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Certified Product Tables

YASKAWA AMERICA CORP.

Table 1 - A1000 Series Standard VFDs (Industrial AC Drives)

Standard Drive Model 

Series

Standard Drive 

Frame Size

Max. Cabinet 

Dims 

L x W x H  [in]

Max. Cabinet

Weight [lbs]
Anchor size

CIMR-AU2A 12
13.8 x 23.2 x 

46.0
238

CIMR-AU2A 240

CIMR-AU4A 233

CIMR-AU4A 246

CIMR-AU4A 257

CIMR-AU5A 233

CIMR-AU5A 235

CIMR-AU4A 13
14.6 x 24.1 x 

48.3
292 1/2" dia

CIMR-AU4A 14
14.6 x 30.4 x 

61.3
504

CIMR-AU4A 14
14.6 x 30.4 x 

61.3
515

1/2" dia

1/2" dia

13.8 x 23.2 x 

46.0
12
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Standard Drive Model 

Series

Standard Drive 

Frame Size

Max. Cabinet 

Dims 

L x W x H  [in]

Max. Cabinet

Weight [lbs]
Anchor Size

CIMR-ZU2A 12.3

CIMR-ZU2A 13.0

CIMR-ZU4A 4.8

CIMR-ZU4A 7.6

CIMR-ZU4A 11.0

CIMR-ZU2A 16.3

CIMR-ZU2A 17.2

CIMR-ZU4A 16.1

CIMR-ZU4A 16.7

CIMR-ZU4A 18.5

CIMR-ZU2A 26.0

CIMR-ZU2A

CIMR-ZU4A

CIMR-ZU4A

CIMR-ZU2A 59.0

CIMR-ZU2A 62.0

CIMR-ZU2A 64.0

CIMR-ZU4A 59.0

CIMR-ZU4A 64.0

CIMR-ZU4A 68.0

CIMR-ZU4A 70.0

CIMR-ZU4A 5 11.5x10.9x27.6 101 3/8" dia

CIMR-ZU2A 143

CIMR-ZU2A 150

CIMR-ZU2A 154

CIMR-ZU2A 161

CIMR-ZU4A 161

CIMR-ZU4A 167

CIMR-ZU4A 174

CIMR-ZU4A 7 19.0x17.9x41.1 286 3/8" dia

CIMR-ZU2A 238

CIMR-ZU2A 238

CIMR-ZU4A 257

CIMR-ZU4A 9
14.6 x 24.1 x 

37.4
292 1/2" dia.

CIMR-ZU4A

CIMR-ZU4A

CIMR-ZU4A 10
14.6 x 30.4 x 

44.9
515

#10

#10

1

2

8.7x4.9x14.1

9.3x4.9x14.1

Table 2 - Z1000 Series Standard VFDs (Commercial HCAC Drives)

29.0

10.5x10.0x21.3

15.9x13.4x30.5

3 9.4x7.9x20.1

10

4

6

1/4" dia

1/4" dia

3/8" dia

3/8" dia.

1/2" dia.

504

8
13.8 x 23.2 x 

31.5

4 10.5x10.0x21.3

14.6 x 30.4 x 

44.9
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Table 3 - Z1000 Series Bypass VFDs (Commercial HVAC Drives)

Bypass Drive Base 

Model

Bypass Drive 

Cabinet  Size

Max. Cabinet 

Dims 

L x W x H  [in]

Max. Cabinet

Weight [lbs]
Anchor Size

Z1B1D002

Z1B1D003

Z1B1D004

Z1B1D007

Z1B1D010

Z1B1D016

Z1B1B001

Z1B1B002

Z1B1B003

Z1B1B004

Z1B1B007

Z1B1B011

Z1B1D024

Z1B1D030

Z1B1B014

Z1B1B021

Z1B1B027

Z1B1D046

Z1B1D059

Z1B1B034

Z1B1B040

Z1B1D074 W4 52.8x12.7x14.2 160 3/8" dia.

Z1B1D088 W5 42.8x25.8x16.1 280 1/2" dia

Z1B1D114 W5 42.8x25.8x16.1 280 1/2" dia

Z1B1B052

Z1B1B065

Z1B1B077

Z1B1B096 W5 42.8x25.8x16.1 280 1/2" dia

Z1B1B124 W5 42.8x25.8x16.1 280 1/2" dia

Z1B1D143

Z1B1D169

Z1B1B156

Z1B1B180

W2

3/8" dia.

3/8" dia.

3/8" dia.

3/8" dia.

 

45.1x6.8x12.9

52.8x12.7x14.2

W1

W6

W6

W3 48.2x10.2x13.2

41.6x6.8.0x12.9 70

380

38049.1x28.4x19.0

49.1x28.4x19.0 1/2" dia

1/2" bolt

160

80

90

W4
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Table 4 - Z1000 Series Configured VFDs (Commercial HVAC Drives)

Configured Drive Base 

Model 

Configured 

Drive Cabinet  

Size

Max. Cabinet 

Dims 

L x W x H  [in]

Max. Cabinet

Weight [lbs]
Anchor size

Z1C1D002

Z1C1D003

Z1C1D004

Z1C1D007

Z1C1D010

Z1C1D016

Z1C1B001

Z1C1B002

Z1C1B003

Z1C1B004

Z1C1B007

Z1C1B011

Z1C1D024

Z1C1D030

Z1C1B014

Z1C1B021

Z1C1B027

Z1C1D046

Z1C1D059

Z1C1B034

Z1C1B040

Z1C1D074

Z1C1D088

Z1C1D114 W4 52.8x12.7x14.2 160 3/8 dia

Z1C1B052 160

Z1C1B065 160

Z1C1B077 160

Z1C1B096 180

Z1C1B124 W5 42.8x25.8x16.1 240 1/2 " dia

Z1C1D143 385

Z1C1D169 385

Z1C1D211 385

Z1C1D273
450

Z1C1B156 385

Z1C1B180 385

Z1C1B240 450

 

W2 45.1x6.8x12.9 75 3/8" dia

W1 41.6x6.8.0x12.9 65 3/8" dia

85 3/8" diaW3 48.2x10.2x13.2

52.8x12.7x14.2 160

1/2" dia

3/8" dia

3/8 dia

W4

W4

52.8x12.7x14.2

49.1x28.4x19.0W6

W4
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III.  SUMMARY OF CRITICAL ASSUMPTIONS AND DIRECTIVE STATEMENTS:

1.  This analysis does not certify that the concrete housekeeping pads, building structure, isolated or restrained equipment, or 

any other attached equipment, such as piping or ductwork, is capable of handling the applied seismic loads.  Any non-VMC 

Group mounting supports, brackets, or other means of attachment must be independently certified.  This calculation only 

certifies the seismic restraint capability of attachment of said equipment. 

2.   Weight and dimensional data were provided by the customer. Information not provided for in the job specification must be 

verified by the building engineer. The values used in this analysis should be verified.  If they vary, disregard these 

recommendations and notify The VMC Group of the changes.

3.  All accessory attachments (pipe, conduit, etc.) to the equipment shall be attached in a manner that allows relative motion 

(flex, swing joint/elbow, etc.) to prevent failure due to differential movement between the equipment and attached accessory 

caused by seismic loading on the system.

4.  Unless noted on the drawings, all drawings in this report are considered not to scale.

5.  All housekeeping pads must be properly dowelled and reinforced by others to carry the seismic loads.

6.  When several pieces of equipment are installed identically, the most critical one is analyzed.

7.  When installing concrete expansion anchors, they must be torqued to manufacturer recommended settings to ensure 

maximum holding capacity in the concrete.  Observe concrete edge distance and anchor spacing limitations as expressed by 

the anchor manufacturer or ICCES rating publication. For anchors installed in the underside of the slab, embedment depth must 

be at least one half of the slab thickness to ensure the anchor is embedded in the compression zone of the slab.  

IV. PURPOSE:

This report is submitted to Yaskawa of America for the Yaskawa A1000 and Z1000 VFD drives project to verify that the seismic 

restraints provided and/or recommended by The VMC Group will safely accept loads resulting from seismic forces and normal 

operating loads.  

V. SCOPE:

This report covers only seismic restraints and engineering recommendations provided by The VMC Group for use as listed in 

Schedule table.

This report does not cover equipment supplied by other vendors.  The structural design professional must verify the adequacy 

of the superstructure or substructure to which the specified hardware are attached. The structure must withstand the seismic 

loads applied at restraint locations. 

The following report has been performed for compliance with the applicable building codes and job specification 

PO4200158685.  If there are any specifications or information that supersede the assumptions made herein, this analysis may 

be invalid, and The VMC Group must be notified for review of changes.
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VI. STRATEGY AND ASSUMPTIONS:

For the purposes of this analysis, it must be assumed that the building and its internal 

structure have been designed to perform as required by the adopted building code in response 

to an earthquake and remain intact and functioning after such an event. Per code the 

equipment must be restrained and not break away from its supports during an earthquake. 

The forces acting on a piece of equipment are the vertical and lateral forces resulting from the 

earthquake, the force of gravity, and the forces at the restraints that hold the equipment in 

place. The analysis assumes that the equipment does not move beyond the restraints during 

the earthquake. The acceleration at its center of gravity generate forces that must be balanced 

by reactions at the restraints. The code allows equipment to be analyzed as though it were a 

rigid component; however, factors (ap, Rp) are applied within the computation to address 

flexibility issues for particular equipment types or flexible mounting arrangements.  Given the 

above, the problem can be reduced to a static analysis.

The forces acting on the restraints include both shear and tensile components.  The 

application direction of the lateral seismic acceleration can vary and is unknown. Depending 

on its direction, it is likely that not all of the restraints will be affected or share the load equally. 

This report will determine the worst case combination of forces at all restraint points for any 

possible direction that the acceleration can follow to ensure that the restraints are adequate.

It is assumed that the equipment is design to be strong enough to transfer the load path from 

its center of gravity to the restraint connection points without failure.  Under some instances 

(particularly those relating to life support issues in hospital settings) newer code requirements 

indicate that critical equipment must be seismically qualified to ensure its continued operation 

during and after a seismic event. Special care must be taken in these situations to ensure that 

the equipment has been certified to meet the maximum anticipated seismic load. 

VII. ALLOWABLE LOADS:

Unless otherwise specified, allowable bolt loads are per the Manual of Steel Construction -

AISC 13th Edition.  All concrete is assumed to be 2500 psi.

For Concrete Anchors:  Ratings are per ICC ESR reports.
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VIII. SEISMIC INPUT LOADS (LRFD)

These calculations certify that the VMC components and specified hardware, when 

properly installed, are capable of safely supporting a maximum seismic load based 

upon the LRFD load combinations from ASCE-7:

1.2D(+/-) 1.0E (Section 2.3.2 Equation 5)

0.9D(+/-) 1.0E (Section 2.3.2 Equation 7)

Where:

E= pQE(+/-).2SdsD

p= Reliability factor: taken as 1.0 for mechanical and electrical components

QE = horizontal seismic force Fp

SDS= Design spectral response

D= Dead load

(0.2SDSD is taken in the vertical direction)

Final Seismic Loading Conditions:

1: Vertical Load (Pz) = (1.2 + 0.2*SDS) Horizontal Load (Ph) = Fp

2: Vertical Load (Pz) = (0.9 - 0.2*SDS) Horizontal Load (Ph) = Fp

Horizontal Seismic Force per equation 13.3-1 (ASCE 7-05): 

Fp = 0.4*ap*SDS*(1+2(z/h)) *Wp

(Rp/Ip)

Where: ap = The attachment amplification factor from Table 13.6-1 (ASCE 7-05)

SDS = Design Spectral Response Acc. at short period, Section 11.4.4 

(ASCE 7-05) 

SMS = Max Earthquake Spectral Response Acc. for Short Period, 

Section 11.4.3 (ASCE 7-05)

Fa = Site Coefficient from Table 1613.5.3(1) (IBC 2006) 

(Use "D" if unknown) 

Ss = Mapped Spectral Acc. for Short Period, Section 1613.5.1 (IBC 2006)

z  = Height of the equipment attachment to structure.

h  = Average Roof Height

Rp = Component Response Modification factor from Table 13.6-1 

(ASCE 7-05)

Ip = Component Importance factor from Section 13.1.3 (ASCE 7-05)

Wp = The operating weight of the system

And: SDS = (2/3)*SMS SMS = Fa*Ss
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VIII. SEISMIC INPUT FORCES: LRFD Contd.
The building is a Occupancy Category IV Ss = 3.00

Site class = D Therefore use Seismic Design Category D

From the appropriate tables: Fa = 1.00 Sds = 2.000

For: ap = 2.5 ap = 1.0 ap = 2.5 ap = 1.0

Rp = 2.5 Rp = 2.5 Rp = 2.5 Rp = 2.5

Ip = 1.5 Ip = 1.5 Ip = 1 Ip = 1

At: z/h = Fp = z/h = Fp = z/h = Fp = z/h = Fp =

0.0 1.20 g's 0.0 0.48 g's 0.0 0.80 g's 0.0 0.32 g's

0.2 1.68 g's  #VALUE! 0.2 1.12 g's 0.2 0.45 g's

0.4 2.16 g's 0.4 0.86 g's 0.4 1.44 g's 0.4 0.58 g's

0.6 2.64 g's 0.6 1.06 g's 0.6 1.76 g's 0.6 0.70 g's

0.8 3.12 g's 0.8 1.25 g's 0.8 2.08 g's 0.8 0.83 g's

1.0 3.60 g's 1.0 1.44 g's 1.0 2.40 g's 1.0 0.96 g's

Satisfying the upper and lower bounds: At Ip = 1.5, Fp Min = 0.90 g's At Ip = 1, Fp Min = 0.60 g's

0.3*Sds*Ip*Wp < Fp < 1.6*Sds*Ip*Wp At Ip = 1.5, Fp Max = 4.80 g's At Ip = 1, Fp Max = 3.20 g's

Condition 1 At z/h = Ph Pz Ph Pz Ph Pz Ph Pz

0.0 1.20 g's 1.60 g's 0.63 g's 1.28 g's 0.56 g's 1.28 g's 0.42 g's 1.28 g's

0.2 1.68 g's 1.60 g's #VALUE! 1.28 g's 0.78 g's 1.28 g's 0.42 g's 1.28 g's

0.4 2.16 g's 1.60 g's 0.63 g's 1.28 g's 1.01 g's 1.28 g's 0.42 g's 1.28 g's

0.6 2.64 g's 1.60 g's 0.74 g's 1.28 g's 1.23 g's 1.28 g's 0.49 g's 1.28 g's

0.8 3.12 g's 1.60 g's 0.87 g's 1.28 g's 1.46 g's 1.28 g's 0.58 g's 1.28 g's

1.0 3.60 g's 1.60 g's 1.01 g's 1.28 g's 1.68 g's 1.28 g's 0.67 g's 1.28 g's

Condition 2 0.0 1.20 g's 0.50 g's 0.63 g's 0.32 g's 0.56 g's 0.32 g's 0.42 g's 0.32 g's

0.2 1.68 g's 0.50 g's #VALUE! 0.32 g's 0.78 g's 0.32 g's 0.42 g's 0.32 g's

0.4 2.16 g's 0.50 g's 0.63 g's 0.32 g's 1.01 g's 0.32 g's 0.42 g's 0.32 g's

0.6 2.64 g's 0.50 g's 0.74 g's 0.32 g's 1.23 g's 0.32 g's 0.49 g's 0.32 g's

0.8 3.12 g's 0.50 g's 0.87 g's 0.32 g's 1.46 g's 0.32 g's 0.58 g's 0.32 g's

1.0 3.60 g's 0.50 g's 1.01 g's 0.32 g's 1.68 g's 0.32 g's 0.67 g's 0.32 g's

Table 2
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IX. i Anchoring Analysis   

Design Criteria

Loading Combinations

1.2D – EY + Ex               1.2D +EY + Ex 1.2D – EY – Ex 1.2D + EY - Ex

.9D+ EY+ Ex .9D – EY + Ex .9D + EY- Ex .9D – EY – Ex

1.2D – EY + Ez 1.2D +EY + Ez 1.2D – EY – Ez 1.2D + EY - Ez

.9D+ EY+ Ez .9D – EY + Ez .9D + EY- Ez .9D – EY - Ez

y

x

z

The VFD Drives are all wall mounted with a minimum of 4 bolts. There are 4 different bolt sizes, the bolts 

getting larger as the weights increase. We have evaluated the largest unit with each bolt size.

The RISA3d program was used to approx. the behavior of the steel box.

All loads were applied at the center of mass of the box to develops appropriate   torsion

CIMIR-ZU4A 2 9.3x4.9x14.1 18.5 lbs #10

CIMIR-ZU4A 3 9.4x7.9x20.1 29 1/4" dia.

CIMR-ZU4A 8 13.8x23.2x31.5 257 3/8" dia

CIMR-AU4A 14 14.6 x30.4x 61.3 515 lbs 1/2" dia

Standard Drive Model 

Series

Max Cabinet Dims 

LxWxH

Max Cabinet 

weight

Anchor 

Size
Frame Size

Critical weights largest loads for each connector type.

Coordinate System



PROJECT

BY

JOB / DWG NUMBER REV. NO. SHEET NO.

DATECHECKED

Yaskawa A1000 and Z1000 VFD drives VMA-243008-01A Rev1 1 15 of 43

10/25/2012KMT

DATECUSTOMER

Yaskawa of America

The Risa3D model



PROJECT

BY

JOB / DWG NUMBER REV. NO. SHEET NO.

DATECHECKED

Yaskawa A1000 and Z1000 VFD drives VMA-243008-01A Rev1 1 16 of 43

10/25/2012KMT

DATECUSTOMER

Yaskawa of America

½” Dia Anchors
Z1000 Series Frame size 9 thru 14

Z1000 bypass frames sizes W5 thru W6

Weight max=515 lbs

Vseis horiz=3.6w or 3.6x515=1854 lbs

Vseis vert= .2Sds=.2x2x1854=206 lbs

Results from Risa3D  model see appendix A

Vy=214   Vz=23.5

V tens=530 lbs/ bolt

For Concrete Use ½” dia Hilti Kwik Bolt TZ  with  3 ½” Embed  See Appendix E

For Masonry (CMU) ½” dia Simpson Titen Screw Anchors with 3 ½” Embed per ESR 1056

For Timber Use ½” dia A 307 Bolt

For Steel Use ½” Dia A307 Bolt

3/8" Dia Anchors

Z1000 Series Frame size 5 thru 8

Z1000 bypass frames sizes W1 thru W4

Wt.=257 lbs

Vseis= 3.6 x 257=925lbs

V vert=.4x257= 102.8 lbs

Results From Risa3d  model Appendix B

Results

Vens=275 lbs  Vz=29.1 Vy=102

For Concrete Hilti Kwik Bolt TZ 3/8" dia with 3 “ embed see Appendix F

For Masonry 3/8” dia Simpson Titen HD screw anchor with 3” embed @ ESR 1056

For  Timber 3/8” lag bolt with 4” Embed.

For Steel 3/8 Dia A307 Bolt.



PROJECT

BY

JOB / DWG NUMBER REV. NO. SHEET NO.

DATECHECKED

Yaskawa A1000 and Z1000 VFD drives VMA-243008-01A Rev1 1 17 of 43

10/25/2012KMT

DATECUSTOMER

Yaskawa of America

1/4” dia anchors

Z1000 Series Frame size 3 and 4

Weight max=70 lbs

Vseis horiz=3.6w or 3.6x515=252 lbs

Vseis vert= .2Sds=.2x2x1854=28 lbs

Results from Risa3D  model see Appendix C

Vy=28 lbs   Vz=4 lbs

V tens=76.17 lbs

For Concrete Use 1/4” dia Hilti Kwick Bolt TZ  with  3 ½” Embed  See Appendix G

For Masonry (CMU) NA

For Timber Use ¼” dia Simpson SDS screw @ ESR#2236

For Steel Use ¼” Self tapping Tek Screw

10 Ga.  Dia Anchors

Z1000 Series Frame size 1 and 2

Wt.=10  lbs

Vseis= 3.6 x 10=36lbs

V vert=.4x257= 4 lbs

Results From Risa3d  model Appendix D

Results

Vens= 10  lbs  Vz=29.1 Vy=102

For Concrete NA

For Masonry NA

For  Timber  #10 Wood Screw

For Steel #12 Tek screw



Appendix A

Risa3d model, output for Frame type 14









Appendix B

Risa3D Model and out put for Frame Size 8









Appendix C

Risa3D model for frame size 4









Appendix D

Risa 3D Analysis for Frame Size 2









Appendix E

Calculations for ½” Dia Hilti Kwik Bolt inserts







Appendix F

3/8" dia Hilti Kwik bolt Calculation
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Appendix G

Calculation for ¼” dia Hilt Kwik Bolts








