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AVM Report
Project Name Unit Tag Date Chiller Type

CCI Data Center Seattle YVAA0523 2023-08-15
Air Cooled VSD Screw 

Chillers

PIN Version
YVAA0523JPK46BHVTXXXSAKLAXXX4556XDFXXV151W1SXGA2BMXKXRNXGXXXXB1SXX E.21.9.29933.0-D.98.0005

MLP Effective Date:6/15/2023 CCI Data Center Seattle
Generated on2023-10-04 E.21.9.29933.0-D.98.0005(REV. v8_45.idd) AVM Location Specification
Unit Folder: YVAA0523 Software Version: YW21.08c Page_1_of_1

LOCATION X Distance (in) Y Distance (in)
JCI PART 
NUMBER

SAP NUMBER COLOUR
Operating 

Weights (lb)
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
R8 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 (lb) 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)
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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

Ie = 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*W/# = 0.75 kips/anchor < Capacity = 4.5 kips OK

Overturning Resistance About Width

Chiller 46.1 in 12.0 kips 46.1 k-ft

Resisting Dead Load 42.9 in 31.7 kips 113 k-ft

F.O.S. = MR / MOT = 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:

Moment Arm Res. Moment

C.O.G. EQ OT Moment

DL
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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 III

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

MR = 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:
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York Air Cooled Screw Chiller Foundation Design
IBC 2018, ASCE 7-16, ACI 318-14

4) Foundation Design

Bearing Analysis

Allowable Bearing 2000 psf

Footing Width: 47.8 ft

Footing Length: 8.2 ft

Thickened Edge Width: 1.0 ft

Dead Load: 32 kips

Snow Load: 9.7 kips

1.0DL+1.0SL Pressure: 370 psf < 2000 psf OK

Earthquake OT 46 k-ft

Applied Pressure: 118 psf

1.15DL+0.7EQ Pressure: 409 psf < 2000 psf * (4/3) OK

Sliding Analysis

Slab-on-Grade Thickness 8 in

Allow. Coefficient of Friction: 0.3

(0.7) Earthquake : 8.4 kips

Dead Load: 71 kips Includes Slab-on-Grade Weight

Sliding Resistance: 21.18 kips

Unity Check Uc = 2.52 > 1.0 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: 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

R: 3.5 ASCE Table 15.4-2

Ω0: 1.75 ASCE Table 15.4-2

Cd: 3.0 ASCE Table 15.4-2

IE: 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*Ω/# = 1.16 kips/anchor < Capacity = 6.4 kips OK

Overturning Resistance About Width

Chiller 121 in 15.9 kips 160 k-ft

Resisting Dead Load 71 in 44.3 kips 262 k-ft

F.O.S. = MR / MOT = 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:

Cooling Towers Concrete or Steel

Moment Arm Res. Moment

C.O.G. EQ OT Moment

DL
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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 III

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 = 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

MR = DL*W/2 262 k-ft 

F.O.S. = MR / MOT = 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
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IBC 2018, ASCE 7-16, ACI 318-14

4) Foundation Design

Bearing Analysis

Allowable Bearing 2000 psf

Footing Width: 47.8 ft

Footing Length: 8.2 ft

Thickened Edge Width: 1.0 ft

Dead Load: 44 kips

Snow Load: 9.7 kips

1.0DL+1.0SL Pressure: 483 psf < 2000 psf OK

Earthquake OT 160 k-ft

Applied Pressure: 412 psf

1.15DL+0.7EQ Pressure: 744 psf < 2000 psf * (4/3) OK

Sliding Analysis

Slab-on-Grade Thickness 8 in

Allow. Coefficient of Friction: 0.3

(0.7) Earthquake : 11.1 kips

Dead Load: 83 kips Includes Slab-on-Grade Weight

Sliding Resistance: 24.97 kips

Unity Check Uc = 2.24 > 1.0 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: 3

Seattle, WA 98101 Client: Benaroya Checked:
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Seismic Base Shear for the Equivalent Lateral Force Procedure
Per IBC 2018 & ASCE 7-16 Chapter 15.4

Structure: Evapco Cooling Tower

Address: 1015 39th Ave SE Puyallup, WA 98374

Latitude: Longitude:

Structure Classification

Risk Category : III  per ASCE Table 1.5-1

Seismic Force-Resisting System: per ASCE 15.7.14

R: 3 1/2 per ASCE Table 15.4-2

Wo: 1 3/4 per ASCE Table 15.4-2

Cd: 3 per ASCE Table 15.4-2

hn (ft): 20.00 height above the base to the highest level of the structure 

Site Ground Motion

S1 (g-sec): 0.43 SS (g-sec): 1.26

Site Class: D per ASCE 11.4.3

ASCE 11.4.8 Exception 2 Used

Fv 1.87 Fa 1.20

1.2 Min Value where SC D Assumed

SM1 (g-sec): 0.81 SMS (g-sec): 1.51 per ASCE 11.4.4

SD1 (g-sec): 0.54 SDS (g-sec): 1.01 per ASCE 11.4.5

SDC: D per ASCE 11.6

IE: 1.25 per ASCE Table 1.5-2

Fundamental Period per ASCE 12.8.2

Period Method:

Structure Type:

TL (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 (sec): 0.19 T <= TL

Equivalent Lateral Force Procedure Design Base Shear per ASCE 12.8

Cs: 0.359 = SDS / (R/IE) per ASCE Eq. 12.8-2

Cs-max: 1.018 = SD1 / (Ta*R/IE) for T <= TL per ASCE Eq. 12.8-3

Cs-max: -- = SD1*TL / (Ta
2
*R/IE) for T > TL per ASCE Eq. 12.8-4

Cs-min: 0.055 per ASCE Eq. 15.4-1

Cs-min: -- = 0.8S1 / (R/IE) for S1 => 0.6g per ASCE Eq. 15.4-2

Cs-use: 0.359

V : 0.359 W = CS-use * W per ASCE Eq. 12.8-1

Quantum Consulting Engineers LLC Project: Date: 1/25/24 Job No: 23444.01

1511 Third Avenue, Suite 323 Designer: TVM Sheet: 1

Seattle, WA 98101 Client: Checked By:

Assumed Value

Approximate Fundamental Period

All Other Structural Systems

47.1590 -122.2794

Cooling Towers Concrete or Steel

Benaroya

Centeris 
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