PRF0O20240140

January 26, 2024

e

QUANTUM

CONSULTING ENGINEERS

STRUCTURAL CALCULATIONS
(Permit Submittal)

CENTERIS DATA CENTER MECHANICAL ANCHOR
1023 39" Avenue SE
Puyallup, WA 98374

Quantum Job Number: 23444.01

Prepared for:
CENTERIS

18300 Cascade Ave. S
Suite 220

Seattle, WA 98188

Prepared by:

QUANTUM CONSULTING ENGINEERS
1511 Third Avenue, Suite 323

Seattle, WA 98101

TEL 206.957.3900

FAX 206.957.3901



12/1/23, 7:14 AM

ATC Hazards by Location

A This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.

@ The ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

C\Tc Hazards by Location

Search Information

Address:
Coordinates:
Elevation:
Timestamp:

Hazard Type:

Reference Document:

Risk Category:

Site Class:

Basic Parameters

Name
Ss

S1

* See Section 11.4.8

Value

1.257

0.433

1.508

*null

1.005

*null

Olympic
tional Forest
1015 39th Ave SE Puyallup, WA 98374
47.1590004, -122.2794422
489 ft
2023-12-01T15:14:56.409Z
Seismic £
ASCE7-16 Google
1
D-default
Description

MCER ground motion (period=0.2s)
MCER ground motion (period=1.0s)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2s SA

Numeric seismic design value at 1.0s SA

vAdditional Information

Name

SDC

CR;
PGA
Frea
PGAy
T
SsRT

SsUH

SsD
S1RT

S1UH

S1D

PGAd

* See Section 11.4.8

Value

*null

1.2

*null

0.914

0.898

0.5

0.6

1.257

1.375

0.433

0.483

0.6

0.5

Description

Seismic design category

Site amplification factor at 0.2s

Site amplification factor at 1.0s
Coefficient of risk (0.2s)

Coefficient of risk (1.0s)

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration
Long-period transition period (s)
Probabilistic risk-targeted ground motion (0.2s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (0.2s)
Probabilistic risk-targeted ground motion (1.0s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (1.0s)

Factored deterministic acceleration value (PGA)

L0 A Renton F—
o
SeaTacs P.
okKant
489 ft
Tacom,
Shelton = Pu P (50
Lakewoodo f -
Ly A
ol
ypia

Mount Rainier,
Iatiama

Kiat | D=l
Map data ©2023 Google Report a map error

https://hazards.atcouncil.org/#/seismic?lat=47.1590004&Ing=-122.2794422&address=1015 39th Ave SE Puyallup%2C WA 98374
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12/1/23, 7:13 AM ATC Hazards by Location

A This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.

@ The ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

C\Tc Hazards by Location

- GreE N nenton =
Search Information Olympic 1 o
tional|Forest SeaTace
Address: 1015 39th Ave SE Puyallup, WA 98374 okent
T 489 ft

Coordinates: 47.1590004, -122.2794422 e acom

L Pu p @
Elevation: 489 ft Lakewu-n_go

" L5 )

Timestamp: 2023-12-01T15:13:57.333Z2 Dli"‘;‘P'a
Hazard Type: Wind deea

Mount Rainier,

Kiatianal Darl
GO gle Map data ©2023 Google Report a map error

ASCE 7-16 ASCE 7-10 ASCE 7-05

MRI 10-Year 67 MRI 10-Year 72 ASCE 7-05 Wind Speed 85
MRI 25-Year 73 MRI 25-Year 79

MRI 50-Year 78 MRI 50-Year 85

MRI 100-Year 82 MRI 100-Year 91

Risk Category | 92 Risk Category | 100

Risk Category Il 97 Risk Category II 110

Risk Category IlI 104 Risk Category llI-IV 115

Risk Category IV 108

Hazard loads are interpolated from data provided in ASCE 7 and rounded up to the nearest whole integer. Per ASCE 7, islands and coastal areas outside the last contour should use the
last wind speed contour of the coastal area — in some cases, this website will extrapolate past the last wind speed contour and therefore, provide a wind speed that is slightly higher. NOTE:
For queries near wind-borne debris region boundaries, the resulting determination is sensitive to rounding which may affect whether or not it is considered to be within a wind-borne debris
region.

Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or liability for its accuracy. The material presented
in the report should not be used or relied upon for any specific application without competent examination and verification of its accuracy, suitability and applicability by engineers or other
licensed professionals. ATC does not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge in the field of
practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the report provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible for building code approval
and interpretation for the building site described by latitude/longitude location in the report.

https://hazards.atcouncil.org/#/wind?lat=47.1590004&Ing=-122.2794422&address=1015 39th Ave SE Puyallup%2C WA 98374
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AVM Report
Project Name Unit Tag Date Chiller Type
CCl Data Center Seattle YVAA0523 2023-08-15 Alr Coogﬁi”\/e SrSD Screw
PIN Version
YVAA0523JPK46BHVTXXXSAKLAXXX4556XDFXXV151W1SXGA2BMXKXRNXGXXXXB1SXX E.21.9.29933.0-D.98.0005
(e)
L 3 e [3]:[@_ P
T I
hil g B »
A .
T 1
f ® N :' L -3 N
¥ IR o 4 ‘T.. ..‘..q.. . T t T = o —
{0,0)
J_,
. : : : JCI PART Operating
LOCATION X Distance (in) | Y Distance (in SAP NUMBER COLOUR .
(0ir) (0ir) NUMBER Weights (Ib)

R1 10.4 1.3 029-25335-002 434004 Brick Red 1156

R2 81.0 1.3 029-25335-004 434005 Charcoal 2854

R3 153.8 1.3 029-25335-004 434005 Charcoal 2992

R4 205.5 1.3 029-25335-004 434005 Charcoal 2992

R5 284.2 1.3 029-25335-004 434005 Charcoal 3247

R6 426.9 1.3 029-25335-002 434004 Brick Red 1323

R7 504.7 1.3 029-25335-001 434002 Charcoal 444

RS 561.6 1.3 029-25335-002 434004 Brick Red 827

L1 10.4 87.1 029-25335-002 434004 Brick Red 1141

L2 81.0 87.1 029-25335-004 434005 Charcoal 2835

L3 153.8 87.1 029-25335-004 434005 Charcoal 2981

L4 205.5 87.1 029-25335-004 434005 Charcoal 2981

L5 284.2 87.1 029-25335-004 434005 Charcoal 3298

L6 426.9 87.1 029-25335-002 434004 Brick Red 1323

L7 504.7 87.1 029-25335-001 434002 Charcoal 444

L8 561.6 87.1 029-25335-002 434004 Brick Red 827

Total Weight (Ib) Centre of Gravity (in)
Operating 31665 Xg 230.8
Shipping 30309 Yg 46.1

All values are de-rated by 15% apart from those which have part number. (029-25334-013 and 029-25336-014: 0% de-rated), (029-25335-004: 10% de-
rated), (029-25335-001 and 029-25335-003: 25% de-rated)

MLP Effective Date:6/15/2023
Generated on2023-10-04
Unit Folder: YVAA0523

E.21.9.29933.0-D.98.0005(REV. v8_45.idd)
Software Version: YW21.08c

CCI Data Center Seattle

AVM Location Specification

Page 1 of 1




York Air Cooled Screw Chiller Foundation Design

IBC 2018, ASCE 7-16, ACI 318-14

1.) Chiller

Weight: 31.7 kips
Total Height H: 94.68 in
Total Width B: 85.8 in
Total Width L: 599.27 in
Center of Gravity: 46.1 in
Snow Load: 25 psf

2) Seismic Design per ASCE 7-16 Chapter 13 Non-Structural Components
Weight of Chiller is less then 25% total weight of chiller and slab-on-grade.
Wet-Side HVACR

ap = 1
Rp = 2.5
Sds = 1.01
le = 1.25

Lateral Loads
Lateral resistance is provided by the chiller anchored to the concrete slab.

Fp= 6.40 kips ASCE 7-16 EQ 13.3-1
X Fpmin = 12.00 kips ASCE 7-16 EQ 13.3-2 Controls
Fpmax = 63.97 kips ASCE 7-16 EQ 13.3-3
EQ = 12.00 kips
Shear Connection 1/2" Titan HD Anchors
Number of Anchors = 16.0 with 4 1/2" Embed
Anchor Shear = V*Q/# = 0.75 kips/anchor < Capacity = 4.5 kips OK

Overturning Resistance About Width

C.0.G. EQ OT Moment
Chiller 46.1 in 12.0 kips 46.1 k-ft
Moment Arm DL Res. Moment
Resisting Dead Load 42.9 in 31.7 kips 113 k-ft
F.O.S.= Mg/ Moy = 2.5 OK
. Quantum Consulting Engineers LLC Project: Centeris Data Centers Date: 1/25/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer:  TVM Sheet: 1
Seattle, WA 98101 Client: Benaroya Checked:




York Air Cooled Screw Chiller Foundation Design

IBC 2018, ASCE 7-16, ACI 318-14

3) Wind Design per ASCE 7-16 Chapter 29 Non-Building Structure Procedure

Wind Speed V: 104.0 mph ASCE 7-16 Risk Category Il
Exposure Cat. B

Exposure Coe Kz: 0.62 Table 26.10-1 (H = 20"
Direction Coe. Kd: 0.85 Table 26.6-1

Topo Coe. Kzt: 1.00 Sec. 26.8

V_Pressure qz = 14.6 psf EQ 26.10-1

Gust Factor G: 0.85 Sec 26.11

Af = 394 sqft

h/d = 1.10

Cf= 1.30 Figure 29.4-1

F= 6.35 kips EQ 29.4-1

Shear Connection
WL < EQ Shear Connection OK By Inspection

Overturning Resistance About Width

Mot = F*H/2 25 k-ft

Mg = DL*W/2 113 k-ft

F.O.S. = MR / MOT = 4.5 OK

. Quantum Consulting Engineers LLC  Project: Centeris Data Centers Date: 1/25/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer: TVM Sheet: 2
Seattle, WA 98101 Client: Benaroya Checked:




York Air Cooled Screw Chiller Foundation Design

IBC 2018, ASCE 7-16, ACI 318-14

4) Foundation Design

Bearing Analysis
Allowable Bearing
Footing Width:

Footing Length:
Thickened Edge Width:

Dead Load:
Snow Load:
1.0DL+1.0SL Pressure:

Earthquake OT
Applied Pressure:
1.15DL+0.7EQ Pressure:

Sliding Analysis
Slab-on-Grade Thickness

Allow. Coefficient of Friction:

(0.7) Earthquake :
Dead Load:

2000 psf

47.8 ft
8.2 ft
1.0 ft

32 kips
9.7 kips
370 psf < 2000 psf OK

46 k-ft
118 psf
409 psf < 2000 psf * (4/3) OK
8 in

0.3
8.4 kips

71 kips Includes Slab-on-Grade Weight

Sliding Resistance: 21.18 kips

Unity Check Uc = 252 >1.00K

. Quantum Consulting Engineers LLC Project: Centeris Data Centers Date: 1/25/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer:  TVM Sheet: 3
Seattle, WA 98101 Client: Benaroya Checked:
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Evapco Cooling Tower Foundation Design

IBC 2018, ASCE 7-16, ACI 318-14

1.) Chiller

Weight: 44.3 Kips
Total Height H: 242 in
Total Width B: 142 in
Total Width L: 216 in
Center of Gravity: 121 in
Snow Load: 25 psf

2) Seismic Design per ASCE 7-16 Chapter 15 Non-Building Structures

Lateral System
Cooling Towers Concrete or Steel

R: 3.5 ASCE Table 15.4-2
Qp: 1.75 ASCE Table 15.4-2
Cq: 3.0 ASCE Table 15.4-2
le: 1.25

Lateral resistance is provided by the cooling tower anchored to the concrete slab.

Cs= 0.35914 From Quantum Seismic Spreadsheet
EQ = 15.91 kips
Shear Connection 5/8" Titan HD Anchors
Number of Anchors = 24.0 with 4 1/2" Embed
Anchor Shear = V*Q/# = 1.16 kips/anchor < Capacity = 6.4 kips OK
Overturning Resistance About Width
C.0.G. EQ OT Moment
Chiller 121 in 15.9 kips 160 k-ft
Moment Arm DL Res. Moment
Resisting Dead Load 71 in 44.3 Kips 262 k-ft
F.O.S.=Mg/ Mgt = 1.6 OK
. Quantum Consulting Engineers LLC Project: Centeris Data Centers Date: 1/25/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer: TVM Sheet: 1
Seattle, WA 98101 Client: Benaroya Checked:




Evapco Cooling Tower Foundation Design

IBC 2018, ASCE 7-16, ACI 318-14

3) Wind Design per ASCE 7-16 Chapter 29 Non-Building Structure Procedure

Wind Speed V: 104.0 mph ASCE 7-16 Risk Category llI
Exposure Cat. B

Exposure Coe Kz: 0.62 Table 26.10-1 (H = 20"
Direction Coe. Kd: 0.85 Table 26.6-1

Topo Coe. Kzt: 1.00 Sec. 26.8

V_Pressure gz = 14.6 psf EQ 26.10-1

Gust Factor G: 0.85 Sec 26.11

Af = 363 sqft

h/d = 1.70

Cf= 1.30 Figure 29.4-1

F= 5.85 kips EQ 29.4-1

Shear Connection
WL < EQ Shear Connection OK By Inspection

Overturning Resistance About Width

Mot = F*H/2 59 k-ft

Mg = DL*W/2 262 Kk-ft

F.O.S.=Mg/ Mgt = 4.4 OK

. Quantum Consulting Engineers LLC Project: Centeris Data Centers Date: 1/25/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer: TVM Sheet: 2
Seattle, WA 98101 Client: Benaroya Checked:

Evapco Cooling Tower Foundation Design




IBC 2018, ASCE 7-16, ACI 318-14

4) Foundation Design

Bearing Analysis
Allowable Bearing
Footing Width:

Footing Length:
Thickened Edge Width:

Dead Load:
Snow Load:
1.0DL+1.0SL Pressure:

Earthquake OT
Applied Pressure:
1.15DL+0.7EQ Pressure:

Sliding Analysis
Slab-on-Grade Thickness

Allow. Coefficient of Friction:

(0.7) Earthquake :
Dead Load:

Sliding Resistance:
Unity Check Uc =

2000 psf

47.8 ft
8.2 ft
1.0 ft

44 Kips
9.7 Kips
483 psf < 2000 psf OK

160 k-ft
412 psf
744 psf <2000 psf * (4/3) OK

8 in

0.3
11.1 kips
83 Kips
24.97 kips
2.24 > 1.0 OK

Includes Slab-on-Grade Weight

Quantum Consulting Engineers LLC
1511 Third Avenue, Suite 323

Seattle, WA 98101
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Per IBC 2018 & ASCE 7-16 Chapter 15.4

Structure: Evapco Cooling Tower

Address: 1015 39th Ave SE Puyallup, WA 98374

Latitude: 47.1590 Longitude: -122.2794
Structure Classification
Risk Category : ]| per ASCE Table 1.5-1

Seismic Force-Resisting System:

Cooling Towers Concrete or Steel per ASCE 15.7.14

R: 31/2 per ASCE Table 15.4-2
W: 13/4 per ASCE Table 15.4-2
Cq: 3 per ASCE Table 15.4-2
h, (ft):  20.00 height above the base to the highest level of the structure
Site Ground Motion
S (g-sec): 0.43 Ss (g-sec): 1.26
Site Class: D Assumed Value

F., 1.87

Sw1 (g-sec): 0.81
Sps (g-sec): 0.54

SDC: D
Ig: 1.25

Fundamental Period per ASCE 12.8.2

Period Method:
Structure Type:

per ASCE 11.4.3
ASCE 11.4.8 Exception 2 Used
F. 1.20
1.2 Min Value where SC D Assumed
Swus (g-sec): 1.51
Sps (g-sec): 1.01

per ASCE 11.4.4
per ASCE 11.4.5

per ASCE 11.6
per ASCE Table 1.5-2

Approximate Fundamental Period
All Other Structural Systems

T_ (sec): 6.00 ASCE Figures 22-14 through 22-17
Ts: 0.54
Ta (sec): 0.19  Ct*hnx per ASCE Eq. 12.8-7
Tuse (s€C): 019 "<=TL

Equivalent Lateral Force Procedure Design Base Shear per ASCE 12.8

Cs:  0.359 =Sps/(R/Ig) per ASCE Eq. 12.8-2
Comax 1.018  =Spy/ (T,*R/Ig) for T <= T per ASCE Eq. 12.8-3
Csmax -- =Sp* T/ (Taz*R/IE) for T > T, per ASCE Eq. 12.8-4
Csmin:  0.055 per ASCE Eq. 15.4-1
Cs-min: -- =0.8S, / (R/Ig) for S => 0.6g per ASCE Eq. 15.4-2
Csuse:  0.359

V: 0.359W =Cg,s*W per ASCE Eq. 12.8-1
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