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Appendix A: Wind Loads

Basic Wind Information (ASCE Ref)
Basic Wind Speed V= 90 mph ASCE 7-05 Figure 6-1
Directionality Factor ks=| 0.85 ASCE 7-05 Table 6-4
Importance Factor | = 1.0 ASCE 7-05 Table 6-1
Exposure Category B ASCE 7-05 £.5.6
Topgraphic Factor k= 1.0 ASCE 7-05 &£.5.7
7, = 1200|ft
o= 7
Velocity Presure Expusure Coefficient evaluatad at
Height z K.=| Varies
Velocity Presure Expusure Coefficient evaluatad at
Mean Roof Height Kn=| 0.8930
Velocity Pressure at Height z g,=| Waries
Velocity Pressure at Mean Roof Height g, =| 15.7
Equivalent height of Structure = 701
Intensity of turbulance I,= 0.3
Integral Length Scale of Turbulence L,=| 347.0
Background Response Factor (N/S) =l 0778
Background Reponse Factor [E/W) = 0.829
Gust Effect Factor (N/S) G=| 0.850
Gust Effect Factor (E/W) =[ 0.850
Internal Pressure Coefficients G =| *0.18
External Pressure Coefficient (Windward) G = 0.8
Exlemal Pressure Coellicienl (N/S Leeward) G = 0.3
External Pressure Coefficient (E/W Leaward) C,= 05
External Pressure Coefficient (Sidewall) G- -0.7
External Pressure Coefficient (Roof Section 1) G = -0.9  |(From Windward Edgetto 70.14 ft.)
External Preszure Coefficient (Roof Section 2) = 05 (From 70.14 to0 140 28 ft)
External Pressure Coefficient (Roof Section 3) C,=| -03 |(From 140.28 to 297.53 ft.)
Basic Building Information
Mean Building Height h= 21378(mm
70.14|ft
N-S L- 137.44(ft
B= 297.55|ft
o L= 297.55|ft
B= 137.44|ft
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Design Wind Pressures p in N-5 Direction

Story Height Level Height External

Location K, g, (psf) Pressure

GC 5
mm) | () {mm) (Fo) a5 (p=h

0 0 0 0
4700 15.420 4700 15.4199 0.5793 10.210 6.943
3930 12.894 8630 28.3136 0.6891 12.146 8.259
Windward 3930 12.894 12560| 41.2073 0.7671 13.521 9.194
3930 12.894 16490| 54.1010 0.8291 14.614 09.938
3930 12.894 20420| 66.9948 0.8814 15.535 10.564
959 3.146 21379 70.1411 0.8930 15.740 10.703
Leeward All 0.8930 15.740 -4.014
Side All 0.8930 15.740 9.365
Roof (From Windward Edget to 70.14 ft.) 70.1411 0.8930 15.740 -12.041
(From 70.14 to 140.28 ft.) 70.1411 0.8930 15.740 -6.689
Design Wind Pressures p in E-W Direction

) . External

Location Story Height Level Height K, a, (psf) Pressure
(mm) | (R (mm) () a6CP (P

0 0 0 0

4700 15.420 4700 15.4199 0.5793 10.210 6.943
3930 12.834 8630 28.3136 0.6891 12.146 8.259
Windward 3930 12.894 12560 41.2073 0.7671 13.521 9.194
3930 12.894 16490 54.1010 0.8291 14.614 9.938
3930 12.894 20420 66.9943 0.8814 15.535 10.564
959 3.146 21379| 70.1411 0.8930 15.740 10.703
Leeward All 0.8930 15.740 -1.014
Side All 0.8930 15.740 -9.365
(From Windward Edget to 70.14 ft.) 70,1411 0.8930 15.740 -12.041
Roof (From 70.14 to 140.28 ft.) 70.1411 0.8930 15.740 -6.689
(From 140.28 to 297.53 ft.) 70.1411 0.8930 15.740 -4.014
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Design Wind Loads in M-S Direction
External External Base Shear (kips)
. Leeward
Windward
. Loads
Load (kips) | . . 1.0W 1.6W
(Kips)
Level 1 0 0
Level 2 31.771 16.907 48.678 77.884
Level 3 33.480 15.398 48,878 78.205
Level 4 36.700 15.398 52.098 83.356
level 5 39.327 15.398 54.725 £7.560]
Roof 25.274 9.578 34.851 55.762
Parapet 5.010 1.879 6.889 11.022
Base Shear 246.119 393.790|
Design Wind Loads in E-W Direction
External External Base Shear (kips)
. Leeward
Wlndw.ard Loads
Load (kips) (kips) 1.0W 1.6W
Level 1 0 0
Level 2 14.675 7.80% 22,434 35.874
Level 3 15.464 7112 22.576 36.122
Level 4 16.951 7.112 24.064 38.502
level 5 18.165 7.112 25.277 40.443
Roof 11.674 4,424 16.098 25,756
Parapet 2.314 0.868 3.182 5.091
Base Shear 113.680 181.888

Page 61 of 158



FDA OC/ ORA Office Building
Silver Spring, MD

Adam Love
Structural Option
AE Consultant: Dr. Hanagan
April 7, 2010
Final Report

Wind Loads
L ﬂF-h".‘ﬂ'hn? basie whind FEWJ V fom F".'ir 6=l AsCe 7-°5
Fom iy - 1 57 o s (10 mph)

3. WetPemut  wiad Jifke famal by Faetar 14 Fom Toble &4

Enj Tfnhll.'r 61"’
E..--.\.]-w.ﬂf
PwFRS ko ES
c-L ley< . ¥5

3. DelPrmine |m.|=nr.rimt.f" Foctsr T Fran Tabkle 6]
o ?“bll" -1 ; D parey i L 100
M. OeFprat exposvdt catogery (6 5.4)

ﬁ'j AScg 7-5 6.6Ca Fwrfucr Retghnas fn'l'pgnr'u;
sirﬂ_-_f_[?fﬁ:jkﬁ”‘ 5

T pSCE 7-5 €.f6.2 Enlpa;--r: furiachrj
Exﬂ!uﬂ' (] :HEI'”

s Tapod rephi 'F-.:Tv.. . hBCg 71-5 6.7
llll"rﬂ"' 'dl.l 5 Gﬂhl]|+|w-j' i wl k;* = ]

&, Detremane  Velely presswe  esposesr o ffepnll Kyl g
Fame Tabh §- 3 wf Eaosue § o~ 7 , % 1908

b T ble €3

&7 .0 { 1.5-‘1_|'ﬂ)H’ : ,$74]
1=

o oms bl SrBESI N1 10.4)

iPe eyrpl R m,:lfh table

Page 62 of 158



Adam Love FDA OC/ ORA Office Building
Structural Option Silver Spring, MD
AE Consultant: Dr. Hanagan
April 7, 2010

Final Report

<
[
—

{ 1] 'l
) L6 21753
|
bl Z
e - .
L [ e | | [ ]
- | &
== | sal 2 4 FE
3-: |-4'I'>'Pﬁ Apig r AL
| |
- pli;. - - o . | [ L
| |
,1_1 |
3
- [
1 51
% ‘ 2
ri: | L
= : =
4w} — =
- i.
= |
' |
- _; k- - _— .
o :
= |
,-_lﬁ 1 ]
| - !
- i
T |
i |
| | R S |

Page 63 of 158



Adam Love

Structural Option

AE Consultant: Dr. Hanagan
April 7, 2010

FDA OC/ ORA Office Building
Silver Spring, MD

Final Report

Method L Gust Effect Fachiey ¢ st
5=13743%'

Lz 397 5s!

h: 0.8

L -@ﬂlh 14 asgeer fo  ige rl_ﬂ,'.l , efEign 4§
tameet®t  braepd Framel

% 6355l
f.l-':-E‘S '|'L Preang t'ﬁuwli‘" l'r "“L"q _E.J-.? - '."""!
13y
{~: ¥}
ﬂ?rw'ﬂ.lhr P["F“l-rl? Cap :F'.I.r"* tr Fﬁr‘ ."-‘F 'u""ﬁ-“‘]' s 'I"-nrr
Fen E.’ &4 )

Febdnl w th  EW durclen

Whnd v § 'w-c-” . {uﬂ | Fn: vie vl {2
Lirroerd wall = Cpz-g R umm ot g,
Sidebuel © €] R it {

F""' I"'". r\.'} - Th‘ -# =5 |_J'lf'i 'h'hh

Wiadwed wall @ Cpr § £ e wf fs

Lep p.-n-"\! wall 97,41 g2 =1
w7 " hrber W L,
Sdepall: 7 =7 R we il T

E‘.ﬁ Eﬂ:{ E-L‘"I =3 b-¢-‘3:-|3_ -J_hl :.J‘j

Fau Yl 4
. . X . Y 57
€3 Wy, : o T8 § 5 T

Cp- ‘r':ll T Row, Jpar! fdgp b J0.1 '

CP =5, A Fram 0 B 140
ep: -3 w¥  Fam NOBE b 492055

DF*MH—J‘ {Jm.u,.. by i Pross ;"“-r‘ Fiy

FL-'T.JC'{;P ' Exer)

Page 64 of 158



Adam Love
Structural Option
AE Consultant: Dr. Hanagan
April 7, 2010
Final Report

FDA OC/ ORA Office Building
Silver Spring, MD

Appendix B: Seismic Loads

Seismic Design Variables (ASCE 7-05 Ref.)
Soil Classification C
Occupancy Il (Table 1-1)
Building Frame System:
Structural System Ordinary reinforce  |(Table 12.2-1)
concrete shear walls
Spectral Response Acceleration, short S, 0.155 (USGS)
Spectral Response Acceleration, 1s S, 0.05 (USGS)
Site Coefficient Fa 1.2 (Table 11.4-1)
Site Coefficient Fv 1.7 (Table 11.4-2)
Soil Modified Accelerationd, short Sins 0.186 (Eg. 11.4-1)
Soil Modified Accelerationd, 1s St 0.085 (Eq. 11.4-2)
Design Spectral Acceleration, short Sps 0.124 (Eg. 11.4-3)
Design Spectral Acceleration, 1 s So1 0.057 (Eg. 11.4-4)
Approximate Period Parameter C, 0.002 (Table 12.8-2)
Approximate Period Parameter X 0.750 (Table 12.8-2)
Building height (above grade) h, 70.14 ft
Approximate Fundamental Period T, 0.485 (Eq. 12.8-7)
Fundamental Period T. 0.460
80% of Fundamental Period 8T, |0.368
Seismic Design Category Soe A (Table 11.6-1)
Seismic Response Coefficient C, 0.012 (Eq 12.8-3)
Structure Period Exponet k 1.250 (Sec. 12.8.3)
Seismic Base Shear Vv 270.3 kips (Eq. 12.8-1)
Seismic Loads
Lateral Base
Level | Story Weight w, (kips) | Height h, (ft) Force F, Shear
iKips) (kips)

2 1711.82 15.82 17.12

3 1696.03 2831 16.96

4 1696.03 41.2 16.96

5 1696.03 54.09 16.96

Roof 2680.3 66.98 26.80
IF, =V, = 95 kips
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Steel Framing

Appendix C

T'loor Type: 2nd
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Floor Type: 3rd

5,

TR

--H

SN
Y

\Jl

ST TR
3 3| s OPEAN
TWAT | oA __ T mﬁﬁm..x.
R
s 5l 55| 3
i i Ay
WA B - e L1
| _ U AR
E RRERND
I~ W_.,_._,rw EfErEEf £ )
=
| A
ET T
y }
| ™
e -/
BN \wm_._..x”
(3
i I
._. M_
F)
OPTAL,
T o B =

Y
A

Page 71 of 158



FDA OC/ ORA Office Building

Adam Love

Silver Spring, MD

Structural Option

AE Consultant: Dr. Hanagan

April 7, 2010

Final Report

Floor Type: 4th
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Floor Type: 5th
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Gravity Column Design Summary
Column Line 59.66ft-16.41ft
Level Pu Mux Muv LC Interaction Eq. Angle Fy Size
Roof 638 23 76 6 057Eq(H1-1a) 00 50 WIDX33
Floor 5 1319 20 34 3 069Eq(HI1-1a) 00 50 WIiDx39
Floor 4 186.5 19 46 6 096 Eq(H1-1a) 00 50 WIiDx39
Floor 3 2521 10 38 3 075Eq(HI1-1a) 00 50 WID354
Floor 2 3106 04 41 6 0.96 Eq (H1-1a) 00 50 WIDX54
Column Line 59.66ft-48.39ft
Level Pu Mux Muy LC Interaction Eq. Angle Fyv Size
Roof 668 20 99 11 0463 Eq(H1-1a) 00 50 WIDX33
Floor 5 1374 1.7 45 4 062Eq(H1-1a) 00 50 WID343
Floor 4 1998 1.6 43 4 086 Eq(H1-1a) 00 50 WID343
Floor 3 2637 1.7 51 4 071 Eq(H1-1a) 00 50 WIiDxan
Floor 2 3248 0.z 51 10 090 Eq (H1-1a) 00 50 WI1D360
Column Line I»-2
Level Pu Mux Muy LC Interaction Eq. Angle Fyv Size
Roof 657 1.8 02 6 0.64 Eq (H1-1a) 00 50 WID33ES
Floor 5 1348 1.6 46 3 0.72Eq(HI1-1a) 00 50 WIiDx39
Floor 4 1911 14 55 6 099Eq(Hi-1a) 00 50 WiD3[3o
Floor 3 1584 15 52 3 0.78Eq(H1-1a) 00 50 WIDX54
Floor 2 318:% 0.0 57 6 1.00Eq[HI1-1a) 00 50 WIDX54
Column Line D-3
Level Pu Mux Muy LC Interaction Eq. Angle Fv Size
Roof 657 1.8 102 11 0.64 Eq (H1-1a) 00 50 WID33E3
Floor 5 1348 1.6 46 4 072Eq(HI1-1a) 00 50 WIiDx39
Floor 4 191.1 14 55 11 099 Eq(H1-1a) 00 50 Wip33o
Floor 3 2384 1.5 32 4 0.78Eq(Hl-1a) 0.0 50 WIDX34
Floor 2 318:% 0.0 57 10 1.00 Eq[H1-1a) 00 50 WIDX54
Column Line E-2
Level Pu Mux Muy LC Interaction Eq. Angle Fyv Size
Roof 657 26 0.4 7 065 Eq(Hl-1a) 00 50 WID33ES
Floor 5 138.5 22 50 2 064Eq(HI1-1a) 00 50 WID343
Floor 4 2027 20 48 2 0EIEq(H1-13) 00 30 WIiDx43
Floor 3 268.0 20 57 20793 Eq(Hl-1a) 00 50 WI1D360
Floor 2 3288 0.5 57 6 092Eq(HI1-1a) 00 50 WI1D360
Column Line E-3
Level Pu Muz Muy LC Interaction Eq. Angle Fyv Size
Roof 657 26 0.4 10 0.65 Eq(H1-1a) 00 50 WID33E3
Floor 5 138.5 22 50 5 064Eq(HI1-1a) 00 50 WIDX4S 5g
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Floor 4 2027 20 48 5 088Eq(HI-1a) 00 30 WI10X45
Floor 3 268.0 20 57 5 073Eq(H1-1a) 00 30 WI10X60
Floor 2 3288 035 57 10 092 Eq(H1-1a) 00 50 WI10Xe0
Column Line F-2

Level Pu Muz Muyv LC Interaction Eq. Angle Fv Size

Foof 657 26 104 6 0.65Eq(Hl-1a) 00 30 WI10333
Floor 5 1385 22 50 3 064 Eq(Hl-1a) 00 30 WI10345
Floor 4 2027 20 48 3 088Eq(HI-1a) 00 30 WI10X45
Floor 3 268.0 20 57 3 073Eq(H1-1a) 00 30 WI10X60
Floor 2 3288 0.3 57 6 092Eq(H1-1a) 00 30 WI10X60

Column Line F-3

Level Pu Muz Muv LC Interaction Eq. Angle Fyv Size

Roof 65.7 26 104 11 065 Eq (H1-1a) 0.0 50 WI0X33
Floor 5 138.5 22 50 4 064Eq(Hl-1a) 0.0 50 WI10X45
Floor 4 202.7 20 48 4 088Eq(Hl-1a) 0.0 50 WI10X45
Floor 3 268.0 20 57 4 0.73Eq(Hl-1a) 0.0 350 WI10Xe0
Floor 2 328.8 0.5 57 10 092 Eq(Hl-1a) 0.0 350 Wi0xe0

Column Line G-2

Level Pu Muxz Muy LC Interaction Eq. Angle Fv Size

Roof 807 80 54 8 065Eq(H1-1a) 00 30 WI10333
Floor 5 150.4 16 48 2 068 Eq(HI-1a) 00 30 WI10X45
Floor 4 2119 13 45 2 091Eq(HIl-1a) 00 30 WI10X45
Floor 3 2735 15 54 2 074Eq(H1-1a) 00 50 WI10Xe0
Floor 2 333.7 0.0 55 6 093Eq(H1-1a) 00 30 WI10Xe0

Column Line G-3

Level Pu Muz Muyv LC Interaction Eq. Angle Fv Size

Roof 80.7 8.0 54 9 065Eq(Hl-1a) 0.0 50 WI0X33
Floor 5 150.4 4] 48 5 068Eq(H1l-1a) 00 50 WIi0X45
Floor 4 2119 L5 45 5 091Eq(Hl-1a) 00 50 WIi0X4s
Floor 3 2735 L5 54 5 074Eq(Hl-1a) 00 50 Wioxeo
Floor 2 3337 0.0 55 10 093 Eq(H1-1a) 00 30 Wi0oXeo
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Column Line EH-E5

Level
Roof
Floor 5
Floor 4
Floor 3
Floor 2

Column Line RH.3-R5

Level
Roof
Floor 5
Floor 4
Floor 3
Floor 2

Column Line H.8-5

Level
Roof
Floor 5
Floor 4
Floor 3
Floor 2

Pu
18.6
292
307
5103
60.9

Pu
86.0
924
087

104.9
1113

Pu
431
61.7
76.2
003

1054

Column Line 236.82fc-26.41f

Level
Roof
Floor 5
Floor 4
Floor 3
Floor 2

Column Line RE.2-R3

Level
Roof
Floor 5
Floor 4
Floor 3
Floor 2

Column Line K.2-5

Level
Foof
Floor 5

Pu
61.1
1252
181.8
2387
20472

Pu
033
1114
125.0
142.0
1558

Pu
361
3T

Muox
104
2.8
28
3.0
2.7

Muox
14
1.4
14
1.5
1.3

Mux
0.0
0.0
0.0
0.0
0.0

Mux
24
21
20
20
0.7

Mux
05
13.0
158
164
20.6

Mux
0.0
0.0

Muy LC Interaction Eq. Angle

0.7
02
02
03
02

Muy

344
02
02
03
03

Muv

13.1
00
09
10
00

Muy

o7
14
41
49
5.0

Muyv

354
44
43
446
42

Muyv

11.6
0.5

1

[ s L [

[ s L

LC

[= S FV IR VR AR = )

LC

ok o ek

LC
10
4

0.18 Eq (H1-1b)
0.16 Eq (H1-1b)
0.25 Eq (H1-1a)
0.31 Eq (H1-1a)
0.40 Eq (H1-1a)

Interaction Eq.
0.95 Eq (H1-1a)
0.52 Eq (H1-1a)
0.56 Eq (H1-1a)
0.59 Eq (H1-1a)
0.69 Eq (H1-1a)

Interaction Eq.
0.69 Eq (H1-1a)
0.62Eq (H1-1a)
0.76 Eq (Hl-1a)
0.79 Eq (H1-1a)
092 Eq (H1-1a)

Interaction Eq.
0.60 Eq (H1-1a)
068 Eq(H1-13)
093 Eq (H1-1a)
0.73 Eq (H1-1a)
092 Eq(H1-1a)

Interaction Eq.
091 Eq(H1-1a)
081 Eq(H1-1a)
091 Eq(H1-1a)
091 Eq(H1-1a)
100 Eq (H1-13)

Interaction Eq.
050Eq(H1-1a)
0.537Eq(Hl-1a)

990.0
990.0
09.0
990.0
990.0

Angle
900
900
29.0
900
900

Angle
90.0
00.0
90.0
90.0
90.0

Angle
0.0
0.0
0.0
0.0
0.0

Angle
99.0
000
99.0
99.0
000

Angle
000
00.0

Ey
50
50
20
50
50

Ey
50
50
50
50
50

50
50
50
50
50

Ey
50
50

Size

W10X33
W10X33
W10X33
W10X33
W10X33

Size

W10X45
W10X33
W10X33
W10X33
W10X33

Size

W14343
Wi14X43
Wi14X43
W14348
W14348

Size

W10333
WI10x30
W10330
W10X54
WI10X54

Size

W14X68
WI14X61
Wi14Xa1
W14X68
WI14XG6E

Size
W14343
W14X43
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Floor 4 76.1 0.0 05 4 075Eq (H1-1a) 900 30 WIi4X43
Floor 3 04 4 0o 05 4 082Eq(H1-1a) 900 50 WI4X48
Floor 2 1128 0.0 a3 1 097 Eq (H1-1a) 900 30 WIi4X48
Column Line RI-R5

Level Pu  Muz Muy LC Interaction Eq. Angle Fy Size

Roof 47 16.0 a8 1 0.64Eq (H1-1a) 990 30 WIi0X5E3
Floor 5 8238 5.6 6.1 1 066Eq (H1-1a) 990 30 WI0X33
Floor 4 120.0 5.5 58 1 086Eq(H1-1a) 000 50 Wiol33
Floor 3 156.9 5.8 60 1 075Eq(H1-1a) 990 50 WI0X45
Floor 2 1935 53 77 1 090Fq (H1-1a) 990 30 WI0X45
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Steel Beam Design Summary
Floor Type: Penthouse
Bm # Length +Mu -Mu Mn Ev Beam Size Studs
fr kip-ft ldp-fr Lip-ft k=i
1 1969 314 0.0 68.3 50.0 WEX10 6
7 26.25 1450 0.0 2109 50.0 W14X22 14
Floor Type: Roof
Bm#  Length +Mu  -AMu Mn Fv Beam Size Studs
i} Kp-fi  Kp-ft kip-fr ksl
3 2853 186.6 0.0 2202 50.0 W14X22 18
4 2705 160.3 0.0 1911 50.0 W12X19 21
6 26.36 1438 0.0 1733 50.0 Wi12X16 23
7 2458 116.8 0.0 1376 50.0 W1IX14 16
8 2355 927 0.0 1139 50.0 W1(X12 17
10 2274 151.8 0.0 2119 50.0 Wi14x22 1.7
11 1159 289 0.0 618 50.0 WEX10 6
12 1722 54.3 0.0 68.3 50.0 WEX10 3.3
15 1115 34 0.0 68.0 0.0 WEXM10 7
16 16.40 0.5 0.0 68.7 50.0 WEX10 6
17 1969 116.2 0.0 1378 50.0 W1(X12 0,210
10 2756 i17.8 0.0 3787 50.0 W1ex26 10,2, 11
21 1214 36.1 0.0 525 50.0 W1(X12
22 1214 36.2 0.0 5235 30.0 Wlox12
25 16 440 04 0o 687 sna0 WEX10 i1
27 2055 2535 0.0 3176 50.0 W16X26 11,19
28 20353 2224 0.0 3715 30.0 WL1ex26 44
20 27.56 3301 0.0 408.0 50.0 W16x31 15.2.3.1.13
30 2055 2134 0.0 2547 50.0 W14X22 28
31 2953 1995 0.0 2395 50.0 Wi4322 23
32 2053 194.6 0.0 2338 50.0 W14X22 20
34 1115 0.2 0.0 682 50.0 WEX10 6
37 1G6.00 G4.5 0.0 1008 30.0 WEX10 14
38 19.09 93.1 0.0 1145 50.0 W1IX14 8
39 19.09 759 0.0 805 50.0 WEX10 18
40 2641 i65.8 0.0 4330 50.0 Wi1ex31 18,4, 6 2,13
42 2053 201.2 0.0 2305 50.0 W14322 22
43 2053 196.2 0.0 2338 50.0 W14322 21
11 2108 3381 0.0 1035 50.0 Wi1ex31 31
45 2055 206.9 0.0 2447 50.0 W14322 24
46 2053 2226 0.0 3715 50.0 W16x26 +4
47 2641 4174 0.0 5631 50.0 W18X40 10,1, 10, 1,
20
4% 2055 2004 0.0 2447 20.0 W14x222 24
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Bm # Length +Mu -Mu AMn Fy Beam Size Studs
40 2051 195.2 0.0 2338 500 W14322 n
50 29.53 201.2 0.0 395 30.0 Wi14X22 22
52 27.58 4420 0.0 5250 50.0 W18X33 252,24
54 2053 201.2 0.0 2395 50.0 W14322 22
55 2053 2012 0.0 1305 50.0 W1437272 2
56 19.69 2823 0.0 3412 50.0 W163126 30
57 2053 2056.7 0.0 2447 50.0 W14322 24
58 2051 2123 0.0 2347 500 W143022 28
59 27.58 4420 0.0 5250 50.0 W18X33 24 2 25
50 2053 2056.7 0.0 2447 50.0 W14322 24
51 2053 a0l2 0.0 1305 50.0 Wi143022 22
62 2953 2012 0.0 1395 500 W14322 2
54 27.58 4445 0.0 5204 50.0 W18X33 252,25
56 2053 201.2 0.0 2395 50.0 W14322 22
57 2053 2012 0.0 305 50.0 W143272 22
58 19.69 2846 0.0 336.0 50.0 W163126 28
52 2053 2056.7 0.0 2447 50.0 W14322 24
70 2051 2123 0.0 2547 500 W14322 23
71 27.50 444.5 0.0 3204 30.0 WI1BX35 25,2,25
72 2053 2056.7 0.0 2447 50.0 W14322 24
73 2053 201.2 0.0 2395 50.0 W14322 22
74 2053 2012 0.0 305 50.0 W143272 22
76 27.58 4445 0.0 5204 50.0 W18X33 252,25
78 2053 201.2 0.0 2395 50.0 W14322 22
70 2051 2012 0.0 1305 500 W14322 22
B0 19.69 2846 0.0 336.0 50.0 W163126 28
81 2053 2056.7 0.0 2447 50.0 W14322 24
82 2053 2123 0.0 3547 50.0 Wi143022 28
83 27.50 444 5 0.0 3204 50.0 WI18X35 25,225
84 2053 2056.7 0.0 2447 50.0 W14322 24
B35 2053 201.2 0.0 2395 50.0 W14322 22
BG 2051 2012 0.0 2305 500 W143022 22
88 27.58 4445 0.0 5204 50.0 W18X33 25,225
20 2053 201.2 0.0 2395 50.0 W14322 22
o1 2053 a0l2 0.0 1305 50.0 Wi143022 22
92 1969 3334 0.0 396.0 500 W16X31 32
23 2053 241.7 0.0 376.5 50.0 W16331 30
24 2053 2021 0.0 4471 50.0 W16331 50
25 2750 4445 0.0 5204 50.0 WI1EX35 25,235
26 2053 241.7 0.0 376.5 50.0 W16331 30
a7 2053 201.2 0.0 2395 50.0 W14322 22
o8 2051 2012 0.0 1305 500 W14322 22
120 27.50 4420 0.0 3250 30.0 WI1BX35 25,2,24
102 2053 201.2 0.0 2395 50.0 W14322 22
103 2053 195.2 0.0 2338 50.0 W14322 21
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Bm # Length +Mu -AMu AMn Fv Beam Size Studs

105 2053 2060 0.0 2447 50,0 W14322 24

106 2853 2172 0.0 2547 50.0 W14322 29

107 27.56 4445 0.0 5204 50.0 W18333 25.2.25

108 2053 206.7 0.0 2447 50.0 W143022 24

109 2053 201.2 0.0 2395 30.0 W14x22 22

110 2853 2012 0.0 2305 50.0 W14322 22

112 1891 120.2 0.0 1842 50.0 W16X26

113 3893 2158 0.0 3922 50.0 W18X33 14

114 412 16 0.0 58.6 50.0 WEX10 5

115 jose 2285 0.0 2026 50.0 W16X26 20

116 2128 814 0.0 1143 50,0 W12X14 7

117 47354 13550 0.0 16000 50.0 W2THE4 20

118 40.68 286.7 0.0 3775 50.0 W16331 32

119 20,19 745 0.0 1146 50.0 W13 14 8

120 30.86 3814 0.0 485.1 50.0 WI18X33 40

121 4176 3005 0.0 3871 50.0 W16331 36

122 19.11 66.5 0.0 795 50.0 WEX10 12

123 42 84 3147 0.0 4455 50.0 W16331 56

124 18.03 592 0.0 807 50.0 W10X12 g

125 2641 3900 0.0 531.6 50.0 W18333 22,513, 2,
12

127 26.25 1245 -186.3 368.5 50.0 W16331 31

8.67 00 -1865

128 26.25 1447 0.0 1733 50.0 W12¥16 L

129 20.83 2888 0.0 3423 50.0 W16X26 13, 1,15

130 26.27 156.2 0.0 183.0 50.0 W12X16 26

131 26.25 176.2 0.0 276.8 50.0 W16X26 17

134 17.72 2144 0.0 2601 50,0 W14322 14,14

135 26.25 164.8 0.0 196.1 50.0 W12¥19 22

136 26.25 158.1 0.0 191.0 50.0 W12¥19 20

1318 4302 3303 0.0 4370 50.0 W18335 23

139 16.95 523 0.0 896 50.0 W10X12 g

140 4501 3451 0.0 4509 50.0 W18333 32

141 1586 458 0.0 68.6 50.0 WENM10 8

142 46.09 109 0.0 466.6 50.0 WI18X33 38

143 14.78 372 0.0 62.1 50.0 WEX10 6

144 11.15 02 0.0 68.2 50.0 WEX10 6

145 47.03 3345 0.0 4711 50,0 W183335 40

145 13.84 325 0.0 62.1 50.0 WEX10 6

147 1487 179.2 0.0 2149 50.0 W12¥19 13.7.6

150 1060 2265 0.0 2710 50.0 W143022 141,13

152 19.03 950 0.0 1145 50.0 W12X14 g

154 19.03 950 0.0 1145 50.0 W12X14 g

155 17.72 100.8 0.0 2258 50.0 W12310 23

136 1903 003 0.0 1145 50.0 WI12X14 8
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Bm # Length +Mu Mu Mn Fv Beam Size Studs
157 19.03 856 0.0 1145 50.0 W12314 g
159 12.03 63.9 0.0 90.0 50.0 W103{19
160 4811 4136 0.0 5632 500 W18240 52
161 12.76 46 0.0 62.0 500 WEX10 ]
162 11.15 3A 0.0 8620 50.0 Wex10 7
163 12.04 218 0.0 68.0 500 WEX10 ]
164 16.40 453 0.0 682 500 WEX10 i3
165 10.35 234 0.0 [ 50.0 WEA10 6
166 40 35 4870 0.0 6806 500 W21344 46
Floor Type: Sth
Bm # Length +Mu Mu Mn Fv Beam Size Studs
fi kip-ft  kip-fi kip-fi ksi
3 28.53 172.0 0.0 2124 30.0 Wi14322 15
4 27.05 147.7 0.0 1784 50.0 WI12316 25
] 26.36 1326 0.0 1201 500 WI12314 23
7 2458 107.8 0.0 1288 50.0 Wi10312 23
3 23.55 858 0.0 1033 500 WI10312 13
10 2274 1438 0.0 2119 50.0 W143022 7.7
11 11.50 273 0.0 [ 50.0 Wex10 &
12 17.22 510 0.0 683 500 WEX10 i3
15 11.15 i2 0.0 68.0 50.0 WEX10 7
16 16.40 0.5 0.0 a87 50.0 WEA10 6
17 19.69 1074 0.0 13211 50.0 WI10312 829
19 2156 2911 0.0 3468 50.0 WI162X26 13_2 15
M 1714 114 o0 57245 500 Winx1?
22 12.14 335 0.0 525 500 WI10312
25 1540 0.5 0.0 G687 50.0 WEX10 G
27 2055 2323 0.0 2771 500 W16326 80
28 2053 2030 0.0 2447 50.0 W143022 25
29 27.50 3009 0.0 3G68.7 30.0 W16326 17.2, 3,1, 14
30 2055 196.1 0.0 2338 500 W14322 20
31 2053 1837 0.0 2202 500 W143022 17
32 2853 178.8 0.0 2117 50.0 Wi12319 28
34 11.15 02 0.0 682 50.0 WEX10 6
37 16.00 597 0.0 880 50.0 WEX10 12
38 12.09 86.1 0.0 1145 50.0 WI12314 8
30 19.09 702 0.0 846 500 WEX10 15
40 2641 3341 0.0 4016 500 Wi1a331 13.3.6,1.9
42 2053 1851 0.0 2202 50.0 W143022 16
43 2053 180.7 0.0 2202 50.0 W143022 17
44 21.08 3090.7 0.0 3675 50.0 W16326 40
45 2055 100.3 0.0 274 0.0 W143022 18
46 2053 X030 0.0 2447 500 W143022 25
47 2641 30 0.0 444y 50.0 WI16X31 21,232 24
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bBm #
48
40
50
52
54
35
56
57
58
59
60
61
az

66
67
68
6o
70
1
12
73
74
76
78
79
80
|
82
83

85
86
88
90
91
92
93

a5
s
a7
98
100
102

Length
2055
1053
2053
27.56
2053
2053
19.09
2053
2053
27.56
2053
2053
29.53
27.56
2053
2953
19.69
2053
2953
27.56
2053
2053
2053
27.56
1053
2053
19.69
053
2053
2756
70 53
2053
2933
27.56
2053
2953
19.69
2053
2953
27.56
2053
2953
2053
27.56
2053

+Mu
1903
1807
1851
403.2
1851
1851
2056
190.2
1952
4032
190.2
1851
1831
404.6
1851
1851
3307
24072
3117
404.6
2402
1851
1851
404.6
1851
1851
3307
19072
1952
4046
1902
185.1
1831
404.6
1851
1831
261.7
1902
1952
404.6
1902
1851
1851
403.2
1851

-Mu
00
00
00
00
00
00
0o
00
00
00
00
00
0.0
00
00
00
00
0.0
0.0
00
00
00
00
00
00
00
00
nn
00
0o
nn
00
0o
00
00
00
00
00
0.0
0.0
0.0
0.0
00
00
0.0

Mn
2274
2202
2202
4782
2202
2202
32w
2274
2338
4782
2274
2202
2202
4841
2202
2202
4000
3840
4219
4841
3840
2202
2202
4841
2202
2202
4009
2127 4
2338
4541
7 4
2202
2202
4841
2202
2202
3120
2274
2338
4841
2274
2202
2202
4782
220.2

by
300
0.0
0.0
300
0.0
30.0
3.0
50.0
50.0
0.0
50.0
300
30.0
300
300
0.0
30.0
30.0
0.0
30.0
50.0
0.0
300
300
0.0
30.0
30.0
A0
50.0
3.0
A0
50.0
30.0
300
300
30.0
30.0
30.0
0.0
30.0
30.0
0.0
300
50.0
0.0

Beam Size
W14322
W14322
W42
W18335
W14322
W42
WI16X20
W14322
W14322
WI18X33
W14322
W14322
W14322
W18335
W14322
WI14322
WiaX31
WieX2a
W1a331
W18333
W163124
W42
W14322
W18335
W14322
W42
Wi6x31
W14 27
W14322
WI1EX 3
W14 27
W14322
W43 22
W18335
W14322
W1432?
W16X24
W42
Wi14322
W18X35
Wi43022
W42
W14322
W18333
W14322

Studs
18

17

16
16,2, 16
14

16

20

18

20

14, 2, 16
18

16

1G
16,2, 16
16

14

34

46

42
16,2, 16
46

16

16
16,2, 16
16

16

34

18

20

16,2, 16
18

16

14d
16.2. 16
16

14

20

18

20

16.2. 16
18

16

16
16,2, 16
16
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Bm # Length +Mu -Mu AMn Fv Beam Size Smds
103 2053 180.7 0.0 2102 500 W14322 17
105 2055 1903 0.0 2274 50.0 W14322 18
106 2053 199.5 0.0 2305 50.0 W14322 23
107 27.56 404.6 0.0 4841 50.0 W18335 16.2. 16
108 2053 190.2 0.0 2274 50.0 W14322 18
100 2053 1851 0.0 2102 50.0 W14322 16
110 2053 1851 0.0 2202 50.0 W14322 16
112 1891 433 0.0 708 50.0 Wex18 2
113 3895 1258 0.0 2517 50.0 W10349
114 412 13 0.0 370 50.0 Wex10 2
113 3050 28 0.0 370 50.0 WEX10
116 21.28 354 0.0 1083 50.0 W10322 2
117 36.86 1125 0.0 2042 50.0 WEX48 2
118 2641 3533 0.0 4232 50.0 W16331 16.4. 6.2, 12
120 26.25 1118 -1771 4025 50.0 W18335 24
B.67 00 -1771
121 26.25 1336 0.0 1591 50.0 W12314 23
122 20.83 265.2 0.0 3134 50.0 W16326 10. 1. 10
123 26.27 1440 0.0 168.7 50.0 W12314 26
124 26.25 161.5 0.0 191.0 50.0 W123¥19 21
127 17.72 206.7 0.0 2476 50.0 W14X22 10, 10
128 26.25 151.6 0.0 183.0 50.0 W123¥16 26
129 26.25 1455 0.0 1733 50.0 W123¥16 22
131 11.15 02 0.0 682 50.0 WENM10 6
132 1487 1188 0.0 1383 50.0 W14322
135 19.69 208.7 0.0 2485 50.0 W14322 10,1, 10
137 19.03 §7.9 0.0 1145 50.0 W12314 8
139 19.03 §7.9 0.0 1145 50.0 W12314 8
140 17.72 1763 0.0 2103 50.0 W12310 3
141 19.03 836 0.0 1145 50.0 W12314 8
142 19.03 79.2 0.0 1145 50.0 W12314 8
144 19.03 56.8 0.0 708 50.0 Wex18 2
145 47.74 2501 0.0 3886 50.0 W16331 32
146 13.13 18.6 0.0 68.1 500 WEX10 6
147 6.89 6.8 0.0 370 50.0 WaX10
148 6.89 72 0.0 370 50.0 WaX10
149 6.89 72 0.0 370 50.0 WaX10
150 6.89 72 0.0 370 50.0 WaX10
151 6.88 73 0.0 370 500 WEX10
152 6.89 72 0.0 370 50.0 WaX10
153 6.89 72 0.0 370 50.0 WaX10
154 6.89 7.1 0.0 370 50.0 WaX10
155 11.15 32 0.0 68.0 50.0 WaX10 7
136 48 83 3070 0.0 461 8 500 WI1EX3S 28
157 12.04 254 0.0 68.0 50.0 WaX10 3.3
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Bm # Length +Mu  -Mu Mn Fv Beam Size Studs
158 335 1.7 0.0 37.0 50.0 WEX10
159 335 1.7 0.0 37.0 50.0 WEX10
160 335 1.7 0.0 37.0 50.0 WEX10
161 335 1.7 0.0 37.0 50.0 WEX10
162 335 1.7 0.0 37.0 50.0 WEX10
163 335 1.7 0.0 37.0 50.0 WEX10
164 335 1.7 0.0 37.0 50.0 WEX10
165 16.40 433 0.0 68.2 50.0 WEX10 3.3
166 10.35 221 0.0 61.8 50.0 WEX10 6
167 4936 3326 0.0 646.9 50.0 W21X50 23
Floor Type: 4th
Bm # Length +Mu  -Mu Mn Fv Beam Size Studs
fr kip-ft  kip-ft kip-ft ksi
3 28.53 172.0 0.0 2124 50.0 W14322 15
4 27.05 1477 0.0 1784 50.0 W12X16 25
] 26.36 132.6 0.0 1591 50.0 W12X14 23
7 2458 107.8 0.0 1288 50.0 W10X12 23
8 2355 858 0.0 1033 50.0 W10X12 13
10 2274 1438 0.0 2119 50.0 W14322 7.7
11 11.59 273 0.0 61.8 50.0 WEX10 6
12 17.22 519 0.0 68.3 50.0 WEX10 3.3
14 11.15 32 0.0 68.0 50.0 WEX10 7
16 16.40 0.5 0.0 68.7 50.0 WEX10 6
17 19.69 1074 0.0 1321 50.0 W10X12 820
19 27.56 2011 0.0 346.8 50.0 W16X26 13,2, 15
21 12.14 334 0.0 525 50.0 W10X12
22 12.14 335 0.0 525 50.0 W10X12
24 16.40 05 0.0 68.7 50.0 WEX10 6
26 2055 2323 0.0 2771 50.0 W16X26 8.9
27 2053 203.9 0.0 2447 50.0 W14322 25
28 27.56 3009 0.0 368.7 50.0 W16X26 17.2.3.1. 16
20 2055 196.1 0.0 2338 50.0 W14322 20
30 2053 183.7 0.0 2202 50.0 W14322 17
31 2053 178.8 0.0 2117 50.0 W12X19 28
33 11.15 02 0.0 68.2 50.0 WEX10 6
36 16.00 507 0.0 880 50.0 WEX10 12
37 19.09 86.1 0.0 1145 50.0 W12X14 8
38 19.09 70.2 0.0 8456 50.0 WEX10 15
30 26.41 3341 0.0 401.6 50.0 W16331 13.3.6.1.9
41 2053 1851 0.0 2202 50.0 W14322 16
42 2053 180.7 0.0 2202 50.0 W14322 17
43 21.98 300.7 0.0 3675 50.0 W16X26 40
44 2055 1903 0.0 2274 50.0 W14322 18
45 2053 203.9 0.0 2447 50.0 W14322 25
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44 2641 379.0 0.0 4407 50.0 W16331 21,2.3,2. 24
47 2055 190.3 0.0 2274 50.0 W14X22 18

48 2053 180.7 0.0 2202 50.0 Wi14X22 17

40 2053 185.1 0.0 2202 50.0 W14X22 16

51 27.56 403.2 0.0 4782 50.0 WI18X35 16.2. 16
53 2053 185.1 0.0 2202 50.0 Wi14x22 16

54 2053 185.1 0.0 2202 50.0 Wi14X22 16

55 1069 263.6 0.0 3120 50.0 W16326 20

56 2033 1902 0.0 2274 50.0 W14322 18

37 2053 1952 0.0 2338 50.0 W14X22 20

58 27.56 403.2 0.0 4782 50.0 WI18X35 16. 2. 16
59 2053 190.2 0.0 2274 50.0 Wi14X22 18

60 2053 185.1 0.0 2202 50.0 W14X22 16

61 2053 185.1 0.0 2202 50.0 Wi14x22 16

63 27.56 404.6 0.0 4841 50.0 WI18X35 16,2, 16
65 2053 185.1 0.0 2202 50.0 Wi14X22 16

66 2053 185.1 0.0 2202 50.0 W14322 16

67 1069 3397 0.0 4009 50.0 W16331 34

68 2053 2492 0.0 3840 50.0 Wi16X26 46

69 2053 311.7 0.0 4219 50.0 Wi16X31 42

70 27.56 404.6 0.0 4341 50.0 WI18X35 16.2. 16
71 2053 2492 0.0 3840 50.0 Wi16X26 46

12 2053 185.1 0.0 2202 50.0 Wi14x22 16

73 2053 185.1 0.0 2202 50.0 Wi14X22 16

75 27.56 404.6 0.0 4841 50.0 WI18X35 16, 2,16
77 2053 185.1 0.0 2202 50.0 W14322 16

78 2053 185.1 0.0 2202 50.0 W14X22 16

79 19.69 339.7 0.0 4009 50.0 Wi16X31 34

80 2053 190.2 0.0 2274 50.0 W14X22 18

81 2053 1952 0.0 2338 50.0 Wi14x22 20

82 27.56 404.6 0.0 4841 50.0 WI18X35 16,2, 16
83 2053 190.2 0.0 2274 50.0 Wi14X22 18

84 2053 185.1 0.0 2202 50.0 W14322 16

83 2033 185.1 0.0 2202 50.0 W14322 16

87 27.36 404.6 0.0 4841 50.0 WI18335 16,2, 16
89 2053 185.1 0.0 2202 50.0 W14X22 16

Q0 2053 185.1 0.0 2202 50.0 Wi14X22 16

a1 19.69 261.7 0.0 3129 50.0 W16X26 20

a2 2053 190.2 0.0 2274 50.0 Wi14x22 18

a3 2053 1952 0.0 2338 50.0 Wi14x22 20

04 27.56 404.6 0.0 4841 50.0 WI18X3s 16,2, 16
05 2053 1902 0.0 2274 50.0 W14322 18

94 2033 185.1 0.0 2202 50.0 W14322 16

97 2053 185.1 0.0 2202 50.0 W14X22 16

Qo 27.56 403.2 0.0 4782 50.0 WI18X35 16. 2. 16
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101 2853 185.1 0.0 2202 50.0 W14321 16
102 2053 180.7 0.0 2202 50.0 W143{22 17
104 2055 1903 00 2274 50.0 W14322 13
105 2053 1995 00 2395 50.0 W14322 23
104 27.56 404 .6 0.0 4541 30.0 WI1E8E3E: 16.2. 14
107 2053 1902 00 2274 50.0 W14322 13
108 2053 185.1 00 2202 50.0 W14322 14
109 2053 185.1 0.0 2202 50.0 W14X22 16
i1t 1801 433 o0 T03 50.0 WRX1E 2 T
112 38905 1258 00 2517 50.0 W10340
113 1.12 13 0.0 370 0.0 Was10 2
114 3050 23 0.0 370 50.0 WaX10
115 2128 354 0.0 1083 50.0 W1i0x27 2
114 36.86 112.5 0.0 2042 50.0 WEM4E 2
117 2641 3533 0.0 4232 50.0 W16331 16.4,6,2, 12
119 26.25 11138 -177.1 4025 50.0 W1833: 24
267 an -177.1
120 26.25 133.6 00 1501 50.0 W12X14 23
121 2083 2651 0o 3134 50.0 W16 26 10,1, 10
122 2627 1440 0.0 1687 0.0 Wi12N14 26
123 26.25 161.5 00 1970 50.0 W12X1¢ 21
126 1112 2067 0a 2416 50.0 Wl4x21 10,10
127 26.25 151.6 0.0 183.0 50.0 W12X1¢é 26
128 26.25 14535 00 1713 50.0 WI12X1é 22
130 11.15 0.2 0.0 G63.2 50.0 WIX10 G
131 14.87 1183 00 1333 50.0 W14322
133 19.69 2087 00 2485 50.0 W14322 10,1, 10
135 12.03 879 0.0 114.5 50.0 W12H14 8
137 10.03 879 00 1145 50.0 W12X14 8
138 17.72 176.3 00 2103 50.0 W12X1¢ 22
139 18.03 83.6 0.0 114.5 50.0 W12H14 a
140 18.03 792 0.0 1145 50.0 W12X14 8
142 18.03 56.3 0.0 708 50.0 WiaX1E 2
143 4774 2591 0.0 3880 50.0 W16331 32
144 13.13 18.4 0.0 631 50.0 WaX10 6
145 6.39 6.3 00 370 50.0 WaX10
148 .89 7.2 0.0 7.0 50.0 WEX10
147 6.39 72 00 370 50.0 WaX10
148 6.39 72 00 370 50.0 WaX10
110 .88 7.3 0.0 370 50.0 W10
150 6.39 72 00 370 50.0 WaX10
151 6.39 72 00 370 50.0 WaX10
152 a.80 7.1 0.0 370 30.0 WWEA1a
153 1115 32 00 630 50.0 WEX10 7
154 4883 307.0 00 4618 50.0 W1833: 28
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46 2053 203.9 0.0 2447 50.0 W14322 25 N
47 2641 370.0 0.0 4497 50.0 W16331 21.2.3,2.24
48 2055 190.3 0.0 2274 50.0 W14322 18
49 2053 180.7 0.0 2202 50.0 W14322 17
50 2053 185.1 0.0 2202 50.0 W14322 16
52 27.56 403.2 0.0 478.2 50.0 W18X35 16,2, 16
54 2053 185.1 0.0 2202 50.0 W14322 16
55 2053 185.1 0.0 2202 50.0 W14322 16
56 19.69 265.6 0.0 j12e 50.0 W16326 20
57 2053 190.2 0.0 2274 50.0 W14322 18
58 2053 1952 0.0 2338 50.0 W14322 20
50 27.56 403.2 0.0 4782 50.0 W18335 16,2, 16
60 2053 190.2 0.0 2274 50.0 W14322 18
61 2053 185.1 0.0 2202 50.0 W14322 16
62 2053 185.1 0.0 2202 50.0 W14322 16
64 27.56 404.6 0.0 484.1 50.0 W18X35 16,2, 16
66 2053 185.1 0.0 2202 50.0 W14322 16
67 2053 185.1 0.0 2202 50.0 W14322 16
68 19.69 3307 0.0 4009 50.0 W16331 34
60 2053 2402 0.0 3840 50.0 W16326 46
70 2053 3117 0.0 4219 50.0 Wi16331 42
71 27.56 404.6 0.0 484.1 50.0 W18X35 16,2, 16
72 2053 2492 0.0 3840 50.0 W16X26 46
73 2053 185.1 0.0 2202 50.0 W14322 16
74 2053 185.1 0.0 2202 50.0 W14322 16
76 27.56 404.6 0.0 4841 50.0 W183X35 16,2, 16
78 2053 185.1 0.0 2202 50.0 W14322 16
70 2053 185.1 0.0 2202 50.0 W14322 16
80 19.69 339.7 0.0 4009 50.0 W16X31 34
81 2053 190.2 0.0 2274 50.0 W14322 18
82 2053 1952 0.0 2338 50.0 W14322 20
83 27.56 404.6 0.0 4841 50.0 W18X35 16,2, 16
24 2053 190.2 0.0 2274 50.0 W14322 18
85 2053 185.1 0.0 2202 50.0 W14322 16
86 2053 185.1 0.0 2202 50.0 W14322 16
88 27.56 404.6 0.0 4841 50.0 W183X35 16,2, 16
90 2053 185.1 0.0 2202 50.0 W14322 16
91 2053 185.1 0.0 2202 50.0 W14322 16
a2 19.69 261.7 0.0 3129 50.0 W16X26 20
93 2053 190.2 0.0 2274 50.0 W14322 18
94 2053 1952 0.0 2338 50.0 W14322 20
a5 27.56 404.6 0.0 4841 50.0 W183X35 16,2, 16
96 2053 190.2 0.0 2274 50.0 W14322 18
a7 2053 185.1 0.0 2202 50.0 W14322 16
a8 2053 185.1 0.0 2202 50.0 W14322 16
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100 27.56 403.2 0.0 4782 50.0 WI18X35 16.2 16
102 2053 1851 0.0 2202 50.0 W14222 16
103 29.53 1807 0.0 2202 50.0 Wi14222 17
105 2055 190.3 0.0 2274 50.0 W14x22 18
106 2053 1905 0.0 2305 50.0 W14x22 23
107 27.56 404.6 0.0 4341 50.0 W182035 16. 2, 14
108 2053 190.2 0.0 2274 50.0 W14X22 18
109 2053 1851 0.0 2202 50.0 W14X22 16
110 2053 1851 0.0 2202 50.0 Wi142{22 16
112 1891 433 0.0 708 50.0 WS8X18 2
113 3895 1258 0.0 2517 50.0 W10X49
111 112 1.3 0.0 370 50.0 Wex10 2
115 39.59 28 0.0 370 50.0 W8X10
116 2128 354 0.0 1083 50.0 w1022 2
117 3686 1125 0.0 2042 50.0 WRXM4R 2
118 2641 3533 0.0 4232 50.0 W16X31 16.4,6.2.12
124 2025 I11.8 -1/71 4015 50.0 WIBX3S 24
Ra7 oo 1771
121 26.25 133.6 0.0 1591 50.0 W12X14 23
123 20083 20512 0.0 3134 50.0 W16xX16 10,1, 10
123 26.27 144.0 0.0 1687 50.0 W12X14 26
124 26.25 161.5 0.0 1910 50.0 wW12X19 21
127 17.72 206.7 0.0 2470 50.0 Wi42022 10,10
128 26.25 151.6 0.0 1830 50.0 W12X16 26
128 26.25 1455 0.0 1733 50.0 W12X16 12
131 1115 032 0.0 G682 50.0 W8X10 i
132 1487 118.8 0.0 1383 50.0 W14X22
135 19.69 208.7 0.0 2485 50.0 W14222 10,1, 10
137 19.03 879 0.0 1145 50.0 Wi12X14 b
138 19.03 870 0.0 1145 50.0 W12X14 8
140 17.72 176.3 0.0 2103 50.0 wW12X19 12
141 1203 834 0.0 1145 50.0 W12X14 8
142 19.03 792 0.0 1145 50.0 W12X14 8
144 19.03 56.8 0.0 708 50.0 Wg8X18 2
115 17.71 2501 0.0 38886 50.0 W16231 32
144 15.13 18.6 0.0 681 50.0 W8X10 L]
147 6.80 6.8 0.0 370 50.0 WS8X10
148 6.80 7.3 0.0 370 50.0 WeX10
144 6.80 72 0.0 370 50.0 WS8X10
134 0.89 12 0.0 370 50.0 WEX10
151 G &8 773 0o 370 0 WRY10
152 6.80 732 0.0 370 50.0 WS8X10
153 0.89 132 0.0 370 50.0 WEX10
154 6.89 7.1 0.0 370 50.0 W8X10
155 11.15 32 0.0 680 50.0 W8X10 7
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155 45.83 307.0 0.0 461.8 50.0 WI1EX35 28
157 12.04 254 0.0 68.0 50.0 WEX10 3.3
158 335 1.7 0.0 370 50.0 WEX10
159 3.35 1.7 0.0 370 50.0 WEX10
160 3.35 1.7 0.0 370 50.0 WEX10
161 335 1.7 0.0 370 50.0 WEX10
162 335 1.7 0.0 370 50.0 WEX10
163 335 1.7 0.0 370 50.0 WEX10
164 335 1.7 R] 370 50.0 WEX10
165 16.40 433 0.0 63.2 50.0 WEX10 3.3
165 10.35 221 0.0 618 50.0 WEX10 6
167 4036 3324 0.0 645.0 50.0 W21X50 23
Floor Tvpe: 2nd
Bm # Lengrth +Mu -Mu Mn Fv Beam 5Size Smds
fi kip-ft  kip-fr kip-fit ksi
3 28.53 1720 0.0 2124 50.0 W14X22 15
4 27.05 1477 0.0 173.4 50.0 W12X16 25
] 2036 1326 0.0 1501 50.0 W1IX14 23
7 2458 1078 0.0 1238 50.0 W1(X12 23
B 2355 858 0.0 1033 50.0 W1ix12 13
10 2274 1438 0.0 2119 50.0 W14X22 7.7
11 11.59 273 0.0 61.8 50.0 WEX10 6
12 17.22 510 R 683 50.0 WEX10 3.3
14 11.15 32 0.0 68.0 50.0 WEX10 7
15 16.40 05 0.0 68.7 50.0 WEX10 6
17 10,60 1074 0.0 1321 50.0 WiCx12 220
13 27.56 2011 0.0 346.8 50.0 WI16X26 13.2.15
21 12.14 334 1R] 525 50.0 WI1lx12
2 1714 3314 on 5245 00 Wiox12
24 16.40 0.5 0.0 68.7 50.0 WEX10 6
25 28.55 2323 0.0 2771 50.0 Wlex26 8.9
27 2053 20390 0.0 2447 50.0 W14X22 25
28 27.56 3000 0.0 3687 50.0 W16X26 17.2,3.1. 16
29 2055 196.1 0.0 2338 50.0 W14X22 20
30 2053 183.7 0.0 2202 50.0 W14X22 17
]| 2053 1788 0.0 2117 50.0 WI1IX19 28
33 11.15 02 R] 032 30.0 WEX10 g
35 16.00 597 0.0 889 50.0 WEX10 12
37 19.09 86.1 0.0 1145 50.0 W1IX14 8
3B 1%.09 702 0.0 8406 50.0 WEX10 15
39 20.41 3341 0.0 401.6 50.0 W1exX31 13.3.6,1,9
41 2053 1851 0.0 2202 50.0 W14x22 16
12 20.53 180.7 0.0 2202 50.0 W14322 17
43 2198 3007 0.0 3675 50.0 W16X26 40
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44 2055 1903 0.0 2274 50.0 W14322 18

43 2053 203.9 0.0 244.7 20.0 W14222 25

46 2641 379.0 0.0 4407 50.0 W16331 21.2.3,2.24
47 2055 1903 0.0 2274 50.0 W14322 18

43 2053 180.7 0.0 2102 50.0 W14322 17

49 2053 1851 0.0 2202 50.0 W14322 16

51 2756 4032 0.0 4782 50.0 W18333 16.2, 16
33 2053 1851 0.0 2102 50.0 W14322 16

54 2053 1851 0.0 2202 50.0 W14322 16

55 19.69 265.6 0.0 3129 50.0 W16326 20

56 2053 190.2 0.0 74 50.0 W143022 18

57 2953 1952 0.0 2338 30.0 W14322 20

58 2756 4032 0.0 4782 50.0 W18333 16.2, 16
59 2053 190.2 0.0 2274 50.0 W14322 18

o0 2053 1851 0.0 2102 50.0 W14322 16

61 2053 1851 0.0 2202 50.0 W14322 16

63 2756 404.6 0.0 4841 50.0 W18333 16.2, 16
65 2053 1851 0.0 2202 50.0 W143022 16

66 2053 1851 0.0 2202 50.0 W14322 16

67 19.69 3397 0.0 4009 50.0 W16331 34

68 2053 2402 0.0 3840 50.0 W16326 46

LY 2053 3117 0.0 4119 50.0 W16331 47

70 2756 404.6 0.0 4841 50.0 W18333 16.2, 16
71 2053 2492 0.0 3840 50.0 W16326 46

72 2053 1851 0.0 2202 50.0 W143022 16

73 2053 1851 0.0 2202 50.0 W14322 16

75 2756 404.6 0.0 4841 50.0 W18333 16.2, 16
77 2053 1851 0.0 2202 50.0 W14322 14

78 2953 1831 0.0 2202 30.0 W14322 16

79 19.69 3397 0.0 4009 50.0 W16331 34

80 2053 190.2 0.0 2274 50.0 W14322 18

g1 2053 1952 0.0 2338 50.0 W14322 20

82 2756 404.6 0.0 4841 50.0 W18333 16.2, 16
83 2053 190.2 0.0 2274 50.0 W14322 18

84 2053 1851 0.0 2202 50.0 W143022 16

85 2053 1851 0.0 2202 50.0 W14322 16

87 2756 404.6 0.0 4841 50.0 W18333 16.2, 16
80 2053 1851 0.0 2202 50.0 W143022 16

20 2953 185.1 0.0 2202 50.0 W14x272 16

91 19.69 261.7 0.0 3129 50.0 W16326 20

92 2053 190.2 0.0 2274 50.0 W14322 18

03 2053 1052 0.0 2338 50.0 W14322 20

94 2756 404.6 0.0 4841 50.0 W18333 16,2, 16
95 2053 190.2 0.0 2274 50.0 W14322 18

04 2053 1851 0.0 2202 50.0 W14322 14
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Bm
a7
a0

101
102
104
105
106
107
108
109
111
112
113
114
115
116
117
119

120
121
122
123
126
127
128
130
131
133
134
136
138
139
141
143
144
145
146
147
148
149
150
151
152
153

Length
2053
27.56
20.53
2053
2055
20.53
27.56
2953
7053
2053
1591
38.95

4.12
30.59
2128
36.86
2041
26.25

8.67
26.25
20.83
26.27
26.25
17.72
26.25
26.25
11.15
14.87

8.47
18.69

8.67

8.67
17.72

867
10
47.74
1313

6.89

6.89

6.39

6.89

6.88

0.89

0.80

0.80

+Mu
1851
4032
1851
180.7
1903
1005
404 6
1902
1851
1851
433
1258

13

28
354
1125
3553
1154

00
1336
2652
1440
1615
206.7
1516
1155

02
1183
152
1678
182
182
1360
164
08
2501
184

6.8

12

T2

12

73

72

12

71

Mu
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
on
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

-151.8
-151.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
a0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Mmn
2202
4782
3202
2202
2274
2305
484.1
2274
M7
2202

708
2517
370
37.0
1083
2042
4232
3200

1561
3134
168.7
191.0
2476
183.0
1733
68.2
1383
370
1904
370
370
1614
370
708
3886
GE.1
370
370
370
370
370
370
370
370

Fv
50.0
50.0
0.0
50.0
50.0
0.0
50.0
50.0
s00
50.0
50.0
50.0
50.0
50.0
50.0
50.0
30.0
50.0

50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
00
50.0
0.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

Beam Size
W14322
WI18335
Wi14322
W14322
W14322
Wi43022
W18x335
Wl4x22
W14
Wi143022

WSXI1S
W10340
WEX10
WEX10
W10322
WEX4S
Wiax31
Wi1a331

W12314
W16326
W12x14
Wi12x19
W14322
WI12X16
WI12X16
WSX10
W143122
WEX10
Wi12x10e
WSX10
WEX10
Wi12x14
WSX10
WRN1R
W16331
WEI10
WS8X10
WSX10
WaX10
WSX10
WSX10
WaX10
WSX10
WSX10

[~

I~

Studs
16

14. 2. 16
16

17

18

3

16. 2. 16
18

16

16

16.4,7,2,12
2

a3

10. 1,10
Jo

21

10, 10
26

17

s

61,8
18

32
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Bm # Length +Mu  -Mu Mn Fv Beam Size Smuds
154 11.15 32 0.0 68.0 50.0 WEX10 7
155 4883 307.0 0.0 461.8 50.0 W18X35 28
156 12.04 254 0.0 68.0 50.0 WaX10 i3
157 335 1.7 0.0 370 50.0 WaX10
158 3.35 1.7 0.0 37.0 50.0 WEX10
159 335 1.7 0.0 370 50.0 WEX10
160 335 1.7 0.0 37.0 50.0 WEX10
161 335 1.7 0.0 37.0 50.0 WaX10
162 335 1.7 0.0 370 50.0 WaX10
163 335 1.7 0.0 370 50.0 WaN10
164 16.40 528 0.0 68.3 50.0 WEX10 6
165 2053 161.7 0.0 2164 50.0 W12X19 24
166 17.72 61.6 0.0 803 50.0 W10X12 6
167 4036 3326 0.0 646.0 50.0 W21350 23
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Appendix D: Lateral Framing
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Moment Frame along Grid 1

W10X30 _ W10X30  W12X26 W14X26 W14X26 W14X26 W14X26 W14X26 W14X26 W14X26 W14%22
2 B
2| wioxaE] wWi10x3E] Wi12x262] W14X26 W14X26 W14X26 W14X26 W14X26 W14X26 W14X26 2| wW14x22 =
2 2
2 e g = e g
B Sp10x30 =) w1226 W14X26 W14X26 W14X26 W14X26 W14X26 W14X26 W14X26 = =
2 B
2| wioxaE] wWi10x3E] Wi12x263] W14X26 W16X26 W14X26 W14X26 W14X26 W14X26 = W14X26 2| W14x22 2
B 3 3 2 E 2 3
g 3 E g ! 8 g
2 Sp10x30 =) w1226 W14X26 W14X26 W14X26 W14X26 W14X26 W14X26 = W14X26 = =
qd @ g g g g g
g 5 s = S S =

Moment Frame along Grid 1.3

W16X40

W16X36

W16X36

W16X36
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Moment Frame along Grid 2
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Braced Frames along Grid 3
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Moment Frame along Grid 4
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Braced Frame along Grid B
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Brace Frame along Grid H
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Brace Frame along Grid J
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Moment Frame along Grid L

W16X26 W12X19
[s7) ] 3]
™ ] v
x x X
&) (=] =}
=|  W16X26 2| Wi12X16=2
<) ) ®
%) ] @
x x x
2 2 e
=| W16X26 = wi1ax1e=
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x x X
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2| W16X26 2 Wi2x162
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2 2 e
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Period of Vibration from RAM
FREQUENCIES AND PERIODS:
Mode Period Frequency
sec Hz
1 14798 0.6757
2 1.3521 0.7396
3 11173 08950
4 0.6283 1.5915
5 0.6283 1.5915
6 0.3930 2.51141
7 03816 2 6207

Center of Rigidity from RAM

Level

Penthouse
Penthonse
Roof
Floor 5
Floor 4
Floor 3
Floor 2

Centers of Rigidity

Xr

ft
38.62
238.65
122.97
126.11
134.75
146.66
166.28

Yr

ft
37.64
44.44
40.40
10.10
40.00
39.83
40.03

Frequency
rad/sec
42458
1.6170
56234

10.0000
10.0000
15.9869
16 4666

Centers of Mass

Xm

fit
24.12
24995
154.37
142.64
142.66
142.65
138.90

Ym
ft
37.41
5217
50.00
11.10
41.10
41.10
41.01
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Appendix E: Design Checks
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Appendix F: Connection Design

Typical Beam to Girder Connection
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Typical Girder to Column Connection: Extended Shear Tab
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Typical Girder to Column Web Connection: Seated
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Typical Moment Connection: Beam to Column Flange
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Typical Heavy Braced Connection
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Appendix G: Foundation Design
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Appendix H: Cost and Schedule Takeoffs

Orignal Design Takeoff

Slab Beam Column
Flisas Concrete Reinforcing  Finishing Concrete Reinforcing Concrete Reinforcing
CY SFCA Ton SF CY SFCA Ton CY SFCA Ton
Ground 385.63 0 120.42 20824
2nd 586.15 17407.28 116.23 20098.55 196.75 7100.31 65.02 168.32 4574.06 33.38
3rd 607.30 18132.73 12042 20824 196.75 7100.31 65.02 153.30 4165.95 30.40
ath 607.30 18132.73 120.42 20824 196.75 7100.31 65.02 153.30 4165.95 30.40
5th 607.30 18132.73 120.42 20824 196.75 7100.31 65.02 153.30 4165.95 30.40
Roof 607.30 18132.73 12042 20824 196.75 7100.31 65.02 107.60 2931.85 21.34
Original Concrete Design Cost and Schedule Breakdo
. _ ) Total Cost Crail

Roof ltem # Decreption Unit Diuantity per Unit Cost & of Crews Dutpvl..l‘t # of Days

03 11 13.20 1050 Beam Formwork  S.F.CA 7100.31 7.52 56234.46 3 275 9

03 11 13.25 6550 Column Formwork 5.F.CA 2531.85 6.56 1923296 2 216 7

03 11 13.35 2050 Slab Formwork  SF.CA 1813273 6.03 110247.01 3 509 12

03 21 10.60 0100 Beam Reinf. Ton 65.02 17200 11183848 3 16 14

03 31 10.60 0200 Column Reinf. Ton 21.34 1775  37889.91 3 15 5

03 21 10.60 0400 Slab Reinf. Ton 12042 1405 169191.19 3 29 14

03 31 05.35 0300 4000 psi conc. CY 51165 108 58458.26 LT o]

03 31 05.70 0200 Flacing Beams Y 195.75 3035 597140 1 30 3

03 31 05.70 0800 Placing Columns  CY 107.60 2565 3150.25 1 92 2

03 31 05.70 1500 Placing 5lab CY 607.30 15.22 524314 1 120 4

03 35 29.30 0150 Finishing 5F. 20824 045 937080 £30847.86 3 630 12

: N } Total Cost Diaily

Sth ltem & Decreption Unit Quuantity per Unit Cost #of Crews  output # of Days

03 1113.20 1050 Beam Formwork  S.F.CA 710031 7.52 5623445 3 275 ]

03 11 13.25 6550 Column Formwoerk  SF.CA 4165.95 656 2732860 2 216 10

03 11 13.35 2050 Slab Formwork  SF.CA 1813273 6.03 110247.01 3 509 12

03 21 10.60 0100 Beam Reinf. Ton 65.02 1720 11183848 3 16 14

03 31 10.60 0200 Column Reinf. Ton 30.40 1775 53957.02 3 15 7

03 21 10.60 0400 Slab Reinf. Ton 13042 1405 16315119 3 28 14

03 31 05.35 0300 4000 psi conc. Y 957.36 108 1033594.62 N/A 0

03 31 05.70 0200 Placing Beams CY 196.75 3035 587140 1 90 3

03 31 05.70 0800 Placing Columns  CY 153.30 2965 4545 46 1 92 2

03 31 05.70 1500 Placing 5lab cY 607.30 1522 924314 1 180 4

03 35 29.30 0150 Finishing 5F. 20824 045  9370.80 6561322.18 3 630 12

ath Item # Cecreption Unit Quantity Total CO_St Cost Daily # of Days

per Unit #of Crews output

03 1113.20 1050 Beam Formwork  S.F.CA 710031 792 5623446 3 275 ]

03 11 13.25 6550 Column Formwork  SF.CA 4165.95 656 2732860 2 216 10

03 11 13.35 2050 Slab Formwork  SF.CA 1813273 6.08 110247.01 3 509 12

03 21 10.60 0100 Bezam Reinf. Ton 65.02 1720 11183848 3 16 14

03 31 10.60 0200 Column Reinf. Ton 30.40 1775 5§3957.02 3 15 7

03 21 10.60 0400 Slab Reinf. Ton 12042 1405 1£3191.1% 3 249 14

03 31 05.35 0300 4000 psi conc. CY 557.36 108 10339462 LT o]

03 31 05.70 0200 Placing Beams Y 195.75 3035 597140 1 30 3

03 31 05.70 0800 Placing Columns ~ CY 153.30 2965 454546 1 92 2

03 31 05.70 1600 Plazing Slab cy 607.30 1522 924314 1 180 4

03 35 29.30 0150 Finishing 5F. 20824 045 937080 6561322.18 3 630 12
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Total Cost Daily

Jrd ltem & De=creption Unit Qusntity per Unit Caost SofCrews  output # of Days
03 1113.201050 Beam Formwork  SF.CA 710031 752 5623446 3 275 9
03 11 13 .25 6550 Column Formwork 3SF.CA 4165.95 656 2732860 2 216 10
03 1113 35 2050 Slab Formwork SFCA 1813273 6.08 110247.01 3 509 12
03 21 10.60 0100 Beam Reinf. Tan 65.02 17200 11183848 3 16 14
03 31 10.60 0200 Column Reinf. Ton 30.40 1775 535957.02 3 15 7
03 21 10.60 0400 Slab Reinf. Tan 12042 1405 16519119 3 29 14
03 31 05.35 0300 4000 psi conc. cY 95736 108 103334562 N/A [}
03 31 05.70 0200 Placing Beams Y 19675 30.35 5571.40 1 50 E
03 31 05.70 0800 Placing Columns  CY 153.30 2965 4545.46 1 52 2
03 31 05.70 1600 Placing 5lab cY SE6.15 1522 892114 1 130 4
03 3525.30 0150 Fimishing 5F. 20824 0.45 5370.80 661000.18 3 &30 12

Total Cost Dail

Znd Item # Decraption Unit Quantity per Unit Cost Zof Crews Dut‘pvul #of Days
03 1113.20 1050 Beam Formwork  SF.CA 710021 752 5623446 3 275 9
03 1113.25 6550 Column Formwork  SF.CA 4574.06 656 3000583 2 216 11
03 1113.35 2050 Slab Formwork SF.CA 17407.28 6.08 105836.27 3 509 12
03 21 10.60 0100 Beam Reinf. Tan 65.02 17200 111833.48 3 16 14
03 31 10.60 0200 Column Reinf. Ton 33.38 1775 59242.89 3 15 g
03 21 10.60 0400 Slab Reinf. Tan 11623 1405 163257.02 3 29 14
03 3105.350300 4000 psi conc. Y 951.22 108 10273166 A [}
03 31 05.70 0200 Placing Beams cY 19675 3035 5971.40 1 50 3
03 31 05.70 0800 Placing Columns  CY 1s8.32 2965 4520.75 1 52 2
03 31 05.70 1800 Placing 5lab Y Sge.15 15.22 g8521.14 1 180
03 35 2330 0150 Finishing 5F. 20095 045 5044 35 658114.25 3 &30 11

Ground ltem & Decreption Unit Quantity Ts::IUCI::t Cost 2ot Lrews \:E::ym #of Days

03 21 10.60 0600 506G Reinf Tan 12042 1425 17155961 3 23 18

03 31 05.35 0300 4000 psi conc. cY 38563 108  41643.00 N/A [}

03 31 05.70 4850 Slab on Grade Y 385.63 1421 5711.17 1 135 E

03 35 25.30 0150 Fimishing 5F. 20824 0.45 9370.80 228329.58 3 &30 12
$3,500,936.23
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Steel Redesign Takeoff

Beam columns  frame decking concrete  wwf fireproofing
ton ton ton sf oy sf sf
Roof 85.44 7.51 55.78 20824 22495 20824 20824
5 70.97 751 5499 20824 22495 20824 20824
4 70.97 978 6160 20824 22495 20824 20824
3 70.97 978 6425 20824 22495 20824 20824
2 70.63 1226 7377 20099 217.11 20098.55 2002855
Steel Redesign Cost and Schedule Breakdown
- . . Total Cost per
Roof Item # Decreption Unit Quantity Uniit Cost
ni
0512 23.77 0800  Structural Steel Ton 148.74 2581 38537464
0531 13.35 3400 18 Gage Decking  SF 20824 365 76007 60
03 3105.35 0300 4000 psi Concrete  CY 224385 108 24204 67
03 2204.40 0100 WWF CSF 208.24 31.65 6520.80
03 31 05.70 1400 Elevated slab cY 224.85 19.55 4397 78
03 35 29.30 0150 Broom Finish 5F 20824 0.45 9370.ED
07 31 16.10 0500 Fireproofing 5F 20824 1335 23112.40 534148.69
. ) . Total cost
sth Item & Dacraption unit  Quantity i PEM comt
0512 23.770800  structural steel Ton 13348 2581 345846.34
05 31 13.35 3400 18 Gage Decking  SF 20824 3.65 7600760
03 31 05.35 0300 4000 psi Concrete  CY 224.85 108 24294 67
03 2204.40 0100 WWF CSF 208.24 31.65 6520.80
03 3105.70 1400 Elevated slab cY 22485 1955 439778
03 35 29.30 0150 Broom Finish 5F 20824 0.45 937080
07 81 16.10 0500 Fireproofing 5F 20824 135 2311z.40 494620.35
. . .. Total cost
ath Item # Decreption Unit  Quantity i per cost
ni
0512 23.770800 Structural Steel Ton 14235 25981 36BE37.94
05 31 13.35 3400 18 Gage Decking  SF 20824 3.65 7600760
03 31 05.35 0300 4000 psi Concrete  CY 224.85 108 24294 67
03 22 04.40 0100 WWF C5F 2058.24 31.65 G520.E0
03 31 05.70 1400 Elevated slab cY 224.85 19.55 4397 78
03 35 29.30 0150 Broom Finish 5F 20824 0.45 937080
07 81 16.10 0500 Fireproofing 5F 20824 135 23112.40 517611.9%
. . .. Total cost
3rd Item # Decreption Unit Quantity Unit per Cost
ni
0512 23.77 0800  Structural Steel Ton 145.01 2581 37571446
05 31 13.35 3400 18 Gage Decking  SF 20824 3.65 7600760
03 3105350300 A000 psi Concrete  CY 22485 108 2420467
03 22 04.40 0100 WWF CSF 208.24 31.65 6520.E0
03 31 05.70 1400 Elevated slab cY 224.85 19.55 4397 78
03 35 29.30 0150 Broom Finish 5F 20824 0.45 937080
07 81 16.10 0500 Fireproofing 5F 20824 135 23112.40 524488.51
. . .. Total cost
2nd Item # Decreption Unit Quantity Unit per Cost
ni
0512 23.77 0800  Structural Steel Ton 156.66 2581 40591010
05 31 13.35 3400 18 Gage Decking  SF 20089 3.65 73350.71
03 3105.35 0300 4000 psi Concrete  CY 217.11 108 2344831
03 22 04.40 0100 WWF CSF 200.9E55 31.65 636119
03 3105.70 1400 Elevated slab cy 217.11 19.55 424458
03 35 29.30 0150 Broom Finish 5F 20099 0.45 904235
07 81 16.10 0500 Fireproofing 5F 20038 55 135 2713304 5409501.28
Item & Decreption unit uantity Total Cost per|
Ground P a 1 e Cost
03 21 10.60 0600 S0G Reinf Ton 120.4208 1425.00 171589.6077
03 31 05.35 0300 4000 psi conc. cY 385.6296 108.00 41648
03 31 05.70 4650 Slab on Grade (=) 385.6295 1481 5711174815
03 35 29.30 0150 Finishing 5.F. 20824 o 93708 228329.58
Total Cost $2,B48,700.43

#of Daily owtput
# of Days
Crews per crew
1 134 11
1 3200 7
1 N/& o
1 35 ]
1 120 2
3 630 12
2 1250 9 47.00
#of Daily owtput #of Days
Crews per crew
1 132 pii}
1 izoo 7
1 Nfa o
1 35 ]
1 140 2
3 630 1z
F 1250 g 46.00
#of Daily owtput #of Days
Crews per crew
1 134 o
1 3200 7
1 N/& o
1 33 L]
1 140 2
3 630 12
2 1250 o 46.00
#of Daily owtput #of Days
Crews per crew
1 134 11
1 3200 7
1 N/& o
1 35 ]
1 120 2
3 630 12
2 1250 o 47.00
#of Daily owtput #of Days
Crews per crew
1 134 11
1 3200 7
1 N/& o
1 35 ]
1 140 2
3 630 11
2 1250 g 46.00
#of  Daily output
CTEWS  Per rew #of Days
3.00 2.3 13
Nfa o
1 185 3
3.00 B30 1z 33.00
Days 265
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Appendix I: Mechanical Coordination
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Appendix J: Progressive Collapse

Table 3-4. Load Increase Factors for Linear Static Analysis

nI.Ds QLF;
Material Structure Type Deformation- Force-
controlled controlled
Steel Framed 0.9 myr+1.1 2.0
Framed® 1.2 mye + 0.80 2.0
Reinforced Concrete
Load-bearing Wall 2.0 mur 2.0
Masonry Load-bearing Wall 2.0 mur 2.0
Wood Load-bearing Wall 2.0 mue 2.0
Cold-formed Steel Load-bearing Wall 2.0 mue 2.0

A Note that, per ASCE 41, reinforced concrete beam-column joints are treated as force-
controlled; however, the hinges that form in the beam near the column are deformation-
controlled and the appropriate m-factor from Chapter 4 of this UFC shall be applied to the
calculation of the deformation-controlled load increase factor ;5.

Table 3-5. Dynamic Increase Factors for Nonlinear Static Analysis

Material Structure Type Oy
Steel Framed 1.08 + 0.76/(8pa/6, + 0.83)
Framed 1.04 + 0.45/(Bpr/6, + 0.48)
Reinforced Concrete
Load-Bearing Wall 2
Masonry Load-bearing Wall 2
Wood Load-bearing Wall 2
Cold-formed Steel Load-bearing Wall 2
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Silver Spring, MD

Linear Acceptance Crlterla
Connection Type m-factors
Primary! Secondary!”

Fully Restrained Moment Connections
Improved WUF with Bolted Web 2.3-0.021d 1.9 —0.048d
Reduced Beam Secton (RBS) 1.€ —0.025d 6.5 -0.025d
WUF 1.3 -0.082d 4.3 -D.018d
SidePlate® 6.7 - 0.039d” 11.1 - 0.062d
Partially Restrained Moment Connections (Relatively Stiff)
Double Splil Tee

a. Shear in Bolt 4 6

b. Tenson in Bolt 1.5 4

c. Tension in Tee 1.9 4

d. Flexure in lee 2 !
Partially Restrained Simple Connections (Flexible)
Doubie Angles

a. Shear In Bolt 5.5 —0.107dsg"" 8.7 — 0.1610kg

b. Tension In Bolt 1.9 4

C. Flexure in Angles 8.9 - U193, 13.0 - 02900,
simple shzar 1ab 9.8 - 0101y 8.0 — 01610,

") Refer 1o Section 3-2.4 for determnation of Primary and Secondary classification

! d = depth of beam, inch
® g, = depth of bolt group, inch
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Table 5-2. Modeling Parameters and Acceptance Criteria for Nonlinear Modeling

of Steel Frame Connections

Connection . . . o
Type Nonlinear Modeling Parameters'" Nonlinear Acceptance Criteria
Residual
Plastic Rotation Angle, radians | Strength Plastic Rotation Angle, radians
Ratio
a b c Primary'® I Secondary®?
Fully Restrained Moment Connections
Improved WUF with
Bolted Web 0.021 - 0.0003d 0.050 - 0.0006d 02 0.021 - 0.0003d 0.050 - 0.0006d
Reduced Beam
Section (RBS) 0.050 - 0.0003d 0.070 - 0.0003d 0.2 0.050 - 0.0003d 0.070 - 0.0003d
WUF 0.0284 - 0.0004d 0.043 - 0.0006d 02 0.0284 - 0.0004d 0.043 - 0.0006d
SidePlate® 0.089 - 0.0005d" 0.169 - 0.0001d 06 0.089 - 0.0005d 0.169 - 0.0001d
Partially Restrained Moment Connections (Relatively Stiff)
Double Split Tee
a. Shear in Bolt 0.036 0.048 02 0.03 0.040
b. Tension in Bolt 0.016 0.024 0.8 0.013 0.020
. Tension in Tee D.012 0.018 na 0.010 0.015
d. Flexure in Tee 0.042 0.084 02 0.035 0.070
Partially Restrained Simple Connections (Flexible)
Double Angles
a. Shear in Bolt 0.0502 - 0.0015dee " | 0.072 - 0.00220k, 0.2 0.0502 - 0.0015dqg 0.0503 - 0.0011dgg
b. Tension in Bolt 0.0502 - 0.0015dyg | 0.072 - 0.0022dpg 02 0.0502 - 0.0015dgg 0.0503 - 0.0011dog
c. Flexure in Angles 0.1125- 0.0027dgg | 0.150 - 0.0036dpg 0.4 0.1125 - 0.0027dyg 0.150 - 0.0036dpg
Simple Shear Tab 0.0502 - 0.0015dsg 0.072 - 0.0022dug 02 0.0502 - 0.0015dsg 0.1125 - 0.0027 dog

(1)

Refer to Figure 3-6 for definition of nonlinear modeling parameters a, b, and ¢

2 Refer to Section 3-2 4 for determination of Primary and Secondary classification
g = depth of beam, inch

(4

dyg = depth of bolt group, inch
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Appendix I: Progressive Collapse Design
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