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Executive Summary

AC Hotel Philadelphia is a 15-story residential transient hotel (including penthouse)
located in the heart of downtown Philadelphia. This new hotel, owned by Baywood Hotels, will
be built on top of the previous NFL Films and Warner Bros distribution center, a historic two-

story building located at the corner of Florist and North 13t Street in Philadelphia.

The original two-story, 31’-0” tall building is a load bearing masonry structure. In order
to properly satisfy the proposed addition, a mat foundation of varying thickness will be installed
and the building will be gutted and restructured. The new construction will consist of
composite steel at the bottom two levels, supporting a 12-story steel-frame structure atop,
capped with a penthouse. The typical floor to floor height measures 10°6”. Multiple 14” shear
walls make up the lateral system until floor 3 where braced frames are utilized for

architectural/spatial purposes including door and window openings.

AC Hotel Philadelphia was designed using the 2009 edition of the International Building
Code and ASCE 7-05 was used to determine lateral loads on the building. The City of
Philadelphia Building Code (with current amendments) and the 2014 version of “AC Hotels by
Marriott Design Standards” were also used as references. The Philadelphia Historical

Commission also influenced the project boundaries.

The purpose of this report is to identify the structural loads used in the design of AC
Hotel Philadelphia. Gravity, wind and seismic loads are established in the following report. A
code analysis was completed in order to have an accurate understanding of the design loads
used for 230 North 13t Street. Codes were used in accordance to the actual design codes

applied when designing the building.

]
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AC Hotel Philadelphia

Baywood Hotels | 230 North 13% Street, Philadelphia, Pa

Project Information
Occupancy: Residential transient hotel
Stories: parking garage + 14 levels above grade +
Mech. Penthouse & Rooftop Terrace
% I192ft. Above sidewalk grade
Overall project cost: $35,000,000
Size: 107,680 sq.ft.
Construction Dates: Fall 20135 — Summer 2017

L <
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Project Team

Owner: Kurt Blorstad

General Contractor: Clemens Construction
Architect: Spg3

Structural Engineer: Holbert Apple Associates

]
|

150 luxury units
Underground, valet parking via car elevator
Exclusive restaurant for guests
Fitness center & indoor pool
Green Roofs
%+ Extensive (24 & 3% Levels)
«+ Intensive (Rooftop Terrace)

Structure:
<+ Foundation
<+ Mat-slab
4 Underpinning of adjacent structures during
construction
< Framing
% Structural steel framing
< Composite deck (normal-weight concrete)
< Precast hollow-core plank girder slab syscem
% Lateral System
< Concrete shear walls (lower levels)
< Concentric braced frames (upper levels)

MEP:
< Mechanical

¢ Water-source heat pump

%+ Energy recovery wheel on the roof used to mix

outside air with return aic _

< Plethora of fans used to exhaust class 3&4 air
4 Electrical

< 600KW Emergency generator on roof

< 2500A Main Circuit Breaker

JESSE BORDEAU ~ Structural Option
http://jbordeaul8.wix.com/thesis
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Site Location

230 North 13t St. is located in Philadelphia, Pennsylvania in proximity to the Liberty
Bell, The Franklin Institute and the Eastern State Penitentiary. The site lies northwest of center
city, offering dwellers a beautiful view of the Philadelphia skyline. Figures 1 and 2 clarify the
exact location below.

Building
Location

Figure 1: Overhead view
of 230 North 13th St in
Philadelphia, Pa (Courtesy

s of Google Maps)

Lane:

Upper

\3‘»- North

Figure 2: Map of Philadelphia (Courtesy Google Maps)
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Documents used in preparation for this report

Listed below are the codes and other supporting documents which were used to
determine loads for the AC Hotel Philadelphia.

e American Society of Civil Engineers
o ASCE 7-05
e International Code Council
o International Building Code 2009
e Construction drawings
o Courtesy Holbert Apple Associates
e Course notes from previous semesters
e Hambro Composite Floor System Design Guide
e Girder-Slab System LRFD Version Design Guide v3.1

o Courtesy Holbert Apple Associates

]
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Gravity Load Determination (Dead, Live & Snow)
Roof Loads

The roof load calculated below is for the intensive green roof used in several locations
around the building. Loads are compared to code minimum (IBC ch 16, Table 1607.1)
within each section. Original loads, determined by professionals are located at the end
of the gravity load portion of this report.
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Note: Intensive green roofs require higher design criteria because of the possibility of human traffic over it.
Modular Green Roof Systems vary in weight, therefore an average load was applied.
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Floor Loads

NoTVERSOK SUB K GRAVITY coat, | JEsse BoROEAU
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The girder-slab system is utilized to benefit construction efficiency and to reduce floor-to-floor height
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Exterior Wall Loads
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Listed below are the dead load values used by the engineers who originally determined the
loads for AC Marriott Philadelphia.

Table 1: Superimposed dead loads

Superimposed Dead Loads (in addition to structure self-weight)
Area Loading [psf]
Typical Roof 30
Floors 10
Intensive Green Roof 200
Extensive Green Roof 60

]
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Wind Load Determination

The following section is the wind calculations for 230 North 13t Street using ASCE 7-05
chapter 6. Most of the calculations were determined using Microsoft Excel, therefore
spreadsheets are provided. These spreadsheets can be found at the end of this section
which also include base shear, along with diagrams which visually display the forces &
pressures vs. building height.
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'Wind Pressure Determination (N-5) MNet Pressures [psf]
Locatian Story Z[ft] | kz |gz[psf]| Cp |gzGCp [psf] |Gepi|ghGCpi [psf] | gzGCp-gh(+Gcpi) | gzGCp-gh(-Gopi)
Windward 1 0| 0.57| 10.05| 0.8 741| 0.18 181 5.60 9.2
2| 15.66| 057 1005 0.8 741| 0.18 181 5.60 9.2
3| 33.75| 072 1274 0.8 9.40| 0.18 2.29 7.11 11.7]
41 44.25( 0.78 13.75 0.8 10.14| 0.18 247 7.687 12.6|
5| 54.75| 0.83 14.63 0.8 10.79| 0.18 2.63 B.16 13.4]
6| ©5.25( 0.8B7 15.33 0.8 1131 0.18 2.76 B.55 141
7| 7575 091 16.09 0.8 1187| 0.18 2.90 Ba97 14 8|
E| B625| D96 16.99 0.8 1253 0.18 3.06 9.47 15.6|
9| 9675 D98 17.27 0.8 12741 0.18 3.11 963 15.8|
10} 107.25] 101 17.80 0.8 13.13| 0.18 3.20 5993 16.3
11} 117.75| 103 18.21 0.8 13.43| 0.18 3.28 10.15 16.7|
12| 128.35| 1.06 1870 0.8 13.79| 0.18 3.37 10.43 17.2]
13| 138.75| 1.09 19.21 0.8 14.17| 0.18 3.46 10.71 176
14| 149.35] 111 19.56 0.8 1443] 0.18 352 10,91 18.0)
Penthouse Deck | 163.00( 1.13 19.92 0.8 1469 0.18 3.59 1111 183
Penthouse 163.25| 1.13 19.92 0.8 1469 0.18 3.59 1111 183
Roof 18100| 117 2062 0.8 1521 0.18 3.71 11.50 18.9|
Elevator Roof 19102| 1.19 2097 0.8 1547 0.18 3.78 11.70 19 2]
Leeward All All 119 2097 -05 -957| 0.18 3.78 -13.44 -5.89
Side All All 119 2092 -07 -1350| 0.18 377 -17.27 -8.74
Parapet (WW) [2nd Story 31.50( 071 150 1877
Penthouse 167.75| 1.15 150 30.40
Roof 18575| 1.18 150 31.20
Elevator Roof 19200 1.19 150 31.46
Parapet (LW) |2nd Story 31.50( 071 -1.00 -12.51
Penthouse 167.75| 1.15 -1.00 -20.27!
Roof 18575| 1.18 -1.00 -20.B0|
Elevator Roof 19200 1.19 -1.00 -20.97!
Roof (0-95.5ft) 19102| 1.19 I 1 -20.11| 0.18 -16.34]
(»95.5ft) 19102| 1.19 -0. -10.13| 0.18 -6.36

Forces B | pwpl H Total Force

F1 113| 22.66| 7.83| 19999.1

F2 113| 22.66| 16.88| 43101.5

F3 113| 25.14| 14.3|  40498.3

F4 113| 26.06| 10.5| 30837.8

F5 113| 26.87| 10.5| 31794.8

F6 113| 27.52| 10.5| 32560.3

F7 113| 28.21| 10.5| 33383.3

VA2 8100 F8 113| 29.04| 10.5| 34359.3
I 1 F9 113| 29.29| 10.5| 34665.5
F10 113| 29.78| 10.5| 35239.7

kd 0.85 F11 113| 30.15| 10.5| 35679.9
kzt 1 F12 113| 30.60| 10.5| 36215.8
F13 113| 31.07| 105 36770.8

G 0.922 F14 113| 31.40| 12.13| 42903.5
L/B 0.69 FPD 113| 31.72 7| 25024.2
FPD 113| 31.72 9| 321740

FR 113| 32.37| 13.89| 50649.7

FER 113| 32.69| 5.01| 18458.1

[Ib] 614315.7

[kip] 614.3

]
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Wind Pressure Determination (E-W) Net Pressures [psf]
Location Story z[ft] | kz |gz[psfl| Cp |gzGCp [psf] [Gepi|ghGCpi [psf] | gzGCp-gh(+Gcpi) [ gzGCp-gh(-Gopi)
Windward 1 0| 057 10.05 0.8 10.21( 0.18 181 B.40 12.0
2| 15.66| 0.57 10.05 0.8 10.21( 0.18 181 8.40 12.0
3| 33.75 0.72| 1274 08 12.95| 0.18 229 10.65 15.2]
4] 44325| 0.78 13.75 0.8 1397( 0.18 247 1148 16.4
5| 54.75| 0.83| 14.63| 08 14.86| 0.18 2.63 1223 175
6| 65.25 0.87| 1533| 08 15.58| 0.18 276 1282 183
7| 75.75| 0.91 16.09 0.8 16.35( 0.18 290 13.45 19.2
8| 86.25 096/ 1699| 08 17.26| 0.18 3.06 1420 20.3
9| 96.75| 0.98 17.27 0.8 17.55( 0.18 3.11 14 .44 20.7|
10| 107.25( 1.01 17.80 0.8 12.09( 0.18 3.20 14 BB 213
11[117.75| 1.03| 1821 08 18.50| 0.18 3.28 15.22 21.8]
12| 128.25( 1.06 18.70 0.8 19.00( 0.18 3.537 15.63 224
13(138.75| 1.09| 19.21| 08 19.52| 0.18 3.46 16.06 23.0)
14| 149.25| 1.11| 1956 08 19.88| 0.18 3.52 16.36 23.4
Penthouse Deck | 163.00( 1.13 19.92 0.8 20.24( 0.18 3.59 16.65 23.8
Penthouse 163.25| 1.13| 1992 08 20.24| 0.18 3.59 16.65 23.8]
Roof 181.00| 1.17| 2062 08 20.95| 0.18 371 17.24 247
Elevator Roof 191.02 1.19 2097 0.8 21.31( 0.18 3.78 17.53 251
Leeward All All 119 2092| -D5 -13.29| 0.18 577 -17.05 -9.52]
Side All All 119( 2092 -07 -18.60( 0.18 377 -22.37 -14.83
Parapet (WW) [2nd Story 31.50| 0.71 150 18.77
Penthouse 167.75| 1.15 150 30.40
Roof 185.75( 1.1B 150 31.20|
Elevator Roof 192.00| 1.19 150 31.46
Parapet (LW) |2nd Story 31.50( 0.71 -1.00 -12.51
Penthouse 167.75| 1.15 -1.00 -20.27|
Roof 185.75| 1.18 -1.00 -20.80|
Elevator Roof 192.00( 1.19 -1.00 -20.97
Roof (0-95.5ft) 191.02| 119 1 -27.70( 0.18 -23.93
|>05.5ft) 191.02 1.19 -0. -21.14) 0.18 -17.37|

Forces | B [ft] | pw+pl | H [ft] | Total Force

51 78.2] 29.07] 7.83] 177978

F2 78.2| 29.07| 16.875|  38357.3

F3 78.2| 232.29| 14.295|  36098.3

Fa 78.2| 33.49| 105 275016

F5 78.2| 2455 105 283671

vn 8100 F6 78.2| 2539 105 290595
I 1 F7 78.2| 3630 105 298027
kd 0.85 F8 78.2| 37.37] 105  30686.5
F9 78.2| 37.71| 105  30963.4

kzt 1 F10 78.2| 382a| 105 314827
G 1.77 F11 78.2| 3883 105| 318808
F12 78.2| 29.42| 105 323655

L/B 1.44 F13 78.2| 40.03| 105 328674
F14 78.2| a0.4s| 12.125|  38353.8

FPD 78.2| 40.87 7| 223732

FPD 78.2| 40.87 5| 287655

FR 78.2| 41.71| 13.885|  45294.4

FER 78.2| a2.14| s.01| 165083

[1b] 548527.0

[kip] 548.5

]
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Structural

Seismic Load Determination

Seismic loads are calculated in the following section using ASCE 7-05, chapters 11 &12.

2812015

Design Maps Summary Report
2ZUSGS Design Maps Summary Report
User-Specified Input

Building Code Reference Document ASCE 7-05 Standard
(which utilizes USGS hazard data available in 2002)
Site Coordinates 39.95689°N, 75.16017°W
Site Soil Classification Site Class C - "Very Dense Soil and Soft Rock”
Occupancy Category [/11/1I1
 — :

Narberth
BNe=? o=

7
o
-

Pnlnyin

I
E} Millbourne
? o P

O_E:u tlnwown.-
oUppqt Darby

, | : $« o R T
) N A AMERICA &
OSwuthmoro ﬁé@ Ty : e : 3 ’
) Folcroft ’ NN
Edmenguet Wi 2 15 MapQuest Soume duta ORo1S 0y L

USGS-Provided Output

Ss= 0.269g Sws= 0.323¢g Sps = 0.216g
S,= 0.060g S,,= 0.101g Sy, = 0.068g
MCE Response Spectrum Design Response Spectrum
0.3¢ 024
0.32 0.21
el ole
3 o o1s
= 020 =
3 0.16 'z iz
012 93
.08 e.08
0.04 0.03 1

0.0
000 0.20 0,40 060 0RO 1,00 1.20 1.40 1.60 1,80 200 000 020 0,40 060 0RO 1,00 1,20 1.40 1.60 1,80 200

Period, T (sec) Period, T (sec)

Figure 1: Seismic design criteria based on exact site location (Courtesy http://ehp2-
earthquake.wr.usgs.gov)
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Structural

NOTEBoOK SuB K SEISMIC LOADS JEsse B
SEISMIC LOADS

Cseenion IL1LL] STRUCTURE Not EXEMIT
(FRom QRAUINLS) SITE CLAss C

| [secrion 1143] - 40261 SMs“03339  Sos:Oal
‘ §, =0.06 Sm=0:10lq $01*0. 3

CTaeE 6-1) & Cunss C, OCL.CAT IT = ELF Is PERMOTED
CTARLE 0.3-1] ASSUME ESSEMRIC BRACE FRAMES TAKE MATORITY OF LOAD ..
ORDINARY STEEL CONCENTRICALLY BRACED FRAMES
R=3 38
5 S &
C4=3lsS
CTABLE \5-1] T.=1.0

Ceanng?]  TazCihn Whee: G003
x =01
b, =1a1’

| Tos (0.03)(1A177)= 1,54

CRORESE) Toobs - TacTy: (g i8=93= - 0,043 200!l |

(n.t-zgé) E‘I&)

(Ean s V=Cow*(0,043) (14728) = €33, 0k

BUILDING LOARS = SEE SPREADSHEET
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Structural
. (e
NOTEROOK SuBE A | SEISMIC LOARS | JESSE 3

I —> -

Nn{—>> I———" L..
aLn > \
Y - ’
7.0 > l

Rl mm—ely

SLY ——

u1q »

N —

%53 R

18t —

4 —»

108 —>

S —

2.9 —

e

N e e g— —

V=633 k
& ALL VALVES Iv [W]

. LOADS REMAIN THE SAME
IA BoTH DIRECTIONS

]
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Story Floor Area [sq.ft.)| Floor Load [psf] |Snow Load (20%) [psf] | Trib. Wall Height | Building Perimeter | Wall Load [psf] | Weight | Parapet | Mech/Misc | Total Floor Weight
1 8050 7.83 331.8 43 1263538
2 95770 16.88 381.8 43 1435476
3 5925 14.3 381.8 43( 836039.9 837949
4 5925 10.5 381.8 43| 835876.5 835877
3 5925 10.5 381.8 43| B35876.5 835877
6 5925 10.5 331.8 43| 835876.5 835877
7 5925 10.5 381.8 43( 835876.5 835877
8 5925 10.5 381.8 43( 835876.5 835877
9 5925 10.5 381.8 43| 835876.5 835877
10 5925 10.5 381.8 43| B35876.5 835877
1 5925 10.5 331.8 43 835877
12 5925 10.5 381.8 43 835877
13 5925 10.5 381.8 43 835877
14 5925 12.125 381.8 43 835946
Penthouse Deck 5925 7 381.8 43 835726
Penthouse 5925 3 331.8 43 835812
Roof 1250 13.89 328 43( 228347.3 241827
Elevator Roof 400 5.01 68 43( 34295.43 84975
*included 10 psf for weight of steel and extra allowances for pool, mech equip & fitness Total Building Weight [kips] 14730
Story hx [ft] | wx [kip] wxhx®k Cvx Fx Vx
Elevator Roof 191.0 85.0 3101534.4 0.02 12.8 12.8
Roof 181.0 241.8 79224943 0.05 32.8 45.6
Penthouse 163.3 835.8| 22274859.9 0.15 92.1 137.8
Penthouse Deck 163.0 835.7| 22204404.1 0.15 91.9 229.6
14 149.3 835.9| 186211674 0.12 77.0 306.5
13 138.8 835.9 16091938.3 0.11 66.6 373.2
12 128.3 835.9| 13748557.1 0.09 56.9 430.1
11 117.8 835.9| 11589%486.8 0.08 47.9 473.0
10 107.3 835.9 9614727.4 0.06 39.8 517.8
9 96.8 835.9 7824278.9 0.05 324 550.2
8 86.3 835.9 6218141.2 0.04 25.7 575.9
7 75.8 835.9 4796314.5 0.03 19.8 595.7
6 65.3 835.9 3558798.6 0.02 14.7 610.5
5 54.8 835.9 2505593.5 0.02 10.4 620.5
4 44.3 835.9 1636699.4 0.01 6.8 627.56
3 33.8 835.9 952116.1 0.01 3.9 631.5
2 15.7 1435.5 352029.8 0.00 1.5 633.0
1 0.0 1263.6 0.0 0.00 0.0 633.0
z 14728.0 153013142.0 1.0
*k=2 b/c period is =0.55
W= 633.0

]
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Typical Bay

Bays sizes vary within AC Hotel Philadelphia, therefore, an average size bay was selected for
consideration. Due to the fact that the chosen bay is guest rooms, loads are based off private
occupancy.

1 1.3 35 4 13 iig 7 g 2 ) 10 11 12 128
= i wcisin o L i‘?‘" 1 kel i I-..? e (i3] ? 1 %!...s. L i
l:; T |T..i: —H _II:. L—L |_ E=p ‘:;_.I i i
e T | | dh il | :
e : . - e
- L mnﬁ i et _i— !. E Bk o = 1§ ;% I-|:-I ohta & 1K ég_ 1 Iu 1 oo ;%:
alil =g L = s o 5 I
L ] — Wil @ I_ :
1] ~o . ! L i
- S O
e aTy T I = | B | e
Sy par=— A N HE | e PLET » -
el - & 7 B e C
3 e Hi . i
la by | LI A
I I s R O N e [ O Tk ¥
@ ¢ ¢ &
Typical Bay Columns under
(4-8, B-C) consideration

(B8 & C8)
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Member Spot Check
NOTEROOK SyBMssion B | TYR FLOOR BAY FRANING |  BAY BEMWEEN BdL Y ¢8 i
- A SIZES VA - AN INTERMEQIATE S12E BAY WAS CHOSEN
TRIB WIDTH Whs DETERMWED USING TYP. RAY SIE = —Srs 17"
g
i, )
887
Pl
LEE Wik
¥ Jle (1]
i o— | ) 1
288 t.
I Ié I
5
1
g SEAN DIRECT IO i 7.8
OF HOLMNTCORE
(Trp 4o~ o.c
@ D% Q‘Ll I| I -
L
_DEAD LOADS Live Loodsy
£ PRECAST PLANK = 00PsFE  PRIVATE RooMs & = YOPSF
wef T TOPPINE CoR@infs SERue THEA
SOUND ATTEMUATION = 3¢sF  Puglic pooms <
3ATT INSULNION CORRIDORS sEAVINGTHEY = (OO PeF
MECH, ALLOWANCE = Y4 PsF SELECT Li=4O PSF B B4 BEIME
ANVALYRED |5 PRIGATE (GUEST Roam)
— SUPERIMIOSED DL ¢ B bsF
EINISHES = 3 fsF
11PsF
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Structural

| mngReok sMision & | TYQ. MEMBER SEOTCHECK  (-IRDER-SLAG 2

CMLS DETERMWED Lajats THE (iRDERSLAR SYSTEM LRFD DESIoN GUIDE vi.|
fMPUT:
D-BEAM SPAN=2'
TRIE =175 _
SLAR Thekmess=8"  [5.1o]
fREcHT AR wT = S8 PsF (A- 9 oF D)
(=Rour W= Mo fer
ADD'L COMPDSITE DL 127 concRETE TofPIN)= *ia(iso) 225 PeF
BRTITION L = (OFSE '
FLOOR. LL. = YOPSF .
USE REDLEED Ll =3 VES
CAMBER (OfriowaL) =2 (18" Bfc ow PLAN DB &cl| hAs CAHRER=LLS"
RESULTS . ASSUME COMEOSITE SYSTEM
TRY: OB 8¢S DG 8xs7 €08 $xt| (Uskp on PLans)
DR 8¥MS P PMaz2lb.& P MuzanawfT
BVA=SB2K ? Y, 355k f
b0 e o8 J
DR ExS7 = @Ma= 2AT2RET> M, 2 UkFT
Bp= 7.6k 7V 22Tk
Bs 034" e M3Lo 08"
DB gx bl =>  BMe: 2a54KET > My 1Lk FT {
Byy= 759k Ve 35 8K
D= 034" € Yoo 8"

SMALLER MEMBERS aRE SUEFICEAT , HOWEVER DB 2zl Wwis PROBABLY CHosEN
For TS EXTRA CAPALTY
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Ty MEMRER SPOT CHE(K

“WiDE- FLaME L]
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F ri ,-""
7 P e
. f.f: ,-’I /_f :
/ / Y / / 175
——— i _'J P i A S L S — SR
i
T — l | ¥
.
T ) erem AREA oF Wierdl= 'ﬂE& = LIoFTY
bates = SMLFB .'u'ahb'it"i-c_mrm
e F Hwﬁmﬁ = u“{t-ﬁll}‘"
d=58"
(5.503] SHEARSILOS * 3 "@,5 "
(5.00 ] Feystoee) FORFRANED S.0.6.
£5. V01 NOTE 42 COMRBITE STEEL - UNSHORED

(TABLE 3-L7 NO DECK, " § Ste, N, F'e=he, [LTHS MY 4y MANUALY = Q= 211 Sk

CTABLE £4] FOR \ibxdbi d= 153", Agrlotin®, be<0"
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- —— . - - .- m

. DETERMINE MAX MOMENT:

o NL=fsF e L{mi
DL = 27s PP logEr s 2990

Ll =00 PLF - Avgpgm © Mx2.5 =10 2 FEDWT 10N AULOUED

160{0.6) = SOPeE

L=
r.L lco(0as* =) = A8 PSF 2 USE (00 PSF Mo NELLILIBE DIFFERENCE

fody, = AR L
= Lt sLeoo)
+ 294 PerR( ')
=570 FLF -1 2089)
= 2823 fLF = LALKLE

Ho = uﬁ,,.t.‘ . tm%g:} = LIOKET

Ll

DETERMINE MOMENT CARALATY:
ZQWILITUDS 2 Cfsipe » G(1.S) = 139K cour
Te = Mety Uo.LST) = caok
Ce=0.25 Fe bere t = 0.25(4.5)1 30 )(8) #1102k

ZQu 2 Tgd € . PRATWLY comfeiTE

. 2w - 1A =oaq”

o =
OfSFber OSSO
Ypn b-ge -2 =957 1 P IN CopeReTE

AsFy- TGOy AP bex
yons Asfy-30w . S30-13 . O.S77
LFybs AUSELT)

M= Ta (%) + an(+-9) -2y be-x(¥a)
? s3o (¥ 1) 2a(7.53)- Qh‘l{b.s'ﬂt“?’ﬂ

FHu kFT
BHw =09 (U23) 281 K-FT > 10 KFT  wibxik 0K SO FAR “CHECK O
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B Mﬁ,_‘i‘f&mmmmg&h_ R 2
CRECK DBs:
. i BAED OW Db3, WIMIT Bu USING SU% OF UNREDLCED LL TO 9360 /My oF 1"
| o Lo Ll .ﬁ = " H'“u
| ng Swal - SEFES )M )78 20 <R 208" 1"
W SeMETa 3av(a9000) (44%)

{TaBLE 411 wilexdb® Le= 4% P
u[ a

[ TABLE 320] it sl )2 T Togrlbaei”

IO . S 728 = 046" 40" |
B BEYET, gy oL ae)

o = S¥aL L | 0oV Mg - o L7 <08" v
g zIx 3e4 Qa0 [CTT . NO CAMBER WEEDED

f”gﬁ?-’-‘m

Mg, we = 100+ § ¢ ogdsFel O Kk
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Column Load Spot Check

COLUMN LOAD SROTCHECK

 OTEOOK SUBMisIoN B ANTERIOR CoLUMN
i
— | INTERICR COLUMN 8 b EXTERIR COLUMN R
COLUMN SLES:

Floor | BE [ cs

s
(PEat i'); AL L = iy
|
-4 wpayo s Tl |

-1 e HED | Myl

L-g iR TS wild 7Y

i VERIFY LOwE

HERE ] Wil 7L | Widedo
| MTERADR. o unN '

FOR COLUMN €2° TRIE AREA/FLOOR® L4 41§75 4SDFT"
[ THBLE Y2 ASCE 7-05: K=Y FOR \wieRIoR & EVTERILE ol LANS

[s.001] TY§. FLOOR - REQUCIBLE
RooF = NoT REDUCLBLE

= Lo O.E_thb(xm 15 )
L ( T o *Eﬁtauﬂ%

i
1S ™ FLooR .
Tl

DL= WYRPSF(USD)Y = LGLLOOY Hrno® s bgoood
, LLpns = J0085F (USD) = |pgma®
i L= 18R (450) = Flook
i 2RO - 14T ool

DL A2 PsF (4Sm) = Yy oo
LL= 20, 2PsF(dse) = 12590 W

DLE LRLoo+ILlyyion)* (118" (4 arer) + (L3 Nete) -1 SK 74 0uF) +(15)(90)

2 Gobk
L= |(lasse)+ 12( 1m0 = 177k

oLt iliriasts Ladbow)« 1Ll 7+Lel@l) = ok

COABLE 41 wiMaB0 = KL= 0.6 = BPusl0ASk 2101Ak & \Wid0 SUFFICIENT

Heather Sustersic

Structural

S
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. NOEBoox U@ B | COLUMNLOAD'SeOTCHECK  EXTERIOR colUMN 23

- ERTERIOR coLUfN

FoR ol RY s TRIB AREA/FLOOR = ( ll'-"lifj (La)smio ET*2yonpr™ . CANT REGUILE
| ENTERIOR \UALL LOAD = 224 uF (34 )= CA4O e

s™ FLOOR
DLz A8 fsF (240) = 205 8o +6A40= LIga0k
L pece = 30OPEFILLD) = GBoO®
LLolefsrliip) = 3780®
LRO- |4 ™M ELooR
L= 98(1le) + LA40 = LTs20%
LL = solaio)s ogood
DL = 130ars20)+ (k.22 )(4ote) Fa s o s ) H3LsNsone) +(3 sAseer) +31.5) Goed)
= ek k
L= Lol nliosoo) = 33k
Pus (ks Y+ Lelina)sola7se)s 650 k
CTABLE 4 -11 wida7L —* KL=10S' = Puz EAIUKILSLEK 4 WILTLIFFICIENT

AFTER ANALNS(S | ROTH THE (NTERWR & EXTERIOR COLUMNS ARE SURFICEAT
FOR GRMWITY LOADS
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Alternative Systems

During my analysis, three framing systems were examined:

1. Non-Composite Steel Framing
2. Composite Steel Framing

3. Hambro D-500 Composite

]
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Alternative System 1: Non-Composite Steel Framing

[NOTEROCOK su2mEsion B ALTEANATIVE SYSTEMML Ao -COMPos(TE STEELFRAMIM- DY

¥ e y
- EXTERIOR,
- I S —
7.5
1 SPkeEs @Sy’
T — -
- | NTERIOE.

BEAMS SPAN LONGER OIMEMNSIDN

SPAN=2M'
ShrLING = 593

ASSUME LL =HOPSF (BAY ANALYZED |5 PRWATE SPACE) +10 (BRTITIONS )= SO PP
L]
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TRY LT Cao P Nl mmﬂ{: - 4" ToTAL

“YHPsF
- Max SPANS B'3" EOR 3 sfAN 7583 W

Crsea $.00i)
DL= DECK+Dlog renimaen * S
=YY r o+
* §9 PsF

inTeRoR: ot 1 5q)+ 1.L(5o) = 15| pse(s.23") = 579 £5F - O-BFKLE

. o8] “eadker
Mo = =

TTABLE 3-2] TRY winx b =2 @M =164 Tk PLIMFTK
{ BeomusicALY

I,=woni"
CHECK B's:

Lt LvE Load To Yo = 0.7

- - S LTS - Sloam) (347) 1738 =0.73740.8” ;. ADEQUATE FOR A
Bt e, Ywu Gasool 103

o= TEB oot e
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1§
EXTERIOR Dl 2@ fLF
it 1248 110 (50) = 151 967 ( 5F) « uu BF v 1205900) 0T E

79 KLF €0.8%kLF . vy 1 SupFigenT o
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;_,wmw.ssﬁmmpmﬁﬁmwmwﬁﬁsﬁﬂt,.ﬁi“i_rfﬂﬁ:@m%ﬂra FRAMING 26

| CHECK MEMBER SELF-WEILHT:

Wipalte " PP s 3 % £ 5PsF AllowancE L[KE Wiaxlé @83 o
ZEyeT
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I Vi = 0.09 KLF
& Fl
LS 5.83°

P
SOLEF WA )
3
<83’ 5.83°

] : ¥
L] i

-
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MITEGOLE SUR B AT sysTEM BL NON -Com Fes | TE. FRATWG 37
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| I
_ NoTEBook SUR B | ALT. SYSTEM A Non-Composite. . 2%
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_ AssUME HRDER Sw= SesE(3u)= ROPLF =0 kL
?u P.J
thww_-_‘\lv__ |
1 v b
4 FE]
Fl m‘g. E. ¥ EI ¥
A L]

b -
LTARLE 3-a]CAsE A
Mooy, = (Pu-a) r &Lﬁ"&-

=u(e) +Lc_>&lié}£ii

S 1TLKET
TRY wHx30: Tz 281", BMa = \T76FT 7 (20 kT

. ((s0)( Q7. eeo (a8 = o 7

B 2e0mcen) 24 1)
L= Q) fo.g o0
Ea Lo .

CHECK Swi: %ﬁw L35 <5PsF ALOwANCE & Ok

SR WIDWL REAMS & 8 oL, iy 1Ha30 G IRDERS
CHECK EXTERIA (~IRDER FoR ADD' L wWikilL LoAD

k fu
1 w0 IR % =0 MTRLF

e

Pu = 3{l.o8)(17.8) A4Sk
Mrtay =198} #”—'ﬂé‘ﬁ:im'sﬁ{ W lK-FT 2 W30 15 AQEQUATE
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Structural
Noregook U8 @ MT SYSTEM 4 NONCoMPos | TE aq

- DETERMINE OFTIMAL BEAM CONFICLRATION

WEIWLHT oF STEEL

BEAMS Lon DIRECTION:

(4 BEAMN (1Y) (24) + (MotRoers ) (3 e} 17.5) # 24U ¥

DBEAHS SHoRT DiRECTIONW |

(4 BEAM(Ye)(175) 7( L roesd(3r') 223504

OfTion 43
e el
I —
et TN
2 1
d g
3 hed e M 3
I et % e =y
OfToa L8
I . Wt 4530 —
d 44
2 g s 3
2 3 3 2
I ;I"{:-&D =

ALTHOUL-H OFTion 4 15 SLIGHELY HEMVIER W OVERALL
STEEL, BEAM % CIRDER DEPTH 15 EQUAL, SUPLIFYING
ConnpcTions - CHoosg ofTen L

]
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Notebook Submission B Advisor | Heather Sustersic

Structural
Alternative System 2: Composite Steel Framing
- NOTEBCOK SUR B | ALTERMTIVE SYSTEA %2 | CoMPosITE STEEL FRAM, 30
! ®
- T
1 A ExvERWR
: ®—1 el
! LaPkess
-y o o 17.5"
©— J‘

RBEAM: SPAN=2N
SPACIMGE = 575

FloM YULCRAFT CATALDL
TRY 2AWLI 20, 77 AWG TePRivr = Y4 7 ToTAL

- HARSF
- MAY UNSHORED CLEARSIAN (3 sean)= o » .78

LL=4ofsT +lo=51
DL = DECKY Olavrsminmetn + Sl + F MRS

= oY S
= 5PsF

TNTEReR vy, = LR DR LLLE ® LL(SE) ) Llg0) = IM7esE(8 782 1.2 kLF

sk o (129)(2>) A kFT
M= i = 3
fasumiMe ;o az|” - Yoz .h“_ﬂ..%_g H‘é\_=1'€

CTraLe 3-11] DECR L Nwe, Flomvpar, 3" ® STUD = { S1fR,e= 1.0k
L SNORE =YLk

]
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Advisor | Heather Sustersic

Notebook Submission B
Structural

NUTEROOK. suB B ALT, SYSTEM - CoMPOs TE 3l

DETERMINE PossiRLE BEAM 51265 (TARLE 3-R])

WIoKIL = TQu= 1S T ¥ /I1as (08 =7 37 1Y Fl¥gean
WIOELS > Thw® ST RE PR o 25y s |0, ,
WoR 7 = TGum e * “F Vi 303 s 8 V%hEam
wiod = Towc 703 = 70 Yol guls josag, .

it I8 Sl MVoa Yrregyas osm00,

CrEek BeomoMy
Wit == Vs M ) = YasH - coeminue W/ WION

Whig = 5Tas) H000) = Ueo ®

1 1
L lowiT = 17 ) Blio) 2 ueet
10w = g () *lulie) = S5L
W AR 4 o) Lot

CHECK kasumprion:

L
Wy 5 e Bl )5 Do woT w3l We EXTERIR BAY

bese = ! Py o E.'*Etlly:‘h:gj__g

MisJ

=089 "l Y2357 1 comeAvATIVE

. Iq - %=1
085 Fobere O Bu{4.5030)

CHECKE UNSHORED LEMTH:
SELECT ConmroLL A LORD CAsE

“ae
lqoL= [u(SeT(Em) l4(n) = 703 Pur

? S | YDL ConTROLS
laotslell= L (4o )y« Le(s0) = La3PLF

Mo = (070)0) = STRFT > [nee 303 Wionn: OMF 4L <S IKFT
s
s SizE UP
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Structural

_ NoERAK R B | AT SYSTEM X  COMPOSITE 3

SELECT WIOKIS 2 @M GORFT>SIWET J 7, ConTINVE W/ \wjogl§

FoR Wit s = Te2qin"
CHECK \JET CoNcRETE [4:
Woe ™ (SLHET75) 115 =SS PLF =05 IKLF

Ao = SO.ENHNIDE) = (a7
“‘" EEECSEEy

- NEED W upsiae B BEAA Does
MOT Pass DEFLEcTIeN CHECK

MAY A = Lo Q) -1
&M Mo

SELEST MEMBER w/ HibHER Ty = Wiowa- = BM, =975 kT & Ly 190" Tays 7
(Etomunt)

QgL T Yoo 2 525 10 Fggyy

L = 0.89<1”: Ok
lowsXysH %)

CHECK UNSHORED LEMSTH:
L4oL= 1L4(S6)(878)+1M(p0) = TI7RF

| L3 LLes L(H003) 4 1L G(S o) = Lastr

Mo- (@204 = S2kFr

s

BM. FoR wioaar=347.5 vs J

CHECK WET concheTE At
Waet Se(R.78)+ 237 STILELF

Bue = SO.5YQuK1728) = 120" < o™ 1L 1 Usk wio)

2 eq(aAreai(ing)
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Structural

NoTERcOK suR B ALT. SYSTEM L CLOMPOS|TE 53
DETERMINE CAMZER:

SINCE Buc< Faun = MO CAMBER NEEDEQ .

CHECK EXTERIOR BEAM B/e  ADDL EXTERIOR wALL WEILHT

LL=YOpsF +10 =SOPLF
RDL= SBFSF
OL oy = 289 PLF

1YDL Lu(sex B ) vM(sa) * TuR pLF
LAkl ® 1 sex ) L (289 +1, (g0} s Tt pLF
i (oMRAu) » S kT
vE z .

FOoM PREV Plr: My FOR w1 A7.9K-FT =54 R-FT = wi0g2) Ok TO LSE
¢ FoRl EXTERIOR BEAM

ICHECK Doyt
CTHELE 310] Toa FOR WIDWRLS 214 in~

i = (D)g.78) = 0 U4 KLF

1o o

o slouy 11:1"151%@} = .53
= 3qGaemluid

2HU3) = 0BT OS5 L ok S

Py = .-L=- H
& T Bl

]
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Notebook Submission B Advisor | Heather Sustersic

Structural
L NoEeook @ B MELKSTEM Y CoMpos|TEE 34
! DETERMINE CIRDER DESILN:
o~ fu
SPAN=I78
SPAC a2y
FAoM P . 7-+w,= (131 KLF & "
' I ¥ |
| = B.75°
; Pu= fomd(2x B8~ ¢ 2k
My B - (E2)00S) = 20 kFT
¥R
.ﬁ-!"mE (%= ll. -i‘l TL_" "1"0.'55 3.5"
W MKl = TG =239 = V0= 17x0= 2 Y - 0. (0L # 1 (17.0) = 4]
W iHx20 2 £0.=183 = T¥mas o=l S 50= (3)(55 X146 + L) =3
L]
Wiy = $@a= 175 -2 7070 (i 2l e e G sH0YL) TR07L) =y
Wby = SQ = O = A7, = GrFl
- CHECK oo AisoMPTion @
bess = I’”‘?’s . g “-3‘15&% w2 ¥ UIRDER NOT pFFECTED
B MY 23 e T BY EXTERIOR
oz TGy - 183 - 0A41"=21" r ok
O8sfebee  OBINSATLLY
CHECK UNSHORED LEMSTH: -
o
LHOL= L4 (%;Has—ﬂﬂ.w(:f;h 1918 fLFE
Lanuahores Loy s n) +1.60%0) = 1704 fLF
Mo - 142075 = 73S kFT
— o T

[l e 320 W30 = M <177 kel 273.5
I"!'.":-q{ h’"ﬂ

]
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Structural
NeTEgDOK SR B AU secTEM % COMPoSITE 38
CHECK .ﬁuﬁ_:

Wit pmen® S6(17:5) 430 * 1010 PLF

By = 17 3 = ne”
T gy (2800l (348)
Duepng= = - 1sKod = 0.3 > 03" - ok
FHO PR
CHEOR ELonOMY:

Wil w3 20U+ 3 (e = 7a5H
W 4x 30 3007.8) 1 32(w) = T45% - sErfer WiMk30 £23)

IN SUMMKRY
®—1 wioRdfie]
!
l I ) o S u N LN | ] %
) 7
5 $
3 >

@ F ———wmaee

USE VLI 2o DECKINE | 17Nl ToppinG {4 ToTal)
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Structural

| NOTEBOOK SR B COMPARISON  COMPOSITE Vs AOVOMRSITE. 3¢

COMPARE  COMPOSITE V. AON - COMPOSITE DESILNS:

[ COMIOS\TE | NON COMROSITE.
-; | (3)Wiowaa (e} () Wipx 1%
! MEMBRERS |
| | (L) Wi s3] (L) w1l
| —
v WEICHT 2634 " 1;((1('4
B m:; 12V 20, N TORIG| 1.5 €20, 2.5 MW Tt
| - SHARL {4 TOTAL)
| SHORWG No NO
, N S
! TeThL OEFTH l 1e” 1

BOTH SYSTEMS ARE VERY SEMILAR, HOWRVER
EVEN THOUGH THE NONCOMPOSITE SISTEM
. HAS MORE MENRERS, THEY ARE LIGHTER 4
{ SHALLOWER, ALOWIM- FOR i GREATER
il : FLooR ~FlLooR REIGHT. THEREFORE I Wiitd
RE(OMMEND THE AONCOMPOSITE SYSTEM.

]
JESSE C BORDEAU 48



Notebook Submission B

Advisor | Heather Sustersic

Structural
Alternative System 3: Hambro D-500 Composite Girder

NOTE B0k suB B ALT. SYSTEM 2 RAMBRO D-swo 37

SECTIO0N U7 MOn b COLUMN LIVE €

®&— T ey
| T h L
| +Hman BT
i ad
*_ S e '5.'45'- i 5‘: ¥
L=3aas® 1 Lyzaqast 1 Lpeweast 1

S58hn FIRDERS |N LOMs URELTJEN o SRANT M

TYE FonsT SEhcines 91 =9y TO ACCoMODATE 48" flYWood ForRMS

H
FROM(THRLE Gl DSO0 HAMBRO CLEAR SPAN TABLES:

CHODSE RESIDENTIAL, +o= 37 o LL=40fsF, OL=Lg ok

SPAN= 24" e S (FRoM ThELE) / CONSERVATIVE =2 JOIST DEfTI =107

MIN tespn s 23" - ok AsurE JOBT WERHT(RESIDEMTIAL =1 SPSF
F'e = 3000 f51 | Fy=SDREI

Do~ Treo
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Structural

NOTEROOR s0@ @ AT, SYSTEM 3 tAmBrO Q-SOO ig

DETER MINE QESI-N AOMENT:
ACLORDINL TO Pir 3. HAMBRODG-: LoAD COMBO = 140l LL
W
ot LHLESHs) © L AE0Y= 179 P3F = 0,179 keF(aa): .3 WLF
g M) = TkeET

rMumiea)c W -
1] Vi

!,\ﬂ-".:T B - ::-_“‘1 k.FT

Mg ® b - (M3 WS
iz &

I,__H‘ILEE"J YL FT

+“m{wﬂ= 1‘\-JI-*_LJ:.I-
b

L
Moo ® who® o (43 GaweEt
I

1

fEatirea)) (1 wench)
CTAeLE 1] RAMBRO Dir thy= 3= w179 €200 320 [ Use byl ﬁ;vﬁ

t.mr; Bog) aaruEmEa) (d=21"
To Tof cHoORD

CONCENTRATED LL REGUIREMENTS:
Csoma]
(THRLE 2IWAMBRO Db -AsSUME MIN CoNCENTRATED Lokd=I000% FoR RESIDEATIAL

CTABLE E] HAMBRPOL ; (000 W £ 2000 MIN
5 PROVIDE SIM-LE WAYER MESH THROULROLE B S =31Rseqs”

CERLECTiON CHECK @

(fer]uameac Dl = HAMBRo Y2 SLAG, 4 I'A” SN
s ook | i
Te= ‘Hr]‘j“_'_L':'!is.L-n" e ‘%’E‘,E=H.L—|
- NORMAL T'/a" SLAGS 20" SPAN
3

Te= !M H:_an_‘,ﬁ_-_r- _%:[1

s B aMaRo €< %mamL - DERECTION Ok
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Structural
o MotBRoOk s B ALT. SYSTEM 3 . MAmgroD-sop M
SHEAR(WER) DESILN
;PH_.F ¥ £ ; el

CP-A] HHIBRD Dl ©\WER EOMETRY

D=1o",. Pu=6@ix
Pies @G
fabz e ¢
P20
T SLMMARY:

ToTh ThickNEss =13

TRt SEACING = MTA" TYE, 1 ILILE" FoR ExrERIOR ToI8TS

FROVIDE Sintrle |LAYER  Grbxyaanuld MEgh THROULHOUT
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System Comparison

Advisor |

Heather Sustersic

Structural

Floor System Comparison

Criteria Girder Slab (Existing) Non-Composite Steel | Composite Steel | Hambro D-500 Composite
System Info
Total Depth 10" 16" 18" 13"
Fire Rating 3hr 2hr 2hr 2hr
2 hr Fire Rating? yes yes yes yes
Lbs/ftr2 83 50 46 11
Cost/ft"2 $16.01 $11.17 $12.04 58.38
Vibrations minimal likely likely very likely
Formwark no no no yes
Considerations
Lightweight, reusable
Rapid construction & assembly . . & &
. Lightweight, formwork & rollbars,
(premanufactured), underside . ) . . . C
Pros . Lightweight increased stiffness, increased rigidity from
can be left unfinished, floor .
. o composite, plenums allow
design flexibility
for MEP systems
. Formwork needed,
Cons Heavy, expensive Large total depth Largest total depth . .
vibrations
Feasible? yes yes yes yes

]
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Notebook Submission B

Appendix A

D-Beam® Calculator Reference Tool Version 3.1
[Load & Resistance Factor Design - AISC 14th Edition)

Advisor |

Heather Sustersic
Structural

Design Checks - Noncompaosite

Nonoomposte Moment

I oK

LRFD (14th Ed) T s
= 264 kips

C-Beam® Spai
Composiie Saction Effaciive W
Total Trizwsany widts for Log

Dasign Checks - Full Compasite

Fioar LL Cefection

Al &, =Lf[280 oK
%_ =

-0l =

R 0,80 i
Full Comaasite Moment I oK
W= 123 Hpft
ire [ & kip-tt
Flural Ductility Check oK
Baseilage wwinmtion = 0.0108528
= 0.003448
Shesr oK
unfactores Losds V= 335 kips
Basic Dend Loac [O-S2am® < Siab+ Grout) = %] pst V= 38.2 kips
#gd" Compesite Daad Load (=g, toppin, 23 pst
Partifion Live Loa: 40 pst
Basic Fioor Live Load =| 40 st -
Consider Foor Live Load R::IJHFW llec Z'DDE.'ZJ.I. Yes CROSS SECTION ANALYSIS IS
Fo? Live L:n:-a?cl.cl:! = 2::2:9 VALID FLIRd
[Eaciorsd Moments L2
Basic Dead Load Moment = 08351
2410
t oo
Foor Live Load Momer! oD
Total Factored Miomen 132 51
[Feciorea shear 20
Easic Dead Load Shear = 1805
23 Composie Dusd Loz Shear = 35
Fartition Live Losc Shear = oo
Ficer Live Losc Snear = oo
Tioqai Faciorec Stear = 33.82
[Ceters [neamtiee vEllEs INGieate downware cererion]
[optional| D-Eeam® Camber = i3 n
Basic Dead Load Deflection = 21 n
et Basic Dend Lose Defisction inclucing Camber = 0.6 n
= -03a n = o ww
= p13 i Section Properties 7
Foor Live Load Deflaction = -0.41 n {=Lsa) | f pasite | | Full
efizction dus to all losds = -173 n =Lf15%] ‘Compasite
Gross Section Progertias
31 210
13 400
5T.E
1R E
342
257
24
1032
" * Elastic and plastic section moduli (5 and Z, respectively) are based on entire cross section 34
bzing transformed into the parent beam [D-Bzam bottom tee) matarial. i
mesf i
z in®
Basic OL [Bede]
Lead Resstad by Each
(Cross Section
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Structural

D-Beam® Calculator Reference Toal Version 3.1 Design Checks - Noncomposite
(Load & Resistance Factor Design - AISC 14th Edition) Oy E—— I or
150.2 kip-ft
195.2 kip-ft
LRFD ( 1dth Ed} Hiorzonial Shear | oK
W= 484 kips
v = 34.2 kips
=] B £
C-Ezam™
C-Beam® = DEEST |
Parent Besm Yisig Stress o ksi
'o:hs_ar'rizc Sires 30 ki
IE-MnInfur'rutm
D-Beam® Span =|I|‘t . .
Compaosite Section Effactive W E kid Design Checks - Full Composite
T:‘tgl‘r':v;n'\"-.&ﬂ:‘.‘b‘l:n:: 7.3 lid Floor LL Defiection Allow. &, = /]380 | oK
Pracast Slabi 03
Fomi Sebhcsr‘us: .80 in
Frecass finn st 38 ot Full Composibe: Moment oK
Grout a2 wpft
Linit t\.‘eﬁ'\r. of Grout =| 440 =t 157 kp-t
Flaxural Dudtility Check
B sl e e imtion =
Shesr OK
L e Loemls W= a7 Li|:s
Easic Dead Lomd [2-Seam® = Sisb + Grout] = £2.% et V= 725 kips
And’ Composibe Deac Load {2 . toppin, 23 st
Partition Live Load = 3 st
Easc Fioor Live Load = 40 o
Consider Floor Live Load Redution {1BC 2008,/2012) = Vag
Fioor Live Load Reduction = 23.2%
ﬁiiﬁﬂiﬁ'ﬂﬁ Logd = E‘ et —
Basic Desd Load Moment = 40.25 54,50 kip-ft
4412 37.80 iip—".
i) 20,15 Iiip'".
oD §1.50 kip-f
ﬂ-l._B!- 54.35 kip-ft
[Factoren shear 120 1071 6L
ic Dend Losd Shear = 1237 13.73 kips
Add Compo: end Load Shear = T35 E3D kips
Fariition Live Long Snear = 0.0 338 kips
Fioor Live Losd Shear = oo .3z kips
3172 3973 kips
[optional] D-Bzam®™ Cambe n
Basic Dend Load Deflectio -1E7 m
Met Easic Dead Load Deflsction incuding Camber = 042 n
= 0328 g - o e
= . n Section Properties
Fioor Lve Lazg Deflection = <033 n | b posite | | Full
Total (Het) Ceflaction dustoall losds = -113 & ‘Comp
Gross Section i
| r 153 £ 100
I' inf 165 436
SoiE in’ 3.7 114.2
Sepca in’ 3.3 114.0
Dy in 125 -
Elgstic [{Cracked] Section Propartics
LT T - Aol
1, ini - 48
Socza in' - 52.3
Sapa in’ - 1184
Effective Momant of Inertio (for deflection calculations]
** Etastic and plastic section moduli (5 and Z, respectively] are based on entire cross section Ly [ i | i85 I I 402
being transformed nto the parent bezm [D-Beam bottom tes) materizl. Effective Plastic Section Frapanties
Flgen] T 088 540
Z in' 4245 7526
Base OU [Befed)
Load Ressted by Each A | Comg. DL
‘Cross Section Fartitien Lo
P Ll
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Structural
D-Beam® Calculator Reference Tool Version 3.1 Design Checks - Noncompasite
(Load & Resistance Factor Design - AISC 14th Edition) Y I o
M= 1105 kip-ft
B = 150.3 kip-ft
LRFD ( llq'th Ed) Hiorizonial Shear I oK
W= 1B.4 kps
= 33.5 kips
=] ame /Job £
C-Beam™
Ceeam®=[ DEEEL |
Parent Besm Yieid Stress [F ) = 2 ksi
T Bar Yisd Strass [5) = 30 ksl
IE-nanIrfur'mtnn
C-Bzam" Span =|I|‘t . .
Composite Section Efective Wicth = E it Design Checks - Full Composite
Total Triowisny Width for Load = 179 ot Floor LL Ceflection Bllow. &, =|-."|55'Z- | ox
A = 0.3
Fomingl Sab Trickness=| &in. | L/3E0 = -0.B0 in
Fre t= 38 o Full Composits Moment oK
M= 145 kiptt
Unit n.'\.'\es'c of Grout = 140 it = I58.4 kiptt
Slaxural Ductilisy Chack |
Barcl wae wenimtion =
I, =
Shesr oK
| T v, = 385 g
EBasic Desd Load [C-B2am® = Siab+ Grout) = E2.7 ot V= 79.3 kips
Agd' Compesite De=ac Load (= . topping) =| 23 ot
Fartition Live Load = a0 ot
EBasic Fioor Live Load = 40 ot -
Consider Aoor Live Load RE:‘..I‘ﬁI.:ﬂ llec 21:-3&.'321.11:|= Yes CROSS SECTION ANALYSIS IS
Elaor Live l:n:l_‘xfcl.n:l:m: 2:;25& VALD FLEIDY
b A Eli i
Emmm:nu 120 L2Drlsl
Basic Dead Load Moment = 110,54 24.75 kip-ft
Add| Composite Desd Losd Moment = 44,10 37.80 kip-ft
Partition Live Load Moment = oo 045 kip-ft
Foor Live Load KMoment oo 51.50 kip-ft
Total Factored Moment = &5: 21d.51 kip-ft
[Facored shears 140 12041 6
EasicDesd Loz Snear = 1242 13.73 kips
&3 Composite Dead Loac Snear = 7.33 £.3D kips
Fartition Live Losc Snear = oo 3.35 kips
Ficor Live Lozd Snear = oo .3z kips
Toral Factores Snear = 13.77 33.77 Kips

Cexflaschones jn brie walues indicabs downwesnd defiaction)

[optionel] D-Besm™ Camber = m
Basic Desd Load Deflection = -130 m
et Basic Dead Lozd Deflaction inciucing Camber = -0.23 m
Al Composite Dead Load Deflaction = -0.28 [ . - am
Partition Live Load Deflection = 011 m Section Properties ==
e | ereomese | | compes
et} De o b = 0.58 ;
Gross Section Propertias
Na ]| im 322 207
1y ini 188 453
S i in’ ®E.2 114.3
Sepsa in’ 35.2 1183
S iw in 2D -
Elzstic {Cracked] Section Properties
-= 308
-= 332
-= 52.2
-= 10,4
Irartio (for deflection calculations)
** Elastic and plastic section moduli (5 and Z, respectively) are based on entire cross section 122 I I 405
Jbeing transformed into the parent beam [0-Beam bottom tee] materizl. Wm‘:mm?:“ =
073 7236
Basc 0L |Bedadi)
Lead Resistad by Each Astef | S, DL
Crosz Section Partitien L4
P LL

]
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Structural

Desien PrNCIPLES AND GaLcuraTions - SiaB DEsien
S UTEITTE NN R T Y, U TR i S T T

Table 1 - Slab Capacity Chart (Total Load in paf)

SLAB d MESH SIZE 4'-1 1/4" JOIST SPACING
THICKNESS (f) F, = 60,000 pei Exterior Interior
te 212" BRBW2.0mW20 114 123
-
1.687 BrBW2.0mW29 187 172
Mo chair 6% BW4L0wW4D 210 230
t= 3" with o 24" BnBW2ow W20 208 226
- T
1/2° Rod ii 6% B6WL0RWAD 279 306
[shop weldsd to top chond)
t=3qf2" o 26" BrBW2enW2o 256 280
with 2 1/2" ii 6% BW4L0wW4D a7 380
Chair

Mota: Slab capacities ara bazad on mesh over joists raised as indicated.

———r D ? f‘f
\\\_

—
A E)
Spacing Sz " Bpacing 5 |J
Le o Lz o
Fig. 2
] a
HAMEBRO"
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DesieN PRINCIPLES AND GALCULATIONS - SLAB DESIGN
S VTR T Y, Y T O N A R T T

TABLE 3 - Concentrated Loads with 4°-1 1/4" Joist Spacing

CONCENTRATED SLAR MESH SPECIAL
LOAD THICKNESS SIZE REMARKS
Bx6-W28 Extra layar @ (1)
"
21/2 Bxa-Wa2e Single layer throughout
but 5, = 3"-10" =L Mo
2000 lbe. on 2'-6" BxB- W2 Extra layer @ (1) and (3 “chairs™ on
BOUERES BreE
(office building) a" B 8- W20 Single layer throughout a[
but By = 4'-07 mast.
Bxa-Wa2e Single layer throughout
2600 Iba. on 2'-5" * Bx6- W28 Extra layer @ (T) and (2) No
SOUARS BFE 3" “chairs” on
plua 27 asphalt BxE-Wa2a Simgle layer throughout
waaring surface but Sy = 2-107 s
" 6x8- WD 8, =4'g"
4000 Iba, on 35" 21/2 N
‘squars area Bx 8- W20 Extra layer @ (1) and (3) “chairs” on
[office building 3"
for some codes) BxE-Wa2a Simgle layer throughout
but 8y = 2'-10" M

* Some building codes use differant bearing areas.

TABLE 4 - Concentrated Loads with 5°-1 1/4" Joist Spacing

CONGENTRATED |  SLAB MESH SPECIAL
LOAD THICKNESS SIZE REMARKS

2000 Iba. on 2'-5%
SCMEFS BFeE 3" 6x6-W2o Extra layer @ (1) and (3)
(ofice building)

4000 Ibe. on 3°-57
QAT Area a" 6x 8- Wd.o Extra laysr @ (1) and (Z)
foffice for some codes)

o o
 nvEE g
3 3

CoNCRETE Mix

Top size of the coarse aggregate should not exceed 3/4™ or as
dictated by applicable codes. A slump of 4" is recommandad.

[ H] 5
BRO"

Brsree dma s Hhrr dpseem
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VERTICAL SHEAR (WEB DESIGN)

The vertical shear forces are assumed to be camied entiraly by
the waeb member, forces baing calculated using the corven-
tional pin jointed truss analysis method. Thess assumptions
rezult in calculatad bar forces which have baen shown by tests
to be as much as 15% higher than the actual values because
the =lab, acting compositaly with % section, is stiff enough tao
tranamit some load directly to the support. This iz particularly
true of web members at the joist ends - those which are
subjected to the highest vertical shear.

=0 ] p

EFFECTIVE LENGTH
OF COMPRESSION DIAGONAL

With the web member forces calculated as below, the bar
=actions are sized to prevent failure in either axial tension or
axial comprazsion using conventional working stress design
procadumes. As per AISC specifications fig. 7 is used as a
reference in determining the effective length, k, of the
compression diagonals.

It iz important to note that the web members are sized for the
specified load capacity including concantrated loads whera
applicable. Furthermore, the webs are designed according to
the latest requiremeants of the Steal Joist Institute.

] p

N N
VAV

“n” Continuous pansls N N
l [Clear span - 1/27) __ .
MOTE: Wy for longer epan,
Fig. 7
DE00™ and MD20002 Geometry
WEB GEOMETRY (in.)
NOM. DEFTH “d™ M, P, P2, [ P
B, 10 6@z 6@ 16 12 | 20
12 10 @ 16 0@ 16 24
14,18 16 @24 16 @32 20 | 24
18, 20, 22, 24 10 @24 10 @3z 24 | 24
LH] ]

Brsres dmamen Thre dpreem
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TABLE &: D500™ Clear Span Table

Residential Commercial
Shab 3 312" 4 3" e
Thicknass
Joist LL =40 psf | LL =40 psf | LL =40 psf | LL = 50 psf | LL = 50 psf
Dapth* | DL=85psf | DL=71psf | DL=77 psf | DL =86 psf | DL =77 paf
8" 20 - 0" 20"- 0" 20 - 0" 207 - 07 20" -0
10" 25 - 0" 24" - " 23 - 8" 25 - 0" 23" - 6"
12" an’ - o” 27 -0 26 - 0" an’ - o” 26 -0
14" al"-o” 20" - 6" 28" - 0" ar-o” 28" -0 c 8 Top or s "
16" a3 - 6" az' -0 av-6" | a3 -6 ao - 6" E’%EE_EE
18" 38 - 0" 34 -o" ag-g" 38 - 0" 3z -g" (=50
20" a8 - g" 36" - 0" a4 -g" a8 - §" a4’ -g" 4
297 4 - g as’ - 6" a5 -6 40" - 6" a6 - 6" EEL
24" 43 - " 40" - 8" 38’ - 0" 43 - " 38" -0 o
*Total floor depth = DS00™ Joist depth plus slab thickness E
MNoTES:
# Minimum slab thickness = 2 12" * Standard spacing is 4°-1 14" # Dasign clear spans, other than those
* Minimum top chord cover = 1™ * Live load deflection design standard: shown in the above table, requirs
» F°_ = 3,000 psi, F_,, = 50 ksi L7360 add_rtmna] st'n.mljral rammv y
* Dazign > 43" - 0" raquire additional
+ Table reflacts uniform loads only. structural design review.

Maximum Duct Openings

TOPOF PANEL

D = MAXIMUM DIAMETER

|
=
‘b‘ R = MAXIMUM RECTANGULAR

—
s &= MAXIMUM SQUARE
DEPTH (in.) | PAMEL (in.) D (in.) 8 (in) R (in. % in.)
B 20 4 4 Br3
10 20 8 5 Twnd
12 24 8 [ Ak
14 24 ] 7 91/2w6
11%5
16 24 i0 & i01/2nE1/2
1385
18 24 11 a1/2 117
121/2w B MOTE: For othar configurations, the
20 24 11 1/2 a 1287 rmsstirmum lirnits will be defined
13w B by the joiet gaomedtry.
22 24 12 a1/2 12w 8
14w B
24 24 12 1/2 10 13K 8
14w 7
m 1

Bepres dmammren Tl dgrasm
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System Element Unit | Unit Cost| Cost/SF
Precast Hollow-Core
. . $10.40
Girder Slab Plank (8" thick)

DB8x61 (W8x31) LF $49.08 $5.61

$16.01

W12x16 LF 528.51 $6.52

Non-Composite W12x26 LF $43.01 $3.58
2.5" NW Topping CF $3.96 | $1.07

$11.17

W10x22 LF $39.35 $6.75

. W14x30 LF $48.40 54.03

Composite .

2" NW Topping CF $3.96 $0.99

Weld Studs per stud| $1.52 50.27

$12.04

Steel Joists LF 511.44 $3.27

3" Concrete Slab CF $3.96 52.61

Hambro D-500 Formwork SF 51.87 51.87
Weld Studs perstud| $1.52 S0.43

Wire Mesh SF $0.20 $S0.20

$8.38

]
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