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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 13" 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.used
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

Pm]ﬂ:t Information Project Team

4 Occupancy: Residential transient hotel Owner: Eurt Blosstad
#* Stories: parking garage + 14 levels above grade +  General Contractor: Clemens Canstruction

IMech. Penthouse & Rooftop Terrace Architect: Spgd

4 192ft. Above sidewalk grade Structural Engineer: Holbert Apple Associares

4 Owerall project cost: $35,000,000 MEP: McHugh Engineering
4 Size: 107,680 sgft.
< Construction Dates: Fall 2015 — Summer 2017 Features:

4 1350 huxury units
¢+ Underground, valet parking via car elevator
¢ Exclusive restaurant for guests
-3
-3

Fimess center & indoor pool
Green Roofs
<+ Extensive (2™ & 3% Levels)
<+ Intensive (Rooftop Terrace)

Structure:
< Foundation
% Mat-slab
4+ Underpinning of adjacent structures during
CORSCIUCHion
4 Framing
4 Zrrucrural steel framing
% Composite deck (normal-weight concrece)
4 Precast hollow-core plank girder slab system
4+ Lareral System
4 Concrete shear walls (lower levels)
4+ Concentric brace frames (upper levels)

MEP:
<4+ Mechanical

% (4) three-ton zir handling units

<+ Warer-source hear pump

<+ Energy recovery wheel on the roof used o mix

outzide air with return air

4+ Plethora of fans used to exhanst class 384 air
<+ Electrical

<+ 600KW Emergency generator on roof

4 23004 Main Cireuit Breaker
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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
of Google Maps)
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Figure 2: ap of Philadelphia (Courtesy Google Maps)
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Documents used in preparation for this report

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

e American Society of Civil Engineers

0 ASCE 7-05
e International Code Council

0 International Building Code 2009
e Construction drawings

0 Courtesy Holbert Apple Associates

e Course notes from previous semesters

-]
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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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RooF DEADELIVE LoaD (FENTHOUSE)
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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

Noit ERSOK SUB A CRAVITY conT, |  JYEgse BoRDEAU

TYP. FlLooR DEAD&LIVE LOADS (((ROER SLAB SYSTEM)
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I31 FsF

The girder-slab system is utilized to benefit construction efficiency and to reduce floor-to-floor height
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Exterior Wall Loads

| ' i
MOTERoOK SUBA | GRANMIY cowt | JESSE HORDEAU

Tre \JAL sEerion DEAD&LVE LoADs

TURRALOTT A =

Tamel NS s,
,//—f:l..! )

— -

LR S 8 -
SYSTEM M e

S, -

e -
IR/ MOBIURE \‘ﬂ 1 BATT IauATIow
bheLamy u
W MiNeRb- JE::
e~ 2Tl WELE
B A
G H

=

i
T
- -

T
-

PANEL /

JoawNT

DESIGN LOADS ©

- DEAQ LoAD
TERRACOTTA RAWN ScREEN STSTEM = |DPSF
MINERAL Woor IVsULATIOW () = WA= 265F
RBATY ANSULATION (b)) = (0" V(4 1,0} LM PSF
(GEPSUMAUALBOARD (S = O s)(0ss k)= s.sber

ARSMoISIURE BMRIER = 41 fsF

LAVEWID AFRLIED
+

DEsieN DL = L3 PsF

| LoaD PATH: TY® EXTERWR JALLS Do NOT REAR AnY LOADS. THE LOAD Is TRAMFERD

FROM THE PanELS THROUGH THE CLIPL AND INTL THE CIRDER SLAR
SYSTEM, FRoM HERE, THE LO&D 18 A8LE TOTRANSFER I\NTD THE
RANLE FRAMES AND QownN WNTOD TRE FUUNTATION,

JESSE C BORDEAU 12



Existing Building Conditions Advisor | Heather Sustersic
Structural

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 13 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.

=
NOTEBOOK 5B A WIND HOARS TESsE B :
WIND HOADS!
DecUBAMLY CATEEORY [TraLE 1-1];
o
THIDETANE FACTOR [TABLE 740
1=
RBASic WiND SPEED [FIGIRE -1]
V=0 AR
\WIND DIRECTIONALITY FACTUR (K4) CTARLE 6-4]
X4-085
EXfosuRe CATELORY Cseenon t.§.6]
CATEEORY B
TofDL-RAPHIC FACTOR (Kas)!
BULDING Wil NO ESCAREMENT = kat=|C
UST BFFECT FACTOR:
FUNDAMENTAL CERIOD(Ta) [ SEcTiow j18-7];
oz Cabin
CTaple 12.2-2] - EssENTRIC BRACED STEEL FRAMES ( MASORITY)
C4= 003, ¥=0778 ) i
C To=(O®W R "= 15475
b= OVERALL BLOG HEIGHT =@rT )
LOWIEST NATURAL FREGUENCY OF BUILDWN - (FUNDAMENTAL FREG)
moeed = = = QGSth £1Obs" FLENBLE SIRLCTIRE (SCTON 6.5.83)
To Lsyr
Cioat ('_'”_""\P_.}.-jt.'r_j,-' |
1. 7avIn /
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'Wind Pressure Determination (N-5) MNet Pressures [psf]
Lacation Story Z[ft] | kz |gz[psf]| Cp [gzGCp [psf] |Gepi|ghGCpi [psf] | gzGCp-gh(+Gopi) | gzGCp-gqh(-Gopi)
Windward 1 0| 0.57 10.05 0.8 7.41| 018 181 5.60 9.2
2| 15.66| 057 10.05 0.8 741 018 181 5.60 9.2
3| 33.75| 0.72 12.74 0.8 9.40| 018 2.29 7.11 11.7]
41 4425( 0.78 13.75 0.8 10.14| 0.18 247 1.67 12.6|
5| 54.75| 0.83 14.63 0.8 10.79| 0.18 2.63 B.16 13.4]
6| 65.25| 0.B7 15.33 0.8 11.31| 0.18 2.76 8.55 141
7| 7575 0.91 16.09 0.8 11.87| 0.18 290 897 14 8|
B| 8635| D96 16.99 0.8 1253| 0.18 3.06 547 15.6|
9| 9675 098 17.27 0.8 12.74| 0.18 3.11 9.63 15.8|
10| 107.25] 101 17 80 08 13.13| 0.18 3.20 5.93 16.3
11| 117.75| 103 18.21 08 13.43| 0.18 3.28 10.15 16.7|
12| 128.35| 1.06 18.70 08 13.79| 0.18 3.37 10.43 17.2]
13| 138.75| 1.09 19.21 08 14.17| 0.18 3.46 10.71 176
14| 149.35] 111 19 56 08 14.43| 0.18 352 10.91 13.0|
Penthouse Deck | 163.00| 1.13 19.92 0.8 1469( 0.18 5359 1111 183
Penthouse 163.25( 1.13 19.92 0.8 1469( 0.18 5359 1111 183
Roof 181.00| 117 20.62 0.8 15.21( 018 371 1150 18.9]
Elevator Roof 19102| 1.19 2097 0.8 15.47( 0.18 3.78 11.70 192
Leeward All All 119 2057 -05 -9.67| 0.18 3.78 -13.44 -5.89|
Side All All 119 2092( -07 -13.50| 0.18 377 -17.27 -8.74
Parapet (WW) |2nd Story 31.50| 0.71 150 1B.77
Penthouse 167.75| 1.15 150 30.40
Roof 18575| 1.18 150 31.20
Elevator Roof 192 00| 1.19 150 31.46
Parapet (LW} |2nd Story 3150 0.71 -1.00 -12.51
Penthouse 167.75| 1.15 -1.00 -20.27]
Roof 18575| 1.18 -1.00 -20.80)
Elevator Roof 192 00| 1.19 -1.00 -20.97]
Roof (0-95.5ft) 19102| 1.19 A -1 -20.11| 0.18 -16.34]
(»05.5ft) 19102| 1.19 A -0. -10.13| 0.18 -6.36
Forces| B | pw+pl 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
Fa 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
Vn2 8100 F8 113( 29.04| 10.5| 34359.3
l 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 10.5 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 32174.0
FR 113| 32.37| 13.89 50649.7
FER 113| 32.69 5.01 18458.1
[b] 614315.7
[kip] 614.3

-]
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Wind Pressure Determination (E-W) Met Pressures [psf]
Location Story z[ft] | kz |gz[psf]| Cp |gzGCp [psf] [Gcpi|ghGCpi [psf] | gzGCp-qh{+Gcpi) [ gzGCp-qh(-GLpi)
Windward 1 0| 0.57 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 B.40 12.0
3| 33.75( 0.72| 1274| 08 12495 0.18 229 1065 15.2]
4] 44.25| 0.78 13.75 0.8 15397( 0.18 247 1149 16.4
5| 54.75| 0.83 1463 0.8 14.86( 0.18 2.63 12.23 175
6| 65.25( 0.87| 1533| 08 15.58| 0.18 276 12.82 183
7| 75.75| 0.91 16.09 0.8 16.35( 0.18 2.90 13.45 19.2
8| 86.25( 096/ 1699| 08 17.26| 0.18 3.06 1420 20.3
9| 96.75( 0.98| 1727| 08 17.55| 0.18 311 1444 207
10| 107.25| 1.01 17.80 0.8 18.09( 0.18 3.20 14 B8R 213
11{117.75( 1.03| 1821 08 18.50| 0.18 3.28 15.22 218
12| 128.25| 1.06 18.70 0.8 19.00( 0.18 3.37 15.63 224
13| 138.75| 1.09 19.21 0.8 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 1992 0.8 20.24( 0.18 3.59 16.65 23.8
Penthouse 163.25| 1.13 1992 0.8 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( 0.18 377 -17.05 952
Side All All 119( 2092| -07 -18.60( 0.18 377 -22.37 -14.83
Parapet (WW) |2nd Story 31.50( 0.71 1.50 18.77|
Penthouse 167.75| 1.15 150 30.40
Roof 185.75] 1.18 150 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| 1.19 -1} -27.70( 0.18 -23.93
(>85.57t) 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] 783 17797

2 78.2| 29.07| 16.875|  38357.3

F3 78.2| 32.29| 14.295|  36098.3

Fa 78.2| 33.49| 105 275016

F5 78.2| 3455| 105 283671

vn 8100 F6 78.2| 35.39| 105 290595
| 1 F7 78.2| 36.30] 105 298037
kd 0.85 F8 78.2| 37.37| 105  30686.5
F9 72.2| 37.71] 105  30963.4

kzt 1 F10 78.2| 38.34] 105 314827
G 1.27 F11 78.2| 38.83| 105 31830.8
F12 78.2| 39.42| 105| 323655

L/B 144 F13 72.2| 40.03| 105  32867.4
F14 78.2| 40.45| 12.125|  38353.8

FPD | 78.2| 40.87 7| 223732

FPD | 78.2| 40.87 3 287655

FR 78.2| 41.71| 12.885|  45294.4

FER 78.2| 421a| 501 165082

[Ib) 548527.0

[kip] 548.5
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Seismic Load Determination

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

ar2aPmMs Dresign Maps Summary Report
2IUSGS 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 I/1L/11I
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USGS-Provided Output

S.= 0.269g Sus = 0.323¢g Sps = 0.216g
S, = 0.060g S.,= 0.101g S, = 0.0684g
MCE Response Spectrum Design Response Spectrum
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Figure 1: Seismic design criteria based on exact site location (Courtesy http://ehp2-
earthquake.wr.usgs.gov)
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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 3050 7.83 381.8 43( 1263598 1263598
A 9770 16.88 381.8 43( 1378296 1435476
3 5925 14.3 381.8 43| 836039.9 837949
4 5925 10.5 381.8 43| B35876.5 835877
3 5925 10.5 381.8 43| 835876.5 835877
6| 5925 10.5 381.8 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| B35876.5 835877
10 5925 10.5 381.8 43| 835876.5 835877
11 5925 10.5 381.8 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 9 381.8 43 835812
Roof 1250 13.89 328 43( 228347.3 241827
Elevator Roof A00 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 Cwvx Fx Wx
Elevator Roof 191.0 85.0 3101534.4 0.02 12.8 12.8
Roof 181.0 241.8 7922494.3 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| 18621167.4 0.12 77.0 306.6
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| 11589486.8 0.08 47.9 478.0
10 107.3 #35.9 9614727.4 0.06 39.8 517.8
9 96.8 835.9 J824278.9 0.05 32.4 550.2
8 86.3 #35.9 6218141.2 0.04 25.7 575.9
7 75.8 835.9 4796314.5 0.03 19.8 595.7
6 65.3 #35.9 3558798.6 0.02 14.7 610.5
3 4.8 835.9 2505593.5 0.02 10.4 620.8
4 44.3 #35.9 1636699.4 0.01 6.8 627.6
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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