 24.12 |2.4167 214.857 | 4190.737 47.870 357.469
19 9.167 193.254 |23.195] 9.167 212.629 3975.880 47.374 404,842
15 9.167 184.087 |22.848] 5.083 |23.195| 4.083 210.842 3763.252 46.976 451 818
17 9.167 17492 |22.848] 9.167 209 448 3552410 46.665 498 483
16 9.167 165.753 |22.386|3.4167|22.848] 5.75 207.862 3342963 46.312 544.794
15 9.167 156.586 |22.386] 9.167 205.212 3135.100 45,721 590.516
14 9.167 147.419 |21.923] 1.75 2238674167 204.395 2029 888 45.539 636.055
13 9.167 138,252 |21.923] 9.167 200.968 2725492 44.776 680.831
12 9.167 129.085 |21.923] 9.167 200,968 2524.524 44.776 T25.606
11 9.167 119.918 |21.345] 9.167 195.670 | 2323.556 43.595 769.202
10 9.167 110.751 |21.345] 9.167 195.670 | 2127.887 43.595 812.797
9 9.167 101,584 |20.767]7.5833|21.345| 1.5833 191.278 | 1932.217 42.617 855414
5 9.167 02417 | 2042 | 6.75 |20.767]2.4167 188.023 | 1740.939 41.891 897.303
T 10.083 83.25 [20.073] 6.833 | 20.42 | 3.25 203.524 | 1552.916 45.345 942.650
6 11 73.167 19.611] 7.833 |20.073] 3.167 217.184 1349.393 48.389 991,039
3 10.667 62.167 [19.148] 835 |[19.611] 2.167 205.255 | 1132.208 45.731 1036.770
4 10.333 51:5 18.686 ]| 10.833]19.148 1.5 231.147 926.953 51.500 1088.269
3 13.917 41.167 |17414| 275 |18.107] 10 |18.686|1.1667 250.759 695.806 55.869 1144.138
2 18 27.25 15911 5.75 |16.489 5 16.951 5 17.41412.25] 297.870 445.047 66.365 1210.504
| 9.25 9.25 15911 9.25 147.177 147.177 32.791 1243.205

Building Tributary Width = 222.8'
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Portal Frame Analysis Shear and Moment Values

Level Story Shear | Cum. Shear | Story Moments [ Cum. Mom.
(kips) (kips) (ft-k) (ft-k)
Roof 2.766 2.766 14.750 14.750
25 5.421 8.187 57.827 72.578
24 5.506 13.693 58.732 131.310
23 5.850 19.543 66.295 197.605
22 5.463 25.005 57.811 255.416
21 4.732 29.737 43.376 298.791
20 4.598 34.335 42.149 340.941
19 4.550 38.885 41.712 382.653
18 4.512 43.397 41.362 424.014
17 4.482 47.879 41.088 465.102
16 4.448 52.328 40.777 505.880
15 4.392 56.719 40.257 546.137
14 4.374 61.093 40.097 586.234
13 4.301 65.394 39.425 625.659
12 4.301 69.695 39.425 665.083
11 4.187 73.882 38.385 703.469
10 4.187 78.069 38.385 741.854
9 4.093 82.163 37.524 779.378
8 4.024 86.186 36.885 816.263
7 4.355 90.542 43.916 860.178
6 4.648 95.190 51.125 911.303
5 4.392 99.582 46.854 958.158
4 4.947 104.529 51.113 1009.270
3 5.366 109.895 74.682 1083.953
2 6.374 116.269 114.739 1198.692
1 3.150 119.419 29.134 1227.826

Building Tributary Width = 222.8'
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Arpeniny A | WIND LOATDS I

WHIND Loans (Aroramons:

OUST pfrect FALTOR: (G P
G = 0.92% (u’v..‘i;;axgcq
‘ ."¥ 7 6“ I-; i
Tadle (-2°: L 00 N L
Tuii ™ 00 ,. =03
= E= 06h 0.6(d) = 1563 K
Reo = Qv = 34 - _
‘ -
Te-c (23 )"' =03[2 \f = 0.2%
Ed V5D
TMLE L-2°
- 320 &
€= ‘3o .
L,= 4 (3_ © - szo(mys = 5374
s 2o IO Y
= | i | -3
AT -\—0.&:3(.3_.*:_":_)0'“! = |+0.G3(1M)0.b‘5 = 0,202
: Lz _ AL
15" — N
o
222.%'
&= 0.425 (I+ 1 (s)p.225 )(6.90% §= 0. 220
: L34 (2™ o
ExrafnAL. PRESSURE CoeFmiaedT , C,f,‘
222.% ==
N-s: B . 120 WitAward = 0%
e e A AN . \eewodd T -0.45
P _ <ide = -0,
E-w L = 1715 = 0,30  poindwoud =0.%
v z27.% |eevoosd = 0.5
J . S‘d*e- s "Qe"
h’nnn o - . R SRl i . i s i
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WIND LoADS | 1

Npoaty Teessure | Ge’
G, = 0:00250 K, Ky Ky N T
=0,00250 (10)(0.89) () (10) K; % see excel sprecdsheex
C{/}\’ (L @ h* 260.%' 1k= 22337 (:vs{'
] A

Desion Winp LoAd: P _
Pu=06,6Ce = 0.%20(0.%) Qe % 3ee spresdtheet
L= 9, GCe
N-53 o= 22157 (0,220 (r0:45)= - $, 39 ps
E-W:  py= 22757(0320)(-6:8) " ~4.32 pst

INTeRN AL, PRESSORE :

P~ 9, GO

9.7 9. " 22.1%7 pst

GCp =X 0.% Brom F.‘.S_,.re -5
p- 22737(X0u8) = £ 4,07 osf
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Seismic Load Calculation using ASCE 7-02

O coupatncy Category, T Table1-1

Seistnic Uee Groap, | Table .13

oite Classification: Assumne Site Class D

A ceeleration
Ss=0.150 Map94.1.1a
21 =006 Map P 4.1.10
Site Coefficient, Fa=186 Table941.2.4a
Site Coefficient, Fvr=2.4 Table® 4.1 2.4k

Sms=Fa*ls=0288

Gml =F+*31 =0.149

Diesign Spectral Response:

Sds=2/3 Bms=0.192

Sdl =24 3ml =0.0992

Seistnic Design Category

B Table ?4.2.1a
B Table 7 43.1hb
Response Modification Coefficent, R =7 Table® 522

System Owerstrength Factor, Wo=2.5

Deflection Amplification Factar, Cd=6

(for choal system with moom ent frame and reinforced concrete

shear wallg)
Use Equivalent Lateral Force Analysis, Section 355 Tahble 25251
Seiamic Responge Coefficient, Cs=0.0275 Section 25521
Ceoupancey Importance Factor, [=1.0 Table9.14
Approritmate Period Paramters, Ct =0.02 Tahle 955352
x =0.75
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Seismic Force Distribution

Level Total DL | Floor Area W i Wy "k Cx (k) Fx (k)
(psh) ) (dps) | (R
Roof 115 15600 1794 260.5 18164843.11 | 00760874 | 40.950254
5 115 17300 19895 | 2496667 | 18774477.23 | 0.078641 | 42.324594
24 115 18700 2150.5 2309 1887657364 | 00TI06ET | 42.5547 57
23 115 19800 2277 2283333 | 18520805.16 |0.0776162 | 41.773013
ey 115 19800 2277 216.3333 | 1694328385 |0.0709707 | 35.194400
21 113 19800 2277 207.1667 | 15769630.05 | 006605346 | 35550561
a0 113 19800 2277 198 14629649 32 | 00612795 | 32.980624
19 115 19200 2277 18883533 | 13523880.30 | 00566477 | 530487813
18 113 19800 2277 1796667 | 1245289415 | 00521617 | 28.073413
17 113 19800 2277 170.5 1141726439 | 00478237 | 25738724
16 113 19800 2277 1613333 | 10417642.553 | 0.0436366 | 23485207
15 115 19800 2277 1521667 | 9454726.369 | 00396032 | 21.3144309
14 1135 19800 2277 143 B52R236.071 | 00357266 | 19.228045
13 115 19800 2277 1338333 | 7o41989.774 | 0.0320101 | 17.2378a3
12 115 19200 2277 1246667 | 6793871.046 | 00284576 | 1531580
11 115 19800 2277 115.5 5985824.238 | 00250720 | 13.4943255
10 113 19800 2277 106.3333 | 521892093 | 00218606 | 11763372
9 113 19800 2277 97 1667 | 4494350.807 | 00188256 | 10.131924
8 113 19800 2277 ot 3813423805 | 00159734 | 8 5068678
7 115 32300 3714.5 ¥8.8333 | 5183762.032 |0.0217133 | 11.686111
] 115 32300 3714.5 678333 | 4040478.184 | 00169244 | 91087276
5 113 32300 3714.5 568333 | 3013227536 | 00126216 | 67920259
4 115 32300 3T14.5 445 2160415.869 | 00090494 | 48703739
3 115 48100 5531.5 36.1667 | 2120804.403 | 00088838 | 4781278
2 127.5 48100 613275 18,6667 | TEA3E9.7077 | 00032898 | 1.7705582
Totals: GR888.25 | 3564.8333 | 238T36457 6 1 5382
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SEISMIC LOADS

SesHic BALE SHork:

NEXORW
Ce™ Sps . 0082 . 00418
R/t e
W = Yorod deak \ood * see excel spresdsect
W= (b4, 000%
N = 0.0215( 64,000y 13%9.5
Co oy = 17(%3,;
Ta= Coh," =002 (2005)777= L2471
Tosle A5.5.5.2 Cs =002
** 605
TeTaCu = V22708 - L2010
Cu= 4

C - 0,092 = 0.007% “ codTeOLS
e 1216 (7 /e) '

Coguay = BO8Y S T # 0.044 (0,192 = 0.002H
-1 SEVSHIC BASE SHeA:
\= 69,000 (0.0078) = 52,2
NERTILAL DISTRIBUTION OF SE\SMIC FORLES:

B CuN
Cux = Wih,~

'l%w'h.'n
K= . U%%
* s exced spreaddheet for Seismic foree disivibohon.
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Factored Seismic and Wind Story Force Comparison

Lewel Seismic Story Forces Wind Story Forces (H-3) Factored Setsmic | Factored Wind
(kips) (kips (kips (kip9
R oaof 40.950 22704 40.850 46.0736
25 42.335 36441 42325 003056
24 42.555 57324 42555 01.7124
23 41.773 60.203 773 274443
22 38.194 36872 35194 90.9852
21 35551 49 263 35551 788208
20 32981 47870 32981 TH.5832
18 30,488 47374 30488 737984
18 28.073 44 276 25073 73.161a
17 45739 44 A65 23739 74864
16 23485 44 3132 23485 T74.09932
15 41.314 45721 21314 73.1536
14 19238 45530 19228 T2.2624
13 172328 44776 17228 T1.6416
12 15316 44776 15316 T1.641é
11 13404 43595 13404 AO.T52
10 11.765 43595 11.765 69752
9 10.132 42617 10.132 681872
3 8597 41 581 8597 67.0256
7 11.656 45 345 11 86 72552
f 9.10% 43 389 2.109 774324
3 6793 45731 6793 731694
4 4270 31.500 4370 224
3 4781 35369 47381 35.3504
2 1771 B6.365 1.771 106.184
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APpalm X A | LATeRAL e\zﬂ&h_gL\w

PORTAL FRAME AnALYSIS:

LeveL &

N M= 794 G-k
—> - 37 2%

] 4,543’

4.0 —
| 4,583’
¥ * “‘
3 Iqu__qv |q'

— - %{02‘“‘»
S M= g3 Bk

¥ see excel spreadsheer or calcolehons of story  forees

— 2, ':L r 4),1% — (i:_.'ﬁ\(&-""h' 20%.

L]
i
K - Lo
£
L
|

K0z
]
le— 222" be— 03" be— 2% .
| |
b~ _AL— [ ’1" "b
1315' 14375 T
1'—43‘""‘ P AN
402 «—— 302" — oL
|9.fm%" 2" be—
""‘.—‘;Z—.I‘ . 430 ; 2
9 ZHW& =0 i '
Aifa) 2aleste)- 224 (4.563) -0
i 26.¢
COWHN  FOR(ES® E
21 0 2745 1734 = 27
‘1 i { 2815
! l *] _ 3)0% » 23,4
4, : 1 =
| R BT IS e IR S—
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e ol i |

MoMeNTS:

AeTer-k - IBBM % 21, bl f-K

h nj'—fﬂ..ﬁ | BT e bt -k

0L 364 ke 14705 G- 1.7 CF-%

TesS\eN LoAD | INGUDING WIND!

Lim+ ©.5L + \low

BL= 20 Pse 1ot o= 120(N15) + 3515+ 4004
SLAB = |OOYEr = 22219 eF

gL 3575 P LL = 2o0(n78) = 94O PLE
see = 4604 Pu=

W, = |.‘L(2.2_5§+ D.5(o.‘|_'4\' 2.\%5 wuF

11 LU».QJLZ
\‘ = Mees = 3'.1:34(11.15)" . 310 Bk
A iy \ de = 3,1%(11.15\‘ = 435 &-k
=) \O
1477 G Mpos = 1 L(1a7 )¢ 211 = B3u1H4 & -k
Maeq = 16 (1a17) + 435= 3518 &-k
\ 1917 G-l

A= __B8A% (\2 = 2.5 ia*
(0 (6.3) (21,5

hy A’ A = Jakia®
o= (o210 = 23,43

0.85(5)(13)
$ HMa= 6O(0a)(3u10) (315 - 22)- sov2in-ks i peele

- use L‘*% b? and bottom, veinkor cemment
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Appendix B

Gravity Loads
Level| 3lab Thick. [ 3lah Wt | Super. DL | Total DL| LL Factored Load | Flootr Avea | FloorLoad | Cum. Load
Gn) | (psD | (psD | (psD | GpsD) (psD) (D) (kips) (kips)
Roof i 100 15 115 20 266 15600 4149.6 4149 6
25 Z 100 15 115 20 266 17300 4601.8 27514
24 2 100 15 115 a0 266 12700 40742 137254
3 2 100 15 115 a0 266 19800 5266.8 15092 .4
a2 2 100 15 115 a0 266 195800 5266.8 24258 2
21 2 100 15 115 20 266 19800 5266.8 29526
20 2 100 15 115 20 266 19800 5266.8 34702 8
19 i 100 15 115 20 266 19200 5266.8 400358 4
18 i 100 15 115 20 266 19800 5266.8 45326 .4
17 i 100 15 115 20 266 19800 5266.8 05932
16 2 100 15 115 g0 266 19800 3266.8 25860
15 2 100 15 115 a0 266 195800 5266.8 61126 8
14 2 100 15 115 a0 266 195800 5266.8 AE393 6
13 2 100 15 115 a0 266 19500 5266.8 71660.4
12 2 100 15 115 a0 266 19500 5266.8 TE9ET 2
11 2 100 15 115 20 266 19800 5266.8 82194
10 i 100 15 115 20 266 19800 5166.8 27460 8
g9 i 100 15 115 20 266 19200 5266.8 02727 6
g i 100 15 115 i0 266 19800 5266.8 07004 4
7 2 100 15 115 g0 266 32300 2391.8 106586.2
] 2 100 15 115 g0 266 32300 2391.8 115178
5 2 100 15 115 a0 266 32300 33918 123769.8
4 2 100 15 115 20 266 32300 2591.8 1333616
3 2 100 15 115 100 298 42100 14333 8 146695 4
2 9 1125 15 127.5 100 313 42100 150553 1617507
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ArpeNix B GRAN YT | OADS,

GRANTY LOAD (CALLOLATIONS :
Slade thickness — <€'—4°
§' = 500005
Normod w&%ﬁk tonerekt = |50 pef
Saks ot = /12 (150)= 100 pst
= 12 (1s0)= NZ.5 pst
S, D= |5 psr
Dl = .15+ 100= 115 esF
LL= B0 ese
Wa = 12(15) + 1.6(50) = 206 re
LINE LOAD REDUCTION: ’

S \S
Lo L (025 =,

Kw =10 from AXE T7-072 Towle 4-Z
Ax = 2 (22.828) = 4795 &°
KAt = 479.5 &% > Hoo &°

= liNe \eed. veduaen not ?efmi*@\ Ly
ASCE T-02, 4.9\
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Appendix C

Arrnimix C l Srov crlecks |

FLOOR FRAMING SPOT CHBCKS:
TN SLAR CHECK:
FREA S R
' ' rtinfoveed, Flat
i | - 2“, 24° % 28" colamns

- — - = H(2)= 5.25'
_T; _j_ __ L5 f(2) = 5.25

1

A2'-10"

Super imposed Loads®

DL= 15 Pk
_LL= B0 ®F

Shork Sspon divechont
M.S, = 12,33’

s’ 288’ g4

~ _
ek min, Slab thicdknesst
A
g, el gp cw swl
0k weignt of slob= 852 (150)= \cotsE
S W= Lz(18)+ Lu(30)* 2lerse
M, Waly ba*. o.zut.(zz.sﬁ(lﬂ" = 27410 -k
® 3 .
To‘!'bl-\ r“m \To*m\w 1otk ]M/Foot Width
- (& (g h!g.\
INT.soPPoRT | .5, (75%) r%‘bqés 10.5 12,72"
(- 5% | M.S. (25%)] 446D \2.3% Sl .
MIDSPAN | L5 Et.o-m B1.64 10.5 548
(#) 85% | M5, (40%) | 2850 12,93 Bl
"akr.nlwy, and Tcm?ex‘we.
™ Min. B forcement = 0.008 A, = 0.001% {s\(xz\
= 0.1128 1at
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SPOT etk |

try ®¥wé 0" Ag- 05280
d=-%4-05-02375" ©.3715"

o= 0‘55 [F,0) = 0_"7!.{5
0‘%626\_(10\

M.~ 0.0 (6528) (10)(6.375- "R V= Wz ¥ Mer > 272 %
h’\f *Len |A5’0-q%. :

6.55(5)(1
bM, = 6:2(048)(00)( 6:375- ¥E )= 151 “Ver > 122 B e
C.S INT.SuPPoRT PEINF. USE w%ff—:f\‘ 12 e
UsE 12¥0T C.o.
ohecke minimem  veinforcement o C.3, mio\s.Fo_n
Yry #5812 | Az 031 1a*

21 (L0 = (3.305
0\3‘5(‘5\(13—)

BHa= 04(0:20) (b0) (6376 - 222 )- %04 e > .05 %
S USE #5917

';on% Span direchon:
M.S. = 105
™. = O-Ztﬁb(g,-’r\(zo.s)% 2254 B¢

|

Torad Ma | Totod Width | ™™t (0idthn

(g6 - () (* -/ ee)
INT.SurporT| (S, (15 14%.03 \0.5 XA
() vsle | MS. (25%) 47.0% 0.5 A4, 54
Hibspant | 0% (uo'fa\ hot 105 5.1
(D 35% | MS. (Hoe)l 41,09 10.5 2 q\

~ $rom prexiovs cedcoladvons t
C.S, INT. SUPPORT sg #0@10" => 15# 0T
MIDsPAN (.S, USE #5@ 12" T+ B
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STOT CHELKS

FeR \METER. BeE BeAM (HELK:

i 2V v
a4 -1 "
Pearl: 19"y 34"
! CoLoMnes: 12" x BL"
| ] 154" LL= %0 esr
' L= |5 psr

_*_ ,- __.4?, | WaE 200 P

M, = wa 0.2 < 0.206(20)(11.21)° = 206,31 &-x
% 3

oniformly distvibuted moment odoms eakcﬁc beom
20% M, = Gz.04 -k
- Yotred Yorsional Moment = (02.04 f-k

Mu® o204 = 2454 * 0
2\ -

assome A= BH-15-05- 5= 315"
Tu= 2454(105) = 5102 %k
| Tusign Ta® 294(0.406)- 19,02 ek

Yorsioned moment edudnon:

CER\S (%p_") = 0,75(u) {5000 (%?—:) = 5l Pk

P
N Asp® 34 (13) + 3(20)
e = 0%
i — ”* Pep = 2(5)+ 2(39)
26 Lo
L = 46
7 Paimao
1B
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SPOT _(ABCKS

SLUBE Tu= 190D f-k
check. Shear ™

o, =12 (19N = 300
' = (28 (2)

k. 2;/1. = 3.0k (‘%‘%\- 4.\ >0
* Vst dributary area @ 45° Som Suppocts
e & i, axea = 1005% = 110,25 |a*
| Wnz 0.260 (170.25) = 1L.397 wr
21
Va® wed = 1397(20) = 14.66"
3 2
desion N = 1597(6uv) = 2.026"
Ne= 248, byd = 245000 (19)(31.8) = 57.9%
Forsionad reinforcoment sq:w.wx ,

[
|
|
|

Shear: 4= 156"
forsion® %‘“ l:"= 10" ~— ComTROLS.
%,= 13-35= 4.5" Yo© B4- 35 205
Pas 2(a5+ 20.5)7 %0
Rgd- Tz 5" ook s 2544 i

A*s Tas . 2544 (1) (1) = 0103 .m‘
,zAOSLI Z(241.3)(w0)

Aw= 00(205) 28105 A, 0.95(28%75)= 2403
J?At' ,2.(0!105\' 0,200 in® SLUse &4 . At 04 in?

min. fenforcement !

'50555 = ‘50['.:;II 10)= 0,108 ¥ o&\/
1 0

for torsion « shear * v #U @ 10" closed shrcups

i AR . i e st A e e R s A
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SPOT etk S

L-On%li'volnml Ranforcement:
Tovston? Al= P mk’@_&_ = %D(t.o\(alo%) = 0.%924 0%
S Vo g

Flexure*
M. = 0.200 (21.0;\(12.|u17z = 2%0.% f-k
2
Toved Mu | Tor, Widaw M/‘Et.wi&k
(e -1) (e (#-%/er)
EXT, support | CS @1) | 146, 105 XY
(-) 057 |MS (&4 | 449 10.5 0.42%
MDSPAN [0S (%) | 42,41 10.5 4, 1
(¥ 35% s (Ho%) 52,21 10.5 3,07
Asoun® 2447 bud = 345000 (12)(315) ~ LUB 1 < conwvols
91 (00000
= 200 byd = 200(18)(318) = 1B Tin®
¥T 60, 000

"‘Y‘\I Da7 s, Ag.’ 1% {a*
o= _L3(d) .= (455
0.85( Y13
; 5
PMas 08 (W35~ S5 )* 247 Bok > 1324 P

torsionial veinforcement musr be spauel <12" apert
2. s\AL Voeurs awe ftaiu\red,
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22-141 50 SHEETS
22-142 100 SHEETS

22-144 200 SHEETS

(Eﬂfﬂmﬂ 4

LS i s N TS i =

|
T

_ %ca\s.ma chwaduch ng’lcndsmhr ; f !
PRI TR i
 ib.adea = 2V (_\%‘&s_\_:l_’éﬂs.s % . !

W 2(11%) + '1.&.(‘303' i 266 pF

L
F— g

Yie f—l@grﬁ? 4
roof i W.e LZ(18)+ L4( 20) * 1o psr
.- 5“55(\15") -+ %35, ﬂ(z_uﬂ(m\ - I“IJSo 5"'

Af??{zq)' 510 it

“‘sg th‘b|--(’33‘i_-
Ee 47740

) cm.-uun s.vdr camr 1_3 Pl e "! R

.- 57, oao«h;""' o BT oeoT—‘ *‘I‘?é‘looo !
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A= %0t For %44 bowrs _
~ p- 7000(5% + (5.08) (sﬁ H316.5% > 1750,5%
L s cAomn’ Aes\ﬁv\ (5 wiore “"lo\-ﬂ &AL(U G;,r
%\rcw.h{ loads.
£ i - j
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Appendix D

Shear Wall Lateral Load Distribution - Wall Rigidities
| | rall RigﬁtLiﬁes(RfE) | |
Level I Story | Cum. Shear Walll | Wall2 | Walld | Walld | Wall5 | Wallé | Sum of R | Sum of R
(R)  |Shear(kips)| (kipl |L(ft)=| 67.9167 | 37.75 | 268333 | 32875 | 263333 | 12875 N3 E-W
tliny=| 13 15 18 16 16 16
Roof 2603 22.061 22061 00632325 | 0.011235 | 0.0043373 | 0.0053285 | 0.0043373 | 0.0053285 | 00715075 | 0.0218919
23 2496667 | 44002 66.063 00715189 | 0.0127443 | 0.0049233 | 0.0060472 | 0.0049233 | 0.0060478 | 00813635 | 0.0243398
24 239 43.908 109.971 00811391 |0.0145057 | 0.0056079 | 0006388 | 0.0056079 | 0.00688% |0.0923549|0.0282816
23 3333333 | 46640 15662 00925446 | 0.0166059 | 0.0064254| 0007891 | 0.0064254 | 0.007891 | 01053954 0.0323879
22 2163333 | 43.562 | 200.132 0.1080483 [ 0.0194807 | 0.0075462 | 0.0092639 | 0.0075462 | 0.0092659 | 0.1231409 | 0.0380126
21 207.1667 | 37.733 | 237.915 0.122273% [ 0.0221381 | 0.003384 | 0.0103337 | 0.002534 | 0.0103387 |0.1394418 [ 0.0432154
20 193 36.624 | 274.539 0.1390719 | 0.0232991 | 0.0098208 | 0.0120549 | 0.0098208 | 0.0120549 | 0.1587134] 0.0494089
19 1888333 | 36228 | 310767 0.1590417 | 0.0250884 | 0.0113063 | 0.0138736 | 0.0113063 | 0.0138756 | 0.1816542 | 0.0363397
18 1796667 | 35911 346.678 0.1829546 | 00336602 | 0.0131061 | 0.0160309 [ 0.0131061 | 0.0160309 |0 2091668 | 0.0653309
17 1703 33664 | 382.342 02118143 ] 0.039258 |0.0153079 | 0.0187774 | 00153079 | 0.0187774] 02424303 | 0.0763129
16 1613333 | 35332 | 417.724 0.2469406 | 0.0461459 | 00180298 | 0.0221095 [ 0.0180298 | 0.0221095 | 02830003 | 0.0903649
15 1521667 | 34912 | 452.636 02900366 | 005473 | 0.0214344 0.0262748 [ 0.0214344 | 0.0262748 | 0 3329554 0.1072797
14 143 34767 | 487.403 03436153 | 00633614 | 0.0257486 | 0.0315407 | 0.0257486 | 0.0315497 | 03951125 | 0.1286608
13 1338333 | 34159 | 321362 0.4107474 (00794179 | 0.031296 | 0.0383269 | 0.031296 |0.0383269 04733393 | 0.1360718
12 1246667 | 34139 | 335721 04939379 | 0.0974197 | 0.0383476 | 0.0471776 | 00335476 | 0.0471776 | 05730331 | 0.1917749
1 1153 33.213 | 588.939 0.605446% | 0.1212174 | 0.0482061 | 0.0589523 | 00482061 | 0.0589523 | 07018591 | 0239122
10 1063333 | 33218 | 632157 0.748205 | 0.153302 |0.0613497 | 0.07495232 | 0.0613497 | 00749322 | 0.87090440.3032063
5 971667 | 32439 | 654.596 09371829 | 0.1975401 | 0.0796845 | 0.0972305 | 00796845 | 0.0972305 | 10963519 | 0392001
8 83 31.861 636.457 1.1915829 | 02601272 [ 0.1060128 | 0.129146 |0.1060128 | 0.129146 | 14036086 | 0.5184191
7 78.8333 | 34461 720918 1.54041 |0.3513445|0.1451329 | 0.1764209 [0.1451320 | 0.1764209 | 1 8306758 | 0.7041863
6 67.8333 | 36734 | 757.632 2.1485051 | 0.5244987 | 0221395 | 0.2683822 | 0.221505 | 02683822 | 25916931 | 1.0612631
3 56.3333 | 34672 | 792324 3.0900275 | 0.8257145 | 0.3606891 | 0.4344262 | 0.3606851 | 0.4344262 3 3114057 | 1694567
4 465 38993 | 831317 4.494028% | 13427214 | 0.6150361 | 0734743 |0.6150361 | 0.734745 |3.7241011 |2 8122114
3 36.1667 | 42213 £73.33 68133057 | 23467978 | 11562712 | 1.3632278 | 11562712 | 1.3632278 | 9 1258482 | 5.0732533
2 18.6667 | 49.901 913431 16327203 | 7.6255364 | 46508752 | 5258347 | 46508752 | 5258547 | 25847043 18.14263

Shear Wall Lateral Load Distribution - Concentric Shear
Wall 2 Btory Shear Wall 4 Story Shear Wall 6 Story Shear Mo ent
Proportion| Shear |Proportion| Shear | Proportion| Shear (f-k)
05132028 | 1132177 | 024330985 | 53694151 | 02453985 | 53696151 2438 90543
05130401 | 33894292 | 02434600 | 16084554 | 024534699 | 16 084354 469 35613
05120005 ) 56 404183 | 02435407 | 26 TE3408 | 02435407 | 26 723408 468 35344
05127185 80301069 | 02436408 | 32150016 | 02436408 | 32159016 550 78R
05124814 ) 102 58055 | 02437503 | 48 T0AZLT | 02437503 | 48 TOA223 30031543
05123726 | 121 87733 | 02438637 | 52018533 | 0 2438437 | 52018833 345 BET00
05120340 | 140 57356 | 02430825 | 66082702 | 02439825 | 66 982722 33T
05117620 | 15903001 | 02441186 | 75263904 | 02441 124 | 75 263008 3308758
05114405 ) 177 30829 | 02442752 | 24684855 | 02442752 | 84684853 32018534
05110862 | 19540071 | 02444569 | 93 466147 | 0 2444560 | 93 466147 326 94119
05106417 ) 21331566 | 02446691 | 102.20417 | 02446691 | 102.20417 324 533264
05101419 | 23091762 | 02449191 [ 110.85919 | 02449191 | 11085918 32002783
05095479 | 2428 36491 | 02452161 [ 119 51905 | 02452161 | 11951905 318 ADEAG
0508855 | 26530041 | 02455725 | 128 08120 | 02455725 | 128 08129 313121809
05070800 | 28230063 | 02460051 | 136.71018 | 02460051 | 136 71018 31314531
05060260 | 208 54005 | 02465365 | 14510407 | 02445365 | 14518407 30440044
050560258 | 314 56433 | 02471986 | 153. 70433 | 02471084 | 153 79633 30440612
05030274 320 84884 | 02420363 | 162.34357 | 0. 2480363 | 16236357 207 35858
050177 | 34444353 | 0245115 |171.00674 | 0.249115 |171.00674 292 06023
0A9EP5AE | 359 A9455 | 02505316 [ 180 61372 | 02505316 | 18061272 379071
04943211 | 37444763 | 02528804 | 191 60218 | 02528894 | 191 60218 404074
OARTITLIT | 3RA 07705 | 02563642 | 20312347 | 02543642 | 20312347 358 ATAIR
0ATT4a11 ) 3969215 | 02612605 | 21719775 | 02412695 | 21719775 402 P2A3ET
04625824 ) 404070962 | 02657028 | 234 72510 | 0 2ARTO8E | 23472519 TIBTATS
04203104 | 382 12766 | 02808448 | 267 65167 | 0 2B02448 | 267 65167 31 487
UM = | 9207 8016
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Shear Walls - Torsional Shear (8th Floor)

Wall & E x (ft) ) Fx/TRx"2 | Torsiona
Sheat (k)

1 1192 14.854] 26300445 | 00043579 | 14364147

4 0.26 £5 3327|1109 5804 | 00041805 | 13779271

3 0106 97 B06| 1015 8644 | 00025540 | & 4184277

4 0129 TO54) 21203370 | 00025191 | 23031346

5 0.106 f0.146| 50680305 | 0.001804 | 50461132

2 0139 S2507[ 35565107 | 00016671 | 5 4040035

SN = | 4062 9381
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SHEAR. WALL LOAD D\_[TRlBUT'lDN

APPENTIX D
SHEAR WALL Cdeck:
35'q 20-10
®
A=l 1o T T
sl ® T Elexador /Staur way
® Core \Wants
) t ="
® t. Other Shear Wodls
! t= 15"
:;Ll'l—_T__—-———: E
S —= N
L
k L ,'L * Vs twe E-wW
1"~ nz'=7 ~ 47-s Shecw forces  fram
e wind onalysis.
222'-10
K?@dﬂfﬂ‘
=~

R= g4 (4(2)2+ 3(B))
* E isconsteonr bhof all Yhe wells So it can e

diwided

out

¥ £ s not constooat for all Yhe palls

Contex of Rlos‘ahh,:

Y st R valves Groan ¥ floor 4+ S0 excel spreadsheer

Aol # _K
\ 142
0,240
0.100
0.129
0. 106
0,124

SN Do —

= 0.26(1%05) ¥ 4.124(3576) +(0.124( 2.5%3)

Ker . :
0.2 « 0.129 + 0.1249
= n5,04'
SN .5)+ 0. 00u() ~ 0. 00 14%.5
Nex 1192 + 0100+ O 106
= T79.35%4'
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SHEAR. WALLS

Torsionod Moment ot Bese al.ua o e,umh-.g.;hf
T- 41,208 15.00- 222N o 37461 fr-t
Com, shear @ ™ "Heo.r = 247.305%

Wau # Concenivic Shear () Ewcentvic Shear (¥)
| ;o 14, 36H
2 muy’ 13,774
3 0 2.41%
i 1.0 %.%0%
5 ) . 5,44
© 111, 0 5495

‘larerod check of Wall 2
tored N = 3dHH + 19,779 = 358,185

Aisiv (ued across well 1 T "b_’q' 5.08% = 4,488 Kf
317.71%5°

° Hearing the woll 68 o tanklevered beant and
Feded a vnit foot SM{) of wedl:

9.488*
M= 44g8(a.167) = §T fe-k

Req'd H“_= %-- 6T -k

)
—
TS

T 47’

Req'd A =Tl?“_s_= te1 = 0,239 in®
“ i q 044 ©0(6aY(75) "

cassume ok 1S at the middle of the wall .= d=7.5"
Wy #5 Ay 031 ia?

o= ,5551 = 2l = 0,72l
G6¥5 8 b O.‘Bﬁ(—:%hg_\

b, = 09 Asky (8- %)= 04 (. 3)(60) (7.5 - Z"
= 1234 -k > 87 -k

SooUse #5R (2 tinforcement for TV piaor chear wall ®2
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