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Sample Existing Building Floor Plans and Elevations
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Area A Third Floor Framing
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Area B Third Floor Framing
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Appendix B

Redesign Structural Framing Plans
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Level 2 Framing Plan
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Level 3 (Courtyard Level) Framing Plan
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Courtyard Green Roof Framing Plan, sample bay size shown in Figure 19 (clearer member sizes)
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Level 4 and 5 Framing Plan (roof framing plan looks identical in plan view)
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Appendix C

Gravity Loading Calculations
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Beam Deflection Summary
RAM Steel 14.06.01.00 Page 23/77

DataBase: RAM Model Gravity and Lateral March 29 04/06/15 20:14:04
1 1 . T o

LIl { ive Total
2346 26K9 0.660 0.531 1.191
2255 24LHOé& 0.946 0.762 1.708
2248 26K9 0.660 0.531 1.191
23131 2BLHID 1.08D 0877 1.965
2354 24LHOT 0.825 0.664 1.490
2200 2ELHO% 0869 06090 1.568
2207 2BLHO% 0869 0690 1.568
2214 28LHO% 1.092 0879 1.971
2221 28LHO% 0.869 0.699 1.568
2228 24LHOT 0.825 0.664 1.490
2126 2ELHOE 1.0659 0.860 1.929
2347 26K9 0.660 0.531 1.191
2256 24LHOé& 0.946 0.762 1.708
2249 26K9 0.660 0.531 1.191
2332 2BLHID 1.08D 0877 1.965
2355 24LHOT 0.825 0.664 1.490
2201 2ELHO% 0869 06090 1.568
2208 28LHO0% 0.869 0.699 1.568
2215 28LHO% 1.092 0879 1.971
2222 2ELHO% 0.869 0,690 1.568
2229 24LHOT 0.825 0.664 1.490
2327 2ELHOE 1.0659 0860 1.929
2348 26K9 0.660 0.531 1.191
2257 24LHé& 0.946 0.762 1.708
2250 26K9 0.660 0.531 1.191
2331 2BLHIK 1.08D 0877 1.965
1437 2ELHOE 1.0659 0860 1.929
1383 24LHO% 1.004 0.808 1.813
1384 24LHOY 1004 0,808 1.813
1396 28LHO% 1.014 0816 1.831
1431 24LHO& 0.946 0586 1.708
1433 24LHO09 0.670 0.530 1.209
2334 2BLHIG 1.089 0877 1.965
2314 I2LHO0% 1.223 0.984 2.207
2307 24LHO& 0.977 0.787 1.764
2300 12K4 0.405 0326 0.731
2291 2BLHOT 0977 0.787 1.764
2286 2BLHOT 0977 0787 1.764
2279 28LHO% 0.936 0.754 1.690
2364 28LHOT 0.977 0.787 1.764
2371 24LHO& 0.823 0510 1.487
2378 24LHO& 0888 0.550 1604
2315 I2LHO09 1.223 0.084 2.207
2308 24LHOé& 0977 0.787 1.764
2301 22K4 0.405 0326 0.731

Sample of RAM Member Deflection Output
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Gravity Column Design

\ FAM Steel 14.06.01.00
DataBase: RAM Model Gravity and Lateral March 29 03/30/15 23:12:21
Building Code: IBC Steel Code: AISC 360-10 LEFD

Story level 4th Floor, Column Line 6-B
Fy (ksi) = 50.00 Column Size - WI14X132
Orientation (deg.) = 000

INPUT DESIGN PARAMETERS:

X-Axis Y-Axis
Lu (ft) 16.67 16.67
K 1 1
Braced Against Joint Translation Yes Yes
Column Eccentricity (in) Top —— 985 N
Bottom ——__ Q.85 .85
CONTROLLING COLUMN LOADS - Skip-Load Case 4:
Dead Live Roof
Axial (kip) 438.57 107.73 23.08
Moments  Top Mx (kip-ft) -0.07 -0.03 0.00
My (kip-fi) 0.00 0.00 0.00
Bot Mx (kip-fi) -0.11 -1.80 0.00
My (kip-fi) -0.00 -9.39 0.00
Reverse curvature about X-Axis
Single curvature about Y-Axis
CALCULATED PARAMETERS: (1.2DL + 1L.6LL + 0.5RF)
Pu (kip) - 71019 0.90*Pn (kip) - 141931
Mux (kip-fi) - 317 0.90*Mnx (kip-ft) = BT77.50
Muy (kip-fi) - 15.02 0.90*Mny (kip-fi) = 423.73
Rm - 1.0
Chx - 1.72
Cmx - 038 Crmy - 060
Pex (kip) - 10543 48 Peyv (kip) - i9lend
Blx - 1.00 Bly - 1.00

INTERACTION EQUATION
Pu/0.90*Fn - 0.50:0
Eq HI-1a: 0.500 + 0.003 + 0,032 = 0.535
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Gravity Column Design

\ RAM Steel 14.06.01.00 Page 2/3
DataBase: RAM Model Gravity and Lateral March 29 03/30/15 23:12:21
Building Code: IBC Steel Code: AISC 360-10 LEFD

Story level 3rd Floor, Column Line 6-B
Fy (ksi) = 50.00 Column Size =- WI4X132
Orientation {deg.) = 000

INFUT DESIGN PARAMETERS:

X-Axis Y-Axis
Lu (ft) 17.33 17.33
K 1 1
Braced Against Joint Translation Yes Yes
Column Eccentricity (in) Top —— 985 983
Bottom — Q.85 9.85
CONTROLLING COLUMN LOADS - Skip-Load Case 3:
Dead Live Roof
Axial (kip) 565.13 161.59 23.08
Moments  Top Mx (kip-ft) -0.10 -0.04 0.00
My (kip-fi) -0.00 0.00 0.00
Bot Mx (kip-fi) -0.0% -1.30 0.00
My (kip-fi) 0.00 10.36 0.00
Reverse curvature about X-Axis
Single curvature about Y-Axis
CALCULATED PARAMETERS: (1.2DL + L.6LL + 0.5RF)
Pu (kip) - 04825 0.90%*Pn (kip) - 1395.76
Muzx (kip-fi) - 2.50 0.90*Mnx (kip-fi) = 7750
Muy (kip-fi) - 16.58 0.90*Mny (kip-ft) = 423.73
Rm - 1.0
Chx - 1.76
Cmx - .57 Cmy - 060
Pex (kip) - 1012581 Pev (kip) - I626.ThH
Blx - 1.00 Bly - 1.00

INTERACTION EQUATION
Pu/0.90*Fn - 0.679
Eq HI-1a: 0.679 + 0.003 + 0.035=0.717
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Gravity Column Design

\ RAM Steel 14.06.01.00 Page 3/3
DataBase: RAM Model Gravity and Lateral March 29 03/30/15 23:12:21
Building Code: IBC Steel Code: AISC 360-10 LEFD

Story level 2nd floor, Column Line 6-B
Fy (ksi) = 50.00 Column Size = WI4X132
Orientation (deg.) = 0.0

INFUT DESIGN PARAMETERS:

X-Axis Y-Axis
Lu {ft) 20.00 20.00
K 1 1
Braced Against Joint Translation Yes Yes
Column Eccentricity (in) Top —— 985 983
Bottom 0.00 0.00
CONTROLLING COLUMN LOADS - Skip-Load Case 6:
Dead Live Roof
Axtial (kip) 692.04 19189 2308
Moments Top Mx (kip-ft) -0.07 -0.03 0.00
My (kip-fi) (.00 808 0.00
Bot Mx (kip-fi) 0.00 0.00 0.00
My (kip-fi) 0.00 0.00 0.00
Single curvature about X-Axis
Single curvature about Y-Axis
CALCULATED PARAMETERS: (1.2DL + L.6LL + 0.5RF)
Pu (kip) - 1149.02 0.90%*Pn (kip) - 129581
Muzx (kip-fi) - 014 0.90*Mnx (kip-fi) = 7750
Muy (kip-fi) - 14.91 0.90*Mny (kip-ft) = 42375
Rm - 1.00
Chx - L.6e7
Cimix - .60 Crny - 0i0
Pex (kip) - TH02.68 Pev (kip) - 2723.05
Blx - 1.00 Bly - 1.04

INTERACTION EQUATION
Pu/0.90*Pn - 0.BRT
Eq HI-1a: 0.8E7 + 0.000 + 0.03] = 0918

FINAL REPORT 78



CORPORATE HEADQUARTERS

M. JULIA HAVERTY | STRUCTURAL OPTION

ravity Column Desion

RAM Steel 14.06.01.00
DataBase: RAM Model Gravity and Lateral March 29
Building Code: IBC

03/30¢15 23:34:39
Steel Code: AISC 360-10 LRFD

Story level 4th Floor, Column Line 8-A

Fy (ksi) = 50.00 Column Size
Orientation (deg.) = 400
INPUT DESIGN PARAMETERS:
X-Axis
Lu (fi) 16.67
K 1
Braced Against Joint Translation Yes
Column Eccentricity (in) Top 8.70
Bottom ®.T0

CONTROLLING COLUMN LOADS - Skip-Load Case 2:

Dead
Mcxial (kip) 22628
Moments  Top Mx (kip-fi) 2.67
My (kip-ft) =00y
Bot Mx (kip-ft) IRT
My (kip-ft) (.00
Reverse curvature about X-Axis
Single curvature about Y-Axis
CALCULATED PARAMETERS: (L2DL + L6LL + 0L.5RF)
Pu (kip) = 37175 0.90*Pn (kip)
Mux (kip-ft) = TAR 0.90*Mnx (kip-ft)
Muy (kip-fi) = 116 0.90*Mny (kip-ft)
Rm - 1.00
Chx - 2.1
Cmx = 0.3z Cimy
Pex (kip) = 4735.02 Pey (kip)
Blx = 1.00 Bly

INTERACTION EQUATION
Pu/0.90*Pn - 0488
EqHI-la: 0488 + 0.015 + 0.031 =0.534

= WI12X79

Y-Axis
16.67

Yes
855
855

Roof
11.97
0.00
0.00
0.00
0.00

Live
5880
1.22
0.00
1.77
448

76246

203.63

.60
1544 96
1.00
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ravity Column Desion

RAM Steel 14.06.01.00 Page 2/3
DataBase: RAM Model Gravity and Lateral March 29 03/30/15 23:34:39
Building Code: 1IBC Steel Code: AISC 360-10 LRFD

Story level 3rd Floor, Column Line 8-A
Fy (ksi) = 50.00 Column Size = WI12X79
Orientation (deg. ) = 0.0

INPUT DESIGN PARAMETERS:

X-Axis Y-Axis
Lu (ft) 1733 1733
K 1 1
Braced Against Joint Translation Yes Yes
Column Eccentricity (in) Top 8.70 B35
Bottormn 8.70 B.35
CONTROLLING COLUMN LOADS - Skip-Load Case 4:
Dead Live Roof
Axial (kip) 291 55 8421 11.97
Moments  Top Mx (kip-fi) 373 1.62 0.00
My (kip-ft) 0.00 0.00 000
Bot Mx (kip-fi) 305 0.00 000
My (kip-ft) =000 -4.70 000
Reverse curvature about X-Axis
Single curvature about Y-Axis
CALCULATED PARAMETERS: (L2DL + L6LL + 0.5RF)
Pu (kip) = 49059 0.90*Pn (kip) = 743 36
Mux { kip-ft) - 7.07 0.90%*Mnx (kip-fiy = 44625
Muy (kip-ft) = 7.53 0.90*Mny (kip-ft) = 203.63
Rm - 1.00
Chx - 218
Cmx = 0.39 Cimy - 0.60
Pex (kip) - 438123 Pey (kip) = 1429 53
Blx - 1.00 Bly - 1.00
INTERACTION EQUATION
Pu/0.90*Pn - 0.660

EgqHI-la: 0.660+0.014 + 0.033 =0.707
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ravity Column Desion

RAM Steel 14.06.01.00 Page 3/3
DataBase: RAM Model Gravity and Lateral March 29 03/30/15 23:34:39
Building Code: 1BC Steel Code: AISC 360-10 LRFD

Story level 2nd floor, Column Line 8-A
Fy (ksi) = 50.00 Column Size = WIZX79
Orientation (deg.) = G0.0

INPUT DESIGN PARAMETERS:

X-Axis Y-Axis
Lu (ft) 20.00 20,00
K 1 1
Braced Against Joint Translation Yes Yes
Column Eccentricity (in) Top 8.70 B.55
Bottom 0.00 0.00
CONTROLLING COLUMN LOADS - Skip-Load Case 10:
Dead Live Roof
Axial (kip) 157.04 99 30 11.97
Moments  Top Mx (kip-fi) 2.65 1.15 0.00
My (kip-ft) -0.00 -4.06 0.00
Bot Mx (kip-ft) 0.00 0.00 0.00
My (kip-ft) 0.00 0.00 0.00
Single curvature about X-Axis
Single curvature about Y-Axis
CALCULATED PARAMETERS: (L2DL + L6LL + 0.5RF)
Pu (kip) - 50363 0.90%Pn (kip) - tid. 12
Mux (kip-ft) - 501 0.90%*Mnx (kip-fi) = 44625
Muy (kip-ft) = 8.72 0.90*Mny (kip-ft)y = 203.63
Rm - 1.00
Chx - 1.67
Cmx = 0.60 Cimy = .60
Pex (kip) - 328953 Pey (kip) - 1073.32
Blx = 1.00 Bly = 134
INTERACTION EQUATION
Pu/0.90*Pn - 0894

EgqHI-1a: 0.894 + 0.010 + 0.038 = 0.942
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Appendix E

Vibration Analysis
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| El'rﬂ,ulfﬂ?ﬂif&i:ﬁw | Vibration ﬁmbﬁ-ﬁls | “/a
Using Design Guuder 11, pg 167 Lfd =400y [22 = 1319 > uie egn 5,16
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St 119
ap.: Bep(0356) . ao
3 EW 3
ﬂ_ﬂ = 'D‘_Clﬂ'-':!
3
B=p05
Oup = P["G-arﬁ‘a-fﬂf;‘): L0015 4, 005 ok
ﬂ 00523344 71000,

System vibrations are vvithin walkirz oxe | fatin Lo 5,

FINAL REPORT 86



CORPORATE HEADQUARTERS M. JULIA HAVERTY | STRUCTURAL OPTION

Appendix F
Wind Loads
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M. Julip H-avmtj wind LleadXs Technical Eeport 2

WIND LOAD CALCULA TIONS
“oluiaded ugrg ASCE 3-05
B &mx_ﬁ_(nﬂ%mj ~IL  from drawings
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2) Wind tead fmpor e Factor
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V=q0 m?h 0
. 4) Wind (oad Prameirs
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| b. E}sMif_h_hg'onj (E65 0.2)
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=].0 —> '_‘P‘f.f";'_ 7 Xl ill-“.l
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M. Jula Haverty Wind Leads Tech Eeport 2
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| M. Julia f’ﬂvE‘H’LL WW\ lmd‘ Tech Report 2-

P Nalubs  (Figure @ (»)
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- M- Oulig- Haver Wind Loads Tech Peport 2

wird Pressure, for Boof

P =44 G0p
4= 0-00256[2.01 (% “hnf”] (1-0) (-45M90)(16) = le. 7% psf

N-§ direchion
windward:  p= 16.7% (.7 (-0.3) = - 3.9¢ psf

twayd: P . TELIN(-0AD* —2.3F psF

E -wW dwethon
windwad:  ple. T8 (TH0H = -3935 b

\eewayd®  p=16.78 79 (0D = 2. 36 psF
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'_M-%lllﬂ_%"@\‘ﬁ_ﬁj_ . Wind Loeads "ot Beport 2

Wind Pressuve, Diaayam (E-w)
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Wind Pressure (North-South Direction)

qz LALCCELC L Tributary Overturning
Floor | z (ft) (PSF) Pressure Pressure Area Force (K) Moment (ft-k)
(PSF) (PSF)

2 20 11 6.952 -6.007 6096 78.998 1579.962

31 37.33 13.14 8.304 -6.007 5542 79.314 2960.800

4 54 14.61 9.234 -6.007 5314 80.988 4373.359

5| 68.67 15.64 9.884 -6.007 4782 75.993 5218.444
roof | 83.33 16.53 10.447 -6.007 2390 39.325 3276.950
Base 354.618 17409.515

Wind Pressure (East-West Direction

Windward | Leeward . .
qz Tributary Overturning
Floor | z (ft) (PSF) Pressure Pressure Area Force (K) Moment (ft-k)
(PSF) (PSF)

2 20 11 6.864 -5.931 7368 94.273 1885.466

3] 37.33 13.14 8.199 -5.931 6698 94.645 3533.094

4 54 14.61 9.117 -5.931 6422 96.636 5218.328

5 | 68.67 15.64 9.759 -5.931 5780 90.690 6227.687
roof | 83.33 16.53 10.315 -5.931 2888 46.918 3909.638
Base 423.162 20774.214
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Loads and Applied Forces

RAM Frame 14.06.01.00
DataBase: RAM Model Gravity and Lateral March 29 0401715 15:30:07

LOAD CASE: Wind 2
Wind ASCE 7-05 / IBC2006/2009
Exposure: B
Basic Wind Speed (mph): 0.0 Importance Factor: 1.000
Apply Directionality Factor, Kd = 0.85
Use Topography Factor, Kt 1.00
Use Calculated Frequency for X-Dir.
Use Calculated Frequency for Y-Dir.
Gust Factor for Rigid Structures, G: Use Caleulated G for X-Dir.
Gust Factor for Rigid Structures, G: Use Calculated G for Y-Dir.
Damping Ratio for Flexible Structures= 0.01
Mean Roof Height (ft): Top Story Height = 83 34
Ground Level: Base

WIND PRESSURES:
X-Direction: Matural Frequency = 1.617 Structure is Rigid
Y-Direction: Matural Frequency = 2.270 Structure 15 Rigad
CpWindward = 080  gLeeward (gh) = 16.53 psf
GCpn (Parapet): Windward = 1.50 Lecward = -1.00
Height Kz Kzt qz Gust Factor G CpLeeward Pressure (psf)
i psf X Y X Y X Y

83.34 0.938 1.000 16.534 0.786 0.783 -0.487 -0.500 16.724 16.827
68.67 0.BEE 10040 15.645 0.786 0.783 -0.487 -0.500 16165 16.269
54.00 0.829 1.000 14.606 0.786 0.783 -0.487 -0.500 15.512 15.619
3733 0.746 1.000 13.144 0.786 0.783 -0.487 -0.500 14.593 14.704
20.00 0.624 1.000 10,998 0.786 0.783 -0.487 -0.500 13.243 13.359

0.00 0.575 1.000 10.130 0.786 0.783 -0.487 -0.500 12.698 12816

APPLIED DIAPHRAGM FORCES
Type: Wind_IBCO9_1_X

Level Diaph.# Ht Fx Fy X Y
ft kips kips fi ft
Main Roof Level 1 8334 4828 0.00 62.00 -100.50
5th Floor 1 6867 9429 0.00 62.00 -100.50
4th Floor 1 34.00 96,36 0.00 62.00 -100.50
3rd Floor 1 3733 98.20 0.00 62.00 -100.50
2nd floor 1 20.00 o821 0.00 62.00 - 10050
APPLIED STORY FORCES
Type: Wind_IBC09 1 X
Level Ht Fx Fy
ft kips kips
Main Roof Level §334 4828 0.00
5th Floor 68.67 94.29 0.00
4th Floor 54.00 96.36 0.00
3rd Floor 37.33 9820 .00
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Loads and Applied Forces
Page 2/10
ral March 29 D4/01/15 15:30:07
436.34 0,00
APPLIED DIAPHRAGM FORCES
Type: Wind_IBC0O9 1Y
Level Diaph.# Ht Fx Fy X Y
ft kips kips fi fi
Main Roof Level 1 £3.34 .00 51.72 62.00 -100.50
5th Floor 1 6E_ 67 0,00 101.04 62.00 -100.50
4th Floor 1 34.00 0,00 103,31 62.00 -100.50
3rd Floor 1 3733 0.00 105.35 62.00 -100.50
2nd floor 1 20.00 .00 10654 6200 -100.50
APPLIED STORY FORCES
Type: Wind_IBC0O9 1Y
Level Ht Fx Fy
fi kips kips
Main Roof Level 334 (.00 51.72
5th Floor 68.67 (.00 101.04
4th Floor 54.00 0.00 103.31
Jrd Floor 37.33 (.00 105.35
2nd floor 20.00 (.00 106,54
(.00 467.97
APPLIED DIAPHRAGM FORCES
Type: Wind_IBC09 2 X+E
Level Diaph.# Ht Fx Fy X Y
ft kips kips fi fi
Main Roof Level 1 8334 3621 0.0 62.00 -40.80
5th Floor 1 6E_ 67 T0.72 0,00 62.00 -40.80
4th Floor 1 34.00 1217 0.00 62.00 -40.80
3rd Floor 1 3733 73.65 0.00 62.00 -40.80
2nd floor 1 20.00 74.40 0.00 62.00 -40.80
APPLIED STORY FORCES
Type: Wind_IBC09 2 X+E
Level Ht Fx Fy
fi kips kips
Main Roof Level 334 3621 0,00
5th Floor 68.67 T0.72 0,00
4th Floor 54.00 1227 0.00
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Appendix G

Seismic Loads
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FINAL REPORT

Seismi¢ Loads FAnal Report \

h |

Seismit

' '?}‘E-mldm&ml exempt (§101.0)

) Design Spectral Responst, fusieration (511.4)

@) Sites Closs ¢

b) Preicqation Panmettss
St =0.135,
S = 0.051

G) site class effects (8n4.5)
F-

Swn= FaSt = 1200.198)= 0.2) G g Bt
Sme = FySi= 1L.A(0.061)= 0.0 ""rj Em-ﬁugh?ﬁ

A7) Deteamine Sj}ulnl Fricienalion Pavamelfon (S04
Spg = 2 = 415 f0.2D) Sps: O-14
S ° 213 Sm, = I3 [ﬂ'-'ﬂw?} Cpy - 0.057%

3) Fiad Seismit Dest

e
\erpor n l. .G
Jp<0. lb-} - Cﬂﬂm

“Wafthes geven S A qrven n dranw irgd
4) Hm-li,.s Procedure Setechiom
113 -~ bulding s and otiatn St hurts assiqred fo SBC A ned onty
cnmpra Wi The rt‘-?_wl'rnrnﬁ of section N7

§1).9,) - geismie, ads Shal be daken ag “F* and Compingd witn 0Then

laad contplationd f Frhims 2.3 424
§1.94 -Egn 1.4-1 Fx>0.00 Wy

5-4) Skip due to SPUPY
10Y Coltulate effechvt, total Stismit wn‘a'rﬂ fw‘j for cack Fl.nvr
Foof prea= (194D GoF
W * are (DL +.209) =(131340(34 +.209)] ) 100 = 10658
Floor 5 34 ona = (11940 5F Wa 7 Wa = EAl"
Wi =(2)121940(52) flooo = 136%L ©
Flopr 1 * area = |45 500 SF
We = 145, 500(22) oo = F5kb K
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SetsmiC Loads con't | Final E_E,Por{- "

Courfyord Leve|
H veguiar ﬁﬂ“ load\ ¥ rea= (21940 3:5
pﬂ.ﬂr Wﬂ iwra = &G0 HF

frocs 121940 (52) [0o0= G 341% W,
v:uﬂﬁ.mm& 2 23560 (g0 r-2(17)) ficen = 3436 & fena e

“Total Buldirg Seismit Weght = iw
W= 396g3*™ WO 0058 13451 F50G B9 < 3TpE3~
1) Calcuiote Base: grear (V)
V=Clew V=0.01(29682) V= 3723 ~ 393%

12Dy \erhica Diskibution of Seisyic Forzes
S.r.'::ﬁ —l} Fj = O o Wj

Fear = 0.0 (10658) # 10053~
Fuum =Femi3 5 O ml{{csﬂht {63.41%
Frahprd el = 0.01 (£33 §1.33%

Fiewt 2= 0.01 [F506) = 7560«

Q wlmrmrﬁl sk

e 3543.38 R
el | 4354 36 fir L
A I',l..n.q' Ty e
e
™ 9VE.1 ek
s r AM=21450.53 6 &
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Appendix H
Shear Wall Check
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Lateral Systemy | Shear Wall Cpeck
20.5" Shear yall BASE (evel chOCie P
My= 40509 k-F (erptn=30.S" f e = 3900 g
Vuz g3 .GL th ks = 2" &d:mt_g;
Pu= 1053~ HAS@ 12° borigontal § VErtial renf
use, (D #G frexumal mn{ﬁm.«ﬁmhm
Srear: Ve=Pun,.= PoVTE M }= .75 for sheay

d=.8L= EBl2s x1d) d=29ag"
Pvn = 0,95 (10)Y3500" (6D (@93-8) fiooo = 339.5 kips
lep. ¢ 339.5 - o
skear sirery th of Conuet ve=2Y7t hd
Ve =2 Y3500 (6) (292 §) Jimo = a01.9 %
Yo Bve = L LISHA07.9)= 7395 % <IvD.6° - Shar minfirting reg'd
Check. veinforcing pravided
for ™ tar, By 0.2 in*f e "E;a ua.:'E?'F-qd
V= (%) (w90 8) = 2938*
V= P+ Vg) = 3395+ 35(203 1) Pvp = 397.55
PUn=a91.55 21616 =V, = ok

Ze = Av . 3M0z) . .ou3F >.poas - ok
Sh B(m

s*pncirré ok
Use (1Y%4 barg @ 12" 0L for horizental §hear rrmf;r!t'rﬁ
check vehical Sheal teinforung-
pe = Pv[sh 200085 0.5 (E'E_jhf) [0 noat-po088)

pl = "kin %0.0035+ 0.5(3:5 —f:}{c DAY+ OWNS) = L0034 <, 0035

whe pe = 0.00as as 4 AT
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CORPORATE HEADQUARTERS

By - a(0d) . 00038 >0:0036 ok
S a (i1

use (2) #4 bars@ ot for vt reipfacement
Creck fromral veinfoemenct
4-08 0w = 08 (20.5x2D)“ana.g
My= 10509 fi-r
Mo D= Rofyid

a= fir (D6, My=3.52int
=5 '

a=252(e8) _ 1.9 ja=d- =928 "W ja=atege
TS

4050 90D < (15250 o) bk, 22)
dghie gt £ 5|1500.70 - ok

(F) # G birs iS ade £ ; reik
(e Frexura®

— (@YH45@ 2" eoth wauf

I
1

T 77777 e 7777
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Section Cut Design Summary

\ RAM Concrete Shearwall 14.06.01.00
Database: RAM Model Gravity and Lateral March 29
Design Code: ACI 318-08

— Acodemit Eivemse: Mot For- Commerciat e

04/01/15 20:20:12

Section Cut 1D: SC2H:17 (Honzontal )y

Story: 2nd floor

Agm 2196 in? Imaj= 24513946 ind Imin= 6588 ind

Major Axis Orientation: 0,00 degrees (CCW from global X-axis)

Wall Design Group: 2

Deesign Status: PASS

. Min

A SC2H:AT: '
" PLAN VIEW

Axial/Flexural Results:

Interaction: 0.249 Ok

Pu= 760.57 kips ~ phiPn= 3054.97 kips

Mu = 4050.9 kip-fi at Betas -0.0 deg CCW from Major axis

Controlling Load Combao:
Code Ref:

Shear Results:

Segment SC2H:1T:
Length = 30.50 fi

Vert Bar Pat: #4@12" oc
Vi =

Controlling Load Combo:
Code Ref:

Reinforcement Checks:
Min Vert Reinf Ratio:
Segment SC2H:1T:

0.900 D - 1.600 W1 (LC 42)

10.3.7
Thick = 6.00 in fc= 3500 psi fy= 60 ksi
Horiz Bar Par: #4@12" oc
167.6 kip phiVa=  S87.1kip 0K
0.900 D + 1.600 W1 (LC 30)
1423 & 1195
Limit: 0.250%  Actual: 0.572% (11.994) OK

Max Vert Bar Spacing Limit: 18.00in  Actual: 12.00in (11.99.35) OK
Min Vert Bar Spacing Limit: 1.00in  Actual: 11.30mn (7.6.1) OK
Min Longit Reinf Ratio Limit: 0.545%  Actual: 0.545% (21.9.4.3) OK
Min Number of Reinf Curtains: 1 Actual: 2 (1434) OK

Min Number of Reinf Curtains: 1 Actual: 2 (21.92.2) OK
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Appendix |
Story Drifts and Center of Rigidity
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Center of Rigidity

RAM Frame 14.06.01.00

DataBase: Existing Building RAM Model April 7 04/07/15 16:25:16

—Arodrmic Hiremse Nt For Commer it s
CRITERIA:

Rigid End Zones: Ignore Effects

Member Force Output: At Face of Joint

P-Delta: Yes Scale Factor: 1.00

Ground Level: Base

Mesh Criteria :

Max. Distance Between Nodes on Mesh Line (ft) © 4.00
Merge Node Tolerance (in) @ 0.0100
CGeometry Tolerance (in) @ 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Sign considered for Dynamic Load Case Results.
Rigid Links Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors

Centers of Rigidity Centers of Mass
Level Diaph. # Type Xr Yr Xm Ym
ft Tt Tt T
Main Roof 1 Rigid 6l.14 -76.32 68.90 -111.43
Level
5th Floor 1 Rigid 63.93 -66.54 68.63 -111.59
4th Floor 1 Rigid 65.36 -60.50 6866 -111.59
3rd Floor 1 Rigid 69.30 -35.90 T0.03 -107.25
2nd floor 1 Rigid 5788 -42.54 7027 -107.01
Story Lateral Stiffness
Level Diaph. # Type KX KY
Kips/ ft Kips/ ft
Main Roof 1 Rigid 1513334 2734270
Level
5th Floor 1 Rigid 18677.74 2E740.48
4th Floor 1 Rigid 2327728 3681086
3rd Floor 1 Rigid 3254051 48020.54
2nd floor 1 Rigid 5733936 71555.50
NOTES:

Center of rigidity (CR) values given above are only used for load cases that require explicit
calculation of CRs for use in calculation of load eccentricities (for example, ASCE 7-05 Wind Load Case).

Mote that this information is never used for analysis. On the other hand, it should be noted that
analysis results always include any torsional effects due to having center of rigidity and mass center
at different locations. In other words, the analysis always accounts for locations and stiffnesses of
frame members and diaphragms. Hence, any torsional effects of the masses being offset from the
stiffnesses (i.e., CR) are implicitly and correctly accounted in the analysis.

Existing Building Center of Rigidity
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Story Displacements

\ RAM Frame 14.06.01.00
DataBase: Existing Building RAM Model April 7 04/07/15 16:25:16
Building Code: IBC

—_Awwdemic Sieemse Mot For Commercint- e

CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Output: At Face of Joint
P-Delta: Yes Scale Factor: 1.00
Giround Level: Base
Mesh Criteria :

Max. Distance Between Nodes on Mesh Line (ft) © 4.00
Merge Node Tolerance (in) @ 0.0100
Geometry Tolerance (in) @ 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Sign considered for Dynamic Load Case Results.
Rigid Links Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors

LOAD CASE DEFINITIONS:

D Deadload RAMUSER

Lp PosLiveLoad RAMUSER

El Seismic EQ_User

Wl Wind W_User

W2 ASCE 7T WIND Wind _IBCOO 1 X

W3 ASCE 7T WIND Wind _IBCO9 1Y

W4 ASCE 7T WIND Wind IBCO9_2_ X+E

W35 ASCE 7T WIND Wind_IBC0S 2 X-E

W ASCE 7T WIND Wind_IBC0S_2_Y+E

W7 ASCE 7T WIND Wind_IBC0O9 2 Y-E

WH ASCE 7T WIND Wind _IBCO9 3 X+Y

Wwo ASCE 7T WIND Wind_IBC09_3 X-Y

W10 ASCE 7T WIND Wind_IBC09 4 X+Y _CW
Wil ASCE 7T WIND Wind_IBC09 4 X+Y _CCW
Wiz ASCE 7T WIND Wind_IBC0O9 4 X-Y_CW
W13 ASCE 7T WIND Wind _IBCOO 4 X-¥Y CCW
E2 ASCE 7 Seismic EQ_IBCOS X +E_F

E3 ASCE 7 Seismic EQ_IBCO9 _X_-E F

E4 ASCE 7 Seismic EQ_IBCO% Y +E _F

ES ASCE 7 Seismic EQ_IBCO% Y _-E F

Level: Main Roof Level, Diaph: 1
Center of Mass (ft):  (68.90, -111.43)

LdC Disp X Disp Y Theta £

in in rad
D 2001438 0.04909 000001
Lp 2001068 0.03566 000001
El 0.65083 0.01278 000004
Wl 0.52824 0.01184 000003
w2 0.55501 0.01241 000004
w3 0.01007 040886 000000

Existing Building Story Displacements
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Page 2/4
DataBase: Existing Building RAM Model April 7 04/07/15 16:25:16
AL i T -0.00003
0.44406 0.01257 0.00008
0.03875 0.31031 0.00006
-0.023635 0.30297 000007
0.42381 0.31595 0.00002
0. 40870 -0.29733 0.00003
Wi 0.27360 0.23177 -0.00007
Wil 0.36211 0.24216 0.00011
Wiz 0.26227 -0.22820 000007
W13 0.35078 021780 0.00011
E2 0.24413 000478 0.00001
E3 0.25496 000618 0.00003
E4 0.01169 017107 0.00002
E5 0.00018 0.16958 -0.00001
Level: 5th Floor, Diaph: 1
Center of Mass (ft):  (68.63,-111.59)
LdC Disp X Disp Y Theta £
in in rad
] -0.026353 006082 000002
Lp 001873 0.04302 0.00001
El 0.54512 0.01052 0.00004
Wl 0.46494 000940 0.00004
W2 048845 000986 0.00004
W3 0.00983 036319 =0.00000
W4 0.33887 0.00507 -0.00002
W5 0.39380 0.00971 0.00008
W 0.03818 0.27500 0.00003
W7 -0.02344 0.26978 -0.00006
Wi 0.37371 027979 0.00003
Wo 0.35897 -0.26500 0.00003
Wi 0.23657 0.20614 -0.00006
Wil 0.32399 0.21354 0.00010
Wiz 0.22552 -0.20245 000006
W13 0.31293 -0.19505 0.00010
E2 0.20752 000350 0.00001
E3 021789 000454 0.00003
E4 0.01146 014819 0.00001
E5 0.00042 014718 -0.00001
Level: 4th Floor, Diaph: 1
Center of Mass (ft):  (68.66, -111.59)
LdC Disp X Disp Y Theta £
in in rad
] 0026924 006461 0.00001

Existing Building Story Displacements cont’d
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Story Displacements
\ RAM Frame 14.06.01.00 Page 3/4
DataBase: Existing Building RAM Model April 7 04/07/15 16:25:16
Building Code: IBC
o TS e Yh ereinh e gs T
0.41 0L0B53 0.00004
036230 0.00740 0.00003
038001 000777 0.00003
000808 0.28532 -0.00000
0.26235 000418 -0.00001
0.30746 0.00747 0.00006
003123 021584 0.00004
-0.01911 021214 -0.00005
0.29106 021982 0.00002
0.27895 020817 0.00003
W10 0.18258 0.16224 -0.00005
Wil 0.25402 016748 0.0000%
Wiz 017349 015875 -0.00004
Wwli3 0.24493 015350 0.0000%
E2 0. 158040 000313 0.00001
E3 016629 000378 0.00002
E4 000926 011401 0.00001
E3 000044 011332 -0.00001
Level: 3rd Floor, Diaph: 1
Center of Mass (ft): (70,03, -107.25)
LdcC Disp X Disp Y Theta £
in in rad
¥ -0.02129 005413 0.00001
Lp 001480 003718 0.00001
El 0.27801 0.O0TER 0.00003
Wl 0.225891 000668 0.00002
W2 0.24059 0.00702 0.00002
W3 000414 018801 -0.00000
W4 0. 16648 000468 -0.00001
W35 0.1944] L0585 0.00004
Wi L0187 014166 0.00003
W7 001254 0. 14036 -0.00003
Wi 0.18355 014627 0.00001
Wo 017734 013574 0.00002
W10 0.11546 010878 -0.00003
Wil 015987 011063 0.000035
Wiz 011080 010273 -0.00002
Wwli3 0.15521 -0 1 0EE 0.00006
E2 009959 000294 0.00001
E3 010476 000316 0.00002
E4 000537 0.07456 0.00001
E3 <0000 3 007433 =0.00000

Existing Building Story Displacements cont’d
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Story Displacements

\ RAM Frame 14.06.01.00 Page 4/4
DataBase: Existing Building RAM Model April 7 04/07/15 16:25:16
Building Code: IBC

Level: 2nd floor, Diaph:1
Center of Mass (ft):  (70.27. -107.01)

LdC Disp X Disp Y Theta £

in in rad
D “0.02086 0.04525 000001
Lp 2001441 0.03078 000000
El 011116 0.00923 000002
Wl 0.09501 0.00770 000001
W2 010017 000809 000001
w3 0.00150 0.08357 000000
W4 0.06T00 0.00534 000000
W5 0.08325 0.00680 000002
Wia 0.01029 0.06350 000001
WT 00T 0.06186 -0.00001
Wa 0.07632 0.06875 000001
Wo 0.07303 005661 000001
Wl 0.04432 0.05040 -0.00001
Wil 0.07016 0.05272 000003
W12 0.04253 004362 000001
w13 0.06837 -0.04129 000003
E2 0.04 108 0.00339 000000
E3 0.04410 0.00363 000001
E4 0.00278 0.03307 000000
E5 IR LI 0.03281 000000

Existing Building Story Displacements cont’d
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Center of Rigidity

RAM Frame 14.06.01.00

DataBase: BAM Model Gravity and Lateral March 29 040115 17:33:48
— Arodemit Hirense Nt For Commerciat e
CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Output: At Face of Joint
P-Delta: Yes Scale Factor: 1.00
Ground Level: Base

Mesh Criteria :
Max. Distance Between Nodes on Mesh Line (ft) © 4.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) @ 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Sign considered for Dynamic Load Case Results.
Rigid Links Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors

Centers of Rigidiry Centers of Mass
Level Diaph. # Type Xr Yr Xm Ym
ft Tt Tt T
Main Roof 1 Rigid 128.30 -127.04 69.30 -111.86
Level
5th Floor 1 Rigid 125.77 -123.34 69.94 -110.29
4th Floor 1 Rigid 122.08 -118.03 6998 -110.15
3rd Floor 1 Rigid 11590 -108.87 T0.91 -105.24
2nd floor 1 Rigid 107.29 -95.49 70.96 -105.04
Story Lateral Stiffness
Level Diaph. # Type KX KY
kips/ ft kips/ ft
Main Roof 1 Rigid 39048.61 59632.67
Level
5th Floor 1 Rigid 5397885 8233323
4th Floor 1 Rigid 68228.74 101710.96
3rd Floor 1 Rigid 10435322 151009.51
2nd floor 1 Rigid 16304316 218744.04
NOTES:

Center of rigidity (CR) values given above are only used for load cases that require explicit
calculation of CRs for use in calculation of load eccentricities (for example, ASCE 7-05 Wind Load Case).

Mote that this information is never used for analysis. On the other hand, it should be noted that
analysis results always include any torsional effects due to having center of rigidity and mass center
at different locations. In other words, the analysis always accounts for locations and stiffiesses of
frame members and diaphragms. Hence, any torsional effects of the masses being offset from the
stiffnesses (i.e., CR) are implicitly and correctly accounted in the analysis.

Redesign System Center of Rigidity
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Story Displacements

\ RAM Frame 14.06.01.00
DataBase: RAM Model Gravity and Lateral March 29
Building Code: IBC

04/01/15 17:33:48

—Armivmit Hirense Not For- Commerciattse

CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Ourput: At Face of Joint
P-Delta: Yes Scale Factor: 1.00
Ground Level: Base

Mesh Criteria :
Max. Distance Between Nodes on Mesh Line (ft) : 4.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) - 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Sign considered for Dynamic Load Case Results.
Rigid Links Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Elgen Vectors

LOAD CASE DEFINITIONS:
D DeadLoad RAMUSER
Lp PosLiveLoad EAMUSER
Rifp PosRoofLiveLoad RAMUSER
Wil Wind 2 Wind IBCOH 1 X
W2 Wind 2 Wind IBCOKO_1_Y
W3 Wind 2 Wind_IBCK 2 X+E
W Wind 2 Wind_IBCOS 2 X-E
W5 Wind 2 Wind_IBC0K 2 Y+E
Wi Wind 2 Wind_IBCOS 2 Y-E
W7 Wind 2 Wind_IBCKO_3 X+Y
WH Wind 2 Wind_IBCK_3_X-Y
Wa Wind 2 Wind_IBC09 4 X+Y_CW
W10 Wind 2 Wind_IBCK 4 X+Y _CCW
Wil Wind 2 Wind IBCOH 4 X-¥ OW
Wiz Wind 2 Wind_IBCOO 4 X-¥Y_COW
El Seismic EQ_IBCY X +E_F
Ez Seismic EQ_IBCOS X _-E F
E3 Seismic EQ_IBCOS Y +E_F
E4 Seismic EQ IBCOS Y -E F
NDI Naotional NL_AISC360_DL_X
ND2 Motional NL_AISC360_DL_Y
ML1 Motional NL_AISC360_LL_X
NL2 Motional NL_AISC360_LL_Y
MR1 Notional NL_AISC360 Rf X
MR2 Notional NL_AISC360 Rf Y

Level: Main Roof Level, Diaph: 1
Center of Mass (ft):  (69.30, -111.86)

LdC Disp X Disp Y
in in
D 001926 001092

Theta
rad
000001

Redesign System Story Displacements
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Page 2/5
04/01/15 17:33:48

TR T LA 000000

-0.00141 0.00000

027178 0.03370 -0.00001

0.03172 0.19373 -0.00004

0.20766 0.04243 -0.00004

020001 0.00812 0.00001

0.01943 0.12573 -0.00000

002815 0. 16487 -0.00006

022763 017058 -0.00004

0180035 -0.12002 0.00002

0.17686 015548 -0.00007

WIln 0. 16458 010039 0.00001

Wll 0.14117 006247 -0.00003

Wiz 0. 12850 011756 0.00005

El 0.13569 0.01891 -0.00001

Ez2 0.13395 001122 0.00000

E3 0.01374 0.08525 -0.00001

E4 0.01560 0.09343 -0.00002

NDI 0.08567 0.00951 =0.00000

ND2 0.00942 005680 -0.00001

MLI 0.01844 0.00191 -0.00000

NL2 0.00195 0.01231 -0.00000

NRI 0.00568 0.00068 -0.00000

MRZ 0.00064 0.00375 =0.00000

Level: 5th Floor, Diaph: 1

Center of Mass (ft):  (69.94, -110.29)

LdC Disp X Disp ¥ Theta Z

in in rad

D -0.01408 0.00784 0.00001

Lp -0.00727 000435 0.00000

Rip -0.00102 000050 0.00000

Wl 022215 002549 -0.00001

W2 0.02440 0.15954 -0.00003

Wi 0.16955 0.03267 -0.00003

W4 0. 16366 0.00556 0.00001

W3 001494 010419 0.00000

W 0.02166 013512 -0.00005

W7 018491 013877 -0.00003

WE 014831 -0.10054 0.00002

Wwo 0.14341 0.12584 -0.00006

WIln 0.13395 008231 0.00001

Wll 011596 -005364 -0.00002

Wiz 0.10651 009717 0.00004

El 010981 0.01432 -0.00001

Ez2 0.10846 000530 0.00000

Redesign System Story Displacements cont’d
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NDI
ND2
ML1

MNL2
MEI
MNR2

Level: 4th Floor, Diaph: 1
Center of Mass (ft):

LdC

D
Lp
Rfp
Wl
W2
Wi
W4
W5
Wt
W7
WE
Wo
W10
W1l
Wi2
El
E2
E3

NDI
ND2
ML1

MNL2
MEI
MNR2

Level: 3rd Floor, Diaph: 1
Center of Mass (ft):

LdC

D
Lp

ik
0.01196
006871
0.00720
0.01541
0.00151
0.00442
000048

(69.98, -110.15)

Disp X
in
-0.00918
-0.00478
0. 0DG6
0. 16866
0.01668
0.12825
0.12474
0.01051
0.01451
013901
0.11399
0.10707
010144
0.0BR31
0.0B268
0.08256
0.0B175
0.00725
0.00811
0.05123
0.00490
0.01198
0.00105
0.00320
0.00033

(70.91, -105.24)

Disp X
in
-0.00472

00245

Page 3/5
04/01/15 17:33:48

Disp Y
in
0.00508
0.00300
0.00029
0.01760
0.12253
0.02322
0.00318
0.08047
0.10333
0.10510
007870
0.0249]
0.06274
0042094
007511
0.00993
0.00552
0.05309
005779
0.00:484
0.03455
0.00100
0.00817
0.00035
0.00214

Disp Y
in
0.00260

0.00160

-0.00001
-0.00002
=0.00000
-0.00001
=0.00000
=0 00000
=0.00000
=~0.00000

Theta ¥
rad
000000
000000
000000
-0.00001
~0.00002
-0.00002
000001
000000
-0.00004
-0.00002
000001
~0.00004
000001
-0.00002
000003
-0.00001
000000
-0.00001
-0.00001
~0.00000
000001
000000
000000
-0.00000
~0.00000

Theta ¥

rad
000000
000000

Redesign System Story Displacements cont’d
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Page 4/5
04/01/15 17:33:48

TXiliTs wHI13 000000

0. 10660 000000

0.00955 007855 -0.00001

008114 0.01301 -0.00001

0.07876 0.00111 000001

0.00581 0.05213 000000

0.00852 0.06570 -0.00002

008711 0.06597 -0.00001

0.07278 -0.05 186 000001

0.06724 005903 -0.00003

W10 0.06343 0.035992 000001

W1l 0.05640 -0.02934 000001

Wiz 0.05268 004845 000002

El 005182 0.00537 000000

EZ 005128 000277 000000

E3 0.00407 0.03394 =0 00000

E4 0.00465 b.03672 000001

NDI 003182 0.00254 000000

ND2 0.00277 002178 000000

ML1 0.00779 053 =0.00000

ML2 000061 000540 =0 00000

NERI1 0.001% 00018 -0 00000

MNR2 000018 000133 000000

Level: 2nd floor, Diaph: 1

Center of Mass (ft):  (70.96, -105.04)

LdC Disp X Disp Y Theta £

in in rad

D ~0.00140 0.0007E 000000

Lp -0.00074 000050 000000

Rip -0.00010 . 00004 000000

Wl 004682 0.00293 000000

w2 000288 0.03562 -0.00001

W3 0.03524 000462 -0.00001

W4 0.03499 000021 000000

W5 0.00201 0.023946 000000

Wi 0.00230 0.025947 -0.00001

W7 0.03727 0.02892 -0 00000

WE 0.03296 -0.02452 000000

W 002816 002557 -0.00001

W10 0.02775 0.01781 000000

W1l 0.02492 -0.01451 -0 00000

Wiz 0.02451 002227 000001

El 0.02254 000175 000000

EZ 002248 000070 000000

E3 0.00130 001537 =0 00000

Redesign System Story Displacements cont’d
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ME1

RAM Frame 14.06.01.00

Story Displacements

DataBase: BAM Model Gravity and Lateral March 29

Building Code: IBC

Ll

Page 5/5
04/01/15 17:33:48

=0.00000

(00000
=0.00000

(00000
=0.00000
=0 00000
-0.00000

Redesign System Story Displacements cont’d
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Redesig aD

Story Drift (in) [Total Drift (in)
Main Roof 0.272 0.816
Level 5 0.222 0.544
Level 4 0.169 0.322
Level 3 0.106 0.153
Level 2 0.047 0.047

Redeslg dD

Story Drift (in) |Total Drift (in)
Main Roof 0.194 0.592
Level 5 0.16 0.398
Level 4 0.123 0.238
Level 3 0.079 0.115
Level 2 0.036 0.036

Redesign Se D

Story Drift (in) |Total Drift (in)
Main Roof 0.136 0.404
Level 5 0.11 0.268
Level 4 0.083 0.158
Level 3 0.052 0.075
Level 2 0.023 0.023

FINAL REPORT
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Existing Wind Drifts (E-W)

Story Drift (in) |Total Drift (in)
Main Roof 0.555 1.764
Level 5 0.488 1.209
Level 4 0.38 0.721
Level 3 0.241 0.341
Level 2 0.1 0.1

Existing Wind Drifts (N-S)

Story Drift (in) |Total Drift (in)
Main Roof 0.409 1.329
Level 5 0.363 0.92
Level 4 0.285 0.557
Level 3 0.188 0.272
Level 2 0.084 0.084

Existing Seismic Drift

Story Drift (in) |Total Drift (in)
Main Roof 0.244 0.751
Level 5 0.208 0.507
Level 4 0.158 0.299
Level 3 0.1 0.141
Level 2 0.041 0.041
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Appendix J

Green Roof Materials Technical Information
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Basic Product Specs

Please contact a LiveRoof Representative for access to the LiveRoof® Spec Writer for customized 3 part green roof specifications.

MODULE SIZE LiveReof Standard: 1" x 27 x 3-1/47 (s0il height appe. 4-1/47)
LiveRoof Lite: 1" = 2" x 1-3/4" {soil height appe. 2-1/2%)
LiveRoof Deep: 1" x 2"x 3-1/4" (soil height app=. &7
LiveRoof Maw: 17x 17« 3-144" (soil height appx. 87)

Soil fills soil elevator, plants and soil obscure module edges.

MODLUILE WEIGHT Standard and Deep: 14 0z./=0. fr
Lire: 10.5 oz./5q. fr.
Maoe 14 ozisg. fr.

MATERIAL 100% recycled polypropylene (avg. 10% post-consumer, 90% post-industrial) 100 mil. thick walls.

WATER DISPERSAL Approx. 10.0 gal. per min. per lineal foot.
Hi-Fiow option available with standard and deep module.

MODULE COLOR Black or gray
WEIGHT VEGETATED LiveRoof Standard: approce. 27-29 |bs/5F

ifully saturated]

LiveRoof Lite: approx. 15-17 lbs/SF

LiveRoof Deep: appros. 40-50 Ibs./SF
LiveRoof Maxx 8™ approx. S5-55 Ibs/SFORAINAGEPositive drain holes, at lowest point in module.

S0IL MEDIAProprietary LiveRoof specified engineered soil, based upon German FLL granulometric specifications, 94+% by dry weight inorganic content

for minimal shrinkage/decomposition. (92% in British Columbial.
Diry weeight approx. 60-65 Ibs/cw.ft.
May vary somewhat with local grower.

ACCEPTABLE PROTECTIVE UNDERLYING MATERIALSModules to be placed directly upon heawvy duty (HOPE. Polypropylens, TPO, EPCM or recyclable PVC)
slip sheet/root barrier of 40-60 mil. thickness with effectively bonded seams. This is placed as an additional protective barrier above roof waterproofing

membrane and extended 3 inches vertically along parapet to ward against edge abrasion. This may also be glued to parapet if manufacturer approves.

Confirm suitability of waterproofing membrane with manufacurer. Alternatively low profile drain boards work well and manufacturers of cold fluid

applied reinforced urethane membranes typically warrant their systems for use in conjunction with the LiveRoof® system.

IRRIGATIOMN S¥STEMIrrigation is recommended for backup during prolonged hot, dry and windy weather patterns.Simple overhead =system is inexpensive

and effective insurance. lrrigation requirements are dependent on plant selection, cimate and roof design.

In hot, humid or arid climates, irrigation systems should always be installed and used as needed given weather conditions.
Similarly, irrigation systems are necessary on pitched green roofs and those inwind-challenged conditions. such as in coastal areas and on tall

buildings.

I If LiveRoof Lite system is used, irmigation will be essential in all climates.

If the Deep system is used and populated with non-succulents, irigation is also essential.

EDGE TREATMENTSCoengineered RoofEdge® aluminum edging with adequate drain perforations recommended. Any edging should allow for adequate
drainage (extending to the bowem of the edging) with sidewalls wall enough to completely cover the modules and contain the soil PAVERSCoengineered
LiveRoof RoofStone® recommended. WIND UPLIFTPatent-pending WindDisc™ metheod for improving wind uplift resistance is recommended for green
roofs subject to high wind conditions. PLANTSDrought-tolerant, hardy RoofTop Proven™ plants recommended. Consult the Licensed Grower in your
region for specific recommendations. COMNVEYANCE METHODPrevegetated modules to be delivered by Hoppit® or other appropriately engineered

conveyance device.

http://www.liveroof.com/basic-product-specs/
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ANCHOR

BUILD SOMETHING EEAUTIFUL

Paver Benefits

SEGMEMTAL PAVING - The most versatile aption featuring individual units placed by hand or machine.
Superior design flexibility and an upgraded appearance stand out from typical paving applications.

APPEARAMCE

INITLAL

ALLS

Concrete The widest range of surface | Moderate - Tightly fitted, Low—>5tained or broken | High—Small, high Smooth surface allows

Pavers finishes, colors, shapes, and | unitorm units are placed over | pavers can be eagily density units regist for easy srow rermoval
sizes. Laying patterns can a sard bed and a compacted | replaced without pateh- | eracking as well Darker colored pavers
complerment the architec- aggregate hase Immediately | es Dark eolored pavers | as damage from help melt snow faster.

WB tural style af army hesrse ready for use. Can be installed | can help hide stains. freeze-thaw cycles Snaw-mell systerns can
C"‘n because af the wide variety | by homeowner ar an ICF1 Factory-made pavers and salts. Pavers b gasily integrated to
Bﬂg‘ al styles svailabde Certified Professional. last for decades. are stronger than eliminate snow and ice
ordinary or stamped | removal.
COnCrate.
Cobble Gives slegant, permansnt, g st —Mon- LRIt units Leww—High quality stone | High—High dentity | Rough surface makes
Stone yet informal "Old Word™ st be fitted together by lasts for decades. Wide | stone resists crack- | plowing difficult.
Tesl hand. JOintE My ercourage irygy and salts.
wesds and ants. Rough
surface makes walking
ard driving dificult.

Clay Brick Traditionally comes in Maderate—High-Mortar-set Losw—Matural surface Maderate—Salts may | Smooth surface allows
shades of red and red- hake mmay be used which variations rmay lead o caude deterioration | for easy Snow removal
brown. Limited shapes and | increases costs. Matural varia- | ehipping or possible in some elay pavers. | Darker colored pavers
sipes tions in dimensians may slow | damage. help melt srow faster.

installation er cause difficulty
in maintaining straight patterm
lires.
Other Paving Options

Stamped Surface is usually colored. High—DCifficult for homeowner | Moderate—{Cracking Low—Potential far Uneven surface of

Concrete Patterns designed o give o ingtall. Requires special iy likedy develop. deteriaration fram S pattermns and
appearance af segmental equipment ta stamp stone or | Patched repairs may be | de-icing salts. textures may make
paving bul saw-cul joints paver patterns into surface, mard to match o origi- phawing difficulr.
iy shon. Surface sealer aften used. rial eolar. Colar fading

alko possible over time.

Ordinary Gray ar light brown, Can be Maderate—Dilficult far Moderate—Cracking Law—Cracks fram Srmooth initial surfacse

Concrete enlored throughout ar an homeawner to install and iy likely develop. freere-thaw cycles, | allows for easy remawval.
surface anly. requires 5 ta 7 days for Repairs and replaced sattlement and salt Light calored surface

hardening befare use. Surface | sections may leave vis- | deterioration may iy not melt show
quality varies with weather ible patches Oil stains oocur. rapidly
and installation. difficult to remawe.

Asphalt Few color options. Levw—Drstalls quickly aver High—Wear and weather | Law—Cracks from Smooth surface allaws
Achieving neat looking compacted aggregate base. will break down surface. | freere-thaw cpcles, for easy removal. Dark
aedges rmay be diffieult Must be professionally Black seal coat reguired | settlerment and salt | surfaceacoelerates
Starmped asphalt appears installed. avary 2-3 years Rul or deteriaration may snow melting.
painted and artificial pothole repairs laave OEEUr.

visible patches Subject
to erosion fram ail
drippings.

Crushed Typically rustic look. Low—Dumped and spread High—5cattered stone High—Stones resist Stones and surface

Stone or Appearance varies with over soil [ra base required). mwst be replaced and freeze-thaw cycles Priay becodie Lnewen

Gravel eolor and shape of stones. leweled regularly. Ruts and salts. during plowirg.

Trorn Lires are likely 1o
dewelop.

Chart reference is taken from the ICPI's brochure “The Beauty of Choosing The Best Pavement. A comparison guide for consumers” and
can be found at www.icpi.org.
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Appendix K

Waterproofing Membrane Specifications
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MME125 Phiysical Properties Chart

PROPERTY

Flash Paint

Low Temperature Crack Bridging
Capability

‘Weter Vapor Permeability

‘Weter Resistance (5 days/50 "C]

‘Weter Absorgtion
Toughness
Aatio of Toughness to Peak Load

Wiscosity

Heet Stabilty

Low Temperature Flexibility | - 25
"0

Penetration

Flow

Softening Point
Elangation
Resilizncy

Bond to Concrete & 0 °F, {16 "C}

Hydrostatic Pressure Resistance

Acid Resistance

Selt Water Resistance | 2023
sodivm carbonete and celcium

chloride)

Fertilizer Resstance {undilut=d
1555 nitrogen
fphosphaorus/potash]

Animel Waste Resistance
Solids Content
Shelf Life

Specific Gravity

TEST METHOD

AZTM D-22, OGF58-
37.50-Mas9

CE58-37.50-Ma89

ASTM E 96,
Procedwre E, ©G5E-
37.50-Mag

CG58-37.50-Ma839

CE58-37.50-Ma89
CG@58-37.50-Ma9
CE58-37.50-Ma89

CG58-37.50-M83

CE58-37.50-Ma89

CE58-37.50-ME83
ASTMD 1191,
CEE8-37.50-ME3

ASTM D 1191, G5B~
37.50-M89

ASTM D 38

ASTMID 1191
ASTM D 3407
ASTM D 3403

ASTM D-08.22,
Dorsft 2

ASTM D B94G
Procedwre 7.1 (M-8

ASTM D-59S cimilar

ALSZTM D-E9% similer

3 y=pr exposure

MO

| HiDe

TYPICAL RESULTS
500 °F (280 "C)*

Mo cracking, adhesion loss, or

splitting
1.6 ng/Pals)Me, (0015 perm)

Mo delamination, blistering,
=mulsification, or deterioration

0.22 g weight gein
13.0 Joubes

0.0639

7.0 seconds

Mo change in viscasity.
penetratian, flow or law

termperature fexikility

Mo delsmination, flexibility

adhesion lass, or crecking
TE0mm @ F7F (25 "C), 121.7 mm
& 122 °F (50 °C)

0.0 prum i 140 °F (50 °C)

180 "F (B2 "C)
1003 %% minimum
A0 mrinimum
Pass

100 psi (=231 foot heed of water]

Pass 507 Mitric Acid, 0% Sulfuric
Acid

Mo delamination, blist=ring,
=mulsificetion, or detericration

Mo delsmination, blistering.
=mulsificetion, or deterioration
Mo detsrioration

100% nao solvents

10 yenrs [oepled)

1.23 £.02

45 °F more= then the spplication t=mperature reacommended by the manufectener

American Hydrotech MM6125
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iMeats or exceads CGSB-37.50 ME9 Standards)

M. JULIA HAVERTY | STRUCTURAL OPTION

Properties Tesi Method | Test Requirement Test Resulks Comments
|Color A HOME HA Black
Saflening Pair ASTM=D=36 EPC (1819 Pass
Salids Conber CIEEB-3T-GP-50 100°% 100%: Pass
Rﬁuﬂ'w CEER-3T=5P-50 Min 000 005 Pass
Iupﬂ
ILm CEEEAT-GP-50 M Cracking Ma Cracking Paszs
arack g Gapaciy Mo Adhesion Loss Ma Adhesion Loss

ha Spilitling b Sglitting
Toughress, J CEERAT-GP-50 Min. 8.5 nr Pasg
| Penstration 0.1 mm CEERAT-CR50 Max 110 ) BO @ 26°C Pazz
T (TTF) 155 @ S0F C
Max 200 5
5CF C (122°F)
Flows, MM CGEB-3T-5P-00 Max 3 E 6I°C 0.50 @ &60=C
| {1407
IFI.u-hP'ci‘t CGEBAT{P-A0 Min 260F C TG ME20F)
BETMDE? {BOCP F)
50F C{122%F) for 4 days ASTM=0-92 m m ¥
Mo dederianasion Ho defedaration
Mo pirnakes Mo piriholes ~
Acdhesian CGERATLERE0 Min. 1 1.2 Pags
Visoosity CGERATP-E0 Min 2, M« 15 4 Set Pasg
Wialer Vapor Pemeability | CESB=37-GP-50 Max 1.7 018 rgiPam2.s Pass
0L35 g rax 3an
Wialer absomiion CEER-IT-GP-50 iir 018 0.2 g g&n Pags
(.18 g i ks
| Livwe Ternperatee CESEAT-GRE0 | Mo Cradking M Ceracking Pass
flexibility & adhesion Mo delamination Mo delamina@ion
Ma adhetion lose Mo adhetion lass
| Hesat stabiity CEERIT-GPA] Aged Samples, Aged Sampies, Pass
Ma charge in Mo changs in
perielrafion peneiraion fow
or kv Beirp af low g

Barret Roofing ram-Tough 250
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TRENNCO

T'YPICAL PHYSICAL PROPERTIES
CAN/CGSB 37.50-M89 Specification for Hot-Applied, Rubberized Asphalt for Roofing and Waterproofing
Property Requirement Test Method Result
Flash Point Min. 500 =F (260 °C) ASTM D92 =572 °F (300 °C)
Cone Penetration Max. 110 dmm at 77 °F (25 °C) ASTM D3407 As received:
Max. 200 dmm at 122 *F (50 *C) <45 dmm at 77 °F (25 *C)
<100 dmm at 122 °F (50 °C}
After heat aging:
<60 dmm at 77 °F (25 *C)
<125 dmm at 122 *F (50 °C}
Flow Max. 3 mm ASTM D5329 As received: 0 mm
After heat aging: 0 mm
Toughness Min. 5.5 J CAN/CGSE 37.50-M8%; =10
Section 4.4
Ratio of Toughness to Peak Load Min. 0.040 CAN/CGSB 37.50-M89; =015
Section 4.5
Adhesion Rating Threads shall be covered with CANICGSE 37.50-M89; Pass
membrane material Section 4.6
Water Absorption Max. 0.35 g gain in mass CAN/CGSE 37.50-M8B9; <0.3 g gain in mass
Section 4.8
Pinholing Shall not show more than one CANICGSE 37.50-M89; No pinholes
pinhole Section 4.9
Low Temperature Flexibility Shall not show any cracking CANICGSE 37.50-M89; As received: No cracking
Section 4.10 After heat aging: No cracking
Crack Bridging Capability Shall not show any evidence CANICGSE 37.50-M89; Pass
of cracking, splitting or loss of Section 4.11
adhesion
Water Vapor Transmission — Max 1.7 ng/Pa®s"m? ASTM E96 1.32 ng/Pa™s™m*
Dessicant Method
Viscosity Test 2-15s CANCGSB 37.50-M89; Pass
Section 4.13
Shelf Life 24 months
when properly stored in original,
unopened packaging
Specific Gravity 1.29
Tremco TREMproof 6100
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Appendix L

Rubber Melter Specifications
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A\ MELTERS

The Superior Air-Jacketed Hot Rubber Melters 380 FRONT END VIEW

1-888-469-4480

DISCHARGE O

A-380

Long Lasting
Stainless Steel Tubes

o

INSULATION

SPECIFICATIONS: A-380 (360 US gallon capacity)

Heat Transfer Oil ................... None Required Fire tubes..........5" Sch 80 Stainless steel
Capacity (Custom Sizes Available) ... . Std. 360 US Gallens
Agitator .. ...Honda 9.0 H.R Nr—CmIed Engme or Dpthal ‘n’anmar 7.0 HP Diesel Motor
Overall Dlmen.snns L-172" W-80" H-70"
Burner...... Adjuslable quuid Pmpane 2 X TED Cll]ﬂ BTLI or Clptional Bedr.etl Diesel Burners
Temperal e Db I e L R e S Optional
IPnerShell o coanaginas tann R T L . 1/4" Rolled Steel
Outer Shell ........... ” E.f1 6" Rolled Steel
Insulated Jacket ..... s 1 Super ngh Temp. plus 2' High . Fiberglass
Suspension 4" Dn:rp Axle ________________________________________ 7000 Ib. Axle and Springs
Tires .iicaiac it s 220800 X 16" 10 Ply Rating
AT PO o s S e D S I s . Optional
Chassis ......... E' Steel Channel
Brakes ....... - . Electric Standard
Mo I e el As ordered clw Safety Chains (2)
Pump ..... .. Optional 2" Viking
Horizontal Wand Pum plng System 3 ssmsmsnsnnnenes Opptional
Shipping Weight .. X .. 3,580 Ibs.
Heated Material Output:
- material capacity: 360 US gallons 360 gal. fhr x 85.0% = 306 gal./hr
- heat up time: 60 min's (1hr.) 1,639.3 L /hr x 85.0% = 1,393.3 L/hr.
www.aamelters.com E

@ www.rubbermaster.com
E-Mail: roger@aamelters.com
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