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appendix A: cellular beams

A.1 plastic moments

PLAST(C MOMENTS Ve
F_Jp___,,

p [ L 0.425"
~WIgx35 " 3.575 "

D.28" njuit F mye

Top Teg SECMON (wigx3s)

Ae = bty = (LX0Y28) = 2.55 ia2
Aw = hwtw= (2.578)0.3) = 1.0725 2

AREA FLANLE BELOw PNA:

PIST ™ PNA
Asmpw =
by

MOMENTS ABouT PNA
* FLANLGE ABROVE
Az 2.95-0.74 = L%

.74 . p.123"
(ﬂ"

- FLANGE Btow
A = {=832€ 0,74
¢ WEB Ais 1.0’725

'f,_l/\;-A“) = 1(285-10728) = o 3875 m? 20 7Yin2

ARM = & 0.4z - 0.123)= 0,)S|

At = 5 (0,123)= 0.0LI1S
Aepm = £ (3.57S) T 1.7 1S

2y = WED(0.1C D+ 04(0.bis) + (1.01283 (11 875) = it

.3
l L4

"ﬂ-n-"""

FL. ABave Fl. Baww

o = S0 ks)

wee

Mo (50 K61) (2.05%) =
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PLASTIC MoMmeNTS

%

MIDDLE WEB, Wigx25 (0P HALF)

t.#0.30

: (2,00\ n >V (Sokst)

gL

MIDDLE we®, WIBxUL (RoTIL HALF)
-'tw=015(i"9\

M= (0.30) (S.2%Y (som1)
q

= [Z.Sm>) Q?oks()

:“‘ 19.5.5 k-iij

Mp= bh* R (RECTANGULAR STTION)
q
= ( )1 /" S0
0'35(5.7.3 :'
! J
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PLASTIC MOMENT 3

BoTloM TEE
Ap = Bty = (C.oLd(0/bos)= 3.60L3
Aoz Eohy, T (0 36)3.395) = 1.222
ArRex FL. PBlow PRNA 2
1 (Ar-AuY= £ (2.0063 - 1222) = 1222
PisT ™0 PNA

Aﬂm = -‘—" ZZI = O. 7—01 [
B& . O

MOMENTS ABouT PNA

* FLANGe ALOVE L
A= 300632~ 1220 2,448 ArRM = 2 (0.0L,0S~6.202) = 0 201S

* FLANLE Boow
Axll<122 AR = £ (0.202) = O.101

- weRp \
A= (222 mm= 5 (3.398) 7 .97

2= (2.94443)(0.2018)+(1222) (0.101) + (1222)( 1.0975)
‘2.&9‘1 in3

O =S0 kSI

M, = (z.w7)(50) =| (24,5 Kin |
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A.2 example plastic analysis calculation

PLASTIC ANALYS(S, UPPERBOUND THM. 2

EXAMPLE CALCU LATION (SE& SPREABSHEET FolR (OMPLETE WRS/GA!)
20 - CELL  CELLULAR B *

‘ A W
’ 'kl 25 3 o 14 1S o I+ 28 9 Tsc ‘Elto
s ——

#{\_"_/——\

ASSUMING CoLLAPSE MELH AN ISIUS Wil
ALL BE %Wunt‘rla(cﬂ SINCE THE LeAD 1S
YUNIFORM “JAND THE SECTIONS ARE symMETP(ML

&9951 BLE MECHANISM SHAPES

OO T

"S
2 e AND ALL VAR |ATIONS
s B/t THEE neoo
i )
WE WwiLL FIBST (HEWK\THIS COLLAPSE MECHANIGAM 5

G AN Wl A e AL RAE L R }P

P s ApPLIED W
EVEE\j PANEL

P 15 THE (cUAPSE LoaD

bZ ToTAL HINGES

ALSO, NOTE HINGE ForMANoN [N THE wWER MEMBERS,
THIS 1S Bt FOE BOTH WIR«BS | W kx4, WE HAVE :
M <M,

M s

YHSMREL R L ESPAT

Prwer \TEE

Mﬁwm, e, — 12585 k-iy
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PLASTIC RNHL\jSIS. UPPER BOUND THM (<

EX CALLULATION

E) NEXT | g \(\/m;'\’
> P'{d; 9-3

z MP"‘(&\

) }
T'L&"‘ G~ 1Y

Mp; (26)

P(Cf‘{f(n‘. ot 28tz20t 28t -+ 20 = Mrz,s(zg\f 'Q’("Mr’sa(eB
+ M, (26) + 206 M

4o
yso P T | B MP& £ 5)2-“/10‘4% i

S F = 7300

Pe

= 16:5556 K pee | PAREL

( )
o 1K K/':‘r |

[

X
THE Ex(EL SPREADSHEET WL
CALCULATE THIS FOR ALL SLJ/L,'/L:CTPIML
COLLAPSE MECHANISMS T FND
THE LEAST UPPERBOUND , vUHICH !
P wilL BY THE (ORRECT MECHANISIA
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A.3 spreadsheet for (plastic) symmetrical failure mechanisms

d # hinges: d # hinges: d # hinges: d # hinges: d # hinges: d # hinges: d # hinges: d # hinges:
0 2 0 2 0 2 0 2 0 2 0 0 0
2 2 2 2 2 2 2 2 2 2 2 2 2
4 2 4 2 4 2 4 2 4 2 4 4 4
6 2 6 2 6 2 6 2 6 2 6 6 6
8 2 8 2 8 2 8 2 8 2 8 8 8
10 2 10 2 10 2 10 2 10 2 10 10 10
12 2 12 2 12 2 12 2 12 2 12 12 12
14 2 14 2 14 2 14 2 14 2 14 14 14
16 2 16 2 16 2 16 2 16 2 16 16 16
18 2 18 2 18 2 18 2 18 2 18 18 16
20 2 20 2 20 2 20 2 20 2 20 18 16
22 2 22 2 22 2 22 2 22 2 20 18 16
24 2 24 2 24 2 24 2 22 0 20 18 16
26 2 26 2 26 2 24 0 22 0 20 18 16
28 2 28 2 26 0 24 0 22 0 20 18 16
30 2 28 0 26 0 24 0 22 0 20 18 16
28 2 28 2 26 0 24 0 22 0 20 18 16
26 2 26 2 26 2 24 0 22 0 20 18 16
24 2 24 2 24 2 24 2 22 0 20 18 16
22 2 22 2 22 2 22 2 22 2 20 18 16
20 2 20 2 20 2 20 2 20 2 20 18 16
18 2 18 2 18 2 18 2 18 2 18 18 16
16 2 16 2 16 2 16 2 16 2 16 16 16
14 2 14 2 14 2 14 2 14 2 14 14 14
12 2 12 2 12 2 12 2 12 2 12 12 12
10 2 10 2 10 2 10 2 10 2 10 10 10
8 2 8 2 8 2 8 2 8 2 8 8 8
6 2 6 2 6 2 6 2 6 2 6 6 6
4 2 4 2 4 2 4 2 4 2 4 4 4
2 2 2 2 2 2 2 2 2 2 2 2 2
0 2 0 2 0 2 0 2 0 2 0 0 0

62 60 56 52 48 44 40 36
Bext- P¥B* 450 | 8.0-P*0* 448 | 8- P*B* 442 | 8.,-P*0* 432 | 8.0-P*B* 418 | 8..-P*0* 400 | 8.0-P*0* 378 |8..-P*0* 352
Bext- 0% 7360 8ee- 8% 6900 Ber- 0% 6440 Bex- 0% 5980 Be- 0% 5520 8o - 0* 5060 8.q-0* 4600 Seq-0* 4140
P= 16.35556 P= 15.40179 P= 14.57014 P= 13.84259 P= 13.20574 P= 12.65 P= 12.16931 P= 11.76136
w= 8.177778 w= 7.700893 w= 7.285068 w= 6.921296 w= 6.602871 w= 6.325 w= 6.084656 w= 5.880682
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*least upper bound

d # hinges: d # hinges: d # hinges: d # hinges: d # hinges: d # hinges: d # hinges: d # hinges:
0 0 0 0 0 0 0 0
2 2 2 2 2 2 2 0
4 4 4 4 4 4 2 0
6 6 6 6 6 4 2 0
8 8 8 8 6 4 2 0
10 10 10 8 6 4 2 0
12 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
14 12 10 8 6 4 2 0
12 12 10 8 6 4 2 0
10 10 10 8 6 4 2 0
8 8 8 8 6 4 2 0
6 6 6 6 6 4 2 0
4 4 4 4 4 4 2 0
2 2 2 2 2 2 2 0
0 0 0 0 0 0 0 0
32 28 24 20 16 12 8 4
Oo. P¥0* 322 | 6,..P*6* 288 Bor. P¥0* 250 | 6...P*0* 208 Bor P¥O* 162 | 6.4.P*0* 112 Boyr . P*O* 58 Soxt - P*O* 0
8.:0* 3680 Bexe-0* 3220 8o B* 2760 Bex- ©* 2300 8. B* 1840 Bex- 0% 1380 8.:-0* 920 Bex- 0% 460
P= 11.42857 P= 11.18056 P=  11.04 P= 11.05769 P= 11.35802 P= 12.32143 P= 15.86207 P=#DIV/0!
w= 5.714286 w= 5.590278 w= 5.52 w= 5.528846 w= 5.679012 w= 6.160714 w= 7.931034 w= #DIV/0!

[[MTOB

pennsylvania | 44]

appendix A: cellular beams



final report victoria interval [STRUCTURAL]

A.4 axial force check on cellular beam

k
(5.52 f—t) (60 ft)?
Wrailure mechanism = 5.52]71: and F = rl 2%,, =955k
|
top T flange —6.0000—
A = (0.425)(6) + (3.575)(0.3) = 3.6225 in? [c 4250
[ §0.3000

o=t 20K 636 ksi < 50 ksi 35750 ]

TA 36225in2 = | |

Bottom T flange
A = (0.605)(6.06) + (3.395)(0.36) = 4.8885 in?

o=C=_55k _ 1954 ksi <50 ksi
A 4.8885 in?

A.5 deflection check on cellular beam

live load deflection

L (60) (12 }—’i)

=1.97in < 2in GOOD

k
A SWL (5)(0.281f—t)(60 F*(123)
LL™ 384-E-1 ~ (384)(29,000 ksi)(1433 in*)

3 " m3 " m3
[ =l (M) —2. (M + (2.85)(24.97)(0.18")? ) = 1433 in*

12 12 12

total load deflection

L (60)(127)

k
A SWL (5)(0.846ﬁ)(60 FO*(123)
TL™ 384-p-1 ~ (384)(29,000 ksi)(1433 in%)

= 5.94 in — (3" camber) = 2.94 in < 3 in GOOD

[[ MTOB pennsylvania | 45]
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A.6 interaction check

NOTE: these values are taken from the RAM model

Precomposite:

Beam: V =3.69 kips M =196.09 kip-ft at 22.125 ft

Top Tee:
fa= 25.68 ksi fb= 3.98 ksi H1-1: 0.869 +0.113.=0.082
Fa= 29.54 ksi Fb = 30.00 ksi H1-2: 0.856 +0.1332 =0.988

Beam: V=579kips M =174.76 kip-ft at 17.625 ft

Bot Tee:
fa= 16.89 ksi fb= 6.58 ksi
Ft= 30.00 ksi Fb = 30.00 ksi H2-1: 0.563+0.219=0.782

Composite: Vc =10.75 kips
Beam: V=2191kips M =97.58 kip-ft at4.125 ft

Top Tee:
fa= 5.63 ksi fb= 12.03 ksi H1-1: 0.191 +0.341 = 0.532
Fa= 29.54 ksi Fb = 30.00 ksi H1-2: 0.188 +0.401 = 0.589

Beam: V =0.95kips M =380.50 kip-ft at 28.875 ft

Bot Tee:
fa= 31.88 ksi fb= 0.00 ksi
Ft= 33.00 ksi Fb = 33.00 ksi H2-1: 0.966 + 0.000 = 0.966

A.7 web post buckling

NOTE: these values are taken from the RAM model

Precomposite Max Vh = 12.21 kips at 2.88 ft
Mmax  Mallow Mmax/Mallow

Therefore, web post buckling controls the section of cellular beam selected

kip-ft kip-ft
Top: 8.24 12.84 0.642 £
Bot: 8.24 16.37 0.503 0
O
Composite Max Vh = 19.00 kips at 2.88 ft ks
Mmax Mallow Mmax/Mallow =
kip-ft  kip-ft S
Top: 12.82 12.84 0.999 %
Bot: 12.82 16.37 U783 X
O
C
)
(O}
(O}
O

[[ MTOB pennsylvania | 46] Y 4
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A.8 cellular beam cost analysis

30’x30’ composite beam and slab system = $17.30"°

Assembly B10102564200 Based on National Average Costs
Floor, composite metal deck, shear connectors, 5.5" slab, 30'x30" bay, 23.5" total depth, 40 P5SF superimposed load, 81 PSF total load
Description ‘ Quantity Unit ‘ Material Installation Total
Shores, vertical members, to 10" high, includes erect and strip by hand 0.01500 Ea. 0.00 0.30 0.30
Welded wire fabric, sheets, 6 x 6 - W1.4 x W1.4 (10 x 10) 121 |b. per C.5.F., A185, incl... 0.01000 C.5.F. 0.15 0.36 0.51
Structural concrete, placing, elevated slab, pumped, less than 6" thick, includes strike... 0.33300 C.F. 0.00 0.51 0.51
Structural concrete, ready mix, lightweight, 110 # /C.F., 3000 psi, includes local aggre... 0.33300 CE 2.41 0.00 2.41
Concrete finishing, floors, for specified Random Access Floors in ACI Classes 1, 2, 2 an... 1.00000 S.F. 0.00 0.86 0.86
Concrete surface treatment, curing, sprayed membrane compound 0.01000 C.5.F. 0.08 0.09 0.17
Weld shear connector, 3/4" dia x 4-7/8" L 0.12600 Ea. 0.09 0.25 0.35
Structural steel project, apartment, nursing home, etc, 100-ton project, 2 to 6 stories,... 4.45400 Lb. 65.24 1.02 8.15
Metal floor decking, steel, non-cellular, composite, galvanized, 3" D, 22 gauge 1.05000 S.F. 2.08 0.938 3.06
Metal decking, steel edge closure form, galvanized, with 2 bends, 12" wide, 18 gauge 0.03300 L.F. 0.13 0.08 0.21
Sprayed fireproofing, itious, normal d ity, beams, 1 hour rated, 1-2/8" thick... 0.50400 S.F. 0.29 0.50 0.79
Total $11.45 $5.85 $17.30

Assuming that the only change from this system is the replacement of W-shape with cellular

beams, we have:
@ 60’ span, expect SmartBEAM (LB27x35/46) to cost $150/ton more than traditional W-shape?

LB27x35/46 typical beam size, 3 beams per 30’x60’ bay

35+46

= 40.5 PLF (60°) - (3bms) = 7290# = 3.65 tons

Since the bay size is double the typical bay (30°x30’), divide tonnage by two

3.65tons _ ( 1.82 tons ) v ($150) _ %273
2 ~ \30’x30'bay ton/) ~ 30'x30'bay
$273

5005 = +$0.30 per SF x (152,000 SF) =~ $46,200 total additional cost

$17.30 + $0.30 = $17.60 Total Cost per SF

1% “RSMeansOnline,” Reed Construction Data Inc., 2013 <meanscostworks.com> (12 October 2012)

% Steve Redman, CMC Steel, Personal communication (21 March 2013).
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appendix B: lateral analysis
B.1 existing frame stiffness calculation

P“' Job No Sheet No Rev
JAcademclcemae user Fart

Job Title Ref
By Date19-Feb-13 Chd
Client File STIFFNESS - existing fra |Date/Time 19.Feb-2013 18:02

/.
/)
-

2 13

=
=
[$)]

L

ré n

=

O

(-

O

Whole Structure Displacements 0.001in:1in 1 LOAD CASE 1 6
—

O

—

O

o

X

Print Time/Date: 19/02/2013 18:03 STAAD.Pro V8i (SELECTseries 3)/Academic 20.07.08.22 Print Run 1 of 2 _g
0]

Q

Q

O

[[ MTOB pennsylvania | 48] Y 4



final report victoria interval [STRUCTURAL]

— n Job No Sheet No Rev
- 2
=1
Academic license user Part
Jab Title Ref
By Date1 9-Feb-13 Chd
Cliert Fle STIFFNESS - existing fra |PatTime 19.Feb-2013 18:02
Node Displacements
Node Lic X Y Zz Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (rad)
1 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
2 1:LOAD CASE 0.086 -0.000 0.000 0.086 0.000 0.000 -0.000
3 1:LOAD CASE 0.131 -0.000 0.000 0.131 0.000 0.000 -0.000
4 1:LOAD CASE 0177 -0.000 0.000 0177 0.000 0.000 -0.000
5 1:LOAD CASE 0.231 -0.000 0.000 0.231 0.000 0.000 -0.000
6 1:LOAD CASE 0.294 -0.000 0.000 0.294 0.000 0.000 -0.000
7 1:LOAD CASE 0.085 0.000 0.000 0.085 0.000 0.000 0.000
8 1:LOAD CASE 0.087 -0.000 0.000 0.087 0.000 0.000 -0.000
9 1:LOAD CASE 0.130 -0.001 0.000 0.130 0.000 0.000 -0.000
10 1:LOAD CASE 0177 -0.000 0.000 0.177 0.000 0.000 -0.000
" 1:LOAD CASE 0.231 -0.000 0.000 0.231 0.000 0.000 -0.000
12 1:LOAD CASE 0.293 -0.000 0.000 0.293 0.000 0.000 -0.000
13 1:LOAD CASE 0.086 -0.023 0.000 0.089 0.000 0.000 -0.000
14 1:LOAD CASE 0.131 -0.012 0.000 0.131 0.000 0.000 -0.000
15 1:LOAD CASE 0177 -0.012 0.000 0178 0.000 0.000 -0.000
16 1:LOAD CASE 0.231 -0.015 0.000 0.232 0.000 0.000 -0.000
17 1:LOAD CASE 0.294 -0.008 0.000 0.294 0.000 0.000 -0.000
18 1:LOAD CASE 0.087 0.000 0.000 0.087 0.000 0.000 0.000
19 1:LOAD CASE 0.130 0.011 0.000 0.131 0.000 0.000 -0.000
20 1:LOAD CASE 0177 0.012 0.000 0.178 0.000 0.000 -0.000
21 1:LOAD CASE 0.231 0.014 0.000 0.232 0.000 0.000 -0.000
22 1:LOAD CASE 0.293 0.007 0.000 0.293 0.000 0.000 -0.000
Node Displacement Summary
Node L/C X Y z Resultant rX rY rZ
(in) @in) (in) (in) (rad) (rad) (rad)
Max X 6 1:.LOAD CASE 0.294 -0.000 0.000 0.294 0.000 0.000 -0.000
Min X 1 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
Max Y 21 1:LOAD CASE 0.231 0.014 0.000 0.232 0.000 0.000 -0.000
Min'Y 13 1:LOAD CASE 0.086 -0.023 0.000 0.089 0.000 0.000 -0.000
Max Z 1 1:.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
Min Z 1 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
Max rX 1 1.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
Min rX 1 1:.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
Max ry 1 1:.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
Min rY 1 1:.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
Max rZ 18 1.LOAD CASE 0.087 0.000 0.000 0.087 0.000 0.000 0.000
Min rZ 1 1.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
Max Rst 17 1:LOAD CASE 0.294 -0.008 0.000 0.294 0.000 0.000 -0.000
Print Time/Date: 19/02/2013 18:03 STAAD.Pro V8i (SELECTseries 3)/Academic 20.07.08.22 Print Run 2 of 2
Stiffness of original frame
P 1k . . .
K = T oea 3.34 ksi using STAAD values of displacement
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B.2 proposed frame stiffness calculation

I " Job No Sheet No Rev
S 1
Academic license user Part
Job Title Rer
By Date19-Feb-13 chd
o File STIFFNESS - new frame.|Pate/Time 19_Feb 2013 17:58

Load 1:.Displacement

A

Whole Structure Displacements 0.0001in:1in 1 LOAD CASE 1

Print Time/Date: 19/02/2013 1802

STAAD.Pro V8i (SELECTseries 3)/Academic 20.07.08.22
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— n Job No Sheet No Rev
- 2
=1
Academic license user Part
Jab Title Ref
By Date1 9-Feb-13 Chd
Cliert File STIFFNESS - new frame. |Pat®/Time 19.Feh-2013 17:58
Node Displacements
Node Lic X Y Zz Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (rad)
1 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
2 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
3 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
4 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
5 1:LOAD CASE 0.001 0.000 0.000 0.001 0.000 0.000 -0.000
6 1:LOAD CASE 0.001 0.000 0.000 0.001 0.000 0.000 -0.000
7 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
8 1:LOAD CASE 0.000 -0.000 0.000 0.000 0.000 0.000 -0.000
9 1:LOAD CASE 0.000 -0.000 0.000 0.000 0.000 0.000 -0.000
10 1:LOAD CASE 0.000 -0.000 0.000 0.000 0.000 0.000 -0.000
" 1:LOAD CASE 0.000 -0.000 0.000 0.001 0.000 0.000 -0.000
12 1:LOAD CASE 0.001 -0.000 0.000 0.001 0.000 0.000 -0.000
13 1:LOAD CASE 0.000 -0.000 0.000 0.000 0.000 0.000 -0.000
14 1:LOAD CASE 0.000 -0.000 0.000 0.000 0.000 0.000 -0.000
15 1:LOAD CASE 0.000 -0.000 0.000 0.000 0.000 0.000 -0.000
16 1:LOAD CASE 0.000 -0.000 0.000 0.000 0.000 0.000 -0.000
17 1:LOAD CASE 0.001 -0.000 0.000 0.001 0.000 0.000 -0.000
Node Displacement Summary
Node L/ic X Y z Resultant rX ry rZ
(in) (in) (in) (in) (rad) (rad) (rad)
Max X 6 1.LOAD CASE 0.001 0.000 0.000 0.001 0.000 0.000 -0.000
Min X 1 1.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Max Y 6 1.LOAD CASE 0.001 0.000 0.000 0.001 0.000 0.000 -0.000
Min Y 12 1:LOAD CASE 0.001 -0.000 0.000 0.001 0.000 0.000 -0.000
Max Z 1 1:.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Min Z 1 1:.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Max rX 1 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Min rX 1 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Max rY 1 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Min rY 1 1:.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Max rZ 7 1:LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Min rZ 1 1.LOAD CASE 0.000 0.000 0.000 0.000 0.000 0.000 -0.000
Max Rst 6 1:.LOAD CASE 0.001 0.000 0.000 0.001 0.000 0.000 -0.000
Print Time/Date: 19/02/2013 18.02 STAAD.Pro V&i (SELECTseries 3)/Academic 20.07.08.22 Print Run 2 of 2
Stiffness of proposed frame
P 1k . . .
K = T om s 10 ksi using STAAD values of displacement
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B.3 story displacement load cases/combos

allowable inter-story drift

no (3f0 (125%)
400 400

load case definitions

= 0.39in = 0.23398 in maximum in RAM model, OK

1 D DeadLoad RAMUSER
2 Lp PosLivelLoad RAMUSER
3 Sp PosRoofLiveLoad | RAMUSER
4 El Wind EQ IBC09 X +E F
5 E2 Wind EQ IBC09 X -E F
6 E3 Wind EQ IBC09 Y +E F
7 E4 Wind EQ IBC09 Y -E F
8 E5 Seismic EQ IBC09 X +E F
9 E6 Seismic EQ IBC09 X -E F
10 E7 Seismic EQ IBC09 Y +E F
11 ES8 Seismic EQ IBC09 Y -E F
12 W1 Wind Calc X W_User
13 W2 Wind Calc Y W User
load combinations

1* 1.000 D

2* 1.000 D + 1.000 Lp

3* 1.000 D + 1.000 Sp

4* 1.000 D +0.750 Lp + 0.750 Sp

5* 1.000 D + 1.000 W1

6* 1.000 D + 1.000 W2

7* 1.000 D - 1.000 W1

8 * 1.000 D - 1.000 W2

9* 1.000 D +0.750 Lp + 0.750 Sp + 0.750 W1

10* |1.000D + 0.750 Lp + 0.750 Sp + 0.750 W2

11* |1.000D +0.750 Lp + 0.750 Sp - 0.750 W1

12* | 1.000D +0.750 Lp + 0.750 Sp - 0.750 W2

13* |1.000D +0.750 Lp + 0.750 W1

14* | 1.000D + 0.750 Lp + 0.750 W2

15* |1.000D +0.750 Lp - 0.750 W1

16* |1.000D +0.750 Lp - 0.750 W2

17* |1.000D +0.750 Sp + 0.750 W1

18* | 1.000D + 0.750 Sp + 0.750 W2

19 * 1.000 D +0.750 Lp-0.525 E1
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20 *

1.000 D +0.750 Sp - 0.750 W2

21*

0.600 D +1.000 W1

22 *

0.600 D +1.000 W2

23 %

0.600 D - 1.000 W1

24 *

0.600 D - 1.000 W2

25 *

1.012D +0.700 E1

26 *

1.012 D +0.700 E2

27 *

1.012D +0.700 E3

28 *

1.012D +0.700 E4

29 *

1.012 D +0.700 E5

30 *

1.012 D +0.700 E6

31*

1.012 D +0.700 E7

32 *

1.012D +0.700 E8

33 *

1.012D-0.700 E1

34 *

1.012D-0.700 E2

35 *

1.012D-0.700 E3

36 *

1.012D-0.700 E4

37 *

1.012 D-0.700 E5

38 *

1.012 D -0.700 E6

39 *

1.012D-0.700 E7

40 *

1.012 D-0.700 E8

41 *

1.009D +0.750 Lp + 0.750 Sp + 0.525 E1

42 *

1.009D +0.750 Lp + 0.750 Sp + 0.525 E2

43 *

1.009D +0.750 Lp + 0.750 Sp + 0.525 E3

44 *

1.009D +0.750 Lp + 0.750 Sp + 0.525 E4

45 *

1.009 D +0.750 Lp + 0.750 Sp + 0.525 E5

46 *

1.009 D + 0.750 Lp + 0.750 Sp + 0.525 E6

47 *

1.009 D +0.750 Lp + 0.750 Sp + 0.525 E7

48 *

1.009 D + 0.750 Lp + 0.750 Sp + 0.525 ES

49 *

1.009 D +0.750 Lp + 0.750 Sp - 0.525 E1

50 *

1.009 D +0.750 Lp + 0.750 Sp - 0.525 E2

51 *

1.009D +0.750 Lp + 0.750 Sp - 0.525 E3

52 *

1.009D +0.750 Lp + 0.750 Sp - 0.525 E4

53 *

1.009 D +0.750 Lp + 0.750 Sp - 0.525 E5

54 *

1.009 D +0.750 Lp + 0.750 Sp - 0.525 E6

55 *

1.009 D + 0.750 Lp + 0.750 Sp - 0.525 E7

56 *

1.009 D + 0.750 Lp + 0.750 Sp - 0.525 ES

57 *

1.009 D + 0.750 Lp + 0.525 E1

58 *

1.009D +0.750 Lp + 0.525 E2

59 *

1.009D +0.750 Lp + 0.525 E3

60 *

1.009D +0.750 Lp + 0.525 E4

61 *

1.009 D +0.750 Lp + 0.525 E5

62 *

1.009 D +0.750 Lp + 0.525 E6

63 *

1.009 D +0.750 Lp + 0.525 E7
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64 *

1.009 D +0.750 Lp + 0.525 E8

65 *

1.009 D +0.750 Lp - 0.525 E1

66 *

1.009 D +0.750 Lp - 0.525 E2

67 *

1.009 D +0.750 Lp - 0.525 E3

68 *

1.009 D +0.750 Lp - 0.525 E4

69 *

1.009 D +0.750 Lp - 0.525 E5

70 *

1.009 D +0.750 Lp - 0.525 E6

71 *

1.009 D +0.750 Lp - 0.525 E7

72 *

1.009 D +0.750 Lp - 0.525 E8

73 *

1.009 D +0.750 Sp + 0.525 E1

74 *

1.009 D +0.750 Sp + 0.525 E2

75 *

1.009 D +0.750 Sp + 0.525 E3

76 *

1.009 D + 0.750 Sp + 0.525 E4

77 *

1.009 D +0.750 Sp + 0.525 E5

78 *

1.009 D +0.750 Sp + 0.525 E6

79 *

1.009 D +0.750 Sp + 0.525 E7

80 *

1.009 D +0.750 Sp + 0.525 E8

81 *

1.009 D + 0.750 Sp - 0.525 E1

82 *

1.009 D + 0.750 Sp - 0.525 E2

83 *

1.009 D +0.750 Sp - 0.525 E3

84 *

1.009 D +0.750 Sp - 0.525 E4

85 *

1.009 D + 0.750 Sp - 0.525 E5

86 *

1.009 D +0.750 Sp - 0.525 E6

87 *

1.009 D +0.750 Sp - 0.525 E7

88 *

1.009 D +0.750 Sp - 0.525 E8

89 *

0.588 D +0.700 E1

90 *

0.588 D + 0.700 E2

91 *

0.588 D + 0.700 E3

92 *

0.588 D + 0.700 E4

93 *

0.588 D + 0.700 E5

94 *

0.588 D +0.700 E6

95 *

0.588 D +0.700 E7

96 *

0.588 D +0.700 E8

97 *

0.588 D -0.700 E1

98 *

0.588 D -0.700 E2

99 *

0.588 D-0.700 E3

100 *

0.588 D-0.700 E4

101 *

0.588 D - 0.700 E5

102 *

0.588 D-0.700 E6

103 *

0.588 D -0.700 E7

104 *

0.588 D -0.700 E8
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appendix C: foundation loads

IMPACT oN FOUN DATIONS (@ ®B2,8B4 ., D2,Da, F2, Fq

\ 3

EBGE (ol (62 ' F2 189, EA)
exishing leads redes ign loads
¢ Osellry Ik J, 0.1 + .09+ 17.92.K

% R
L o= S 5 1%4

s . Fus g
i 7>
2 ._{,__ o MR, |55
o
——r—r—L:—.~ T
TOTAL LOAD = 242 Y k - TeTAL LOAD = 4Y43,2K
p 1l
= lg—gfj{ z| 1.3 = 20 '),' mercase | (n (ead on CO‘/FﬂndLWOV\

MIDDLE coL (D2 P9)

L 41+ 9.0+ 6.8 45, b 10006+ 315 + 20,33k

R R
< (7+417+43 %+ 4%,% , 254 +25.4 +70.1+70.1 K
= — S el s 2 g b S
Y ' Y
"
- ] i 5 —
2 ,_.J_- ¢ 2 ——t—
TUTAL WwaD = 520k TOTAL Loab= &STK
RST 2
= =7 L3 = (957, | CTASWe (L loacd o (}owm‘,(aj‘]ovl

[[MTOB | pennsylvania |55]

(((Oppendix C: foundation loads



final report

victoria interval [STRUCTURAL]

appendix D: architectural calcs

D.1 mullion design
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D.2 R-value + temp gradients

existing brick veneer wall system

layer material conductivity, k  thickness, | conductance, C  resistance, Ry, temp change, AT
C=k/l Rg=1/C AT= (R/ZR)* (Tint-Text)
(W/mK) (m) (W/m?K) m2K/W Q)
exterior temp (-15 C, 85% RH) -15
exterior film - - 34.00 0.029 0.393
-14.607
brick 1.3 0.09 14.44 0.069 0.926
-13.681
air gap - 0.04 - 0.170 2.273
-11.408
rigid insulation (EPS 1) 0.039 0.05 0.78 1.282 17.144
5.736
Batt Insulation/Stud - 0.07 - 0.896 11.981
17.717
gypsum board 0.16 0.02 8.00 0.125 1.672
19.389
interior film - - 8.30 0.120 1.611
interior temp (21 C, 40% RH) 21
Rg = 2.692
Ryaive = 5.678*Rg = 15.286
Ug = 0.371
chlue = 0.065

redesigned insulated panel [brick skin]

layer material

conductivity, k thickness, |

conductance, C resistance, Ry

temp change, AT

C=k/ Rg=1/C AT= (Ri/ZR)* (Tint=Toxi)
(W/mK) (m) (W/m?K) meK/W (°C) (°C)
exterior temp (-15 C, 85% RH) -15
exterior film - - 34.00 0.029 0.273
-14.727
brick 1.3 0.09 14.44 0.069 0.643
-14.084
air gap - 0.04 - 0.170 1.579
-12.505
insulation panel - 0.0508 - 2.466 22.902
10.397
3" Batt Insulation/6"Stud - 0.07 - 0.896 8.322
18.720
gypsum board 0.16 0.02 8.00 0.125 1.161
19.881
interior film - - 8.30 0.120 1.119
interior temp (21 C, 40% RH) 21
Rs| = 3.876
Ryaiue = 5.678*Rg = 22.007
Ug = 0.258
chlue = 0.045
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redesigned insulated panel [metal skin]

layer material conductivity, k thickness, | conductance, C resistance, Ry, femp change, AT

C=k/l Ry =1/C AT = (Ri/ZR)* (Tin-Text)
(W/mK) (m) (W/m?K) m?K/W (°C) (°C)
exterior temp (-15 C, 85% RH) -15
exterior film - - 34.00 0.029 0.278
-14.722
metal panel 80 0.008 10000.00 0.000 0.001
-14.721
air gap - 0.04 - 0.170 1.608
-13.113
insulation panel 0.039 0.0508 - 2.466 23.318
10.205
3" Batt Insulation/é"Stud - 0.07 - 0.896 8.474
18.678
gypsum board 0.16 0.02 8.00 0.125 1.182
19.861
interior film - - 8.30 0.120 1.139
interior temp (21 C, 40% RH) 21
Rg = 3.807
Ryaive = 5.678*Rg = 21.614
Ug = 0.263
Uvalue = 0.046
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D.3 pressure gradient + RH

- U J = — = U
aye areria pe eap pe ea = R pre = ange, AP P P R
permeab R AP R N Pint-P a erfacel| Py sa 000e Pw/P
g/Pa g/Pa e g Pa Pa o] %
exterior temp (-15 C, 85% RH) 162.43 191.1 85.0
exterior fim - 75000 0.000013 0.163
162.6 197.4 82.4
brick 10 1110111111 0.009000 109.864
272.5 212.9 128.0
air gap 7200 0.000139 1.695
274.2 255.6 107.2
rigid insulation (EPS 1) 2 40 0.025000 305.179
579.3 913.5 63.4
Batt Insulation/Stud 3 42.85714286 0.023333 284.834
864.2 2012.8 42.9
gypsum board 2 100 0.010000 122.072
986.2 2234.3 44.1
interior film - 15000 0.000067 0.814
interior temp (21 C, 40% RH) 987.1 2467.6 40.0
0.067552 824.62

layer material

redesigned insulated panel [brick skin]

permeability, y permeance, M

(ng/Pa*s*m)

M =p/t
(ng/Pa*s*m?)

Ry

pressure change, AP

Ry =1/M AP = (Ry/IR)*(Pint-Pext)

(Pa*s*m?/ng)

(Pa)

Pw

@ interface

(Pa)

Pu sat

RH

Pw = 1 0006[52.58 —6790.5/T - 5.028InT) RH=PW/PW -

(Pa)

(%)

layer material

exterior temp (-15 C, 85% RH) 162.4310376 191.1 85.0
exterior film - 75000 0.000013 0.161804

162.592842 195.4 83.2
brick 10 111 0.009000 109.217666

271.810507 206.0 131.9
air gap 7200 0.000139 1.685458

273.495965 234.1 116.8
insulation panel 2 39.37 0.025400 308.236524

581.732489 1253.4 46.4
Batt Insulation/Stud 3 42.86 0.023333 283.156911

864.889400 2143.2 40.4
gypsum board 2 100 0.010000 121.352962

986.242362 2303.4 42.8
interior film - 15000 0.000067 0.809020
interior temp (21 C, 40% RH) 987.051 2467.6 40.0

0.067952 824.62

redesigned insulated panel [metal skin]

permeability, u permeance, M

(ng/Pa*s*m)

M =p/t

(ng/Par*s*m?)

Rus

pressure change, AP

Pu

Py sat

RH

R, =1/M | AP = (R/IR)*(Pii-Pexi) @ interface P, s=1000g°%58~¢790.51-5.028m) u=p /Py,

(Pa*s*m?/ng)

(Pa)

(Pa)

(Pa)

(%)

exterior temp (-15 C, 85% RH)
exterior film - 75000 0.000013 0.184

162.6 195.5 83.2
metal panel 10 1250 0.000800 11.041

173.7 195.5 88.8
air gap 7200 0.000139 1.917

175.6 222.9 78.8
insulation panel 2 39.37007874 0.025400 350.537

526.1 1237.5 42.5
Batt Insulation/Stud 3 42.85714286 0.023333 322.015

848.1 2137.7 39.7
gypsum board 2 100 0.010000 138.007

986.1 2300.5 429
interior film - 15000 0.000067 0.920
interior temp (21 C, 40% RH) 987.1 2467.6 40.0

0.059752 824.62
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appendix E: mechanical calcs

E.1 HVAC loads for typical floor

HVAC Loads for Typical Floor
lighting Load AMisc. load Numberof Total load CFM Adjusted
Room Name Areda (sf) (W/si) (wsh) People (btu) Required CFm
220 Office 240 1.0 0.83 1 1757 80 75
302 Conference 290 1.0 6.90 10 10366 471 475
304 Copy 130 1.0 0.00 0 444 20 25
306 Office 150 1.0 1.33 1 1450 66 75
308 Office 150 1.0 1.33 1 1450 66 75
310 Office 150 1.0 1.33 1 1450 66 75
312 Office 150 1.0 1.33 1 1450 66 75
320 Conference 430 1.0 6.51 14 14594 663 675
322 Kitchen 330 1.0 4.85 8 8627 392 400
324 Conference 430 1.0 6.51 14 14594 663 675
330 Office 150 1.0 1.33 1 1450 66 75
332 Office 150 1.0 1.33 1 1450 66 75
334 Office 150 1.0 1.33 1 1450 66 75
336 Office 150 1.0 1.33 1 1450 66 75
338 Copy 110 1.0 0.00 0 375 17 25
420 Office 250 1.0 0.80 1 1791 81 75
418 Office 150 1.0 1.33 1 1450 66 75
416 Office 150 1.0 1.33 1 1450 66 75
414 Office 150 1.0 1.33 1 1450 66 75
410 Office 150 1.0 1.33 1 1450 66 75
408 Office 150 1.0 1.33 1 1450 66 75
406 Office 150 1.0 1.33 1 1450 66 75
404 Office 150 1.0 1.33 1 1450 66 75
402 Office 250 1.0 0.80 1 1791 81 75
142 Copy 110 1.0 0.00 0 375 17 25
140 Office 150 1.0 1.33 1 1450 66 75
138 Office 150 1.0 1.33 1 1450 66 75
136 Office 150 1.0 1.33 1 1450 66 75
134 Office 150 1.0 1.33 1 1450 66 75
132 Office 150 1.0 1.33 1 1450 66 75
130 Office 160 1.0 1.25 1 1484 67 75
124 Conference 400 1.0 7.00 14 14492 659 650
122 Conference 260 1.0 6.15 8 8388 381 375
120 Conference 410 1.0 6.83 14 14526 4660 650
110 Office 160 1.0 1.25 1 1484 67 75
108 Office 150 1.0 1.33 1 1450 66 75
106 Office 150 1.0 1.33 1 1450 66 75
104 Office 150 1.0 1.33 1 1450 66 75
102 Copy 110 1.0 0.00 0 375 17 25
202 Office 240 1.0 0.83 1 1757 80 75
204 Office 150 1.0 1.33 1 1450 66 75
2046 Office 150 1.0 1.33 1 1450 66 75
208 Office 150 1.0 1.33 1 1450 66 75
210 Office 160 1.0 1.25 1 1484 67 75
214 Office 150 1.0 1.33 1 1450 66 75
214 Office 150 1.0 1.33 1 1450 66 75
218 Office 160 1.0 1.25 1 1484 67 75
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victoria interval [STRUCTURAL]

lighting load _ Misc. load Number ol lotal load . CIM___ Adjusied |
Room Name Areq (sf) (W/sf) (W/sf) People (btu) Required CFM
Open Office NW 1738 1.0 1.15 10 15308 896 700
309 Cffice 150 1.0 1.33 1 1450 66 75
311 Cffice 150 1.0 1.33 1 1450 66 75
510 Office 150 1.0 1.33 1 1450 66 75
512 Office 150 1.0 1.33 1 1450 66 75
700 Training Room 600 1.0 6.67 20 20800 945 950
560 Conference 670 1.0 5.37 18 19164 871 875
800 File Room 600 1.0 0.00 0 2048 ?3 100
329 Office 150 1.0 1.33 1 1450 66 75
331 Office 150 1.0 1.33 1 1450 66 75
530 Office 150 1.0 1.33 1 1450 66 75
532 Office 150 1.0 1.33 1 1450 66 75
Open Office NE 2442 1.0 1.06 13 20523 933 925
Open Office SW 1800 1.0 1.44 13 18332 833 825
609 Office 150 1.0 1.33 1 1450 66 75
607 Office 150 1.0 1.33 1 1450 66 75
605 Office 150 1.0 1.33 1 1450 66 75
603 Office 160 1.0 1.25 1 1484 67 75
107 ITS Server 570 1.0 0.00 0 1945 88 100
107a Storage 240 1.0 0.00 0 819 37 25
111 Guest Office 80 1.0 2.50 1 1211 55 50
001 Elev Lobby 610 1.0 0.00 0 2082 ?5 100
100 Reception 600 1.0 2.67 8 9549 434 425
129 Office 100 1.0 2.00 1 1279 58 50
131 Guest Office 100 1.0 2.00 1 1279 58 50
135 Guest Office 100 1.0 2.00 1 1279 58 50
133 Kitchen 380 1.0 6.32 12 12548 570 575
709 Office 150 1.0 1.33 1 1450 66 75
?07 Office 150 1.0 1.33 1 1450 66 75
?05 Office 150 1.0 1.33 1 1450 66 75
203 Office 150 1.0 1.33 1 1450 66 75
Open Office SE 1437 1.0 1.39 10 14280 649 650
100W Corridor 400 1.0 0.00 0 1365 62 50
500W Corridor 800 1.0 0.00 0 2730 124 125
500 Corridor 500 1.0 0.00 0 1707 78 75
300 Corridor 700 1.0 0.00 0 2389 109 100
700n Corridor 191 1.0 0.00 0 652 30 25
800n Corridor 210 1.0 0.00 0 717 33 25
100e Corridor 315 1.0 0.00 0 1075 49 50
TOTALS
Square Footage 26423
CFM Required 14800
CFM/SF 0.56
Total Population 100,
Population Div. 41.3%
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victoria interval [STRUCTURAL]

E.2 ASHRAE 62.1-2007 outdoor air requirements

Ventilation for Acceptable Indoor Air Quality (ASHRAE 62.1-2007)
Peopls Areal
Outdoor Cutdoor Occupant 7one Breathing
Program Alr Rate, Air Rafe,  Density, Alr - Populatfion, Zone OA, fone OA,
Areda (SF) Room Type Rp Ra #/1000 st Class P, Vi efm Bz Vezemm
220 Office 240 Office Space 5 0.06 5 1 1 194 10 194
202 Conference 290 Conference/ meeting 5 0.06 0 1 10 &7 4 1.0 &7 4
304 Copy 130  Storage Rooms 0 0.12 o] o] o] 156 10 15.6
305 Office 160 Office Space 5 0.06 5 ] ] 14 10 14
308 Office 150  Office Space 5 0.06 5 ] ] 14 10 14
310 Office 160 Office Space 5 0.06 5 ] ] 14 10 14
312 Office 150  Office space 5 0.06 5 | | 14 10 14
220 Conferance 430 Conference/ meeafing 5 0.0& a0 1 14 e 1.0 958
322 Kitfchen 330 Office spoce 5 0.06 5 1 8 598 10 598
224 Conferance 430 Conference/ mesating 5 0.0& a0 1 14 G958 1.0 958
330 Office 150  Office space 5 0.06 5 | | 14 10 14
332 Office 150  Office space 5 0.06 5 1 1 14 10 14
234 Office 150 Office Spoce 5 0.06 5 1 1 14 10 14
334 Office 150  Office Space 5 0.06 5 ] ] 14 10 14
338 Copy 110 Storage Rooms 0 012 0 0 0 13.2 10 13.2
420 Office 250 Office Space 5 0.06 5 | | 20 10 20
418 Office 160 Office Space 5 0.06 5 ] ] 14 10 14
416 Office 180 Office Space 5 0.06 5 1 1 14 10 14
414 Office 160 Office Space 5 0.06 5 ] ] 14 10 14
410 Office 150  Office space 5 0.06 5 | | 14 10 14
408 Office 150  Office space 5 0.06 5 1 1 14 10 14
406 Office 180 Office Space 5 0.06 5 1 1 14 10 14
404 Office 160 Office Space 5 0.06 5 ] ] 14 10 14
402 Office 250 Office Space 5 0.06 5 ] ] 20 10 20
142 Copy 110 Storage Rooms o] 0.12 o] o] o] 13.2 10 13.2
140 Office 150 Office space 5 0.06 5 1 1 14 10 14
138 Office 180 Office Space 5 0.06 5 1 1 14 10 14
134 Office 160 Office Space 5 0.06 5 ] ] 14 10 14
134 Office 150  Office space 5 0.06 5 | | 14 10 14
132 Office 150  Office Space 5 006 5 ] ] 14 10 14
130 Office 160 Office Sspace 5 0.06 5 1 1 14.6 10 14.6
124 Conferance 400 Conference/ meeafing 5 0.0& a0 1 14 24 1.0 24
122 Conferance 2&0 Conference/ meeafing 5 0.0& a0 1 8 554 1.0 55.4
120 Conference 410 Conference/ mesting 5 0.06 20 1 14 P46 1.0 246
110 Office 160 Office space 5 0.06 5 1 1 14.6 10 14.6
108 Office 150  Office space 5 0.06 5 | | 14 10 14
1046 Office 160 Office Space 5 0.06 5 ] ] 14 10 14
104 Office 150 Office Space 5 0.06 5 1 1 14 1.0 14
102 Copy 110 Storage Rooms o] 0.12 0 0 0 13.2 10 13.2
202 Office 240 Office Space 5 0.06 5 | | 194 10 194
204 Office 160 Office Space 5 0.06 5 ] ] 14 10 14
206 Office 160 Office Space 5 0.06 5 | | 14 10 14
208 Office 150  Office Space 5 0.06 5 ] ] 14 10 14
210 Office 160 Office space 5 0.06 5 | | 14.6 10 14.6
214 Office 150  Office space 5 0.06 5 1 1 14 10 14
216 Office 160 Office Space 5 0.06 5 ] ] 14 10 14
218 Office 160 Office Space 5 0.06 5 | | 14.6 10 14.6
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People Ared
Outdoor Cutdoor Occupant fone Breathing

Program AirRate, Air Rate,  Density, Alr - Population, Zone OA, Zone OA,

Ared (SF) Room Type Rp Ra #/1000 s Class P, Vizeim Bz Vazemm
Open Office NW 1738  Office Space 5 0.06 5 1 10 15428 10 154.28
307 Office 150 Office Space 5 0.06 5 1 1 14 10 14
211 Office 150 Office Space 5 0.06 5 1 1 14 10 14
510 Office 150 Office Space 5 0.06 5 1 1 14 10 14
512 Office 150 Office Space 5 0.06 5 1 1 14 10 14
700 Training Room 400 Conference/ meeting 5 0.06 50 ] 20 136 10 136
560 Conference 670 Conference/ meeting 5 0.06 50 ] 18 130.2 10 1302
S00 File Room A00 Storage Rooms 0 012 0 0 0 72 1.0 72
329 Office 150 Office Space 5 0.06 5 1 1 14 10 14
231 Office 150 Office Space 5 0.06 5 1 1 14 10 14
530 Office 150 Office Space 5 0.06 5 1 1 14 10 14
532 Office 150 Office Space 5 0.06 5 1 1 14 10 14
Open Office NE 2442 Office Space 5 0.06 5 1 13 21162 10 211.52
Open Office SW 1800 Office Space 5 0.04 5 1 12 173 1.0 1732
09 Office 150 Office Space 5 0.06 5 1 1 14 10 14
07 Office 150 Office Space 5 0.06 5 1 1 14 10 14
05 Office 150 Office Space 5 0.06 5 1 1 14 10 14
03 Office 160 Office Space 5 0.06 5 1 1 14.6 10 14.6
107 TS Server 570 Electrical Equip Raoms 0 0.04 0 0 0 24.2 1.0 34.2
107 a Storage 240 Storage Rooms 0 012 0 0 0 288 1.0 288
111 Office B0 Office Space 5 0.06 5 1 1 2.8 10 9.8
001 Elew Lobby &10 Receplion Aregs 5 0.04 5 1 0 36.6 1.0 36.6
100 Reception A00 Receplion Areds 5 0.04 5 1 & 78 1.0 7é
12% Office 100 Office Space 5 0.06 5 1 1 11 10 11
131 Office 100 Office Space 5 0.06 5 1 1 11 10 11
135 Office 100 Office Space 5 0.06 5 1 1 11 10 11
133 kitchen 380 Office Space 5 0.06 5 1 12 828 10 828
209 Office 150 Office Space 5 0.06 5 1 1 14 10 14
207 Office 150 Office Space 5 0.06 5 1 1 14 10 14
05 Office 150 Office Space 5 0.06 5 1 1 14 10 14
03 Office 150 Office Space 5 0.06 5 1 1 14 10 14
Open Office SE 1437 Office Space 5 0.06 5 1 10 13622 10 13822
100W Corridor 400 Corridors o] 0.06 o] | o] 24 10 24
S00W Corridor 800 Corridors 0 0.04 0 1 0 48 1.0 48
500 Cortidor 500 Corridors o] 0.06 o] | o] 30 10 30
300 Corridor 700 Corridors o] 0.06 o] | o] 42 10 42
700n Corridor 191 Corridors 0 0.06 o] 1 0 11.46 10 1146
S00n Corddor 210 Corridors 0 0.08 0 1 0 12.6 1.0 12.6
100e Comridar 315 Corridors 0 0.04 0 1 0 18.9 1.0 189
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E.5 IBC tables used

victoria interval [STRUCTURAL]

SECTION 503
GENERAL BUILDING HEIGHT AND AREA LIMITATIONS

TABLE 503
ALLOWABLE BUILDING HEIGHTS AND AREAS2

Building height limitations shown in feet above grade plane. Story limitations shown

as stories above grade plane.

Building area limitations shown in square feet, as determined by the definition of "Area,

building," per story

TYPE OF CONSTRUCTION
TYPE | TYPE Il TYPE Il TYPE IV T
A B A | B A B HT A
HEIGHT
(feet) UL 160 65 55 65 55 65 50
STORIES(S)
GROUP AREA (A)
A-1 S UL 5 3 2 3 2 3 2
A uL UL 15,500 | 8,500 | 14,000 | 8,500 15,000 11,50
A2 S UL 11 3 2 3 2 3 2
A uL UL 15,500 | 9,500 | 14,000 | 9,500 15,000 11,50
A3 S UL 11 3 2 3 2 3 2
A UL UL 15,500 | 9,500 | 14,000 | 9,500 15,000 11,50
A-d S UL 11 3 2 3 2 3 2
A UL UL 15,500 | 9,500 | 14,000 | 9,500 15,000 11,50
A5 S UL UL UL UL UL UL UL UL
A uL UL UL UL UL UL UL uL
B S UL 11 5 3 5 3 5 3
A UL UL 37,500 | 23,000 | 28,500 | 19,000 36,000 18,00
E S uL 5 3 2 3 2 3 1
A UL UL 26,500 | 14,500 | 23,500 | 14,500 25,500 18,50
F-1 S UL 11 4 2 3 2 4 2
A UL UL 25,000 | 15,500 | 19,000 | 12,000 33,500 14,00
Fo2 S UL 11 5 3 4 3 5 3
A UL UL 37,500 | 23,000 | 28,500 | 18,000 50,500 21,00
H-1 S 1 1 1 1 1 1 1 1
A 21,000 16,500 | 11,000 | 7,000 9,500 7,000 10,500 7,50(
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victoria interval [STRUCTURAL]

TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (hours)

TYPE I TYPE Il TYPE Il TYPE IV TYPEV
BUILDING ELEMENT A B Ad B AGI B HT Ad B
. e]
Primary structural frame 33 23 1 0 1 0 HT 1 0
(see Section 202)
Bearing walls
Exterior ° 3 2 | 1| o 2 2 2 1 0
Interior 3| 27| 1 0 1 0 1/HT 1 0
Nonbearing walls and partitions
Exterior See Table 602
Nonbearing walls and partitions See
e 0 0 0 0 0 0 Section 0 0
Interior 60246
Floor construction and
secondary members (see 2 2 1 0 1 0 HT 1 0
Section 202)
Roof construction and secondary 1.b b,c b,c c b,c b.c
members (see Section 202) H 1 1 0 1 0 HT 1 0

For Sl: 1 foot = 304.8 mm.

Roof supports: Fire-resistance ratings of primary structural frame and bearing walls are permitted to be reduced

Except in Group F-1, H, M and S-1 occupancies, fire protection of structural members shall not be required,
including protection of roof framing and decking where every part of the roof construction is 20 feet or more
above any floor immediately below. Fire-retardant-treated wood members shall be allowed to be used for such

In all occupancies, heavy timber shall be allowed wnere a 1-nour or less Tire-resistance rating Is required.

An approved automatic sprinkler system in accordance with Section 903.3.1.1 shall be allowed to be substituted
for 1-hour fire-resistance-rated construction, provided siich svstam is not athanvise rennirad hyv athar nraovisinng
of the code or used for an allowable area increase in accordance with Section 506.3 or an allowable height
increase in accordance with Section 504.2. The 1-hour substitution for the fire resistance of exterior walls shall

Not less than the fire-resistance rating required by other sections of this code.
Not less than the fire-resistance rating based on fire separation distance (see Table 602).

a.
by 1 hour where supporting a roof only.
b.
unprotected members.
Gx
d.
not be permitted.
e.
f.
g.

Not less than the fire-resistance rating as referenced in Section 704.10
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appendix F: additional drawings
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