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Scope 

To provide structural calculations for the design of a concrete foundation for an HM 1000 

machining unit at the location given on the cover page.  Elements under review include design 

of the reinforced concrete foundation and blockouts for the unit anchors. Anchors and support 

locations per manufacturer. Any other elements not specifically referenced in these calculations 

are outside the purview of these calculations and are designed by others. 

References 

1. 2022 Oregon Structural Specialty Code (OSSC) 
2. 2021 International Building Code (IBC) 
3. ASCE/SEI 7-16, Minimum Design Loads for Buildings and Other Structures, American Society 

of Civil Engineers (ASCE) 
4. 2019 Building Code Requirements for Structural Concrete, ACI 318-19, and Commentary 

(ACI) 
5. Geotechnical Report generated by GeoDesign, dated 09/27/2007, their report number 

HedgesCM-1-01: 092707 (Geotech) 
6. ASCE 7 Hazard Tool, https://asce7hazardtool.online/ 
7. Large Horizontal Machining Center Brochure by DN Solutions provided on 11/14/2024 

(Brochure) 
8. HM 1000 Product Technical Quote by DN Solutions provided on 01/06/2025 (Quote) 

  

https://asce7hazardtool.online/
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Drawings 

 
HM 1000 – Isometric 

 
HM 1000 – Plan 
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HM 1000 – Elevation 
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Design Criteria 

Risk Category II 

Elevation above sea level; EL = 48 ft; per ASCE 7 Hazard Tool 

Concrete Properties 
Concrete Strength; f’c = 2500 psi; 

Geometry (120 Tool) 
Length; L = 434.5 in = 36.21 ft; per Brochure 

Width; W = 229.2 in = 19.10 ft; per Brochure 

Height; H = 150.2 in = 12.52 ft; per Brochure 

Vertical Center of Gravity; CG = 2/3*H = 8.3 ft; assumed 

Horizontal CG (x-dir.); CGx = 248.0 in = 20.7 ft; (assumed at Table Center) 

Horizontal CG (y-dir.); CGy = 129.5 in = 10.8 ft; (assumed at Table Center) 

Gravity Loading 

Dead Load 
Machine Dead Load w/120ATC; Wm = 67682 lb; per Brochure 

Allowable Table Load; WT = 2*11023 lb; (Standard 2 Pallets) per Brochure 

Total Dead Load; WTOT = Wm + WT  = 89728 lb; 

Thrust Loading 
X Axis Feed Thrust; Fx = 6238 lb; per Brochure 

Y Axis Feed Thrust; Fy = 8240 lb; per Brochure 

Z Axis Feed Thrust; Fz = 6238 lb; per Brochure 

Soil Design Values 
Allowable Soil Bearing; Pb,a = 2000 psf; per Geotech 

Coefficient of Sliding Friction; s = 0.30; per OSSC Table 1806.2 

Seismic Loading 
Seismic Importance Factor;  Ie = 1.0; per ASCE 7 Table 1.5-2 

Soil Class E  per Geotech   

Seismic Design Category D  per ASCE 7 Hazard Tool 

 

Spectral Response (short); Ss = 0.864; g per ASCE 7 Hazard Tool 

Spectral Response (1s); S1 = 0.415; g per ASCE 7 Hazard Tool 

Spectral Acceleration (short); SDS = 0.723; g per Seismic Load Generation 

Spectral Acceleration (1s); SD1 = 0.656; g per Seismic Load Generation 

 

Seismic Response Coefficient; Cs = 0.217; per Seismic Load Generation 

Vertical Seismic Coefficient; Csv = 0.2  SDS = 0.145 
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Load Generation 

Seismic Load Generation 

 

Risk Category =

Ss = Fig. 22-1, 22-3,& 22-5 to 22-8

S1 = Fig. 22-2, 22-4, & 22-5 to 22-8

Long Transition Period, TL = Fig. 22-14 to 22-17

Soil Site Class =

Short-Period Site Coefficient, Fa = Table 11.4-1

Long-Period Site Coefficient, Fv = Table 11.4-2

SMS = SMS = Fa·SS, Eq. 11.4-1

SM1 = SM1 = Fv·S1, Eq. 11.4-2

SDS = SDS = 2/3·SMS, Eq. 11.4-3

SD1 = SD1 = 2/3·SM1, Eq. 11.4-4

Ts = Ts = SD1/SDS, Sect. 11.4.6

Seismic Design Category for SDS = Table 11.6-1

Seismic Design Category for SD1 = Table 11.6-2

Seismic Design Category = Most critical of the cases above

Exception 1 per section 11.4.8 Item 2 is applicable

0.984

0.723

0.656

II

0.864

0.415

16

E

Building Code Information

Seismic Design Category - ASCE 7-16 Chapter 11

D

D

D

0.908

Design Spectral Acceleration Parameters - ASCE 7-16 Chapter 11

1.2544

2.37

1.084
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Importance Factor, Ip = Section 13.1.3

Height, h = ft

Attachment Height, z = ft

  Structure Type =

Amplification Factor, ap = Table 13.5-1 & Table 13.6-1

Response Mod. Coef., Rp = Table 13.5-1 & Table 13.6-1

Overstrength Factor, Ωo = Table 13.5-1 & Table 13.6-1

Fph/Wp = Fph = (0.4*ap*SDS*Wp)*(1+2*z/h)/(Rp/Ip), Eqn. 13.3-1

Fph(max)/Wp = Fph = 1.6*SDS*Wp*Ip,  Eqn. 13.3-2

Fph(min)/Wp = Fph = 0.3*SDS*Wp*Ip,  Eqn. 13.3-3

Fph/Wp =

Fpv/Wp = Fpv = 0.2*SDS*Wp,  ASCE 7 Eqn. 12.4-4

Wp = working load

multiply (Fp/Wp) by Wp to find force on component

1.156

Seismic Coefficients

0.193

0.217

1.00

1.50

2.00

1.0

12.52

0.00

0.217

0.145

Horizontal Component - Seismic Design Coefficients

Seismic Base Shear - Non-Structural Components  - ASCE 7-16 Chapter 13

Other mechanical or electrical components

Seismic Coefficients for Mechanical and Electrical 

Components (ASCE Table 13.6-1):
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Structural Calculations 

Seismic Loading 
Seismic Horizontal Load; Eh = WTOT*Cs = 19471 lb; 

Seismic Vertical Load; Ev = WTOT*Csv = 12975 lb; 

Forces in Direction w/ Longer Resisting Moment Arm 
Overturning Moment About x; MEx = Eh*CG+Ev*CGy = 302493 lb_ft; 

Resisting Moment About x; MDx = WTOT*CGy = 968315 lb_ft 

Factored Resisting Moment; 0.9*MDx = 871483 lb_ft 

 

Factored Applied Moment; MEOTx = MEx-0.9*MDx = -568990 lb_ft; (0.9D + 1.0E) 

 

No Overturning due to Seismic Forces 

Forces in Direction w/ Shorter Resisting Moment Arm 
Overturning Moment About x; MEx = Eh*CG+Ev*(W-CGy) = 270272 lb_ft; 

Resisting Moment About x; MDx = WTOT*(W-CGy) = 745490 lb_ft 

Factored Resisting Moment; 0.9*MDx = 670941 lb_ft 

 

Factored Applied Moment; MEOTx = MEx-0.9*MDx = -400669 lb_ft; (0.9D + 1.0E) 

 

No Overturning due to Seismic Forces 

Loading Summary 
Seismic Base Shear; VE = Eh = 19.471 kips; (Transverse direction) 

Seismic Vertical Force; Ev = 12.975 kips; 

Anchor Design 
Number of Anchors; Na = 34; per Manufacturer Dwgs 

Shear to Single Anchor; Va = VE / Na = 573 lb; 

 

Note: Anchor Capacity is based off the Manufacturer’s anchorage provided in their drawings. 

Steel strength capacity is using a 36 ksi, 3/4" diameter generic cast-in-place anchor bolt from 

Dewalt Design Assist. 

 

Anchor Capacity; Ca = 7566 lb; (Steel Strength) per Dewalt Output 

  Capacity > Seismic Shear to Single Anchor, OK 
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Slab Design 

Bearing Check 
Allowable Soil Bearing; Pb,a = 2000 psf; 

Total Dead Load; PD = WTOT = 89728 lb; 

 

Total Area of Foundation; Af = 45506.15 in2 = 316.01 ft2; per Dwgs 

 

Eccentricity (x-direction); ex = 3.109 ft; (from centroid to C.O.G., longitudinal direction) 

Eccentricity (y-direction); ey = 1.052 ft; (from centroid to C.O.G., transverse direction) 

 

Eccentric Moment (about x); Mx = PD*ey = 94394 lb_ft; 

Eccentric Moment (about y); My = PD*ex = 278964 lb_ft; 

 

Moment of Intertia (about x); Ix = 83468274 in4; per Dwgs 

Moment of Intertia (about y); Iy = 452203051 in4; per Dwgs 

 

Distance to Edge (x-direction); xbar = 210.66977625 in; per Dwgs 

Distance to Edge (y-direction); ybar = 92.34982248 in; per Dwgs 

 

Section Modulus (x-direction); Sx = Ix / xbar = 396204 in3 ; 

Section Modulus (y-direction); Sy = Iy / ybar = 4896632 in3 ; 

X-Direction 
  Mx / Sx = 412 psf; 

  PD / Af = 284 psf; 

Bearing on Foundation; Mx / Sx + PD / Af = 696 psf; < Pb,a, OK 

Y-Direction 
  My / Sy = 98 psf; 

  PD / Af = 284 psf; 

Bearing on Foundation; My / Sy + PD / Af = 382 psf; < Pb,a, OK 

Sliding Check 

Coefficient of Friction; s = 0.30; 

Total Dead Load; PD = 89728 lb; 

Sliding Resistance; RD = PD*s = 26918 lb; 

 

Seismic Base Shear; VE = 19471 lb; 

  Sliding Resistance > Base Shear, OK 
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Slab Reinforcing 
Note: Per the Geotechnical report, the site is located on liquefiable soil. ASCE 7 12.13.9 states 

specific requirements for foundations on liquefiable sites. When detailing for mat foundations 

per ASCE 7 12.13.9.2.1.2, they must be detailed in accordance with the requirements of ACI 318 

section 18.6.3.1. 

 

Concrete Strength; f’c = 2500; psi; 

Steel Yield Strength; fy = 60000; psi; 

Width of Slab (per foot); bw = 12; in; 

Depth to Reinforcement; d = 32 – 3 = 29; in; 

 

Maximum Reinf. Ratio (Gr.60);  max = 0.025; per ACI 18.6.3.1 

Minimum Reinforcing Area; As,min = max((3*( f’c)*bw*d/fy), (200*bw*d/fy)); 

  As,min = 1.160 ;in2; (per foot) per ACI 9.6.1.2 

 

#7 @ 6” oc; A7,6 = 1.2 in2; (per foot) 

  Actual Reinforcing > Required Reinforcing, OK 

 

#9 @ 10” oc; A9,8 = 1.2 in2; (per foot) 

  Actual Reinforcing > Required Reinforcing, OK 

 

Use #7 at 6” oc Longitudinal Top Reinforcing Each Way. 

Use #9 at 10” oc Longitudinal Bottom Reinforcing Each Way. 
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Appendix A – Dewalt Design Assist 
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