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EXECUTIVE SUMMARY AND INTRODUCTION

The Soho high rise condominium project consists of 13 above grade stories and two below grade
stories. The building encompasses roughly 175,000 SF stretching from 28 feet below grade to
175 feet above grade. The first floor houses highly marketable retail spaces while the remaining
12 stories are condominium units. A sub-cellar level is set aside for resident parking and the
cellar level contains a pool lounge, exercise facility, resident storage spaces and mechanical
rooms. There are also roof terraces and Jacuzzi pools located at the 6" Floor step back. The
floor system of the Soho high riseistypically a10-1/2" two-way normal weight concrete flat
plate with bays range in size from 13 feet by 21 feet to 25 feet by 25 feet. Typical concrete
columns of 20 x 14 and 12x 19 carry the gravity loads down to the 4’ thick mat foundation where
they are transferred to the ground.

In the third technical report the existing lateral system was investigated. The shear walls of the
Soho High Rise were found to be adequate to resist both the imposed wind and seismic loads.
The total deflections resulting from seismic and wind loading were all well under the generaly
accepted standard of H/400 and most were in the H/800 to H/1000 range. A more detailed
analysis will be carried out using ETABS in the upcoming reports. This analysis has not
accounted for the redistribution of forces between shear walls that will occur astheir relative
stiffnesses change throughout the building, particularly at the tower transfer level. The
interaction of the shear walls vialink beams was also neglected in this analysis for ssimplification
purposes. This may result in the shear walls acting as more of contiguous section throughout the
building rather than individual shapes as has been assumed for this report.

ASCE 7-05 was used to determine al wind and seismic loads. For wind loads Method 2
(analytical procedure) of ASCE 7-05 section 6 was used. Seismic design loads were established
using the equivaent lateral force procedure set forth in ASCE 7-05.
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LATERAL SYSTEM

Concrete shear walls make up the buildings lateral load resisting system. The two elevator cores
have been used as the main components of these elements and are connected up to the seventh
floor where they become independent sections. Mechanical and architectural penetrations have
been alowed in several areas, but require specialy detailed link beams to transfer the shear
forces. Typical shear wall reinforcement is#4 @ 12" o.c. each way, but increases in some areas
to accommodate for axial load and increased shear forces that must be resisted. All shear walls
are cast in place with a 28 day compressive strength of 5000 psi. Typical shear wall thicknessis
12", dthough there are some 8” thick wall sections. The interconnecting of the shear walls at a
centralized location allows perpendicular sections to be used as “flanges’ increasing moment of
inertiaand therefore rigidity as well as overall capacity. Typical shear wall configurations for
both the tower and base can be seen below in Figure 1 and Figure 2.
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Typical Shear Wall Layout at Building Core
(6" Floor to Roof)

Mugford
4 of 42



CODE AND DESIGN REQUIREMENTS

Codes and References

1 “The Building Code of the City of New York”.
2. “The New Y ork City Seismic Code: Local Law 17/95".
3. “Building Code Requirements for Structural Concrete (ACI 318-02)”, American

Concrete I nstitute.

4, “Minimum Design Loads for Buildings and Other Structures (ASCE 7-05)”,
American Society of Civil Engineers.

Lateral Deflection Criteria

Wind allowable drift (total building): H/500

Wind inter-story drift: H/400

Seismic allowable drift: H/400
Mugford
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GRAVITY AND LATERAL LOADS

The gravity and lateral 1oads were determined in accordance with ASCE 7-05. Generdl
assumptions for dead loads were made based on unit weights from ASCE 7-05 and interpretation
of structural details and components. Gravity loads are as follows:

Dead Loads (for seismic)
Construction Dead L oads:

Concrete 150 PCF

Superimposed Dead L oads:

Y4 Glass and Framing 20 PSF
Partitions 20 PSF
Finishes and Misc. 5 PSF
MEP 10 PSF
Roofing 20 PSF
Terrace (pavers, planters, etc.) 150 PSF
Mugford
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Lateral Loads

A summary of both wind and seismic load analyses are in the following section. Please refer to
Appendices A and B for amore detailed description of wind and seismic procedures.

wWind

Wind loads were analyzed using section 6 of ASCE 7-05. Appendix A contains a
detailed analysis of wind loads using the equations and factors set forth in ASCE. These
factors are dependent on building location and characteristics as well as experimental
data. For ease of analysis the high rise was modeled as two rectangular boxes, one on top
of the other. The tributary width for the tower in the N-Sis roughly half of the base. This
was taken into account in determining the resultant forces, but its effect on other
variables has been considered negligible. Through a generalized analysis of the buildings
fundamental period set forth in ASCE 7-05 the high rise condo was found to behave as a
rigid structure. (See the seismic analysis located in appendix B for the building period
calculation) Because the building is more than twice as large in the E-W direction the
total wind load resulting from wind in the N-S direction is much larger. The wind
loading was found to control in the N-S direction. Also note that because story heights
are not constant the wind distribution is not a perfect curve (i.e. at the first floor the story
height is 19 feet while the typical building story height is between 12 and 13 feet).

7 of 42

Level Load (k) Shear (k) Moment (ft-k)
Y N/S E/W N/S E/W N/S E/W

Roof 41 7 0 0 6,793 1,127
12 76 13 41 7 11,974 1,978
11 71 12 117 19 10,282 1,698
10 69 11 188 31 9,229 1,517
9 69 11 257 42 8,397 1,381
8 67 11 326 54 7,358 1,202
7 65 11 394 65 6,365 1,033
6 64 10 459 75 5,481 886
5 81 26 524 86 5,913 1,903
4 79 25 604 112 4,594 1,460
3 64 20 684 137 2,668 842
2 61 19 747 157 1,783 558
1 69 21 809 176 1,097 333

Totals 877 197 877 197 81,934 15,918
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Seismic

Seismic loads were found using the applicable sections of ASCE 7-05. All factors and
accelerations were found using the tables and equations contained in ASCE and can be
found in Appendix B. All dead loads used are based on ASCE 7-05 and are listed in the
gravity loads section of thisreport. Because the high rise condo is narrow in the N-S
direction relative to the E-W direction the seismic design was found to control over wind
in the E-W direction.

Load Shear Moment
Wy hy wyh, Coy Fx Vi My

Level (Kips) (ft.) (kips) (kips) (ft-kips)
Roof 785 184.67 | 1,774,746 0.108 57 10,591
13 980 172.67 | 2,005,890 0.122 65 57 11,193
12 975 160.67 | 1,793,858 0.109 58 115 9,314
11 975 148.67 | 1,599,172 0.097 52 180 7,683
10 975 136.67 | 1,411,890 0.086 46 232 6,236
9 975 124.67 | 1,232,345 0.075 40 277 4,965
8 975 112.67 | 1,060,916 0.064 34 317 3,863
7 975 100.67 898,042 0.055 29 352 2,922
6 3,890 76.67 | 2,394,392 0.145 77 381 5,933
5 2,480 58 | 1,010,009 0.061 33 458 1,893
4 2,480 45 693,755 0.042 22 491 1,009
3 2,480 32 418,865 0.025 14 513 433
2 2,355 19 183,885 0.011 6 527 113
Totals 21,300 16,477,765 1.000 533 533 ] 66,148

Load Combinations

1) 14D +F)
2) 12D+F+T)+1.6(L+H)+05Lior SorR)
3) 1.2D+1.6(L.or S or R) + (L or 0.8W)
4) 12D +1.6W+L+0.5L,orSorR)
5) 1.2D + 1.OE + L + 0.2
) 0.9D+1.6W = 1.6H
7) 0.9D +1.0E + 1.6H

When establishing critica loads for a given member all the above load combinations should be
considered. For gravity members load combination 2 typically control and ssmplifiesto 1.2D +
1.6 L. Fordesign of lateral elementsload combinations 4 and 5 should be used depending on
whether wind or seismic controls the building’s design in that direction. Load combinations 6
and 7 should be used when designing for uplift in columns or for the tension check on shear wall
boundary el ements.
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LOAD DISTRIBUTION

The wind and seismic loads for the shear walls in the high rise condo were distributed to each
element based on the rigidity of that element with respect to the entire rigidity of the building in
that direction. The high rise was broken into a base section and tower section due to the drastic
change in wall geometry at the tower transfer level. To establish the rigidity of each element the
moment of inertiawas calculated for the shape, limiting the effective flange widths to 6 times the
web thickness. These calculations can be seen in Appendix D. Upon establishing the moment of
inertia of each shape, the rigidity of the element was found using the inverse of the deflection
eguation for a cantilevered wall under uniform load.

. VH _(wH)H®
m Dﬂexural _ST

shear

D :é'
5

N =

These two equations were then combined and simplified to establish an equation for total rigidity
(the total derivation can be seen in Appendix D):

1 1.44H H?®
= +

D ==—""_ 4+
Rigidty ™ Aw 8l

Torsional effects were also considered for each wall section based on the equation below.
Eccentricities for wind loads were based on the distance from the center of rigidity to the center
of the building while those for seismic loads were based on the distance between the center of
rigidity and the center of mass. As per ASCE 7-05 an incidental offset of 5% of the building
dimension was also added to the seismic to account for error in establishing center of mass.
Eccentricities ranged from 2'-15" for wind loads and 6'-15' for seismic loads or between 5% and
20%. Because all of the shear walls are located in the rear portion of the building the
eccentricities in the y-direction are higher than those in the x-direction. As can be seen in the
appendix, torsional effects were relatively small compared to the direct shear on any one wall
element for most cases; however in some cases an increased story shear of up to 6 kips was seen.
The total loads on each wall element can be seen in Appendix F.

: o : R
Torsional Distribution Ratio = - C, 5
a RC;

R= Element Rigidity
Cr=Elements Perpendicular distance from the center of Rigidity
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DEFLECTIONS

To establish the total building deflection the building was broken into the tower and the base and
each was calculated separately. This was done to account for the shear wall configuration
changes at the tower transfer level. To account for the relative deflection between the base and
tower the virtual work method was used to establish the rotation at the top of the base level (see
Appendix G for full calculation). This deflection accounted for between 15% and 20% of the
total deflection of the building in most cases. Total building deflection was found to be 1 ¥4 for
wind in the N-S direction and 1 %2” for seismic in the N-S direction. For wind and seismic in the
E-W direction deflections were typically 2" and 2 ¥%", respectively. These deflections fell well
within the accepted standard of H/400 and were actually in the H/800 to H/1000 range. Shear
Wall Two was found to have roughly twice the deflection of the other two walls in the E-W
direction. Thisis still within the acceptable range of H/400; however the high discrepancy
between the deflectionsis highly unlikely. A more detailed analysis using a computer modeling
program such as ETABS may result in a more accurate deflection calculation.

SPOT CHECKS

Shear

Shear Walls Three and Four were checked for shear capacity and found to be adequate to resist
the shear forces imposed on them. Shear Wall Three is oriented in the E-W direction and is
governed by Seismic, while Shear Wall Four is oriented in the N-S direction and is governed by
wind loading. The tensile capacity of the concrete in both shear walls was found adequate to
resist the tension forces resulting from the moment generated by the lateral loads. See Appendix
F for the spot checks of the shear walls.

Overturning

Overturning of the Soho high rise will not control the design of foundations by inspection.
Because the foundation system of the high riseisa4'-0" thick mat foundation the shear mass of
the system will resolve any uplift forces.

CONCLUSIONS

The shear walls of the Soho High Rise were found to be adequate to resist both the imposed wind
and seismic loads. Thetotal deflections resulting from seismic and wind loading were all well
under the generally accepted standard of H/400 and most were in the H/800 to H/1000 range. A
more detailed analysis will be carried out using ETABS in the upcoming reports. Thisanalysis
has not accounted for the redistribution of forces between shear walls that will occur as their
relative stiffnesses change throughout the building, particularly at the tower transfer level. The
interaction of the shear walls vialink beams was also neglected in this analysis for ssimplification
purposes. This may result in the shear walls acting as more of contiguous section throughout the
building rather than individual shapes as has been assumed for this report.
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APPENDIX

APPENDIX-A....oiiiii i, Wind Analysis
APPENDIX-B.......ccoo i, Seismic Analysis
APPENDIX-C......coooovviiiiinn, Center of Mass Analysis
APPENDIX-D.....ccooooviiiiiiiin Rigidity Analysis
APPENDIX-E......ccoooveeiiiiiiieee e, Force Distribution
APPENDIX-F...oooeiiiiiiiiii e, Design Forces
APPENDIX-G.....ceeovviiiiviveeeecciee, Deflection Analysis
APPENDIX-H....cooviieii e, Spot Checks
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Wind Analysis APPENDIX-A

12 of 42

Exposure Class B
Importance Factor | 1
Topographic Factor K,
Wind Directionality Factor Ky 0.85
Basic Wind Speed V  (mph) 100
N-S Length of Bldg. 80
E-W Length of Bldg. 200
Ct factor in the N-S Direction 0.02
Ct factor in the E-W Direction 0.02
x= 0.75
No. of Stories 13
Typ. Story Height (ft) 12
Builidng Height (ft) 174
L/B in N-S Direction 0.40
L/B in E-W Direction 2.50
h/L in N-S Direction 2.18
h/L in E-W Direction 0.87
Cp,windward Cp,leeward Cp,side wall |Gust Factor
N-S Direciton: 0.80 -0.50 -0.70 0.91
E-W Direciton: 0.80 -0.28 -0.70 0.91
GUST FACTOR
N-S E-W
L 80.00] 200.00
B 200.00 80.00
ng 1.04 1.04
TYPE RIGID RIGID
Zpmin 30.00 30.00
c 0.30 0.30
I, 0.25 0.25
h 174.00 174.00
L, 469.76 469.76
| 320.00 320.00
z 104.40 104.40
epsilon hat 0.33 0.33
Q 0.97 0.98
Jdq 3.40 3.40
Ov 3.40 3.40
G 0.91 0.91
Mugford




Pressures Load (k) Shear (k) Moment (H-k)
Trib Leved Fx Kz i
Width{it W5 windward (NS lseward  |NS side wall  |EW windward  [EW loowand | EW side wall NS EW NS EMN NS EW
6,615 Foof|  1684.535 117 25046 1655 -11.58 -15 68 1661 £.40 -15.73 4 T 0 0 6 793 1,127
12,64 12| 158.02 113 24 59 1781 -11.58 -15 68 17,87 £.40 -1573 76 13 Ly 7| 11874 1,878
12 11 145,18 113 24,58 1781 11,58 1568 17.487 .40 1573 T 12 17 18 10282 1688
12 10f 13518 109 AN P 17248 1.4 1268 1734 &40 12.73 [+ 1 168 41 9229 1217
12 al  121.18 1.08 2372 1728 -11.58 -15 68 7.4 £.40 -15.73 &8 11 257 42 & a7 1,361
12 B 1088 1.04 £2.63 1649 1.4 1268 16,4 0.4 12.73 &l 11 S0 24 [398 1,20
12 T g7 .18 0.89 21,54 1570 -11.58 -1568 15,75 640 -1573 65 11 154 65 6,365 1,033
12 [ 85,18 086 20 88 1522 11,58 1568 15,27 &40 1573 [ 10 450 75 5481 BAE
15.34 i 7318 0.83 20.24 1474 -11.58 -15 68 14.79 £.40 1573 &1 26 524 i 5,813 1,803
15,64 4 0,85 18,50 1348 11,58 1568 13.52 .40 1573 Tt 25 604 112 4 554 1,460
13 3 D.&" e 1254 1.4 1268 12,66 &40 1203 [ 20 B 137 2608 M
13 2 0.78 5.4 1203 1.9 1568 12.09 6,40 15.73 & 18 147 157 1,783 sl
16 062 13,48 883 -11.58 -15 68 9,85 £.40 -15.73 68 21 B9 176 1,087 133
Totds 5T | 197 5] 197] 6104 15018
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Seismic Analysis

APPENDIX-B
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Center of Mass Analysis APPENDIX-C

Floors Ground-8th |

Element | Area ]| Height ] Unit Weight] Weight | Distance from zero Reference]  wix | Wy
X ¥
| sF | FT | KiCF | Kips ET FT Ft-k | Ftk
Floor 14000 0.B75 J.15 1837.5 100 35 183750 84312.5
SW-1 g.18 12 215 11.0858 B81.58 G086 683.6581 ] 7r2.3801
SW-2 3.668 2 0.15 5.588 T3.75 Gib 485,865 | 428.22
SW-3 8.18 12 015 11.0858 61.58 5B.25 G83.5381 8237
SW-4 16.5 2 015 28.7 57 63 1707.75 18711
SW-5 15 12 0.15 27 B85.75 2.5 1775.25 1687.5
SW-E X2 68 2 215 40,788 75.25 54 25 3060, 287 | 2212.740
SW-T 8.33 2 015 16,7584 102.33 43.8 1718.83 | 730.5828
SW-8 g.18 12 J.15 11.088 143 G066 1586.584 | 772.3001
SW-8 3.68 2 215 5588 134 Gib gR2.782 | £28.22
SW-10 g8.18 12 J.15 11.088 143 58.33 1585.584 24 587
=W-11 16.5 2 215 28.7 147 G1.76 43860 | 1833.975
SW-12 15 2 015 27 138.75 2.5 3745.25 1687.5
SW-13 22 85 12 J.15 40,788 128.33 5433 52751121 2218.012
SLIM 2108.788 211315.3 | 80201.38

xbar 100306
ybar  3B.0673

| Floors Gth-Roof |

Element | Area | Height | Unit Weight] Weight | Distance from zero Reference]  wix | Wy
X ¥
| sF | FT | KiCF | Kips ET FT Ft-k | Ftk
Floor 5010 0.B75 J.15 B57.5825 100.5 55 6808503 | 381685.64
SW-1 g.18 12 215 11.088 61.56 [t ssi] 68365681 ] 7r2.3801
SW-2 3.68 2 015 5.688 T3.75 b 485.8685 | 428.22
SW-3 g8.33 12 J.15 16,784 B81.58 58 1038512 ] 240484
SW-4 16.5 2 215 28.7 575 63 1707.75 18711
SW-5 11 12 J.15 18.8 85.75 &1 1301.85 1207.8
SW-E 10 12 215 18 75.25 B0.66 13545 108188
SW-B g.18 2 015 11.088 143 [t i 1685.584 | 7r2.3201
SW-2 3.68 12 215 5588 134 [=14] 282,752 | 42822
SW-10 B.33 2 215 16.754 143 5825 2401 542 | 244 8525
SW-11 16.5 12 0.15 287 147 81.75 438650 | 1833875
=W-12 11 2 215 18.8 138.75 &1 2747 25 1207 .8
SW-13 10 2 015 18 128.33 G0.56 2327.84 | 1081.88
SLIM 861.5025 28085.21 ] 48758.72
xbar 100946
ybar 5659498
Mugford

16 of 42



Rigidity Analysis APPENDIX-D
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APPENDIX-E

Force Distribution

Eccentricities Cn
Ground-Sth Gth-Roof
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GROUND-6TH

FLOOR

Elemant | Rx TN perp to % Ry Jcnparpioy RCn RCIC Tiract ohaar Torslonal Shaar |
Froparian Fropariian
0.37 20.08 X 7.2 [ R IO S
0.04 12,40 X 0.62 0007 140442 I
0.51 BEr % 342 ToaTraae iy s |
1.11 4277 4357 0 [kttt
073 35.52 23.93 0 0.0031 26345
1.51 7.0z 40.76 T [ e iy
2L [ X 22,63 Teraseeis T
0.37 0.5 X .33 ULbon1 918 I STk
0.04 1540 % O.E2 [ T EEn =
0.51 6.73 X 345 0.031733513 -1.000373648
1.11 4273 43.53 U ol [ulakd e 2
073 35.48 75.91 1054554 T e e
1.51 Z7.06 40.53 1104.53 U o E S R
Elarnant R Cn pierp to x Ry Cn parp fo y RCH RCA’ Diract Shear Torzlanal Shaar
Eropartian Eropartian
SW-1 0.37 Z0.06 % 7.8 1452577 U T e
5W-2 0.0= 1520 % 0.6z 9.493165 Y SononotuE |
SW-3 0.51 f.65 X 342 T2 72647 T [ e
SW-4 1.11 44.77 43.57 2310041 0.162433476 0.0052555E8
SWN-5 0.79 35.52 23.93 1056602 L [T
SW-E 1.51 7.0z 4076 1101292 (e e PR LRy
SW-T 3.5 6.10 % 2253 133.5764 Y Rl ]
SW-8 0.37 Z0.06 % EE] T g aje i
-3 0.04 15.40 X 0.62 0 -6.6E026E-D5
ZW-10 0.51 £.73 X 345 Y Lo EaE
EEE 1.11 4273 43.53 2215531 U1 Eoduians A [t
ZW-12 0.73 35.48 23.91 1054 554 0.1 1Baa0aen il ekl
V-1 1.51 Z7.06 40.63 1104.55 (iR s b Qe RS
Sum

Mugford
26 of 42



6TH FLOOR-ROOF

Elemeni| FRx |Cnperptox| Ry |Cnpeptoy] Bcn RCOT Trect Shoar Toralonal Shaar |
Tropomon Eroporion
0.37 704 X T BE2160 | 2207606 | U TCOeN ot U
0.04 204 X 0123235 | 0.ATI6ET Qg g e b2k =
0.51 2.9 3 3039658 | 17.93139 [ BT -Li00a63 et
X 11 24 TH 43.556 | 2217.977 [1] 0009191203
X 043 383 1.655506 | 6.3424 32 [1] 0.000207048
X 0.32 13.33 4.3313 | 57.74105 1] U.000E0 2331
0.57 714, X 2852160 | 22.07606 | D 1CO0iE PR L
0.04 204 X 0.123235 | 0.37TI5ET Qg g e b2k =
0.51 L X 291127 | 16.50366 i = -LLI005 29556
X 1.11 2474 4954057 | 2216.585 a -0009163338
X 1.43 3649 15.76241 | 5754737 L1} o e
X 0.32 2r.a7 8.79807 | 2361363 J -LalTea1die
Elemant R Cn parp to x Ry Cnperp bo y RCn RCr’ Direct Shaar Torslonal Shear
Praparion Proportion
0.37 7.74 X 2852160 | 22.07506 1]
0.04 3.08 X 0123235 | 0.A7TI5E7 J ]
0.51 5.92 X 3.039656 | 17.991249 [1] -LLI00563 /ot
0.00 X 1.11 44 75697121 43.556 | 2217.977 0.23686254 0.009191203
0.00 X 043 3.831114061 § 1.655506 | 6.342432 TiTeear (AR E Kl
0.00 X 0.32 13.33111406 43313 | 57.74105 U.LE el e 0000602331
0.37 7.74 X 2352189 | 22.07888 0 Dooiceaes |
.04 3.08 X 0.123235 | 0.3735ET 1] el iE]
0.51 5.67 X 291127 | 16.50366 [1] -0.000:539556
0.00 i 1.11 4474302878 | 49.58087 | 2215.585 PR -LdUETESaas
0.00 X 043 3645502579 | 15.76641 | 5754737 TiToear -y
0.00 X 0.32 27.0730287% | 8.79607 | 236.1363 U.LE el e -Ld01e31416
B494 5351.67
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Wind Seismic Wind Seismic
Dir. Shear] Torsion ] Dir. Shear] Torsion |Dir. Shear] Torsion | Dir. Shear] Torsion
SW-1 2.00 212 0.00 0.08 1.37 0.24 0.3 0.07
SW-2 0.00 0.01 0.00 0.00 0.15 0.02 0.04 0.01
SW-3 2.00 0.06 0.00 0.03 1.81 0.11 0.55 0.03
S 11.14 0.83 0.67 0.28 0.0:0 1.683 0.00 0.48
SW-5 787 0.48 0.88 0.22 0.00 0.85 0.00 0.28
SW-8 15.17 0.68 1.32 0.31 0.00 1.34 0.00 0.35
SW-T 0.00 -0.38 0.00 -0.18 13.86 -0.75 .88 -0.22
SW-8 0.00 -0.12 0.00 -0.08 1.37 -0.24 0.38 -0.07
SW-o 0.00 -0.01 0.00 0.00 0.15 -0.02 0.04 -0.01
SW-10 0.00 -0.08 0.00 -0.03 1.81 -0.11 0.55 -0.03
SW-11 11.14 -0.583 0.67 -0.38 0.00 -1.63 0.00 -0.48
SW-12 T.87 -0.48 0.68 -0.22 0.00 -0.95 0.00 -0.28
SW-13 15.17 -0.569 1.32 -0.31 0.00 -1.34 0.00 -0.36
Wind Seismic Wind Seismic
Dir. Shear] Torsion |Dir. Shear] Torsion |Dir. Shear] Torsion |Dir. Shear] Torsion
SW-1 2.00 J.11 0.00 0.13 1.27 0.22 028 0.18
SW-2 0.00 0.01 0.00 0.01 0.14 0.02 0.10 0.01
SW-3 0.00 0.05 0.00 0.08 1.76 0.10 1.24 0.08
SW-4 288 0.75 2.20 0.87 0.00 1.50 0.00 1.08
SW-5 714 0.44 A7 0.51 0.00 .52 0.00 0.54
SW-8 13.61 0.81 3.00 0.71 0.00 1.24 0.00 0.80
SW-T 0.00 -0.34 0.00 -0.40 12.88 -0.68 g.08 -0.50
SW-8 0.00 -0.11 0.00 -0.13 1.27 -0.22 088 -0.18
SW-8 2.00 -0.01 0.00 -0.01 0.14 -0.02 0.10 -0.01
SW-10 0.00 -0.05 0.00 -0.08 1.76 -0.10 1.24 -0.08
SW-11 B85 -0.75 2.20 -0.87 0.00 -1.50 0.00 -1.06
SW-12 714 -0.44 1.67 -0.51 0.00 -0.88 0.00 -0.54
SW-13 13.61 -0.62 3.00 -0.71 0.00 -1.24 0.00 -0.20
Mugford
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Wind Seismic Wind Seismic
Dir. Shear] Torsion ] Dir. Shear] Torsion |Dir. Shear] Torsion | Dir. Shear] Torsion
SW-1 2.00 212 0.00 0.21 1.32 0.23 1.45 0.27
SW-2 0.00 0.01 0.00 0.02 0.14 0.02 0.18 0.02
SW-3 2.00 0.05 0.00 0.10 1.84 0.11 2.06 0.12
S 10.32 077 3.84 1.44 0.0:0 1.57 0.00 1.81
SW-5 7.38 0.45 281 0.54 0.00 0.82 0.00 1.05
SW-8 14,06 0.83 455 1.18 0.00 1.25 0.00 1.48
SW-T 0.00 -0.38 0.00 -0.68 13.45 -0.72 15.03 -0.83
SW-8 0.00 -0.12 0.00 -0.21 1.32 -0.23 1.45 -0.27
SW-o 0.00 -0.01 0.00 -0.02 0.14 -0.02 0.16 -0.02
SW-10 0.00 -0.05 0.00 -0.10 1.84 -0.11 2.06 -0.13
SW-11 10.32 -0. 3.684 -1.44 0.00 -1.57 0.00 -1.80
SW-12 T.38 -0.45 2.81 -0.84 0.00 -0.21 0.00 -1.05
SW-13 14.06 -0.54 4 55 -1.18 0.00 -1.28 0.00 -1.45
Wind Seismic Wind Seismic
Dir. Shear] Torsion |Dir. Shear] Torsion |Dir. Shear] Torsion |Dir. Shear] Torsion
SW-1 2.00 J.14 0.00 0.31 1.86 0.25 215 0.35
SW-2 0.00 0.01 0.00 0.03 0.18 0.02 0.23 0.03
SW-3 0.00 0.07 0.00 0.14 2.32 0.14 258 0.18
SW-4 12.80 0.6 530 2.08 0.00 187 0.00 2.63
SW-5 B.23 0.56 .78 1.22 0.00 1.15 0.00 1.53
SW-8 17.58 J.78 7.22 1.72 0.00 1.62 0.00 2.18
SW-T 0.00 -0.45 0.00 -0.87 16.683 -0.81 21.89 -1.21
SW-8 0.00 -0.14 0.00 -0.31 1.86 -0.28 215 -0.38
SW-8 2.00 -0.01 0.00 -0.03 0.18 -0.02 0.23 -0.03
SW-10 0.00 -0.07 0.00 -0.15 2.32 -0.14 258 -0.18
SW-11 12.80 -0.38 5.30 -2.06 0.00 -1.87 0.00 -2.63
SW-12 823 -0.58 378 -1.22 0.00 -1.15 0.00 -1.53
SW-13 17.58 -0.79 7.22 -1.72 0.00 -1.63 0.00 -2.18
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Wind Seismic Wind Seismic
Dir. Shear] Torsion ] Dir. Shear] Torsion |Dir. Shear] Torsion | Dir. Shear] Torsion
SW-1 2.00 J.15 0.00 0.74 1.71 0.30 5.08 0.83
SW-2 0.00 0.01 0.00 0.08 018 0.03 0.55 0.08
SW-3 2.00 0.07 0.00 0.34 238 0.14 7.10 0.43
S 13.12 0.85 257 4.88 0.0:0 2.03 0.00 G6.23
SW-5 B.38 0.57 g.c4a 2.80 0.00 1.15 0.00 3.584
SW-8 17.88 0.81 17.13 4.08 0.00 1.87 0.00 5.12
SW-T 0.00 -0.45 0.00 -2.20 17.44 -0.94 51.89 -2.88
SW-8 0.00 -0.15 0.00 -0.74 1.71 -0.30 5.08 -0.23
SW-o 0.00 -0.01 0.00 -0.08 0.18 -0.03 0.55 -0.08
SW-10 0.00 -0.07 0.00 -0.35 238 -0.14 7.10 -0.43
SW-11 13.12 -0.38 257 -4.98 0.00 -2.03 0.00 -03.22
SW-12 B.38 -0.57 869 -2.88 0.00 -1.18 0.00 -1.63
SW-13 17.88 -0.81 17.13 -£.08 0.00 -1.67 0.00 -5.13
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Wind Seismic Wind Seismic
Dir. Shear] Torsion ]Dir. Shear] Torsion | Dir. Shear] Torsion | Oir. Shear] Torsion
SW-1 2.00 0.08 0.00 0.15 2.08 0.04 5.80 0.0%
SW-2 0.00 0.00 0.00 0.01 0.23 0.00 0.83 0.00
SW-3 2.00 -0.06 0.00 -0.16 280 -0.04 8.08 -0.10
S 19.11 1.04 582 2.58 0.00 10.68 0.0:0 1.62
SW-5 T.45 0.03 3.38 0.08 0.00 0.02 0.0:0 0.05
SW-8 5.81 0.0% 2.53 0.23 0.00 10.08 0.0:0 0.14
SW-8 0.00 0.03 0.00 0.15 2.08 0.04 5.80 0.09
SW-8 0.00 0.00 0.00 0.01 0.23 0.00 0.83 0.00
SW-10 0.00 -0.06 0.00 -0.15 2.80 -0.04 8.08 -0.10
SW-11 19,11 -1.04 §.g2 -2 58 0.00 -0.848 0.0:0 -1.62
SW-12 T.45 -0.33 3.36 -0.82 0.00 -0.21 0.0:0 -0.52
SW-13 5.81 -0.18 2.53 -0.45 0.00 -0.12 0.0:0 -0.25

Wind Seismic Wind Seismic
Dir. Shear] Torsion |Dir. Shear] Torsion | Dir. Shear] Torsion | Dir. Shear] Torsion
SW-1 2.00 0.08 0.00 0.18 212 0.04 g.85 0.11
SW-2 0.00 0.00 0.00 0.01 0.23 10.00 0.74 0.00
SW-3 0.00 -0.06 0.00 -0.18 256 -0.04 8.55 -0.12
SW-4 12.45 1.03 10.18 3.04 0.00 0.68 0.0:0 1.81
SW-5 T.58 0.04 3.87 0.10 0.00 0.02 0.0:0 0.08
SW-8 571 0.05 258 0.27 0.00 10.08 0.0:0 0.17
SW-8 0.00 0.08 0.00 0.18 212 0.04 g.85 0.11
SW-8 0.00 0.00 0.00 0.01 0.23 0.00 0.74 0.00
SW-10 2.00 -0.06 0.00 -0.18 206 -0.04 855 -0.11
SW-11 19.45 -1.06 10.13 -3.04 0.00 -0.88 0.0:0 -1.21
SW-12 758 -0.34 3.67 -0.867 0.00 -0.22 0.0:0 -0.81
SW-13 571 -0.19 258 -0.54 0.00 -0.12 0.0:0 -0.34
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Wind Seismic Wind Seismic

Dir. Shear] Torsion ]Dir. Shear] Torsion | Dir. Shear] Torsion | Oir. Shear] Torsion
SW-1 2.00 0.08 0.00 0.20 2.20 0.04 706 0.13
SW-2 0.00 0.00 0.00 0.01 0.24 0.00 0.86 0.01
SW-3 2.00 -0.07 0.00 -0.22 .07 -0.04 11.08 -0.14
S 20.01 1.08 11.83 3.54 0.00 0.70 0.0:0 2.22
SW-5 7.81 0.04 4.82 0.12 0.00 0.02 0.0:0 0.07
SW-8 5.87 0.10 347 0.31 0.00 10.08 0.0:0 0.15
SW-8 0.00 0.03 0.00 0.20 2.20 0.04 706 0.13
SW-8 0.00 0.00 0.00 0.01 0.24 0.00 0.86 0.01
SW-10 0.00 -0.06 0.00 -0.21 3.07 -0.04 11.08 -0.13
SW-11 20.01 -1.08 11.83 -3.54 0.00 -0.70 0.0:0 -2.22
SW-12 T.81 -0.35 4.82 -1.13 0.00 -0.22 0.0:0 -0.71
SW-13 5.87 -0.1%9 3.47 -0.83 0.00 -0.12 0.0:0 -0.28

Wind Seismic Wind Seismic

Dir. Shear] Torsion |Dir. Shear] Torsion | Dir. Shear] Torsion | Dir. Shear] Torsion
SW-1 2.00 0.08 0.00 0.23 2.28 0.04 g.12 0.15
SW-2 0.00 0.00 0.00 0.01 0.25 10.00 028 0.01
SW-3 0.00 -0.07 0.00 -0.25 37 -0.04 271 -0.18
SW-4 20.58 1.12 13.55 4.05 0.00 0.72 0.0:0 2.55
SW-5 B.03 0.04 5.28 0.14 0.00 0.02 0.0:0 0.09
SW-8 5.04 0.10 368 0.35 0.00 10.08 0.0:0 0.22
SW-8 0.00 0.08 0.00 0.23 2.28 0.04 .12 0.15
SW-8 0.00 0.00 0.00 0.01 0.25 0.00 058 0.01
SW-10 2.00 -0.07 0.00 -0.24 317 -0.04 271 -0.15
SW-11 20.58 -1.12 13.55 -4 05 0.00 -0.72 0.0:0 -2.55
SW-12 B.03 -0.36 528 -1.28 0.00 -0.23 0.0:0 -0.81
SW-13 5.04 -0.20 388 -0.72 0.00 -0.13 0.0:0 -0.45
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Wind Seismic Wind Seismic

Dir. Shear] Torsion ]Dir. Shear] Torsion | Dir. Shear] Torsion | Oir. Shear] Torsion
SW-1 2.00 0.08 0.00 0.28 2.28 0.04 10.33 0.17
SW-2 0.00 0.00 0.00 0.01 0.25 0.00 1.12 0.01
SW-3 2.00 -0.07 0.00 -0.28 317 -0.04 1439 -0.18
S 20.58 1.12 15.35 4.58 0.00 0.72 0.0:0 2.58
SW-5 B.03 0.04 558 0.15 0.00 0.02 0.0:0 0.10
SW-8 5.04 0.10 4 50 0.40 0.00 10.08 0.0:0 0.25
SW-8 0.00 0.03 0.00 0.28 2.28 0.04 10.33 0.17
SW-8 0.00 0.00 0.00 0.01 0.25 0.00 1.12 0.01
SW-10 0.00 -0.07 0.00 -0.27 37 -0.04 14.39 -0.17
SW-11 20.58 -1.12 15.35 -4 54 0.00 -0.72 0.0:0 -2.88
SW-12 B.0O3 -0.36 558 -1.45 0.00 -0.23 0.0:0 -0.22
SW-13 5.04 -0.20 4.50 -0.81 0.00 -0.13 0.0:0 -0.51

Wind Seismic Wind Seismic

Dir. Shear] Torsion |Dir. Shear] Torsion | Dir. Shear] Torsion | Dir. Shear] Torsion
SW-1 2.00 0.07 0.00 0.30 234 0.04 234 0.15
SW-2 0.00 0.00 0.00 0.01 0.25 10.00 0.25 0.01
SW-3 0.00 -0.07 0.00 -0.32 3.26 -0.05 ] -0.20
SW-4 21.03 1.14 17.22 5.15 0.00 0.74 0.0:0 3.24
SW-5 B.21 0.04 6.72 0.17 0.00 0.02 0.0:0 0.11
SW-8 817 0.10 5.05 0.45 0.00 0.07 0.0:0 0.28
SW-8 0.00 0.07 0.00 0.30 224 0.04 224 0.15
SW-8 0.00 0.00 0.00 0.01 0.25 0.00 0.25 0.01
SW-10 2.00 -0.07 0.00 -0.20 3.26 -0.04 .26 -0.18
SW-11 21.03 -1.14 17.22 -5.15 0.00 -0.74 0.0:0 -3.24
SW-12 B.21 -0.36 8.72 -1.84 0.00 -0.24 0.0:0 -1.03
SW-13 817 -0.20 5.06 -0.81 0.00 -0.13 0.0:0 -0.57
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Wind Seismic Wind Seismic
Dir. Shear] Torsion ]Dir. Shear] Torsion | Dir. Shear] Torsion | Oir. Shear] Torsion
SW-1 2.00 0.07 0.00 0.33 2.50 0.05 12.85 0.21
SW-2 0.00 0.00 0.00 0.01 0.27 0.00 1.41 0.01
SW-3 2.00 -0.08 0.00 -0.35 349 -0.05 18.05 -0.22
S 22.50 1.22 18.25 5.78 0.00 0.80 0.0:0 3.62
SW-5 BT C.04 7.51 0.18 0.00 0.03 0.0:0 0.12
SW-8 5.80 0.11 5.85 0.50 0.00 0.07 0.0:0 0.32
SW-8 0.00 0.07 0.00 0.33 2.50 0.05 12.85 0.21
SW-8 0.00 0.00 0.00 0.01 0.27 10.00 1.41 0.01
SW-10 2.00 -0.07 0.00 -0.34 348 -0.05 18.05 -0.21
SW-11 22.50 -1.22 18.25 -5.75 0.00 -0.80 0.00 -3.62
SW-12 B.78 -0.39 7.51 -1.23 0.00 -0_25 0.0:0 -1.15
SW-13 5.80 -0.22 5.85 -1.02 0.00 -0.14 0.0:0 -0.54
Wind Seismic Wind Seismic
Dir. Shear] Torsion ]Dir. Shear] Torsion | Dir. Shear] Torsion | Oir. Shear] Torsion
SW-1 0.00 0.04 0.00 0.25 1.37 0.03 11.46 0.18
SW-2 2.00 0.00 0.00 0.01 0.15 0.00 1.24 0.01
SW-3 0.00 -0.04 0.00 -0.31 1.20 -0.03 15.87 -0.20
SW-4 12.24 0.67 17.03 5.08 0.00 0.43 0.0:0 3.20
SW-5 478 0.02 §.85 017 0.00 0.01 0.0:0 0.11
SW-8 3.88 0.03 5.00 0.45 0.00 0.04 0.0:0 0.28
SW-8 2.00 0.04 0.00 0.29 1.27 0.02 11.46 0.18
SW-o 0.00 0.00 0.00 0.01 0.15 10.00 1.24 0.01
SW-10 0.00 -0.04 0.00 -0.20 1.80 -0.03 1587 -0.18
SW-11 12.24 -0.87 17.03 -5.08 0.00 -0.43 0.0:0 -3.20
SW-12 475 -0.21 §.85 -1.82 0.00 -0.14 0.0:0 -1.02
SW-13 358 -0.12 5.00 -0.80 0.00 -0.08 0.0:0 -0.57
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Design Forces APPENDIX-F

Total Shear from M-S Loading
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Deflection APPENDIX-G
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Height= 174.5 Feet Hground-6th ~ 77.25

Width= 12 inches Hsth-roof 97.25
WIND E= 4000 k/in?
SW-4 Area= 26.50 1= 860.27
® Gth-roof— 0.59 ® top= 0.84 H/500= 4.188
® ground-6th™ 0.11 H/400= 5.235
® rotation™ 0.13
SW-5  Area,,=  15.00 liop= 185.86
Areay = 21.00 lpot= 491.75
* 6o 1.00 ‘wp= 125 * p=V(1.44h/Area*E+H’/(8EI))
M ground-eth: 0.09
* rotation= 0.17 * rotation=-0016(Vgroung-6tn)/Moment of Inertia
SW-6  Areag,=  12.66 lop=  126.10
Areayy,= 31.32 lhot= 1944.30
® 6th-roof— 1.11 ® top— 1.26
® ground-6th= 0.07
® rotation— 0.08
SEISMIC
SW-4 Area= 26.50 1= 860.27
® 6th-roof— 0.85 ® top: 1.03
® ground-6th= 0.10
® rotation— 0.07
SW-5  Area,,=  15.00 liop= 185.86
Areayy,= 21.00 lhot= 491.75
® 6th-roof— 1.18 ® top— 1.49
M ground-eth: 0.22
® rotation— 0.09
SW-6 Areay,= 12.66 lop= 126.10
Areap,=  31.32 o= 1944.30
® 6th-roof— 1.39 ® top— 1.46
M ground-eth: 0.03
® rotation™ 0.04
Mugford
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Height= 174.5 Feet Hground-sth 77.25
Width= 12 inches Héth-roof 97.25
WIND E= 4000 k/in?
SW-1 Area= 14.16 1= 144.60 SW-7 Area= 67.25 1= 22887.90
® 6th-roof— 0.37 ° t0p= 0.57 ® 6th-roof— 0.00 ° t0p= 0.00
° ground-sth= 0.09 ° ground-Gth= 0.00
® rotation™ 0.11 ® rotation™ 0.00
SW-2  Area,,=  9.66 liop= 9.31
Areay,= 9.66 lpot= 9.31
® 6th-roof— 0.60 ® top™— 0.90
° ground-sth= 0.12
® rotation™ 0.18
SW-3  Area,,= 17.05 liop= 231.33
Area,,= 17.05 lpot= 231.33
® 6th-roof— 0.31 ° top= 0.47
° ground-sth= 0.07
® rotation™ 0.09
SEISMIC
SW-1 Area= 14.16 1= 144.60 SW-7 Area= 67.25 1= 22887.90
® 6th-roof— 2.28 ° t0p= 2.63 ® 6th-roof— 0.00 ° t0p= 0.01
* ground-sth= 0.20 ° ground-Gth= 0.01
® rotation™ 0.15 ® rotation™ 0.00
SW-2  Area,,=  9.66 liop= 9.31
Areay,= 9.66 lpot= 9.31
® 6th-roof— 3.76 ° top= 4.33
° ground-sth= 0.32
® rotation™ 0.25
SW-3 Areay,,= 17.05 ltop= 231.33
Areay = 17.05 lpot= 231.33
® 6th-roof— 1.96 * t0p= 2.16
° ground-sth= 0.08
® rotation™ 0.12
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Spot Checks APPENDIX-H
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