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Direct Design Method

Total Static Moments at Factored Loads Frame A Frame B
Frame A Frame B M i M’ (i M M’ M i
W, 0.2824 Wy, 0.2824 Total Moment 439.-47 736.64 -439.-47 Total Moment 7445_-50 239.88 4453
l; 28333 1 28 Column Strip -329.60 141.98 -329.60 | ColumnStrip | -334.12 143.93 -334.12
1, 28 I, 28.333 Middle Strip -109.87 94.65 -109.87 Middle Strip -111.37 95.95 -111.37
M, 676.10 M, 585.38
141, 1.01 1./1, 0.988 Frame A - Reinforcement Frame B - Reinforcement
o 0 o 0 M (Colurnn Strip) #5 @ 5.5" O/C M {Column Strip} #5 @ 6" 0/C
beal 168 beq 168 M’ (Column Strip) #5 @ 14" OfC M’ (Column Strip} #5 @ 14" Q/C
Br 168 B 172 M {Middle Strip) #5@ 15.25" O/C M {Middle Strip} #5 @ 15.75" O/C
deis 8.3125 it 8.9375 M’ (Middle Strip) #5 @ 15.25" O/C M’ (Middle Strip) #5 @ 15.75" O/C
Interior Moments Shear Capacity in Slab Shear Reinforcement
Frame A Frame B vy 52.41 Bar/Wire Limit -V, 244.19
W {C.B5M) | 439.47 | M (C.65M) 445.50 bV, 142.44 oK NS USE BAR/WIRE
M'(0.35M.}] 23664 | M{0.35M,3] 239.88 Punching Shear Capacity in 5lab v, 188.68
Vy 222.9050976 s=d/2 4.5
NO GOOD
Endspan Moments b, 128.715832 A, 1.57
Frame A Frame B Use (15) #3 Stirrups @ 4.5"
M e 47327 M 479.77
m' 338.05 M 342.69
Mo 202.83 M ey 205.61
Frame A Column Strip Kiddle Strip
Description [V M’ [0 M’
Al Moment -329.60 141.98 -109.87 94.65
2 Width of Strip (b} 168 168 168 168
3 Effective d 8.3125 8.3125 8.3125 8.3125
4 Wn = Mu/ -366.22 1587.76 -122.07 105.17
) KMn*12/b -26.16 11.27 -8.72 7.51
4] R= I'\ﬂn/bd2 -378.58 163.08 -126.19 108.72
7 piTable A5} 0.0067 0.0026 0.00213 0.0018
8 A, =pbd 9.357 3.631 2.975 2.514
9 A min = -002bt 3.36 336 3.36 3.36
10 M= Larger of 8 & 5/0.31 30 12 13 il
11 N = b2t 8 8 8 8
Frame B Column Strip iiddle Strip
Description [ M M M
1 Moment -334.12 143.93 -111.37 95.95
2 Width of Strip (b} 168 168 172 172
3 Effective d 8.9375 8.9375 8.9375 8.9375
4 mMn = Mu/d -371.25 159.92 -123.75 106.62
5 Mn*12/b -26.52 11.42 -8.63 7.44
3] R= I'\r"\nﬂ;!d2 -331.98 143.00 -108.08 9312
7 o (Table A.5) 0.00583 0.00245 0.00188 0.0021
8 A =pbd 8.754 3.679 2.890 3.228
9 Acmin = .002bt 3.36 3.36 3.44 3.44
10 M= Larger of 8 & 9/0.31 28 12 it ik
11 N = b/2t 8 8 9 9
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Exterior Slab Reinforcement Long Direction

@1#5@ 16 (3)#5 @ 16

\\ Length = 9°-0" Length = o..n.l/

(2)#5 @ 16°

(2) #5 @ 16" (3 #5@ 16"
\‘Cm_.ﬁ_: =4'-10" Length = u..a.l/

gl 2

(3)#5 @ 16" Length = 410"
\l Length = 8'-4" |/
nﬂ

B 43@ ﬂm.l\
245 @ 16"
Length = 2/-0"

(4) #5 @ 16"

(4)#5 @ 16" Length = 84"
\I Length = 65" I/

B3 @ ﬂ.m.l\

/l BI#3@TS
(2)#5 @ 16°
Length = 284"

(4) 45 @ 16° (4) 45 @ 16"

\I Length = 9-0" Length = o..axl/

Beam Strip and Transverse Reinforcement

/LQ @75 /!
(2)#5 @ 16"

Length = 280"

(4) #5 @ 16"

(4) #5 @ 16" Length = 6'4"
\l Length = 84" |/

(4) #5 @ 18" \
Length = 280" —/

(10) #5 @ 16"

(5) #5 @ 16"
\l Length = 9-5" Length = m_.s.l/

(4) #5 @ 16" \\
Length = 28'-4"
Middle Strip Flexural Reinforcement

(10)#5 @ 16"

(10)#5 @ 16 Length = 9.5
\I Length = 9-5° 1/

/LGm@ 16°

Length = 280"

(5)#5 @ 16"

(10) #5 @ 16 Length = 95"
\I_.Sm:_ = 510 1/

(B) #5 @ 16" /
Length = 2807

(4)#5 @ 16° |\
Length = 28'4"

Column Strip Flexural Reinforcement

/I_Eau @ 16"

Length = 28°-0"
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(14)#5 @ 12"
\l Length = 17'-2"

Interior Slab Reinforcement

(14)#5 @ 12° (14) 45 @ 12"

\l Length = 7'-5" Length = 7'-5" |/

(14)#5 @ 12"

Length = 172" 1/

A

¥

(14)#5 @ 12" |
Length = 17'-2"

(6)#5 @ 16"

\I Length = 17'-2"

(10)#5 @ 16" \\ /!:I_w

Length = 28'-4" Length = 19-10"

Middle Strip Flexural Reinforcement

(28)#5 @ 6"

(28)#5 @ 6" ".._.
\l Length = 86" Length =96 /

/I:ium@ 12"

Length = 17"-2"

(6)#5 @ 16"

Length = :..N.I/

(6)#5 @ 16" \
Length = 172"

(17)#5 @ 10" \
Length = 28"-4" —

Column Strip Flexural Reinforcement

/Ia:a@ 16"

Length = 17'-2"
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Interior Slab Reinforcement Long Reinforcement

(14) #5 @ 18° —_ (9) #5 @ 16" — ©)#s @ 16°

10) #5 @ 1
. 8) 45 @ 16" Lergth = 510"~ (10145 g 16° Length = 8-9° (©)#5 @ 16" Length = §-5"
\l Length = §-5* n/ g Length = 5-10°
4

i i

l\ ‘ |\ /! /I
@) #5@ 14 X \\ 8)#5 @ 16" .
Longih = 239" - @@ 18 Length = 28-4* (S 45 @ 167 (@#5@ 16

Length = 28-0 —

Middle Strip Flexural Reinforcement

29) #5 @ 5.5° —_— 5 S 9) #5 @ 16"
(29)#5@ (29)#5@ 5.5 —— @@

- (10) #5 @ 16" Length = 510" — (29) #5 @ 5.5 Length = &-0" Length = 94"
Length = 9-5" |/ Length = 90" Length =5-10"
/ \

Length = 28°0" Length = 23-9°

r
17) #5 @ 10° (10)#5 @ 16 \ /!
e \ Length = 28-4" (16) #5 @ 10.5"

Length = 28'-0° Length = 280"

Column Strip Flexural Reinforcement
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24 ® 24 in

Code: ACI 318-02

Units: English

Run axis: Biaxial

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM AG15

Date: 03/29/09

Time: 18:41:58

P (kip)
2500

(Pmax)

11

I I I I I I 1 2I00
M (0%) (k-ft)
(Pmin)
-1500 -+

pcaColumn v3.64. Licensed to: Penn State University. License ID: 52411-1010265-4-22545-28F4D

Column:

fc =5 ksi

Ec = 4031 ksi
fc=4.25ksi

e_u = 0.003 infin
Betal = 0.8

Confinement: Tied

Project: Washington Park Condominiums

fy = 60ksi
Es = 29000 ksi
fo = 4.25 ksi

File: ¥:\~One Last Final Last Time\PCA Columniinterior Column.col

Engineer:
Ag=576in*2
As =18.72in*2
Xo =0.00in
Yo =0.00in

Clear spacing =5.12 in

phi{a) = 0.8, phi(b) = 0.9, phi(c) = 0.5

12#11 bars
Rho =3.25%
Ix = 27648 in*4
ly = 27648 in*4

Clear cover=1.50in
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General Footing Design i e g ]
Lic. # : Evaluation Version License Owmar ; Evaliation Varsioi
Imesior Coumn Spread Focting o] 3 Con g [C55)
General Information Calcula © 2006 cHc 2007 A vieo: General Information BC 2006, CBC
Material Properties Soil Design Values Material FIDDam“ Soil Design Values
fc: Concrete 78 day sirength = 4.0 ks Allgwabie Soil = 9.0 ksf T Concrete 78 day strength 4.0 k=i Abpwable Soil Bezmg = 9.0 ksf
Fy Yield x 80.0 ksi inciease Bearing By Foating Weight " No Fy - Rebar Yield 0.0 ksi Increase Beanng By Fooling Weght . Mo
Ec: Concrete Elastc Modulus = 31220 ksi Sol Passive Resistance (for Siding) = 250.0 pef Ec: Concrete Elastc Modulus = 31220 ksi Sol Passive Rewstance (lar Sliding) = 250.0 pef
ete Dansity = 145.0 pof SodiConcrate Friction Coeff. = 0.30 Concrete Density = 145.0 pef SolConcrete Friction Coeff. = 0.30
o Values  Flanure = 080 o Vales  Flasure = 0.90
_ Shear = 0850 Increases based on footing Depth PR % "0 Increases based on footing Depth
Analysis Settings Reference Depm below Suriace . [} .ﬂnai:ﬁn Sﬂlln 5 Reference below Surface = [
hhn Stees % Bending Resnl. = 00140 igw. Pressute bcraase por ool of depth = kst . = 00140 Aiow, Pressise Incrase per fool of depth ' kst
Whin Aligw % Temg Reinf : 00180 when base footing i belaw = [ muwmmnmr = 00180 when base looing = below s L]
Min, Overturing Salety Facter = 1.50 1 Factor = 1.50 1
Min, Qvertuming Safety Facior = 1.50 :1 Inereases based on footing Width Mn Overturming Safety Factor = 1.50 1 Increases based on footing Width
AuteCals Foating Weight as DL Yes Allow. Pressuee Increase per fool of width = kst AutoCale Footing Weightas DL ¢ Yes Alow. Plesauel’mmm‘boldwﬂi % kst
AuloCalc Pedestal Weight as DL Mo when foaling is wider than s f MutoCak Pedestal Weight as DL Mo when foaling is wider = f
Dimensions Dimensions
W alang XX Axis * 1308 'Width along X-X Auis x 708
Length alang 2.7 Ax = 13.08 Length along 2.2 Axi = 708
Footng Thcknes = 38.0 iy & Foosng Thicknes = 1804 L
Loamo:amnnﬂseﬂrnmhnlmmr.. Load location offset from footing center.
e Along X-X Axis oin e - Mong KX Aois: = Oin PR
ez Along 2.2 Asis = Oin ez - Along Z-Z Axis = Oin
Pedestal dimensions L) = = L
e Along XX Ars = 36.0mn . al i - Along X-X Axis - 18.0in T
Pz - Alorg 2.2 Axis * 36.0in e - Morg Z-Z Ay i 16.0 in .
Heghl - 3800 : 3800
Rebar Centaring ta Edge of Cancrete he Rebar Canterine to Edge of Concrete L3
1 Batiom of footing = 30in ! . 30in g
|
v o .. g
Reinforcing ¥ Reinforcing .
Bars dlong X-X Aus 2 - " - i nyaam;xx.\m " ” T J N
oy 12.0 - wer - 70 = e &
= # 9 ¢ Peeﬂlomgaw&xe = "7
- Bars along 2.2 Avis
Ba’sdnngi!g.:-s = 12.0 Mumbes of Bars = 70
= g 0 Reirforcing Bar Sz = L
B C heck (ACT 15442 Bandwidth Distribution Check [ACI 15.4.4.2)
Direction nequnmq wa Separafion i Direction He_zqumm Fbset Separation na
# Bars required wilhin zone = nfa T # Bars reqquired within zone = na
# Bars required on sach sida of 2one # Bars required on each side of zone =
® nla b
Applied Loads Applied Loads
o L L 5 w E 1] [ Lr L 5 W £ H
P : Cokamn Laad N 1,080.0 1400 782450 14,4360 k IP-: Column Load 2450 350 53.50 2740 42520 9.320 k
0B : Overturden = kst 08 Overburden ksf
Moxs s o Mo = 37.060 11.70 K
Mz = k4 Wz = 5.350 7670 k4
Ve 2 k Vex x 0.580 0.50 k
Wz = k Wz = 4440 0.870 k
General Footing Design At a veeass vetta. General Footing Design

Lic. # : Evaluation Version

luation Version

Desergten | Exterigr Colimn Spread Footng {C65] Dewwm. Exterior Colemn Spread Footng {CBT)
General Information Caleutations per [BC 2006, CBC 2007, ACI 318-05  Ganaeral Information Calculations por IBC 2006, CBC 2007, ACI 318-05
Material Properties Soil Design Values Material Proporties Soil Design Values
fe: Concrete 28 cay stength " 4.0 ksi Alipwabie Beann? 3 a0 ks Fc: Concrete 28 day strength = 4.0 ksi Allowable Sol Beari = 9.0 kst
Fy - Pebar Yok 60,0 st Wcrease Bearing By WVinight Fy : Retar s = 600 hsi Bearing By'?mmw = Mo
Ec . Concrete Elastic Modulus 31220 bsi Sol Passive Fasn\amthf Sldrg) 250.0 pef Concrede Elastic Modulus = 31220 bsi Sol Passive Resistance (for Siding) - 250.0 pef
Concrete Densty 145.0 pc SoliConcrete Friction = = 145.0 pef SoliConcrete Friction Coaff. = 030
o Vales  Flewre 0.80 o Vaes  Flenre = 0.90
Shear 0.850 Increases based on footing Depth Shear 3 0.850 i
Anaiyals Satirgd Relerence Depin beow Sutace . f Analysis Settings e s ooty oupth ;
SMI%&'WRM . 00140 Aiow Pcmuemuemwroommln = kst Man Steel % Bending Reint. = .0D140 Mliow. Pressure Increase per foot of depth = kst
Min Allow % Temp Reinf = 00180 when base foaling is below s f Min Allow % Temp Reinl. = 00180 when hase foating is below = ft
Min. Overtumning Safely Factor = 1.50 :1 Min. Overturning Sadety Factor = 1.50 :1
Min. Overturning Safety Factor = 1.50 11 Increases based on footing Width Min. Qverturning Salety Factor = 1.50 :% Increases based on footing wmln
AuteCale Fooling Weight as DL Yes Allow. Pressure Increase per fool of width. = kst AutoCalc Footing Weightas DL Yes Allow. Pressure Increase per fool i kst
AutoCalc Pedestal Weight as DU No when foeting i widet than = n AutoCakc Pedestal Weight as DL - No when footing i wider than = f
Dimensions. Dimensions.
Width along X-X Axs g 950 ft 4 Widih along X-X Axs. ¥ 850 ft
Lengt along Z:2 An s 950 % Lengt along 2.2 Ax = 8501t
Foating Thicknes = 280 in Foating Thicines = 2400 3 T
memmmrwlmmr.. Load location oftset from footing center...
e Along X-X On o Alang XX Axis = Oin
exmsgum . On umzzm = Oin
Padestal oma:smf.. 15 = Pedestal dimensions. &
- Alang is = On * - Along X-X Ais i 24, T
Ab»qunuus - i;g n ﬁ Algng 2+ Aois 5 240mn
0 n ight y 12.
ﬁena?%erm 1o Edge of Concrete. L] m“;'%e.m 1o Edge of Concrete.. ? L]
a Bottom of footing . 30n § al Bottam of footing B in 2
¥ ' fo. T —— £ vw
Reinforcing 4 Reinforcing
Bars dong X = ¥ 4 N Bars afong XX Avie
00 7 U ! i ; 80
# 8 Remkm-\g Bar Size . ¥ 8
Bars aiong 77 Axis
8.0 .0
¥ 8 8
Band 10 142
Direction Requlmg Oose'Sepaanon nia i
# Bars required within zone = nia
# Bars required on each side of zone # Bars required on each side of zone
= nia = nia
Applied Loads Applied Loads
1] Lr L 5 W E I 1] Lt L s w E H
P : Column Load = 570.0 750 1420 740 2020 20.280 k P : Calumn Load = 440.0 60.0 1100 5.50 12.020 14.60 k
08 : Qverburden = kst OB ; Qverburden = ksl
M = et Max = k&
Mz = 2] Mz = f
er = k Ve = K
Va2 = k Vi = K
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Appendix C: Reinforced Concrete Shear Wall Design
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Seismic
Load Case Axial (P) Shear (V2) Shear (V3) Torsion (T} Torsion (T} Moment (M2) Moment (M3) Moment (M3)
SR1 (Max P) SEISMICXY -339.55 -2.08 1.6 -154.116 -12.843 -51.14 2364.212 197.018
SR1 (Max V2) SEISMICYX 18.04 45.34 -0.65 -225.241 -18.770 -17.943 9443.836 786.986
SR1 (Max M3) SEISMICYX 13.04 45.34 -0.65 -225241 -18.770 -17.943 9443.836 786.986
SL1 (Max P) SEISMICXYY 371.44 32.28 0.21 37.681 3.140 -42.439 2844.864 237.072
SL1 (Max V2) SEISMICYX 59.19 75.07 0.19 264.901 22.075 -4.456 9084.273 757.023
SL1(Max M3) SEISMICYX 59.19 75.07 0.19 264.901 22.075 -4.456 9084.273 757.023
SB1 (Max P) SEISMICYX 576.64 -25.37 -4.54 134114 11.176 48.999 1690.543 140.879
SB1 (Max V2) SEISMICXYY 144.02 49.2 -0.72 1339.123 111.594 203.426 16214.961 1351.247
SB1{Max M3) SEISMICXYY 159.99 44.42 -0.27 -337.621 -28.135 20.712 20808.273 1734.023
ST1 (Max P) SEISMICYX -653.87 28.59 -9.03 -72.904 -6.075 50.491 3268.891 272.408
ST1 (Max V2) SEISMICXY 7.7 117.69 0.48 -965.801 -80.483 48.758 14420.651 1201.721
ST1{Max M3) SEISMICKYY -216.9 98.71 -3.58 456.107 38.009 18.692 30459.802 2538.317
Load Case Axial (P) Shear (V2] Shear (V3] Torsion (T) Torsion (T) Moment (M2) Moment (M3) Moment (M3)
ER1 (Max P) SEISMICXY -215.4 717 2.69 -96.846 -8.071 -28.592 1818.786 151.566
ER1 (Max V2) SEISMICYX 2.05 63.14 0.19 -259.607 -21.634 -5.197 8976.801 748.067
ER1 (Max M3) SEISMICYX 2.05 63.14 0.19 -259.607 -21.634 -5.197 8976.801 748.067
EL1 {Max P) SEISMICXY 234.04 19.85 2.72 -13.398 -1.117 -46.475 1337.336 111.445
EL1 (Max ¥2) SEISMICYX 74.46 40.25 1.89 193.955 16.163 10.347 8893.151 741.096
EL1{Max M3]) SEISMICYX 74.46 40.25 1.89 193.955 16.163 10.347 8893.151 741.096
EB1 {Max P) SEISMICY 281.68 12.86 -2.61 -112.166 -9.347 36.039 1237.315 103.110
EB1 (Max V2) SEISMICKYY 100.31 21.14 -1.28 -148.705 -12.392 13.041 3519.549 293.296
EB1{Max M3} SEISMICXY 49.05 17.18 -1.05 -168.69 -14.058 6.809 3796.498 316.375
ET1 {Max P} SEISMICYX -414.81 -3.86 -6.99 102.986 8.582 40.663 971.678 80.973
ET1 (Max V2) SEISMICXY -67.69 44.62 -0.99 188.964 15.747 9.423 7727.589 643.966
ET1{Max M3) SEISMICXY -67.69 44.62 -0.99 1838.964 15.747 9.423 7727.589 643.966
Load Case Axial (P) Shear (V2) Shear (V3) Torsion (T} Torsion (T} Moment (M2) Moment (M3) Moment (M3)
ER2 (Max P) SEISMICYXX -201.78 -3.89 2.95 40.727 3.394 -26.736 -771.408 -64.284
ER2 (Max ¥2) SEISMICY -34.06 68.26 0.59 -227.941 -18.995 -3.207 8783.707 731.976
ER2 (Max M3) SEISMICY -34.06 68.26 0.59 -227.941 -18.995 -3.207 8783.707 731.976
EL2 {Max P} SEISMICKYY 176.51 -13.03 1.39 -20.225 -1.685 -25.443 -379.311 -31.609
EL2 (Max V2) SEISMICY 35.92 18.43 -0.46 237.647 19.804 -4.973 4692.472 391.039
ELZ{Max M3) SEISMICY 35.92 18.43 -0.46 237.647 19.804 -4.973 4692.472 391.039
EB2 (Max P) SEISMICY 352.3 17.83 -6.12 81.942 6.829 46.645 442.158 36.847
EB2 (Max v2) SEISMICXYY -11 37.87 0.61 -143.531 -11.961 -7.401 5179.077 431.590
EB2{Max M3} SEISMICXYY -11 37.87 0.61 -143.531 -11.961 -7.401 5179.077 431.590
ET2 {Max P} SEISMICY -354.17 -17.32 -6.03 85.993 7.166 64.236 975.804 81.317
ET2 (Max V2) SEISMICYX -217.12 -22.56 1.77 119.972 9.998 234.993 13.388 1.116
ET2{Max M3) SEISMICXY 12.59 22.35 0.81 114.25 9.521 3.023 4869.599 405.800
Load Case Axial (P) Shear (V2) Shear (V3) Torsion (T) Torsion (T) Moment (M2} Moment (M3) Moment (M3)
SR2 (MaxP) SEISMICYXX -381.85 -11.67 0.08 -59.82 -4.985 -45.568 48.112 4.009
SR2 [Max v2) SEISMICY 190.75 82.3 -0.1 -229.747 -19.146 20.446 8985.545 748.795
SR2 (Max M3) SEISMICY 190.75 82.3 -0.1 -229.747 -19.146 20.446 8985.545 748.795
SL2 (Max P) SEISMICRYY 342.88 1.58 2.38 -107.826 -8.986 -53.481 -1333.371 -111.114
SL2 (Max V2) SEISMICY -111.99 43.53 0.01 263.148 21.929 35.504 9521.877 793.490
SL2{Max M3} SEISMICY -111.99 43.53 0.01 263.148 21.929 35.504 9521.877 793.490
SB2 (MaxP) SEISMICY 566.88 7.15 -3.92 30.375 2.531 50.525 -9455.641 -787.970
SBZ (Max V2) SEISMICXYY 21.77 62.71 0.36 1370.778 114.232 -25.687 16639.196 1386.600
SB2{Max M3) SEISMICKYY 34.44 60.66 -1.35 -409.844 -34.154 -6.166 22283.546 1856.962
STZ (Max P) SEISMICY -645.64 -70.67 -8.81 -103.792 -8.649 51625 -14426.134 -1202.178
ST2 (Max V2] SEISMICXYY -17.67 109.19 -0.01 -1079.338 -89.945 20.401 18927.567 1577.297
ST2(Max M3) SEISMICXYY 4.54 105.65 0.71 505.164 42.097 -3.403 32186.7606 2682.231

B. Follett

Page 78




Architectural Engineering Senior Thesis

Final Report

Washington Park Condominiums
Mt. Lebanon, PA

Wind
Load Case Axial (P) Shear (V2} Shear (V3) Torsion (T) Torsion (T) Moment (M2} Moment (M3} Moment (M3}
SR1 (Max P) DCON22 225.39 98.16 -0.25 -120.687 -10.057 -4.19 14890.736 1240.895
SR1 (Max V2) DCON11 123.94 116.03 -0.77 -235.382 -19.615 -28.314 19310.616 1609.218
SR1 (Max M3) DCON11 123.94 116.03 -0.77 -235.382 -19.615 -28.314 19310.616 1609.218
SL1 (Max P) DCON17 238.17 93.89 -1.42 156.283 13.024 -27.058 10702.278 891.857
SL1 (Max V2) DCON11 83.88 134.71 0.11 320.575 26.715 -6.576 16379.607 1364.967
SL1(Max M3) DCON11 83.88 134.71 0.11 320.575 26.715 -6.576 16379.607 1364.967
SB1 (Max P) DCON11 908.89 -25.28 1.02 178.942 14.912 97.327 2308.359 192.363
SB1 (Max V2) DCON13 177.82 81.56 0.5 -613.175 -51.098 91.345 1831.518 152.627
SB1{Max M3} DCON3 30.64 36.1 0.52 -215.701 -17.975 5.684 13626.37 1135.531
ST1 (Max P} DCON12 1116.71 -22.78 3.39 105.204 8.767 -102.905 -4359.221 -363.268
STA (Max v2) DCON138 372.38 -126.92 -3.7 713.341 59.445 -121.967 -7251.846 -604.321
ST1{Max M3) DCON3 -53.99 74.88 -0.4 213.458 17.788 3.824 19179.699 1598.308
Load Case Axial (P) Shear (V2] Shear (V3] Torsion (T) Torsion (T} Moment (M2) Moment (M3) Moment (M3)
ER1 (Max P) DCON26 196.09 12 0.86 198.889 16.574 29.825 -2924.067 -243.672
ER1 (Max V2) DCON11 47.51 134.92 -0.23 -252.975 -21.081 -3.728 16499.134 1374.928
ERL (Max M3) DCON11 47.51 134.92 -0.23 -252.975 -21.081 -3.728 16499.134 1374.928
EL1 (Max P) DCON17 269.7 69.45 1.38 72.966 6.081 -19.986 11521.463 960.122
EL1 (Max v2) DCONS 206.5 80.06 1.79 154.854 12.905 6.638 14899.96 1241.663
EL1{Max M3) DCON11 81.4 79.89 2.98 289.333 24.111 28.705 16311.792 1359.316
EB1 (Max P) DCON11 604.5 33.19 1.71 3.901 0.325 82.061 948.66 79.055
EB1 (Max V2) DCON59 428.83 38.4 0.78 247.125 20.594 169.56 397.374 33.115
EB1(Max M3} DCON25 81.4 6.77 -0.62 -215.461 -17.955 9.46 4156.354 346.363
ET1 (Max P) DCON12 733.41 25.47 2.08 -207.526 -17.294 -78.558 -138.927 -11.577
ET1 {Max V2) DCON74 151.6 66.61 1.3 -60.198 -5.017 -10.413 -7166.857 -597.238
ET1{Max M3) DCON74 151.6 66.61 1.3 -60.198 -5.017 -10.413 -7166.857 -597.238
Load Case Axial (P) Shear (V2) Shear (V3) Torsion (T) Torsion (T) Moment (M2} Moment (M3} Moment (M3])
ER2 (Max P) DCON18 147.18 -108.12 -0.46 215.701 17.975 18.675 -13588.956 -1132.413
ER2 {Max V2) DCONS -58.35 141.24 0.59 -298.35 -24.863 -4.49 17910.506 1492.542
ER2 {Max M3) DCONS -58.35 141.24 0.59 -298.35 -24.863 -4.49 17910.506 1492.542
EL2 (Max P} DCON17 118.66 10.55 -2.15 593.977 49.498 -69.353 4478.591 373.216
EL2 (Max v2) DCON13 -9.33 53.46 -0.92 286.033 23.836 -7.837 7945.794 662.150
EL2{Max M3) DCONS 30.19 42.85 -1.1 355.635 29.636 9.778 8756.796 729.733
EB2 (Max P) DCON5 692.49 27.98 -2.08 190.049 15.837 98.334 355.225 29.602
EB2Z (Max V2) DCON17 292.51 49 1.87 336.019 28.002 114.352 1038.699 86.558
EB2({Max M3} DCON3 17.41 27.35 -0.22 -55.3 -4.608 -0.608 3508.527 292,377
ET2 {(Max P) DCONG 664.33 30.36 3.27 -267.122 -22.260 -125.391 -2849.345 -237.445
ET2 (Max V2) DCONS -509.11 -40.47 0.91 173.139 14.428 363.865 -38.908 -3.242
ET2{Max M3) DCON17 -492.62 3.15 -2.16 241.834 20.153 97.103 4844.513 403.709
Load Case Axial (P) Shear (V2) Shear (V3] Torsion (T) Torsion (T) Moment (M2) Moment (M3} Moment (M3)
SR2 (Max P) DCON20 470.46 146.44 2.83 -238.606 -19.884 62.256 15768.584 1314.049
SR2 (Max v2) DCON13 440.82 190.09 2.46 -338.927 -28.244 57.654 20921.703 1743.475
SRZ (Max M3) DCON13 440.82 190.09 2.46 -338.927 -28.244 57.654 20921.703 1743.475
SL2 (Max P) DCON15 269.95 72.41 -1.47 -351.921 -29.327 -73.499 15275.676 -1272.973
SL2 (Max V2) DCONG1 -109.89 159.6 0.82 411.263 34.272 85.731 26739.088 2228.257
SL2(Max M3) DCONG1 -109.89 159.6 0.82 411.263 34.272 85.731 26739.088 2228.257
SB2 (Max P) DCON13 1078.89 -44.82 2.71 5.955 0.496 135.276 -23324.788 -1943.732
SB2 (Max V2) DCON20 633.11 -72.23 5.38 -1170.244 -97.520 327.926 -18686.789 -1557.232
SB2{Max M3) DCON68 793.77 -61.35 2.44 112.489 9.374 104.515 -25840.677 -2153.390
ST2 (Max P} DCON14 1409.83 147.11 4.28 180.263 15.022 -140.453 34039.847 2836.654
ST2 (Max V2) DCON15 515.75 171.31 -5.5 -976.881 -81.407 -177.286 17604.327 1467.027
ST2(Max M3) DCON19 1064.65 153.98 3.4 273.862 22.822 -107.185 37310.669 3109.222
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SR1

Washington Park Condominiums
Mt. Lebanon, PA

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

SR2

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

T 4000 P 0.0025 Pt 0.0025

fy 60000 spacing 13 spacing 18

t 18 Wy 116.03 Wy 116.03

h 96.33 W, 21558 W, 218.58

Iy 10 v, -63.87 v, -63.87

A 116.03 12, 51.97 12, 81.97
95 Ay 0.180 Ay 0.180

Use (2)#5 @ 18"

Use (2)#5 @ 18"

T 4000
f, 60000
t 15
h 96.33
Iiy 10
Wy 190.09
96

Pt 0.0025
spacing 18
Wy 190.09
W 218.58
v, 34.88
1/ 24, 51.97
Ay 0.180

Pt 0.0025
spacing 18
Wy 190.09
L' 218.58
v, 34.28
1/ 24N, 51.97
Ay 0.180

SL1

Use (2)#5 @ 18"

Use {2)#5 @ 18"

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

512

fi 4000

fy 60000

i 15

h 96.33

I 10

i 134.71
=l

o 0.0025

spacing 18
v, 134.71
V, 21858
v, -38.96

1/2¢V, 81.97
A, 0.180

Pt 0.0025

spacing 15
Wy 134.71
W, 21858
v, -38.96

1/2dv. 81.97
A, 0.180

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

Use (2145 @ 18"

Use (2)#5 @ 18"

fie 4000
i 60000
t 15
h 96.33
Iy 10
My 155.6
=l

Pt 0.0025

spacing 18
Yy 159.6
W, 218.58
v, 5.78

1/2¢v, 81.97
Ay 0.180

Pt 0.0025

spacing 18
Wy 159.6
W, 218.58
v, 5.78

1/2¢v, 81.97
A, 0.180

SB1

Use {2)#5 @ 18"

Use {2)#5 @ 18"

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

SB2

fl 4000

f, 60000

T 15

h 96.33

It 19.542

Yy 81.56
187.6032

o 0.0025

spacing 18
Yy 81.56
V. 427.14
Y, 318.40

1/2¢V, 160.18
A, 0.180

[oR 0.0025

spacing 18
Yy 81.56
. 427.14
' 318.40

1/20v 160.18
A, 0.180

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

Use (2)#5 @ 18"

Use (2)#5 @ 18"

fl 4000

i 60000

t 15

h 96.33

liy 19.542

Wy 72.23
187.6032

[oR 0.0025

spacing 18
Yy 72.23
v, 427.14
Y, -330.84

1/2¢v, 160.18
A, 0.180

o R 0.0025

spacing 18
Yy 72.23
. 427.14
' -330.84

1/2¢V, 160.18
A, 0.180

5T1

Use (2)#5 @ 18"

Use (2)#5 @ 18"

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

ST2

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

fi 4000

Ty £0000

t 15

h 96.33

[y 19.542

Yy 171.31
187.6032

Pe 0.0025

spacing 18
Yy 171.31
V. 427.14
V, -198.73

1/2¢v, 160.18
A, 0.180

[oR 0.0025

spacing 18
Yy 171.31
v, 427.14
V, -198.73

1/2¢v, 160.18
A, 0.180

Use {2)#5 @ 18"

Use {2)#5 @ 18"

fi 4000 o 0.0025 [oR 0.0025

fy 60000 spacing 18 spacing 18

t 18 vy 126.92 vy 126.92

h 96.33 V. 427.14 v, 427.14

[ 19.542 ' 257.92 V, 257.92

Yy 126.92 1/24V, 160.18 1/2¢\, 160.18
187.6032 A, 0.180 A, 0.180

Usef2)#5 @ 18" Use [2)#5 @ 18"
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ER1
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Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

° 4000

f, 60000
18

h 96.33

I 10

W, 134.92
96

P 0.0025
spacing 18
Yy 134.52
1A 21B.58
Y, -3B.68
1/24V, 81.97
A 0.180

P 0.0025
spadhng 18
vy 134.92
V. 218.58
Y, -3B.68
1/24V, B81.57
A, 0.180

Use (2) #5 @ 18"

Use (2)#5 @ 18"

ERZ
Design Conditions Hor.izontal Shear \r'e.rtial Shear
Reinforcement Reinforeement
i 4000 Pt 0.0025 P 0.0025
fy 60000 spacing 18 spacing 18
i 18 vy 141.42 Vo 141.42
h 96.33 V. 21B8.58 V. 21B8.58
Iy 10 \'A -30.02 Y, -30.02
Vu 141.42 17240, 81.597 172, 81.597
d 965 Ay 0.180 A, 0.180

EL1

Use (2) #5 @ 18"

Use (2} #5 @ 18"

Design Conditions

Horizontal Shear
Reinforcament

Vertical Shear
Reinforcament

T 4000
f, 60000
t 18
h 96.33
I 10
Ao 80.06
d 36

= 0.0025
spacing 18
A" 20.06
W, 218.58
LA -111.83
1/24V, 81.97
A 0.180

= 0.0025
spadng 18
i 80.06
W, 218.58
\'A -111.83
1/24V, 81.97
A 0.180

Use (2) #5 @ 18"

Use (2)#5 @ 18"

ELZ
Dasign Conditions Hor.izontal Shear \r'e.rtial Shear
Reinforcement Reinforcamant
A 4000 [ 0.0025 [sN 0.0025
£ £0000 spacing 18 spacing 18
£ 18 vy 53.46 Yy 53.46
h 06.33 V. 218.58 V. 218.58
b 10 \'A -147.30 Y, -147.30
A 53.46 1720, 81.97 172, 81.597
d £l A 0.180 A, 0.180

EBL

Use (2} #5 @ 18"

Use (2) #5 @ 18"

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcament

EB2

. 4000

f, 60000
18

h 96.33
I, 12
W, 384

115.2

a1 0.0025
spacing 18
Vi 38.4
LA 262.25
\'A -211.09
1/24V, 98.36
A 0.180

[sN 0.0025
spadng 18
Vi 38.4
LA 262.29
LA -211.09
1124V, 98.36
A 0.180

Use (2) #5 @ 18"

Use (2) #5 @ 18"

Design Conditions Hor.izontal Shear \r'e.rtial Shear
Reinforcement Reinforcement
fi 4000 P 0.0025 =X 0.0025
12 £0000 spacing 18 spacing 18
t 18 v, 49 v, 49
h 96.33 V. 21B8.58 V. 21B8.58
L 10 Vs -153.24 Y, -153.24
M 49 1724V, 81.97 1724V, 81.597
d 96 A 0.180 A, 0.180

ETL

Use (2) #5 @ 18"

Use (2} #5 @ 18"

Design Conditions

Horizontal Shear
Reinforcement

Vertical Shear
Reinforcement

foe 4000
fy 60000
t 18

h 96.33
b 12

M BE.61
d 115.2

P 0.0025
spacing 18
Yy 66.61
Ve 262.25
Vi -173.48
1724V, 98.36
A, 0.180

P 0.0025
spadng 18
Vi 66.61
Ve 262.25
W, -173.48
1/24V, 98.36
A, 0.180

Use (2) #5 @ 18"

Use (2)#5 @ 18"

ET2
Design Conditions Hor.izontal Shear \r'e.rtial Shear
Reinforcement Reinforcement
Tl 4000 [ 0.0025 =% 0.0025
fy &0000 spacing 18 spacing 18
: 18 Vy 40,47 Yy 40.47
h 96.33 V. 21B8.58 V. 21B.58
I 10 W, -164.62 W, -164.62
Yo 4047 17200, 81.57 172, 81.597
d 96 A, 0.180 A 0.180

Use (2) #5 @ 18"

Use {2} #5 @ 18"
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s Detail for Shear Walls:
SL1, SR1, SL2, &SR2
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3

Detail for Shear Walls: Detail for Shear Walls:
ER1 & EL1 EB2, ER2, EL2, & ET2
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Detail for Shear Walls:
EB1 & ET1

Detail for Shear Walls:
SB1, ST1, SB2 & ST2
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Code: ACI 318-02

LUinits: Englsh

Run axds: Biaxial

Run option: Investigation
Slendemess: Not considered
Column type: Structural

Code: ACI 318-02

LUinits: Englsh

Run axds: Biaxial

Run option: Investigation
Slendemess: Not considered
Column type: Structural

0 P (kip) T T A ] P (kip)
2000 8000
- v L (Pmax)
(Praix)
+ +
& x '.-H. lu. . fi. x : .

Bars: ASTM AB15 Bars: ASTM AB15
Date: 040209 ? = Date: 040209
-30000 P
Time: 163235 ; ; Time: 163200 —t
(Pmin} M (0) (kft) 18000
(Pmin) M (359°) (k-ft)
-2000 -+ -1000

peaColumn v3.64. Licensed to. Penn State University. License ID: 52411-1010265-4-22545-28F 40 peaColumn v3.64. Licensed to; Penn State University. License ID: 52411-1010265-4-22545-28F 40D

File: ¥:\~One Last Final Last Time\PCA ColumniShear Walls\EB1 cal File: ¥:\~One Last Final Last Time\PCA ColumniShear Walls\EBZ col

Project: Project:

Column: Engineer: Column: Engineer:

fo=4ksi ty = 60ksi Ag=4320in2 4245 bars fo=4ksi ty = 60ksi Ag=3456in2 34 bars

Ec= 3605 ksi Es=20000ksi As =1302in%2 Rho = 0.30% Ec= 3605 ksi Es=20000ksi As =11.42in%2 Rho =0.32%

fo=3.4ksi fe=34ksi Xo = 13200 1.138410+007 in*4 fe=34ksi Xo = 10.130n be= 5.697800+006 in*4

&_u = 0.003 infin Yo =0.00in Iy = 1.530848+006 in*4 &_u = 0.003 infin Yo =0.00in Iy = TBETTS in*4

Betal = 0.85 Clear spacing = 8.37 in Clear cover = NIl Betal = 0.85 Clear spacing = 8.37 in Clear cover = N

Confinement: Tied phi(a) = 0.8, philb) = 0.9, phiic) = 0.65 Confinement: Tied phifa) = 0.8, phiib) = 0.8, philch = 0.65

F {iig) P (kip)
R o (Pmax)
. {Pmax)
™ “ / .\..
78 x 120 in 114 x 4

Cote: ACI 315-02 Code: ACI 31802

Units: English T Units: English

Run axis: Biaxial Run axis: Biaxal

Run option: Investigation Run option: Investigation

Slendermess: Not considered T Slendemess: Not considered

Column type: Structural Column type: Structural

Bars: ASTM 4815 Bars: ASTM AB15

L . ; 1.7 ' \ N
Date: 040208 e —t— p—rt—t— Date: 040209 — gy o N WGt L
Time: 16:31:24 (PrinM (350 (ft) Time: 16:30:32 -30000 N 30000
(Pmin) M (358°) (k-ft)

peaColumn v3.64. Licensed to: Penn State University, License 1D 52411-1010265-4-22545-28F 4D

peaColumn v3 64, Licensed to: Penn State University. License ID: 52411-1010265-4-22545-26F 4D

Fila:
Project:

Column:

fo=4ksi fy = B0ksi
Ec= 3605 ksi Es = 26000 ksi
fo=J4ksi fe=34ks
&_u = 0,003 infin
Betal = 0.85
Confnement: Tied

“\~Ome Last Final Last Time\PCA ColumniShear Walls\EL1.col

Enginser:

Ag = 4320in2

As = 13.02In"2

¥o =18.50in

Yo =0.00in

Clear spacing = 8.37 in

phifa} = 0.8, phifo)= 0.9, philc) = 0.65

42 #5 bars

Rho = 0.30%

I% = 8.28848a+005 in*4
Iy = 2:3498+006 in*4
Clear cover = NIA

Project:

Cobumn:
fo=4ksi

Ec= 3605 ksi
fo=34ksi

&_u = 0.003 infin
Betal = 0.85
Confinement: Tied

File: ¥'\~One Last Final Last Time\PCA ColumniShear Walls\SL1 col

Engineer:
fy = B0ksi Ag = SB18IM2
Es = 26000 ksi As = 16T4in"2
fc=34ks Xo =38.080n
Yo =000in

Clear spacing = 8.37 in

phita) = 0.8, phif) = 0.8, phiic) = 065

54 #5 bars.

Rho =0.30%

I = 1.167442+007 in"4
ly = 7.0312e+006 in*4
Clear cover = NiA
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P (kip)
4000

i

(Pmax)

Code: ACI 318-02

Uniits: English

Run axis: Biaxial

Run oplion: Investigation
Slendemess: Not considered
Column type: Structural

Bars: ASTM AB15

Date: 04002108

¥ 4

b
60000

(Pmin) M (3597) (k-ft)

Time: 18:33:11

-2000 -+

pcaCaolumn v3.64. Licensed to: Penn State University. License D: 52411-1010265-4-22545-28F40

File: Y:\=One Last Final Last Time\PCA ColumniShear Walls\ST2 col

Project:

Column: Engineer;

fe=4ksi fy =60ksi Ag=5T24i0°2 56 #5 bars

Ec= 3805 ks Es = 20000 ksl As =17.380n"2 Rho = 0.30%
fc=34ksi fo=34ks Xo =7.82in b = 3.68061e+007 in*4
&_u = 0.003 infin Yo =0.00in Iy = 1,33733a+006 In*4
Batal =085 Clear spacing = 537 in Clear cover = N,
Confnement: Tied phi(a) = 0.8, phi(b} = 0.9, phi(c) = 0BS5S

B. Follett Page 86



Architectural Engineering Senior Thesis Washington Park Condominiums
Final Report Mt. Lebanon, PA

Appendix D: Reinforced Concrete Coupling Beams
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Max Wind Loading

Bearn 7{Stair 2) Bearn 3 {Stalr 1}
Story Spandrel V2 IF T th-ft) M3 M3 (k-ft) Stary Spandrel V2 it T fk-ft} M3 M3 {l-ft)
ROOCF B7 17.42 15.332 1:28 427.857 35.65 ROCF B3 15.84 14.6 1.22 350.214 259.18
8TH B7 36.62 29,1597 243 B880.943 73.41 8TH B3 17.54 17.525 1.46 426.54 35.55
7TH B7 38.92 25.029 2.08 891.973 74.33 7TH B3 25.26 20,065 1.67 577.218 48,10
6TH B7 43.56 27.373 2.28 987.327 82,28 &TH B3 26.29 16.408 1.37 596.334 49,69
5TH B7 48.16 25403 245 1093.734 91.14 5TH B3 28,39 17.254 1.44 645.447 53.79
4TH B7 51.54 30.838 2.57 1171.626 97.64 ATH B3 258,69 17.778 1.48 675.866 56.32
3RD B7 52.73 31.164 2.60 1157.056 95.76 3RD B3 25.63 17.585 1.47 674.034 56.17
2ND B7 55.02 36.935 3.08 1302.006 ] 108.50 2ND B3 30.05 19.578 1.63 F13.036 55.42
15T B7 34.11 37.581 313 754.077 62.84 15T B3 17.98 22.762 1.80 398.137 33.18
Beam 6 (Stair 2) Beam 1 {Stair 2}
Story Spandrel W2 T T fle-ft) M3 M3 [k-ft) Story Spandrel V2 T T fkft) M3 M3 [k-ft)
ROCE B& 9.88 14,189 1.18 221.635 18.47 ROCF Bl 929 14.425 1.20 271.2592 22,61
8TH B 21.32 20.515 1.71 467.015 3B.92 BTH Bl 17.92 20,702 173 510.432 42.54
¥TH B 23.12 18.848 1.57 481.977 40.16 7TH Bl 16.37 17.192 1.43 440,335 36.69
&6TH B& 25.76 15.859 1.65 530.308 44,15 6TH Bl 16.25 17.558 1.46 432,294 36.02
5TH B& 2843 21.238 1.77 585.923 48.83 5TH Bl 15.95 17.813 1.48 425.019 35.42
ATH B& 30.5 22,02 1.84 628.673 52.39 4TH Bl 15.11 17.425 1.45 402,745 33.56
3RD BE 3172 21.838 1.83 652,691 54.39 3RD Bl 13.48 16.345 1.36 358.989 29.92
2ND B 34.12 27.837 2.32 726,758 60.57 2ND B1 12.03 18.038 150 335.52 27.56
15T B 24.24 18.973 1.58 490.55 40.88 18T Bl 579 9.032 0.75 147.824 12.32
Max Sefsmic Loading
Bearn 7 (Stair 2) Beam 3 {Stalr 2)
Story Spandrel W2 T T fkft) 3 M3 k-t Story Spandrel V2 T T {kft) M3 13 k-t
ROOCE B7 8.1 8.843 0.737 195,78 16.648 ROOF B3 8.93 9.636 0.803 216.517 18.043
EBTH B7 17.13 16.272 1.356 408416 34.035 ETH B3 17.54 17.5259 1.4a61 426.54 35.545
FTH B7 16.22 13.443 1.120 357.852 28,821 7TH B3 16.38 14.456 1.205 360.657 30.055
6TH B7 17.52 14.176 1.181 385.435 32,120 &6TH B3 17.34 14,867 1.235 380.642 31.720
5TH BY 18.65 14,581 1.215 410,713 34.226 5TH B3 18.15 15.234 1.270 398.658 | 33.222
ATH B7 19.17 14.672 1.223 422.046 35.171 ATH B3 18.35 15.125 1.260 402,991 33.583
3RD BY 18.78 14.082 1.174 414,241 34.520 3RO B3 17.63 14.248 1187 387947 523877
2ND B7 15.58 5.6004 0.800 345.725 28811 2ND B3 14.86 10.685 0.851 316.05 26.341
15T B7 15.56 32.673 2.723 386.957 32.250 18T B3 13.57 20.051 1.671 338.212 28.184
Beamn & (Stair 2) Beam 1 {Stalr 2}
Story Spandrel W2 i T {k-ft} W3 M3 {k-ft) Story Spandrel Y2 1 T fk-ft) M3 M3 {k-ft)
ROOCE BE 4.61 6.35 0.529 101.482 8.457 ROOF Bl 443 7.225 0.602 122.52 10.210
8TH B& 5.85 12.079 1.007 214,281 17.857 ETH Bl 8.7 12,658 1.058 236.452 19.704
fTH BG 9.71 10.577 0.881 194,935 16.245 fTH Bl 7.32 10.367 0.864 183.585 15.332
&6TH Bo6 10.45 10.826 0.902 208.89 17.416 6TH Bl 742 10.503 0.875 186.107 15.509
5TH BE 11.1 11.208 0.934 222,179 18.515 5TH B1 746 10.561 0.880 187.151 15.556
ATH B& 11.38 11.127 0.927 227.52 18.960 ATH Bl 7.23 10.159 0.847 181.282 15.107
3RD B& 11.22 10.654 0.B88 224,81 18.734 3RD Bl 6.64 9.353 0.779 166.557 13.880
2ND B& 5.84 8.505 0.709 152,466 16.0359 2ND Bl 5.2 7.096 0.591 127.848 10.654
15T B 10.51 12.656 1.055 235.97 19.664 15T Bl 4.97 6.535 0.545 1359.007 11.584
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Coupling Beam 7 {Stalr 2)

Story [y ¢in} | h{in} Infh B Mo d ASmin Ariin Flexural Reinf. Shear Reinf. Skin Reinf.
ROOF 40 58 0.69 1044 264,113 55 4,400 0.495 (e @ 6" T&B {2} Legs of #5 @ 11" #4 @ 6.5"
ETH 40 54 0.74 972 614,747 51 4,080 0.459 (e @ 6" T&B {2} Legsof #5@ 11" #4 @ 6.5"
7TH 40 26 1.54 468 295,989 23 1.840 0.320 (5@ 6" TE&B {(2)Legsof #4 @ 16" MNone
BTH 40 26 1.54 468 295.989 23 1.840 0.220 (IHS @ E"TE&B {2) Legs of #4 @ 16" None
5TH 40 26 1.54 468 295.989 23 1.840 0.320 (25 @B"T&B {2)Legs of #4 @ 16" None
4TH 40 26 1.54 468 295.989 23 1.840 0.320 (2@ 6" TE&B {2)Legsof #4 @ 16" MNone
3RD 40 26 1.54 468 295.989 23 1.840 0.320 (3RS @ B " T&B {2} Legs of #4 @ 16" None
2ND 40 26 1.54 468 295.989 23 1.840 0.320 (25 @ 6" T&B {2} Legs of #4 @ 16" Mone
15T 40 1] 0.61 1188 THLEST 53 5.040 0.567 {(2IHO@B"T&B {2)Legsof #5@ 11" #4 @ 6.5"
Coupling Beam 6 (Elevator 2)
Story I finy | hin} In/h By Vo d Asmin Avin Flexural Reinf. Shear Reinf. Skin Reinf.
ROOF a6 58 0.79 1044 Bh0. 284 a5 4,400 0.495 (2 HE@B"TEB {2)Legsof #5@ 11" #4 @ 6"
8TH 46 54 0.85 972 614.747 ol 4,080 0.459 (NHE@ B"T&B {2) Legs of #5 @ 11" #4@ 6"
JTH a6 26 1.77 468 295.989 23 1.840 0.320 (2@ 6" TE&B {2} Legs of #4 @ 16" MNone
&TH 46 26 1.77 468 295.989 23 1.840 0.320 (5@ 6" T&B {2} Legsof #4 @ 16" MNone
5TH a6 26 1.77 468 295.989 23 1.840 0.320 (BIHS @ 6" T&B {2} Legs of #4 @ 16" Mone
4TH 46 26 177 468 295.989 23 1.840 0.320 (5@ 6" TE&B {2} Legs of #4 @ 16" MNone
3RO a6 26 13T A58 295,989 23 1.840 0.320 (25 @ 6" TE&B {(2)Legs of #4 @ 16" Mone
2ZND a6 26 LHT 468 295,989 23 1.840 0.320 (5@ 6" TE&B {(2)Legsof #4 @ 16" MNone
15T 46 1] 0.70 1188 751352 53 5.040 0.567 (2O @B"TE&B {2)Legsof #5@ 11" #4 @ 6"
Coupling Beam 3 {5tair 1)
Story [o4iny | hin) [/h B Vo d Asin Avin Flexural Reinf. Shear Reinf. Skin Reinf.
ROOF 40 58 0.69 1044 Bh0. 284 55 4,400 0.495 (e @ 6" T&B {2} Legs of #5 @ 11" #H4 @ 6"
2TH 40 54 0.74 Q72 514,747 51 4.080 0.459 (2 HE@B"T&B {2)Legs of #5 @ 11" H4 @ 6"
7TH 40 26 1.54 468 295.989 23 1.840 0.320 (25 @ 6" T&B {2} Legsof #4 @ 16" Mone
&TH 40 26 1.54 468 295.989 23 1.840 0.320 (5@ 6" TE&B {2} Legsof #4 @ 16" MNone
SIE 40 26 1.54 468 295.989 23 1.840 0.3220 (BIHS @ " T&B (2} Legs of #4 @ 16" Naone
4TH 40 26 1.54 468 295,989 23 1.840 0.320 (5@ 6" TE&B {2) Legs of #4 @ 16" MNone
3RD 40 26 1.54 468 295.989 23 1.840 0.320 (25 @ 6" T&B {(2)Legsof #4 @ 16" MNone
ZND 40 26 1.54 468 295.989 23 1.840 0.320 (3HS @ B " T&B {2} Legs of #4 @ 16" None
15T 40 1] 0.61 1188 FH1 287 53 5.040 0.567 (2O @ B"TEB {2} Legs of #5@ 11" #HA @ 6"
Coupling Bearn 1 (Elevator 1)
Story | 15 {ind | hiin} [/h Aoy W, d A i Ao Flexural Reinf. Shear Reinf. skin Reinf.
ROCF 45 58 0.79 | 1044 | 660.284 55 | 4400 | 0.495 | (2} H#S @ 6"T&B | {2)legsof#5@ 117 #4@ 6"
2TH a6 54 0.85 972 514,747 51 4.080 0.459 (2@ B"T&B {2} Legsof #5@ 11" #H4 @ 6"
7TH 46 26 02 468 295.989 23 1.840 0.320 (IR @ 6" T&B {2} Legsof #4 @ 16" None
BTH a6 26 13T A58 295.989 23 1.840 0.320 (25 @ 6" TE&B {2} Legsof #4 @ 16" MNone
5TH a6 26 LHT 468 295,989 23 1.840 0.320 (5@ 6" TE&B {2) Legs of #4 @ 16" MNone
4TH 46 26 LT 468 295.989 23 1.840 0.320 (25 @ 6" TE&B {(2)Legs of #4 @ 16" MNone
3RD 46 26 1.77 468 295.989 23 1.840 0.320 (25 @B"T&B {(2)Legsof #4 @ 16" None
2ND a6 26 1.77 468 295.989 23 1.840 0.320 (S @ B"TEB {(2)Legsof #4 @ 16" MNone
TaF 46 =151 0.70 1188 71357 53 5.040 0.567 (2O @B"TEB {2} Legs of #5@ 11" H4 @ 6"
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I

(3) Legs #3

Stirrups @ 6"
2l_2ll
3"
(I 1
3)#5@ 6" 3
To(p)& Bo%om
l 1I_6|l (
o\ . (3) Legs #4
Stirrups @ 6"
#4 @ 6"
5!_6"
3ll
\&
(3)#9 @ 6"

Top & Bottom
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’Il 1l_6l| "/
7/ 1'_6“ b
N l |
(3) Legs #4 »
Stirrups @ 6" (3) Legs #3
Stirrups @ 6"
#4' @ 6.5“ #4 @ 6Il
4'-10 46"
3ll 3“
. L B
(3)#9 @ 6" (3)#9 @ 6"
Top & Bottom Top & Bottom

B. Follett Page 91



Architectural Engineering Senior Thesis Washington Park Condominiums
Final Report Mt. Lebanon, PA

Appendix E: Concrete Moment Frame — Columns and Beams
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Column €55 (Column Line 9) for Seismic

Story Floor Load P V2 V3 T M2 M3

Max P 1st SEISMICYX 932 0.24 -0.65 0.00 8.39 -3.13
Max V2 Roof SEISMICXY 1.27 0.49 0 0.42 045 7.67

Max T 6th SEISMICXYY ] 2.16 0.38 -0.3 1.58 2,01 -0.40
Max M2 2nd SEISMICYX -8.91 -0.26 0.87 0.29 11.70 -3.94
Max M3 2nd SEISMICXY 1.27 0.49 0 0.42 0.45 7.67

Column C55 (Column Line 9) for Wind

Story Floor Load P V2 V3 T M2 M3
Max P 1st DCON14 42,52 -0.12 1.15 0.00 -1.55 0.17
Max V2 Roof DCON21 0.49 0.58 -0.23 -1.17 1.09 -4.08
Max T 5th DCON14 25.02 0.13 4.41 2.57 17.96 -0.22
Max M2 2nd DCON13 -39.7 -0.18 4.44 -1.84 37.06 -2.30
Max M3 2nd DCON15 22.83 0.51 -2.19 0.48 -18.57 5.35

Column C80 (Column Line 9) for Seismic

Story Floor Load P V2 V3 T M2 M3
Max P 1st SEISMICYXX ] -14.6 -0.66 0.11 0.00 -1.44 8.54
Max V2 Roof SEISMICXYY | -1.64 2.52 0.04 1.44 047 11.33
Max T 6th SEISMICXYY | -7.37 2.16 -0.02 1.58 0.30 -8.11
Max M2 2nd SEISMICYX | -2.68 0.33 0.55 0.29 11.89 3.28
Max M3 2nd SEISMICXYY | -13.84 1.74 -0.08 0.95 -1.52 16.89

Column €80 (Column Line 9) for Wind

Story Floor Load P V2 V3 T M2 M3
Max P 1st DCON20 13.02 0.15 -0.79 0.00 10.29 -1.94
Max V2 Sth DCOMN19 -6.55 2.34 -0.1 2.22 -0.90 -10.33
MaxT Sth DCON14 -5.22 2 -0.12 2.57 -1.29 -9.03
Max M2 2nd DCON13 9.95 -1.99 0.79 -1.84 14.07 -13.01
Max M3 2nd DCON19 -11.89 2.2 -0.62 1.59 -10.88 14.62

Column C65 (Column Line 9) for Seismic

Story Floor Load P V2 V3 T M2 M3
Max P 1st SEISMICXYY | 20.28 -0.71 0.17 0.00 -0.23 0.96
Max V2 Roof SEISMICXYY 2.34 1.5 0.57 1.44 2.89 647
Max T 6th SEISMICXYY | 10.36 1.36 0.45 1.58 2.77 7.54
Max M2 2nd SEISMICYX 3.73 0.06 0.59 0.29 11.88 -1.20
Max M3 2nd SEISMICXYY | 19.24 1.3 0.33 0.95 2.84 14.96

Column €65 (Column Line 9) for Wind

Story Floor Load P V2 V3 T M2 M3
Max P 1st DCON19 20.2 -0.25 0.88 0.00 -1.18 0.33
Max V2 2nd DCON19 18.59 1.69 -0.14 1.59 -6.21 -1.01
Max T 5th DCON14 8.63 1.22 0.27 2.57 -0.57 6.10
Max M2 1st DCON13 -16.99 0.2 -1.13 0.00 14.64 -2.63
Max M3 2nd DCONL19 18.59 1.69 -0.14 1.59 -7.56 15.03
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Concrete Column Loading

Type Area Self Wt. Dead Live Quake Wind Snow LC

Corner (C55) 118.75 49.027 194.750 53.438 9.320 42.520 2.731 415.37

Exterior 1 (C65) 314.71 49.027 516.124 141.620 20.280 20.200 7.238 855.74

Exterior 2 (C80) 240.33 49.027 394.141 108.149 14.600 13.020 5.528 663.55

Shear Reinf.
Type Flexural Reinf. Transverse Reinf.
AVpin 0.240
" Use (2) #4 Hoops @ . "
Corner (C55) (8)#8 @ 9 8" for 24" each end Use (3) #3 Ties @ 24
. " Use (2) #4 Hoops @ . "
Exterior 1 (C65) (8)#8 @ 9 8" for 24" each end Use (3) #3 Ties @ 24
. " Use (2) #4 Hoops @ . "
Exterior 2 (C80) (8)#8 @ 9 8" for 24" each end Use (3) #3 Ties @ 24
3.0" 9.0" 3.0" 9.0”
(| (] | [|
3.0" 3.0"

.

X

.
24.0"
%)
_f_ <

X

.
—
24.0"

- - - - » -
24.0° 24.0"
(8) #8 bars @ As =1.10% (8) #8 bars @ As = 1.10%
(2) #4 Hoops @ 8" for 24" each end (3) #3 Ties @ 24"
Exterior Column Reinforcement Detail - Exterior Column Reinforcement Detail -
Column Ends Throughout Column
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Story Spandrel V2 | T(k-ft) | M3 (k-ft) Story Spandrel | V2 | T(k-ft) | M3 (k-ft)
ROOF BS 3.86 0.10 29.52 ROOF B9 3.95 0.11 30.68
8TH B9 1.82 0.17 13.79 8TH B9 491 0.24 37.51
7TH BS 1.72 0.17 13.06 7TH B9 5.04 0.23 38.55
6TH B9 1.72 0.18 13.04 6TH B9 5.27 0.26 40.22
5TH B9 1.63 0.18 12.39 5TH B9 5.3 0.26 40.48
4TH BS 1.5 0.17 11.41 ATH B9 5.19 0.26 39.66
3RD BS 1.35 0.15 9.89 3RD B9 4.83 0.25 36.88
2ND B9 1.05 0.13 5.98 2ND B9 4.22 0.22 32.26
1ST B9 0.62 0.08 4.74 1ST B9 2.75 0.14 21.04
l 1 I_OII r
\\ |
O o (2) #3 Hoops
@ 4" for 36"
y in each end
1 l_6ll (2) #5
T&B
1_" 1 I_OII
\ .
N 1 | O /9 (2) #3 Stirrups
15" /- / @ 8" throughout
Moment Frame Beam Reinforcement f
Detail - Beam Ends 1'-6" (2) #5
T&B

1_ll
e J iE 5
12" 74’
Moment Frame Beam Reinforcement
Detail — Throughout Beam
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— —
Roof Flaor B9 Fourth Floor BS
Given: Estimation of d Torsional Reinforcement Given: Estimation of d Torsional Reinforcement
M, 3068 bd? = 20M, 7.151 Tu 2l {az/P) 36.885 M, 39.66 bd? = 20M, 8.130 Tu s ldavf LA /P 26.885
Vy 3.95 Used= 15.5 Reinf. Needed? no Y, 519 Used= 15.5 Reinf. Needed? no
il 011 Caleulation of A, (Flexure) Transwerse Shear Reinforcement i 0.26 Caleulation of A, (Flexure) Transverse Shear Reinforcement
$ 09 A, | oeez V. 23.527 & 0.9 A | oes2 V. 23.527
b 12 Use [2) #5BarsT & B Vu 2 YadV, no b 12 Use [2) #5BarsT & B V= YW, no
h 18 h 18
i 4000 Shear Reinforcement e 4000 Shear Relnforcement
i 60000 voeaihd | ves i 50000 voeahd | yes
S =df4=3875", use 4" Smax =2 =7.75", use 8" Spnax = 04 =3.875", use 4" Smax=0f2=7.75", use
A | o120 Aven | 0120 AV | 0120 AV | 0120
Use [2) #3 Hoops @ 4" for 36" Usea (2] #3 Strirrups @ 8" Use [2) #3 Hoops @ 4" for Use (2) #3 Strirrups @
@ each end throughout length 36" @ each end 8" throughout length
= o=
Eighth Floor B3 Third Floor B3
Given: Estimation of d Torsional Reinforcement Given: Estimation of d Torsional Reinforcement
M, 37.51 bd? = 20M, 7.907 Tu =lpNF AP 36.885 M, 36.88 bd® = 20M, 7.840 Tu 2 )b VFLA /P 26.885
high 4.91 Used= 15.5 Reinf. Needed? no e 4.83 Used= 15.5 Reinf. Needed? no
il 0.24 Calculation of A, (Flexure) Transverse Shear Reinforcement T 0.25 Calculation of A, (Flexure} Transverse Shear Reinforcement
¢ 09 A 0.882 V. 23.527 o] 0.9 A I 0.882 V. 23.527
b 12 Use [2) #5BarsT & B Vu 21V, no b 12 Use [2) #5BarsT & B Vu 2 VbV, no
h 18 h 18
e 4000 Shear Relnforcement e 4000 Shear Reinforcament
i 60000 vzdvfbd | yes i 50000 Visdifhd | ves
Snax=d/4=3.875", use 4" Smax =02 =7.75", usa 8" Smax = 0f4 =3.875", use 4" Smax=df2=7.75", use
AVimin | o1z Aven | 0420 AV, | 0120 AV | 0120
Use [2) #3 Hoops @ 4" for 36" Use (2] #3 Strirrups @ 8" Use [2) #3 Hoops @ 4" for Use (2) #3 Strirrups @
@® each end throughout length 36" @ each end 8" throughout length
Seventh Floor B9 Sacond Floor B3
Given: Estimation ofd Torsional Reinforcement Given: Estimation of d Torsional Reinforcement
M, 38.55 bz 20M, 2.016 Tu sl AP 36.885 M, 32.26 bd? = 20M, 7.332 Tu = b WFLA/P) 26.885
Vy 5.04 Used= 15.5 Reinf. Needed? no e 4.2 Used= 15.5 Reinf. Needed? no
i3 0.23 Calculation of A, (Flexure) Transverse Shear Reinforcement it 0.22 Caleulation of A, {Flexure) Transverse Shear Reinforcement
& 09 A, | oeez Vv, 23.527 & 0.8 N | oes2 V. 23.507
b 12 Use [2) #5BarsT & B Vu 2 ViV, no b 12 Use [2) #5BarsT & B Vu = VeV, no
h 18 h 18
fie 4000 Shear Relnforcement i 4000 Shear Relnforcement
f, 50000 vosafod | yes f, 60000 Voswfbd | yes
Span= /4 =3.875", use 4" Spax = 0f2=7.75", use 8" Spax = 0f4=3.875", use 4" S =df2=7.75", use
Ao | 0420 Avma | 020 Ao | 0120 A | 0120
Use [2) #3 Hoops @ 4" for 36" Usa (2) #3 Strirrups @ 2" Use [2) #3 Hoops @ 4" for Use (2) #3 Strirrups @
@ each end throughout length 36" @ each end 8" throughout length
Sixth Floor BS Eighth Floor B9
Given: Estimation ofd Torsional Reinforcement Ghven: Estimation of d Torsional Reinforcement
M, 4022 bd® 2 20M, 2.187 Tu £l (A /P 36.885 M, 21.04 bd’ = 20M, 5.922 Tu kdF4A /P | 36885
bl 527 Used= 15.5 Reinf. Needad? no Yy 275 Used= 15.5 Reinf. Needed? no
T 0.26 Calculation of A, (Flexure) Transverse Shear Reinforcement T 0.14 Calculation of A, (Flexure) Transverse Shear Relnforcement
& 09 A | ose v, 23.527 & 0.9 A | oes Ve 23.527
b 12 Use [2) #5BarsT & B VU 2JadV, no b 13 Use [2) #5BarsT & B Vu = VY, no
h 18 h 18
te 4000 Shear Relnforcement i 4000 Shear Relnforcement
£ 60000 Vosavihd | yes n 50000 Voeavfbd | ves
S = df4=32.875", use 47 Sman=df2=7.75" use 8" Snax = Of4 = 3.875", use 4" Smax = dF2=7.75", use
A | o1z Aven | 020 AV | 0120 At | 0120
Use [2) #3 Hoops @ 4" for 36" Usa (2) #3 Strirrups @ 2" Use [2) #3 Hoops @ 4" for Use (2) #3 Strirrups @
@ each end throughout length 36" @ each end 8" throughout length
Fifth Floor B9
Given: Estimation of d Torsional Reinforcement
M, 40.48 bd? = 20M, 8214 Tu 2l {AT/P) 36.885
A 53 Used= 15.5 Reinf. Needed? no
T 0.26 Caleulation of A, (Flexure) Transverse Shear Reinforcement
& 0.9 A, | oeez V. 23.527
b 12 Use (2) #5BarsT &B Yu zradv, no
h 18
i 4000 Shear Relnforcement
fy 50000 ¥, < 4V bd | yes
S = d/4=2.875" use 4" S = df2=7.75" use 8"
At | 0420 Avme | 020
Use [2) #3 Hoops ® 4" for 36" Usa (2] #3 Strirrups @ 8"
@® each end throughout length
- _______________________________________]
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Appendix F: Vibration Damper Cut sheets
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KINETICS™

Description

Kinelics Model FDS Spring Vibration lscialons consist of
Figh deflection, free-slanding, unhoused, large diameter,
Iatorally slable steel springs assembled ino an upper loar

]

Th

Hateed

o iy et ae L " z
Free Standing o - LN w =
Spring Isolators = HEEIE e i
Model FDS 1 and 2 o AR e o
il oo | M |in| & oo | 7 o
o AR B om| 7 i
— AR R el i
[t AR ven | 1 o
e EA e i

=

[

e

[

=

plale and leveling assemibly. To assure stability, the spring Crurge as 180 1
iscialors have labersl spring sbliness gresler han 1.0 e ] ] .. -4
fmes the raled verical stiffness and are designed 1o 100 100

i
BHNHEREENNY

provide & mirkmum of 50% overload capacily. Spngs are

g
TP T PRI ] PR (ST PRI TR R | 1 1

epoxy powder coaled, with a 1000-hour sall spray mting 1 [ n
per ASTM B-117. In lighter capacites, FDS Speing fro! B .
'soialors have molded neoprens boltom ioad plale ) ose | o
assemblies. In heavier capaciies, springs ane welded io = brr4f e 4
the load plate assembles and are furished wilth & s nse | 4 0
neoprene noise isclation pad. FDS Isclators have 5] ™ m
provisons for boling e scialor o the slructure. FDS 1. oes | 7 0
isclators dre availabie wilh defections to 2° (51 mm) and e - 4
wilh load capaches lo 18,000 s, (8165 kp) as standard " aes | 7 0
products, Custom isolators with higher defiection and e -3 " 4
Qrealer i0ad capacles ar 450 availabio. Kinehcs Mode! 10 K "
FDS Spring Isalalors ane heghly effective for control of both el ) i
Figh nd low fregueney vibealion preduced by recipreealng . red B o - B b »
ar or refrigeralion compressoes, pumps, packaged air e T R T P B %
handling and air condiliening equipmenl, certrifugal and s az0 | vor [saon| 264 | aoa | w2 | e 1
axial fans, inlemal combiston angines, el et 430 | | Wno)ae] 40 | Ka | fie 4

100 az | sor | saon| 264 |aoa | 2 | oe "
Application 150 a3 | sor | wson| ae |ao | | e 3
Kinetics Model FDS spring mounls are recommended for . FREBREF
wse In isclating floor mounted sources of noise and 180 a0 | sor | woo | 20 | aoo | a0 | oss
wibration located near criically quiet aness i az | sor | mee | 2o | wo | 20 | o

100 aza | wor | eoe | 3m |weo | 2m | s

100 azn | sor | mos | 2w |ae | o | e

Medel FDS spring mounts are typically used o reduce the
anamissicn of nose and viraton from law speed
mechanical equipment inlo a butding struclure. O

static defiections are availabie lo 2° (51 mm) fo
campengale far long span flear siructures

FDS-1-50008/140008
FDS-2-80008/120008

Model FOS spring mounts are used n @ wide mange of
apphcabons, some requining Kinelics equipment bases in
addion Io spring isolators, and can be used Io suppor

or refigeraion compressars, close coupled and base
mounted pumps, packaged air handiing and refrigertion
equpment, cantifugsl fans, mlemal combuston engines,
and smilar equipmenl. Model FDS isolalors are for use an
equipment Bal is nol subject to lalersl fofces such
a5 wind

Specifications

Vibration isolalors shal be free standing, unhoused,
laleraly slatide steel springs. Spengs shall have &
lnteral stfiness greater ®an 1.0 Lmes e rated
verlical slifitess and shal be designed |o provide &
minimum 50% cverioad capacity

Springs shal be sssembled of welded betwean lop
and ballom load plales. The upper load plale shall be
provided with steel leveling bolts, lock nul and
washer for atiachment 10 the supporied equipment
The lower load plate shall incormporale & non-skid
noise isciation pad and shall have provisions for
bolling the isclalor lo the supporting structure,
as required

Springs shall be selecled lo provide operaling static
dellectons shown on the Viration lscialon
Schedule or 85 clharwse indicated on the propec
documents. Springs shall be color coded or
otherwae identied 1o ndicate ad capocity

Spring solalion mowunts lor icor-mounted equpmaent
shall be Model FDS, as manufaciured by Kinetics
Noise Conbrod, Inc.

ks changes 13 1 and o grodcts witous redcs
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KINETICS™ e i 6 G el

Roof Curb Rail m Iree-stancing, unboused. laterally sible

stool springs. Springs shall have a lateral stiffness.
Model KSR grmarter than 1.0 times the mted vertical siffness ard
shall bo designed for 50% cvaricad to solid,

Springs shall be color coded 1o Indicate ke
capacity.

sEtH

Rails shall provide contimucs suppar for the rootop
equipment and shal ba designed 1o provide isolation

I .
i

against casing.radiated vibeation in the rooHop e e
R et et

A noise and vibration control system
that goes beyond internal isclation.

Description

Kingtics KSA Isclation Aails ane tha naxt generason

isclation sysem designed and engineered o isclale
roofiop equspmant from the roof structure.

Application

Kinatics Model KSR Isclation Rails are spocifically
designed and engineered for use a3 & noise and
vibrasion isolabon system dor roal curt-mourtied

with equipment cvermang and wilh accassible
spriega, the Kinebes KSR goes wall Bayond internal
isolation by reducing casingradated vibration
caused by lurbutant air flow as well as comprassar
and @an vibeaton

S rails e & positvg elasiomenic air and wealh-
o saal parmitting tha inside of tha unit 1o ba usad s
& refurn air plenum. The KSR males with the inside
of the manutactrers curb sliminating any internal
intarfarance. The KSA aiso leatures an improssive
tamily ol options incldng:

* Animirum weather seal flashing
» Soismic restraint

= Airbarne nois contol patkage
» Duct bockolls

equipment

Model KEA isciation rails ate compatible with most
recl-supported aquipment and standard roof curd
systems without modificaticn and provida supper!
naise and vibeason solation, and an air and waler
s0al lor supported equipmant

Typical applicaticns include support and isolation for
isitary-packaged air-handling and relrigeration
equipment, and exhaust fans, ordnanly mounked
dirocty an non-isolated oo curb systams.

Modal KSA isclation rals signilican®y reduce noisa
and vibeaton transmitied from rooftop equipment into
rocd structurgs by using equipmont waight as an ingr-
tia mass to load high-deflecsion. fee-standing, sia-
bia springs integrated with tha continueous
aluminum isolabon i syskm.

equpment housing and stiuclureborne  vibration
from rotnting and mechanical equipment in the
rocicp package.

Fail ot arirociad ak op
ard bottom mambars connacted by spring sclators
and a contituous air- and water-tight seal. The seal
shall b & beaded elasiomeric material retained in a
keyway along the fop extrusion. The weather strip
shall bo sealed along the bottom with an aluminum

fascia strip,

Rail assemblies shall incorporate means for aftach-
ment 1o the buliding and the supported equipment
and shall incorporate additional stiffening members i
necessary 1o Assure stabdity.

Vibeation isolatons shall be selected by the marutac-
turer for sach spocilic applcation 1o comply with
ddellection requirements as shown on the Vibration
Isolation Schedule or as indicated on the project
dosuments.

Fioof Curb Fails shall be Model KSR as marutac-
tured by Kinatics Noise Conlrel. Ine.

8300 irelan Place 1730 Mayersite Crvap
B0, Box 655
Duti, Oh 43017 LST 143
Prone 014-89-0400
P 614580 0540 Fax: 3056711858
won hnalieshone tom
asien @ hinaticancie com
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Appendix G: Concrete Slab Fasteners
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