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Ill. 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 the VMC Group supplied mounting
equipment and the attachment of the equipment.

2. Weight and dimensional data was 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, the anchors shall 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 ICC-ES 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.

8. If isolators are supplied by The VMC Group it has been assumed that the structure supporting the isolators has a
stiffness ten (10) times that of the isolator or three (3) times the natural frequency of the isolators. The equipment
itself and any steel structure between the equipment and the isolators are considered rigid for calculation purposes.

IV. PURPOSE:

This report is submitted to Yaskawa for the Yaskawa VFDs Phase Il OSP & IBCS project to verify that the seismic/
wind restraints provided and/or recommended by The VMC Group will safely accept loads applied from seismic
forces and normal operating loads. For equipment isolated by The VMC Group, this report verifies adequate
isolation per the job specification.

V. SCOPE:

This report covers only seismic restraints, isolators, and engineering recommendations provided by The VMC
Group for use as listed in Table I.

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 VMC Group components or 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. 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 designed to be strong enough to transfer the load 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) code requirements indicate that critical equipment
must be seismically qualified to ensure its continued operation 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.

VIl. ALLOWABLE LOADS:

Unless otherwise specified, allowable bolt loads are per the Manual of Steel Construction - AISC 13th
Edition. All concrete is assumed to be 4000 psi.

For The VMC Group products: Ratings are per test and/or analysis.
For Concrete Anchors: Ratings are per ICC ESR reports or Hilti Profis
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VIll-a-i.SEISMIC INPUT FORCES - ASD

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 ASD load combinations from ASCE - 7-05

1.0D(+/-) 0.7E
0.6D(+/-) 0.7E

Where:
E= pQg(+/-).2S4sD

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

Qe = horizontal seismic force F,
Sps= Design spectral response
D= Dead load

(0.2SpgD is taken in the vertical direction)
Final Seismic Loading Conditions:

1: Vertical Load (P,) = (1.0 + 0.7*0.2*Sps)
2: Vertical Load (P,) = (0.6 - 0.7*0.2*Sps)

Horizontal Load (Py,) = 0.7*F,,
Horizontal Load (Py,) = 0.7*F,,

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

Fo= 0.4%a,*Sps*(1+2(z/h)) *W,

(Re/lp)

Where: ap, = The attachment amplification factor

Sps = Design Spectral Response Acc.

at short period

Swus = Max Earthquake Spectral Response Acc. for Short Period
F, = Site Coefficient (Use "D" if unknown)

Ss = Mapped Spectral Acc. for Short Period

z = Height of the equipment attachment to structure.

h = Average Roof Height

R, = Component Response Modification factor

I, = Component Importance factor

W, = The operating weight of the system

And: SDS = (2/3)*SMS SMS = Fa*Ss
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Vlill-a-ii. SEISMIC INPUT FORCES: (ASD for use with Steel Anchor Calculation)
The building is an Occupancy Category IV Ss = 3.00
Siteclass = D Therefore use Seismic Design Category D
From the appropriate tables: Fa= 1.00 Sds = 2.0
For: ap= 25 ap= 25 ap= 25 ap= 2.5
Rp= 6 Rp= 2 Rp= 6 Rp= 2
Ip= 1.5 p= 15 p= 1.5 p= 1
At: |z/h = Fp = z/h = Fp = z/h = Fp = z/h = Fp =
0.0 0.50 g's 0.0 1.504g's 0.0 0.504g's 0.0 1.004g's
0.2 0.70 g's 0.2 2.10¢dg's 0.2 0.70d's 0.2 1.40d's
0.4 0.90 g's 0.4 2.70dg's 0.4 0.90d's 0.4 1.80d's
0.6 1.10g's 0.6 3.304g's 0.6 1.10d's 0.6 2.20d's
0.8 1.30 g's 0.8 3.904g's 0.8 1.30d's 0.8 2.60d's
1.0 1.50 g's 1.0 4.50¢9's 1.0 1.504g's 1.0 3.004g's

Satisfying the upper and lower bounds:

0.3*Sds*Ip*Wp < Fp < 1.6*Sds*Ip*Wp

At lp = 1.5, Fp Min = 0.90 g's
At lp = 1.5, Fp Max = 4.80 g's

At Ip = 1, Fp Min = 0.60 g's
At Ip = 1, Fp Max = 3.20 g's

Table 2

Condition 1]At z/h = Ph Pz Ph Pz Ph Pz Ph Pz
0.0 0.63 g's 1.28g's | 1.059g's 1.28¢g's | 0.63gs 1.28¢g's | 0.70g's 1.28¢'s
0.2 0.63 g's 1.289g's | 1.47g's 1.28¢gs | 0.63gs 1.28¢g's | 0.98g's 1.28(¢'s
0.4 0.63 g's 1.28g's | 1.89g's 1.28¢g's | 0.63gs 1.28¢g's | 1.26g's 1.28(¢'s
0.6 0.77 g's 1.28¢g's | 2319g's 1.28¢gs | 0.77g's 1.28¢g's | 1.549g's 1.28(g's
0.8 0.91 g's 1.289g's | 273g's 1.28¢g's | 0.91gs 1.28¢g's | 1.82g's 1.28¢'s
1.0 1.05 g's 128¢g's| 3.15gs 1.289g's | 1.05gs 1.28g's | 210g's 1.28g's

Condition 2 0.0 0.63 g's 0.32gs | 1.05g's 0.32¢g's | 0.63gs 0.32¢g's [ 0.70g's 0.32g's
0.2 0.63 g's 0.32gs | 1.47g's 0.32gs | 0.63gs 0.32gs | 0.98¢gs 0.32g's
0.4 0.63 g's 0.32gs | 1.89¢g's 0.32g's | 0.63gs 0.32g's | 1.26g's 0.32g's
0.6 0.77 g's 0.32¢gs | 231gs 0.32g's | 0.77gs 0.32¢g's | 1.54g's 0.32¢'s
0.8 0.914g's 0.32gs | 273gs 0.32g's | 0.91gs 0.32¢g's | 1.82g's 0.32¢'s
1.0 1.05g's 0.32g's| 3.15gs 0.32g's [ 1.05gs 0.32gs | 2.10g's 0.32g's

<«
i /Restraim locations
— — 75—
Ph

Center of restraints\ 3 77777 S ?—Phx—»

* * Pz

Y Ycg hcg z

Ycr |—X—>
|—X—> Xcer
Y=0 -/ \— TA /\—
Xcg \f ‘ Xcg ‘
x=0 Plan View Elevation View
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VIll-b-i. SEISMIC INPUT FORCES-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 the building code or ASCE-7-05:

1.2D(+/-) 1.0E
0.9D(+/-) 1.0E

Where:
E= pQg(+/-)0.2SpsD
p= Reliability factor: taken as 1.0 for mechanical and electrical components
Qe = horizontal seismic force Fp
Sps= Design spectral responce
D= Dead load

(0.2SpsD is taken in the vertical direction)
Final Seismic Loading Conditions:

1: Vertical Load (Pz) = (1.2 + 1.0*0.2*Sds) Horizontal Load (Px) = 1.0*Fp
2: Vertical Load (Pz) = (0.9 — 1.0*0.2*Sds) Horizontal Load (Px) = 1.0*Fp

Horizontal Seismic Force per equation 13.3-1 (ASCE-7):
Fp= 0.4*ap*Sds*(1+2(z/h))*Wp
(Rp/lp)

Where: ap = The attachment amplification factor
Sps = Design Spectral Response Acc. at short period

Sus = Max Earthquake Spectral Response Acc. for Short Period
Fa = Site Coefficient (Use "D" if unknown)

Ss = Mapped Spectral Acc. for Short Period

z = Height of the equipment attachment to structure.

h = Average Roof Height

Rp = Component Response Modification factor

Ip = Component Importance factor

Wp = The operating weight of the system

And: Sps = (2/3)*Sms Sms = Fa*Ss
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PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 14 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

Vlil-b-ii. SEISMIC INPUT FORCES: (LRFD for use with Concrete Anchor Calculation)

The building is an Occupancy Category IV Ss = 3.00
Siteclass = D Therefore use Seismic Design Category D
From the appropriate tables: Fa= 1.00 Sds = 2.00
For: ap= 25 ap= 25 ap= 1.0 ap= 1.0
Rp= 6 Rp= 6 Rp= 2.5 Rp= 2.5
Ip= 1.5 p= 1.5 p= 15 p= 1
At: |z/h = Fp = z/h = Fp = z/h = Fp = z/h = Fp =
0.0 0.50 g's 0.0 0.504g's 0.0 0.48¢g's 0.0 0.32¢g's
0.2 0.70 ¢'s 0.2 0.70d's 0.2 0.67d's 0.2 0.45(g's
0.4 0.90 ¢'s 0.4 0.90¢d's 0.4 0.864g's 0.4 0.58¢g's
0.6 1.10 g's 0.6 1.10d's 0.6 1.06d's 0.6 0.70d's
0.8 1.30 g's 0.8 1.30d's 0.8 1.25¢g's 0.8 0.83¢g's
1.0 1.50 g's 1.0 1.50g's 1.0 1.44g's 1.0 0.96g's

Satisfying the upper and lower bounds:
0.3*Sds*Ip*Wp < Fp < 1.6*Sds*Ip*Wp

Atlp = 1.5, Fp Min = 0.90 g's
Atlp = 1.5, Fp Max = 4.80 g's

At Ip = 1, Fp Min = 0.90 g's
At Ip = 1, Fp Max = 4.80 g's

Table 2
Condition 1|]At z/h = Ph Pz Ph Pz Ph Pz Ph Pz
0.0 090g's 1.60g's [ 0.90gs 1.60gs | 0.90gs 1.60gs | 0.90g's 1.60g's
0.2 090g's 1.60g's [ 0.90gs 1.60gs | 0.90gs 1.60gs | 0.90g's 1.60g's
0.4 090g's 1.60g's [ 0.90gs 1.60gs | 0.90gs 1.60gs | 0.90g's 1.60g's
0.6 1.10g's 1.60gs | 1.10g's 1.60g's | 1.06g's 1.60¢g's | 0.90g's 1.60Q's
0.8 1.30g's 1.60gs | 1.30g's 1.60gs | 1.25g's 1.60¢g's | 0.90g's 1.60Q's
1.0 1.50g's 1.60g's| 1.50gs 1.60gs | 1.44gs 1.60g's [ 0.96g's 1.604g's
Condition 2 0.0 0.90g's 0.509g's [ 0.90gs 0509gs | 090gs 050¢gs | 090gs 0.50g's
0.2 0.90gs 050¢g's | 090gs 050gs | 090gs 050gs | 090gs 0.50(g's
0.4 0.90gs 050¢g's | 090gs 050gs | 090gs 050gs | 090gs 0.50(g's
0.6 1.10g's 0.50g's | 1.10g's 0.50gs | 1.06g's 0.50¢g's | 0.90¢g's 0.504g's
0.8 1.30g's 050¢gs | 1.30g's 0.50¢g's | 1.259g's 0.50¢g's | 0.90g's 0.50g's
1.0 1509g's 05049g's| 1.50gs 0.50g's | 1.44gs 0.50g's | 0.96g's 0.50g's
0
i /Restraint locations
Ph
Center of restraints\ 3 fffff - A= ?—Phx—»
* * Pz
Y Ycg hcg z +
Yer |_x_>
|—X—> Xcer
Y=0 A — 7/ —
Xcg \3 | Xcg ‘
x=0 Plan View Elevation View
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PROJECT JOB7DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 15 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

IX. ANALYSIS METHODOLOGY

These calculations follow a similar procedure as set out in ASHRAE Applications
Chapter 54. Moments are taken about the center of restraints to create a free-body
diagram of the restrained equipment, which is assumed to be rigid. This yields the
maximum reaction loads. The calculation spreadsheet that follows uses these

dimensions shown here.

| |
Restraint locations —0
| f
| — ——~]
| " Ph
@ Center of restraints
| = L&
/ —————
7~ A
o 4 A Yeg Yer
_ z ad Xor
- _|/<
-~ -&Y- Y=0 b
Xcg X
*=0 Planview

<—Phy—ﬁ5 ﬁQ—Phx—»
Pz Pz
+ hcg +
— 7 —
Xeg

End Elevation Side Elevation
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PROJECT JOB/DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 16 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

Equipment Tag
UUT-8 on steel structure
X-i-a. Seismic Restraint Load Calculation Load Combinations are as per ASD
MfrlYaskawa | Model |[N/A
Input Values
Coefficient Value Units Description
X 21.4 in Equipment Depth
Y 15.5 in Distance Between Attachment Points Along Unit Width
Z 27.34 in Distance Between Attachment Points Along Unit Height
m 150 lbs Equipment Mass
Oh 1.05 g Fo.n/ Wy = Horizontal Seismic Acceleration
Ov 1.28 g (Fpv/ Wy + W,,) = Vertical Seismic Acceleration
Xeg 10.7 in Center of Gravity Along Depth Direction
Yeq 7.75 in Center of Gravity Along Width Direction
Zyg 13.67 in Center of Gravity Along Height Direction
Critical Angle
Coefficient Value Units Description
® 27 degrees Worst Case Angle to Apply Seismic Acceleration
Mghx = (FpW/Wp)sin(¢) Mghy = (FpnW/Wp)cos(e)

T e = MgvXeqg + MAnhx(Zeg-Z/2) + MGhx + mg?f,\y(xCq + Mghx(|Yeq— Y72))
maxT2 4

V4 27 2Y

Vo =(72) ™+ (")

T max 104 lbs | Vimax 59 Ibs

7

T
gl

MG

L

J

= Mgh

mgy

=y
DA

z

L.

A\

Isometric View Plan View Side Elevation View
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PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 17 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

X-i-b.Check Bolting of Equipment to Structural steel

Tag: UUT-8

Bolting using 3/8" diameter SAE Grade 5/ ASTM A325 bolt at each bolt location

Fastener Loading Fastener Stress
Type Diameter Area Tension Shear Tension Shear
A325 0.375 0.110 in"2 104 # 590 # 0.94 ksi 0.53 ksi
Nominal Stress Allowable Stress Pass/Fail
Fot Frv F'nt Ftallow Fv atiow Tension Shear
90 ksi 48 ksi 90 ksi 45 ksi 24 ksi PASS PASS

Check Bolting to Steel Structure
Stress Area= 0.110in"2

0.94 ksi
0.53 ksi

104# / 0.110in"2
59# / 0.110in"2

Design Tension Stress of the Bolt
Design Shear Stress of the Bolt

Fnt = Nominal Tensile Stress from Table J3.2 = 90 ksi
Frnv = Nominal Shear Stress from Table J3.2 = 48 ksi
fv = Design Shear Stress

Q =2.00(ASD)

From AISC Manual of Steel Construction 13th Edition Section J3.6:

QFm 1:v < Fnt

,nt = 1 3Fnt - an

Applying the equation above to find the allowable tension stress at this shear;

F .
g? = l:t,allowable = 45ksi

an
Q

= I:v,allow.:-lble = 24 ksi

Therefore, the 3/8" diameter A325 bolt is sufficient for this application ¢




TAG: UUT-08
J\r

2140 —— ~—— 1550 —
+ & —

27.34

(4) 3/8" & SAE GRADE 8/
ASTM A325 BOLTS
Note:

1)AIll Dimensions are in Inches
2)See Yaskawa dwg# DD.Z1.3R.W1.01

for details.
ERTIFIED FOR: senes

CERTI : NONE | gembeo,
JOB NAME: Pase Il VFDs Seismic Anchorage TS E— ......I‘—.mmg.:
CUSTOMER : Yaskawa UUT-08 STEEL ANCHORAGE LAYOUT 18 OF 76

THE VMC G ROUP |DRAWING NO.: REVISION
CUSTOMER P.0.: 4200211053 e

Bl 03 VMA-49850 01A

SALES ORDER: 267486 Houston, TX 77041
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PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 19 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015

Equipment Tag

UUT-8 mounted on concrete wall

X-i-d. Seismic Restraint Load Calculation Load Combinations are as per LRFD

Mr|Yaskawa | Model |[N/A
Input Values
Coefficient Value Units Description
X 214 in Equipment Depth
Y 15.5 in Distance Between Attachment Points Along Unit Width
Z 27.34 in Distance Between Attachment Points Along Unit Height
m 150 Ibs Equipment Mass
Oh 1.5 g Fo,n/ W, = Horizontal Seismic Acceleration
v 1.6 g (Fo.n / Wy + W) = Vertical Seismic Acceleration
Xeg 10.7 in Center of Gravity Along Depth Direction
Yeg 7.75 in Center of Gravity Along Width Direction
Zey 13.67 in Center of Gravity Along Height Direction
Critical Angle
Coefficient Value Units Description
[0] 24 degrees Worst Case Angle to Apply Seismic Acceleration

Mghx = (Fp/Wp)sin(¢) Mghy = (Fo/Wp)cos(¢)

mMguXeg + M@hx(Zeg-Z/2) + Mghx + MOhyXeg + MPhx(Yeq— Y/
2z 27 4 2Y oy

Tmax =

[ Tmax | 2821bs | [ Veax | 1421bs
A X lexei
Y [}
< \1l| |
_ |
[

\
¥
-
X — &
g
B

<
e

I
.

s

z

L.

Side E o

HN*}

P (.

Plan View

Equipment is attached to wall with (4)3/8" Dia. Hilti Kwik Bolt TZ-CS with min. embedment 2"; edge
distance of 3" on a 3" thick 4000 Psi Concrete wall
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Company: Page: 20

Specifier: Project:

Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Installation:

Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [in.] & Loading [Ib, in.Ib]

Kwik Bolt TZ - CS 3/8 (2)

Nt aet = 2.000 in., hpom = 2.313in.
Carbon Steel

ESR-1917

5/1/2013 | 5/1/2015

design method ACI 318-11 / Mech.

e, = 0.000 in. (no stand-off); t = 0.375 in.
Iy x Iy xt=2.000 in. x 2.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)

no profile

cracked concrete, 4000, f.' = 4000 psi; h = 4.000 in.

hammer drilled hole, installation condition: dry

tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar
Tension load: yes (D.3.3.4.3 (d))

Shear load: yes (D.3.3.5.3 (c))

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan



LT

www.hilti.us
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Company: Page: 21

Specifier: Project:
Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization

Loading Proof Load Capacity pn/ By [%] Status
Tension Pullout Strength 282 1400 21/- OK
Shear Concrete edge failure in direction x+ 142 1299 -1 OK
Loading B Bv 4 Utilization gy [%] Status
Combined tension and shear loads 0.201 0.109 5/3 10 OK

Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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TAG: UUT-08

~—— 15.50

I

(4) 3/8" DG HILTI KWIK BOLT TZ-CS
MIN. 2" EMBEDMENT
5" EDGE DISTANCE

i

&

&

&

Note:

1)AIll Dimensions are in Inches

27.34

2)See Yaskawa dwg# DD.Z1.3R.W1.01
for details.

4000 PSI CONCRETE

W/ 6" THICK.

CERTIFIED FOR:

JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

CUSTOMER P.O.: 4200211053

SALES ORDER: 267486

UUT-08 CONCRETE ANCHORAGE LAYOUT

THE vMC GROUP
The Power of Together
Bloomingdale, NJ 07403
Houston, TX 77041

REVISION

SCALE :
NONE Membae,
SHEET: ......l‘—.mmg.m
22 OF 76
DRAWING NO.:
VMA-49850 01A
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PROJECT JOB/DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase || OSP & IBCS VMA-49850-1A 00 23 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015

Equipment Tag
UUT-9 on steel structure
X-i-a. Seismic Restraint Load Calculation Load Combinations are as per ASD
Mfr]Yaskawa | Model|N/A
Input Values
Coefficient Value Units Description
X 21.47 in Equipment Depth
Y 30.06 in Distance Between Attachment Points Along Unit Width
Z 49.32 in Distance Between Attachment Points Along Unit Height
m 550 Ibs Equipment Mass
Oh 1.05 g Fo.n/ Wy, = Horizontal Seismic Acceleration
gy 1.28 g (Fpv/ Wy + W) = Vertical Seismic Acceleration
Xeg 10.735 in Center of Gravity Along Depth Direction
Yeq 15.03 in Center of Gravity Along Width Direction
Zog 24.66 in Center of Gravity Along Height Direction
Critical Angle
Coefficient Value Units Description
() 39 degrees Worst Case Angle to Apply Seismic Acceleration

mMghx = (Fp,/ Wp)sin(p)

MgyXeqg + Mghx(Zeg - Z/2) + MQnx +

Mghy = (Fp,W/ Wp)cos(¢)

Tmax =

Isometric View

mgngXcg + Mghx(|Yeg— Y/2))

27 27 4 2Y
2 2
_|(m9)?+ (Mg
V= () (52
Vv 2481bs | Vmax | 209 Ibs

Xeg k—x—

L I

I

I

£
T
__1

ma

N

P
X

1

<
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i
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P mgh
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Side Elevation View
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Plan View
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PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 24 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015

X-ii-b.Check Bolting of Equipment to Structural steel

Tag: UUT-9
Bolting using 3/8" diameter SAE Grade 5/ ASTM A325 bolt at each bolt location
Fastener Loading Fastener Stress
Type Diameter Area Tension Shear Tension Shear
A325 0.375 0.110 in"2 248 # 209 # 2.25 ksi 1.89 ksi
Nominal Stress Allowable Stress Pass/Fail
Fot Frv F'nt Ftaiow Fv aliow Tension Shear
90 ksi 48 ksi 90 ksi 45 ksi 24 ksi PASS PASS

Check Bolting to Steel Structure
Stress Area= 0.110in"2

2.25 ksi
1.89 ksi

248# / 0.110in"2
209# / 0.110in"2

Design Tension Stress of the Bolt
Design Shear Stress of the Bolt

Fnt = Nominal Tensile Stress from Table J3.2 = 90 ksi
Frnv = Nominal Shear Stress from Table J3.2 = 48 ksi
fv = Design Shear Stress

Q =2.00 (ASD)

From AISC Manual of Steel Construction 13th Edition Section J3.6:

QFm 1:v < Fnt

o= 1.8Fy - S

Applying the equation above to find the allowable tension stress at this shear;

F’ .
g;t = I:t,allowable = 45ksi

an
Q

= I:v,.:-lllowable = 24 ksi

Therefore, the 3/8" diameter A325 bolt is sufficient for this application ¢




TAG: UUT-09

[ 2147 — | 20.00
[ n 5] — —
;/ﬂu % & -
(4) 3/8" @ SAE GRADE 8/
ASTM A490 BOLTS
Note:

49.32

1)AIll Dimensions are in Inches
2)See Yaskawa dwg# DD.Z1.3R.W4.01

for details.

CERTIFIED FOR:

JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

CUSTOMER P.O.: 4200211053

SALES ORDER: 267486

UUT-09 STEEL ANCHORAGE LAYOUT

THE vMC GROUP
The Power of Together
Bloomingdale, NJ 07403
Houston, TX 77041

SCALE :

SHEET:

250F 76

NONE

DRAWING NO.:

VMA-49850 01A

REVISION
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PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 26 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015

Equipment Tag

UUT-9 mounted on concrete wall

X-ii-d. Seismic Restraint Load Calculation Load Combinations are as per LRFD

M| Yaskawa | Model|N/A
Input Values
Coefficient Value Units Description
X 21.47 in Equipment Depth
Y 30.06 in Distance Between Attachment Points Along Unit Width
Z 49.32 in Distance Between Attachment Points Along Unit Height
m 550 Ibs Equipment Mass
Oh 1.5 g Fon/ W, = Horizontal Seismic Acceleration
v 1.6 g (Fon / Wo + W) = Vertical Seismic Acceleration
Xeq 10.735 in Center of Gravity Along Depth Direction
Yeg 15.03 in Center of Gravity Along Width Direction
Zey 24.66 in Center of Gravity Along Height Direction
Critical Angle
Coefficient Value Units Description
@ 37 degrees Worst Case Angle to Apply Seismic Acceleration

Mghx = (Fo/Wp)sin(e) Mghy = (Fo/Wp)cos (o)

mMguXeq + MPhx(Zeq - Z/2) + ghx + mghy cg + MQhx( ch

Tmax = "7 2z
mg)\°+ (mgp)\°
Vmax = (44&) * ( 4h)
| Tmax | 338lIbs | [ Vmax | 3571bs
Ao \{:lﬁ
x Xo k=X |
& />’ \\P—lx | I |
[ b
T b . T: ‘_E//mgw % / %* mghn
Yvw/ z
1T y z
LX Lx
Vi Plan Vi

Equipment is attached to wall with (4)3/8" Dia. Hilti Kwik Bolt TZ-CS with min. embedment 2"; edge
distance of 3" on a 3" thick 4000 Psi Concrete wall
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Company: Page: 34

Specifier: Project:

Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Installation:

Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [in.] & Loading [Ib, in.Ib]

Kwik Bolt TZ - CS 1/2 (2)

Nt et = 2.000 in., hpom = 2.375 in.
Carbon Steel

ESR-1917

5/1/2013 | 5/1/2015

design method ACI 318-11 / Mech.

e, = 0.000 in. (no stand-off); t = 0.375 in.
Iy x I, xt=2.000in. x 2.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)

no profile

cracked concrete, 4000, f.' = 4000 psi; h = 4.000 in.

hammer drilled hole, installation condition: dry

tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar
Tension load: yes (D.3.3.4.3 (d))

Shear load: yes (D.3.3.5.3 (c))

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 35

Specifier: Project:
Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization

Loading Proof Load Capacity pn/ By [%] Status
Tension Concrete Breakout Strength 967 1483 66 /- OK
Shear Concrete edge failure in direction x+ 223 1417 -116 OK
Loading B Bv 4 Utilization gy [%] Status
Combined tension and shear loads 0.652 0.157 5/3 54 OK

Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan



TAG: UUT-09
J\rA| 21.47 —= |~ 30.00 —
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(4) 3/8" @ HILTI KWIK BOLT TZ-CS
MIN. 2" EMBEDMENT
4" EDGE DISTANCE
4000 PS| CONCRETE Note:
W/ 4" THICK. 1)All Dimensions are in Inches

2)See Yaskawa dwg# DD.Z1.3R.W4.01

for

details.
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JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

CUSTOMER P.O.: 4200211053

SALES ORDER: 267486

UUT-09 CONCRETE ANCHORAGE LAYOUT

THE vMC GROUP
The Power of Together
Bloomingdale, NJ 07403
Houston, TX 77041

SCALE :
NONE Membe,
29 OF 76
DRAWING NO.: REVISION
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Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 30 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015
X-iii-a. Seismic Force Calculation: UUT-10 (JIRFD @ ASD | (}AC-156
Ss=| 3.00 ap = 2.5 From the tables:
z/h = 1.0 Rp = 6 Fa=|1.00 Min. limit | Actual |Max. limit
Site Class D Ip= 1.5 Sps =/2.000 Fpo/Wp=| 0.90¢g's | 1.50¢'s | 4.80g's
Occupancy N Calculated Seismic Design D
Category Category DL E
Mfr| Yaskawa Model|N/A Load Combination 1 1 0.7
Calculate the maximum loading at the most critical anchor location. Load Combination 2 0.6 '

Principal Axis Calculation

Input Data Calculated Loads
w horz g's vert g's Hcg Xcg Ycg Phx  PzMax = Pz Min
850 # 1.050 0.320 1.280 40.14" 17.95" 14.58" 893 # 1088 # 272 #
Overturning|  Rigid o .
Restraint Locations ly1 Ix1 Ixy J1 Loads Weight Sels_mu_: Vgrtlcal
o Distribution
(Fp Only) [Distribution
(X-Xcr)* P ot Static
X Y (Xxcr)2 | (Y-Yer? | (Y-Yer) r? (Tens = -) | 1.0 g Vert | Max Vert | Min Vert
1 1.00" 1.00" 319 196 250 515 722 # 155 # 921 771
2[ 1.00" 15.00" 319 0 0 319 155 # 149 # 345 202
3 1.00" 29.00" 319 196 -250 515 412 # 143 # -230 -367
4/ 36.73" 1.00" 319 196 -250 515 412 # 141 # 592 457
5[ 36.73" 15.00" 319 0 0 319 -155 # 134 # 17 -112
6| 36.73" 29.00" 319 196 250 515 722 # 128 # -558 -681
Center of Restraints ly total Ix total Ixy total J total 0# 850 # 1088 272
18.9" 15.0" 1915 784 0 2699 0 0 0
Cx Cy # Vertical Restraints |# Horizontal Restraints Theta Tan@ I max
17.9" 14.0" 6 6 207.6deg 0.481rad | 0.522 22.7"
Mx My  [Mxly-MylxyMylx-MxIxy| Ixly-Ixy? Max Loads per Location
Fp Only -31753 -16589 |-6.08E+07|-1.30E+07| 1.50E+06| Comp (Max Vert) 921 #
Mz Tens. (Min Ver) 681 #
Static Vert| -357 -778 |-6.84E+05(-6.10E+05| 899 Shear 156 #
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THE vMC GROUP
Aeroflex International Isolators | Amber/Booth  Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase || OSP & IBCS VMA-49850-1A 00 31 0f 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015

X-iii-b. Check Bolting of Equipment to Structural steel

Tag: UUT-10
Bolting using 1/2" diameter SAE Grade 8/ ASTM A490 bolt at each bolt location
Fastener Loading Fastener Stress
Type Diameter Area Tension Shear Tension Shear
A325 0.500 0.196 in"2 681 # 156 # 3.47 ksi 0.79 ksi
Nominal Stress Allowable Stress Pass/Fail
Fot Frv F'nt Ftallow Fv atlow Tension Shear
90 ksi 48 ksi 90 ksi 45 ksi 24 ksi PASS PASS

Check Bolting to Steel Structure
Stress Area = 0.196 in"2

3.47 ksi
0.79 ksi

Design Tension Stress of the Bolt 681# / 0.196in"2
Design Shear Stress ofthe Bolt = 156# / 0.196in"2

Fnt = Nominal Tensile Stress from Table J3.2 = 90 ksi
Frnv = Nominal Shear Stress from Table J3.2 = 48 ksi
fv = Design Shear Stress

Q =2.00(ASD)

From AISC Manual of Steel Construction 13th Edition Section J3.6:

QFm 1:v < Fnt

o= 1.8Fy - S

Applying the equation above to find the allowable tension stress at this shear;

F .
g? = l:t,allowable = 45ksi

an
Q

= I:v,allow.:-lble = 24 ksi

Therefore, the 1/2" diameter A325 bolt is sufficient for this application ¢
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TAG: UUT-10

(6) 1/2" @ SAE GRADE 8 /
ASTM A490 BOLTS

Note:

1)AIll Dimensions are in Inches

2)See Yaskawa dwg# DD.Z1.3R.F1.02
for details.

3) See Yaskawa dwg # USP03233 for
mounting foot details

CERTIFIED FOR:

JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

CUSTOMER P.O.: 4200211053

SALES ORDER: 267486

UUT-10 STEEL ANCHORAGE LAYOUT

SCALE :
NONE Membe,
320F 76
THE VMC G RO U P |DRAWING NO.: REVISION

The Power of Together
Bloomingdale, NJ 07403 VMA-49850 01A
Houston, TX 77041
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THE vMC GROUP

Aeroflex International Isolators | Amber/Booth  Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB / DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 33 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015
X-iii-d. Seismic Force Calculation: UUT-10 \@ LRFD \ (yASD | {)AC-156
Ss=[ 3.00 ap = 25 From the tables:
zh=[ 1.0 Rp = 6 Fa=11.00 Min. limit | Actual | Max. limit
Site Class D Ip = 15 Sps=/2.000 FoWp=| 090¢g's | 1.50¢g's | 4.80¢'s
Occupancy o .
Category \% Calculated Seismic Design Category D oL .
Mfr| Yaskawa Model[N/A Load Combination 1| 1.2 1
Calculate the maximum loading at the most critical anchor location. Load Combination2| 0.9
Principal Axis Calculation
Input Data Calculated Loads
W horzg's vertg's - Heg Xcg Ycg Phx PzMax  PzMin
850 # 1500 0.500 1600 - 40.14"  17.95" 14.58" 1275# = 13604 4254
, . Overtuming Rigid Seismic Vertical
Restraint Locations Iyt Ix1 Ixy J1 Loads Weight Distribution
(Fp Only) |Distribution
(X-Xcr)* P ot Static
X Y XXer)® | (Y-Yer)? | (Y-Yer) P (Tens=-) | 1.0gVert | MaxVert | Min Vert
1| 1.00" 1.00" 319 196 250 515 1031 4 1554 1280 1109
2| 1.00" 15.00" 319 0 0 319 2214 149 4 459 296
3| 1.00" 29.00" 319 196 -250 515 -589 # 1434 -361 -518
4f 36.73" 1.00" 319 196 -250 515 589 # 1414 814 659
5/ 36.73" 15.00" 319 0 0 319 2214 134 # -6 -154
6| 36.73" | 29.00" 319 196 250 515 -1031 # 1284 -826 -967
Center of Restraints ly total Ixtotal Ixy total Jfotal 0# 850 # 1360 425
18.9" | 15.0" 1915 784 0 2699 0 0 0
Cx Cy # Vertical Restraints  [# Horizontal Restraints Theta Tanf r max
17.9" 14.0" 6 6 207.6deg 0.481rad | 0.522 22.7"
Mx My | Mxiy-Mylxy [Mylx-Mxixy| Xly-iy? Max Loads per Location
Fp Only -45361 | -23698 | -8.69E+07 |-1.86E+07|1.50E+06] Comp (Max Vert) 1280 #
Mz Tens. (Min Vert) 967 #
Static Vert| -357 -778 | -6.84E+05 |-6.10E+05| 1284 Shear 223 #
Design Tension = 967# Design Shear = 2234

Equipment is attached to concrete with (4) Hilti Kwik Bolt TZ-CS, 1/2" Dia. with 3.25" min. embedment
Edge distance of 6" on a 6" thick concrete pad of 4000Psi
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www. hilti.us Profis Anchor 2.4.8
Company: Page: 34

Specifier: Project:

Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Installation:

Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [in.] & Loading [Ib, in.Ib]

Kwik Bolt TZ - CS 1/2 (2)

et et = 2.000 in., hpom = 2.375 in.
Carbon Steel

ESR-1917

5/1/2013 | 5/1/2015

design method ACI 318-11 / Mech.

e, = 0.000 in. (no stand-off); t = 0.375 in.
Iy x Iy xt=2.000 in. x 2.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)

no profile

cracked concrete, 4000, f.' = 4000 psi; h = 4.000 in.

hammer drilled hole, installation condition: dry

tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar
Tension load: yes (D.3.3.4.3 (d))

Shear load: yes (D.3.3.5.3 (c))

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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www.hilti.us

Profis Anchor 2.4.8

Company: Page: 35

Specifier: Project:
Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization

Loading Proof Load Capacity pn/ By [%] Status
Tension Concrete Breakout Strength 967 1483 66 /- OK
Shear Concrete edge failure in direction x+ 223 1417 -116 OK
Loading B Bv 4 Utilization gy [%] Status
Combined tension and shear loads 0.652 0.157 5/3 54 OK

Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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(6) 1/2" @ HILTI KWIK BOLT TZ-CS
MIN. 2" EMBEDMENT

4" EDGE DISTANCE

4000 PSI CONCRETE

W/ 4" THICK.

TAG: UUT-10

Note:
1)AIll Dimensions are in Inches

2)See Yaskawa dwg# DD.Z1.3R.F1.02

for details.

3) See Yaskawa dwg # USP03233 for

mounting foot details

CERTIFIED FOR:

JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

CUSTOMER P.O.: 4200211053

SALES ORDER: 267486

UUT-10 CONCRETE ANCHORAGE LAYOUT

SCALE :
NONE Membe,
36 OF 76
THE VMC G RO U P |DRAWING NO.: REVISION

The Power of Together
Bloomingdale, NJ 07403 VMA-49850 01A
Houston, TX 77041




THE vMC GROUP

N

Aeroflex International Isolators - Amber/Booth - Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB / DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 37 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015
X-iv-a. Seismic Force Calculation: UUT-11 (JLRFD | @ ASD {1 AC-156
Ss=| 3.00 ap = 2.5 From the tables:
z/h = 1.0 Rp = 6 Fa=11.00 Min. limit | Actual |Max. limit
Site Class D Ip= 1.5 Sps =/2.000 Fo/Wp=| 0.90¢gs | 1.50¢g's | 4.809's
Occupancy N Calculated Seismic Design D
Category Category DL E
Mfr| Yaskawa Model[N/A Load Combination 1 1 0.7
Calculate the maximum loading at the most critical anchor location. Load Combination 2 0.6 '

Principal Axis Calculation

Input Data Calculated Loads
w horz g's vert g's Hcg xcg Ycg Phx Pz Max Pz Min
850 # 1.050 0.320 1.280 40.14" 17.95" 14.58" 893 # 1088 # 272 #
Ovwerturning|  Rigid . .
Restraint Locations ly1 Ix1 Ixy J1 Loads Weight Se|slm|<l: ngcal
o Distribution
(Fp Only) [Distribution
(X-Xer)* P ot Static
X Y (XXer)? | (Y-Yer)? | (Y-Yer) r? (Tens = -) | 1.0 g Vert | Max Vert | Min Vert
1 1.00" 1.00" 319 196 250 515 722 # 155 # 921 771
2 1.00" 15.00" 319 0 0 319 155 # 149 # 345 202
3 1.00" 29.00" 319 196 -250 515 -2 # 143 # -230 -367
4/ 36.73" 1.00" 319 196 -250 515 412 # 141 # 592 457
5[ 36.73" 15.00" 319 0 0 319 -155 # 134 # 17 -112
6| 36.73" 29.00" 319 196 250 515 122 # 128 # -558 -681
Center of Restraints ly total Ix total Ixy total J total 0# 850 # 1088 272
18.9" 15.0" 1915 784 0 2699 0 0 0
Cx Cy # Vertical Restraints |# Horizontal Restraints Theta Tan® r max
17.9" 14.0" 6 6 207.6deg 0.481rad | 0.522 22.7"
Mx My  [Mxly-MylxyMylx-MxIxy| Ixly-Ixy? Max Loads per Location
Fp Only -31753 -16589 |[-6.08E+07(-1.30E+07| 1.50E+06| Comp (Max Vert) 921 #
Mz Tens. (Min Vert) 681 #
Static Vert| -357 -778  |-6.84E+05(-6.10E+05( 899 Shear 156 #
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THE vMC GROUP
Aeroflex International Isolators - Amber/Booth - Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 38 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015

X-iv-b. Check Bolting of Equipment to Structural steel

Tag: UUT-11
Bolting using 1/2" diameter SAE Grade 8/ ASTM A490 bolt at each bolt location
Fastener Loading Fastener Stress
Type Diameter Area Tension Shear Tension Shear
A325 0.500 0.196 in"2 681 # 156 # 3.47 ksi 0.79 ksi
Nominal Stress Allowable Stress Pass/Fail
Fot Frv F'nt Ftaiow Fv aliow Tension Shear
90 ksi 48 ksi 90 ksi 45 ksi 24 ksi PASS PASS

Check Bolting to Steel Structure
Stress Area = 0.196 in"2

3.47 ksi
0.79 ksi

681# / 0.196in"2
156 # / 0.196 in"2

Design Tension Stress of the Bolt
Design Shear Stress of the Bolt

Fnt = Nominal Tensile Stress from Table J3.2 = 90 ksi
Frnv = Nominal Shear Stress from Table J3.2 = 48 ksi
fv = Design Shear Stress

Q =2.00 (ASD)

From AISC Manual of Steel Construction 13th Edition Section J3.6:

QFm 1:v < Fnt

,nt = 1 B 3Fnt - an

Applying the equation above to find the allowable tension stress at this shear;

F’ .
g;t = I:t,allowable = 45ksi

an
Q

= I:v,.:-lllowable = 24 ksi

Therefore, the 1/2" diameter A325 bolt is sufficient for this application ¢
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TAG: UUT-11

(6) 1/2" @ SAE GRADE 8 /
ASTM A490 BOLTS

Note:

1)AIll Dimensions are in Inches

2)See Yaskawa dwg# DD.Z1.1.F1.02
for details.

CERTIFIED FOR:

JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

CUSTOMER P.O.: 4200211053

SALES ORDER: 267486

UUT-11 STEEL ANCHORAGE LAYOUT

SCALE :
NONE Membe,
39 OF 76
THE VMC G RO U P |DRAWING NO.: REVISION

The Power of Together
Bloomingdale, NJ 07403 VMA-49850 01A
Houston, TX 77041




vl

THE vMC GROUP
Aeroflex International Isolators - Amber/Boath * Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB / DWG NUMBER REV.NO. | SHEET NO.
Yaskawa VFDs Phase [l OSP & IBCS VMA-49850-1A 00 40 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 3/31/2015
X-iv-d. Seismic Force Galculation: UUT-11 @D (JAD (D AC-15
Ss=| 3.00 ap= 25 From the tables:
zh=| 1.0 Rp= 6 Fa=(1.00 Min.limit | Actual | Max.limit
Site Class D Ip = 15 Sps =|2.000 FpWp=| 090¢'s | 150g's | 4809’
Occupancy _— ,
Category IV Calculated Seismic Design Category D DL e
M| Yaskawa |  Model[N/A Load Combination 1| 1.2 1
Calculate the maximum loading atthe most critical anchor location. Load Combination2| 0.9
Principal Axis Calculation
Input Data Calculated Loads
w horzg's vertg's Heg Xcg Yeg Phx PzMax  PzMin
950 # 1500 0500 1.600 47.58" ~ 1927" 1357 14254  1520# 4754
Overturning|  Rigid o
Restraint Locations Iyt Ixt by J1 Loads | Weight Se;g:icb\:::fm
(Fp Only) |Distribution
(X-Xer)* Pot Static
X Y XXen? | (Y-Yer? | (Y-Yer) ¢ | (Tens=-) | 1.0gVert | MaxVert | MinVert
11 1.05" 1.05" 313 87 165 400 -2056 # 1494 -1818 -1982
2| 1.05" 19.68" 313 87 -165 400 1164 # 3124 1664 1320
3| 36.45" 1.05" 313 87 -165 400 1164 4 163 # -904 -1083
4 36.45" | 19.68" 313 87 165 400 2056 # 326# 2578 2219
Center of Restraints | lytotal Ix fotal Ixy total Jtotal 0# 950 # 1520 475
18.8" | 104" 1253 347 0 1600 0 0 0
Cx Cy # Vertical Restraints  |# Horizontal Restraints Theta Tang r max
1.7 9.3" 4 4 27.8deg 0.484rad | 0.526 20.0"
Mx My | Mxly-Mylxy Myb-Mxby| Kly-ixy? Max Loads per Location
Fp Only 60000 | 31576 | 7.52E+07 |1.10E+07|4.35E+05| Comp (Max Vert) 2578 #
Mz Tens. (Min Vert) 1982 #
Static Vert| 3045 494 3.82E+06 | 1.71E+05| 4627 Shear 444
Design Tension = 1982# Design Shear = 4144

Equipment is attached to concrete with (4) Hilti Kwik Bolt TZ-CS, 1/2" Dia. with 3.25" min. embedment
Edge distance of 6" on a 6" thick concrete pad of 4000Psi
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www. hilti.us Profis Anchor 2.4.8
Company: Page: 41

Specifier: Project:

Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Installation:

Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [in.] & Loading [Ib, in.Ib]

Kwik Bolt TZ - CS 1/2 (3 1/4)

Nt act = 3.250 in., hpom = 3.625 in.
Carbon Steel

ESR-1917

5/1/2013 | 5/1/2015

design method ACI 318-11 / Mech.

e, = 0.000 in. (no stand-off); t = 0.375 in.

Iy x Iy xt=2.000 in. x 2.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)

no profile

cracked concrete, 4000, f.' = 4000 psi; h = 6.000 in.

hammer drilled hole, installation condition: dry

tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar
Tension load: yes (D.3.3.4.3 (d))

Shear load: yes (D.3.3.5.3 (c))

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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www.hilti.us

Profis Anchor 2.4.8

Company: Page: 42

Specifier: Project:
Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization

Loading Proof Load Capacity pn/ By [%] Status
Tension Pullout Strength 1982 3031 66 /- OK
Shear Concrete edge failure in direction x+ 414 2868 -/15 OK
Loading B Bv 4 Utilization gy [%] Status
Combined tension and shear loads 0.654 0.144 5/3 54 OK

Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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(4) 1/2" @ HILTI KWIK BOLT TZ-CS
MIN. 3.25" EMBEDMENT

6" EDGE DISTANCE

4000 PSI CONCRETE

W/ 6" THICK.

TAG: UUT-11

Note:
1)AIl Dimensions are in Inches
2)See Yaskawa dwg# DD.Z1.1.F1.02

for details.

CERTIFIED FOR:

JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

CUSTOMER P.O.: 4200211053

SALES ORDER: 267486

UUT-11 CONCRETE ANCHORAGE LAYOUT

THE vMC GROUP

The Power of Together
Bloomingdale, NJ 07403

Houston, TX 77041

SCALE :
NONE Membe,
43 OF 76
DRAWING NO.: REVISION
VMA-49850 01A
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THE vMC GROUP
Aeroflex International Isolators - Amber/Booth - Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB / DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 44 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015
X-v-a. Seismic Force Calculation: UUT-12 (JLRFD | @ASD  {}AC-156
Ss=| 3.00 ap = 2.5 From the tables:
z/h = 1.0 Rp = 6 Fa=11.00 Min. limit | Actual |Max. limit
Site Class D Ip= 1.5 Sps =/2.000 Fp/Wp=| 0.90g's | 1.50g's | 4.80¢'s
Occupancy N Calculated Seismic Design D
Category Category DL E
Mfr| Yaskawa Model[N/A Load Combination 1 1 0.7
Calculate the maximum loading at the most critical anchor location. Load Combination 2 0.6 '
Principal Axis Calculation
Input Data Calculated Loads
w horz g's vert g's Hcg xcg Ycg Phx Pz Max Pz Min
2100 # 1.050 0320 = 1.280 42.74" 33.96" 12.57" 2205 # 2688 # 672 #
Ovwerturning|  Rigid . .
Restraint Locations ly1 Ix1 Ixy J Loads Weight Se|slm|<l: ngcal
o Distribution
(Fp Only) [Distribution
(X-Xer)* P ot Static
X Y (XXer)? | (Y-Yer)? | (Y-Yer) r? (Tens = -) | 1.0 g Vert | Max Vert | Min Vert
11 1.00" 1.00" 1032 196 450 1228 1480 # 432 # 2033 1618
2l 1.00" 15.00" 1032 0 0 1032 -136 # 341 # 300 -27
31 1.00" 29.00" 1032 196 -450 1228 -1752 # 250 # -1433 -1673
4] 65.25" 1.00" 1032 196 -450 1228 1752 # 450 # 2329 1897
5| 65.25" 15.00" 1032 0 0 1032 136 # 359 # 596 251
6] 65.25" 29.00" 1032 196 450 1228 -1480 # 268 # -1137 -1394
Center of Restraints ly total Ix total Ixy total J total 0# 2100 # 2688 672
33.1" 15.0" 6192 784 0 6976 0 0 0
Cx Cy # Vertical Restraints |# Horizontal Restraints Theta Tan® r max
32.1" 14.0" 6 6 163.8deg 0.283rad | -0.291 35.0"
Mx My  [Mxly-MylxyMylx-MxIxy| Ixly-Ixy? Max Loads per Location
Fp Only -90500 26293 |-5.60E+08| 2.06E+07 | 4.85E+06| Comp (Max Vert) 2329 #
Mz Tens. (Min Vert) 1673 #
Static Vert| -5103 1754 [-3.16E+07| 1.37E+06 | 5666 Shear 396 #
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THE vMC GROUP
Aeroflex International Isolators - Amber/Booth - Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 45 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

X-v-b. Check Bolting of Equipment to Structural steel

Tag: UUT-12

Bolting using 1/2" diameter SAE Grade 8/ ASTM A490 bolt at each bolt location

Fastener Loading Fastener Stress
Type Diameter Area Tension Shear Tension Shear
A325 0.500 0.196 in"2 1673 # 396 # 8.52 ksi 2.02 ksi
Nominal Stress Allowable Stress Pass/Fail
Fot Frv F'nt Ftaiow Fv aliow Tension Shear
90 ksi 48 ksi 90 ksi 45 ksi 24 ksi PASS PASS

Check Bolting to Steel Structure
Stress Area = 0.196 in"2

8.52 ksi
2.02 ksi

1673 # / 0.196in"2
396 # / 0.196in"2

Design Tension Stress of the Bolt
Design Shear Stress of the Bolt

Fnt = Nominal Tensile Stress from Table J3.2 = 90 ksi
Fnv = Nominal Shear Stress from Table J3.2 = 48 ksi
fv = Design Shear Stress

Q =2.00 (ASD)

From AISC Manual of Steel Construction 13th Edition Section J3.6:

QFm 1:v < Fnt

,nt = 1 B 3Fnt - an

Applying the equation above to find the allowable tension stress at this shear;

F’ .
g;t = I:t,allowable = 45ksi

an
Q

= I:v,.:-lllowable = 24 ksi

Therefore, the 1/2" diameter A325 bolt is sufficient for this application ¢




TAG:

90.47

90.47

(6) 1/2" @ SAE GRADE 8 /
ASTM A490 BOLTS

= || %ﬁ

Note:

UuT-12

1)AIll Dimensions are in Inches
2)See Yaskawa dwg# DD.Z1.3R.F2.02

for details.

3) See Yaskawa dwg # USP03233 for

mounting foot details

CERTIFIED FOR:

JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

UUT-12 STEEL ANCHORAGE LAYOUT

CUSTOMER P.O.: 4200211053

THE vMC GROUP

SALES ORDER: 267486

The Power of Together
Bloomingdale, NJ 07403

Houston, TX 77041

SCALE :
NONE Membe,
46 OF 76
DRAWING NO.: REVISION
VMA-49850 01A
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THE vMC GROUP
Aeroflex International Isolators - Amber/Boath * Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB / DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 47 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015
X-v-d. Seismic Force Calculation: UUT-12 @D (JASD (Y AC-156
Ss=[ 3.00 ap= 2.5 From the tables:
zh=[ 1.0 Rp = 6 Fa=1.00 Min.limit | Actual | Max limit
Site Class D Ip= 15 Sps =[2.000 FoWp=[ 090¢'s | 1.50¢'s | 480¢'s
82?:5::;0}/ \% Calculated Seismic Design Category D DL £
Mfr| Yaskawa Model[N/A Load Combination 1| ~ 1.2 ;
Calculate the maximum loading at the most critical anchor location. Load Combination2| 0.9
Principal Axis Calculation
Input Data Calculated Loads
W horzg's vertg's Heg Xcg Ycg Phx PzMax ~ PzMin
2100 # 1500 0.500 1.600 274" 33.9%" 12.57" 3150#  3360# 1050 #
Overturning|  Rigid o
Restraint Locations Iyt Ixt Ixy J1 Loads Weight SeleirSnt:icb\::;t:al
(Fp Only) [Distribution
(X-Xcr)* P ot Static
X Y (XXer? | (Y-Yerf? (Y-Yer) P (Tens=-) | 1.0gVert | MaxVert | Min Vert
1| 1.00" 1.00" 1032 196 450 1228 2114 4 432 # 2805 2330
2l 1.00" 15.00" 1032 0 0 1032 -195 4 3414 351 -24
3 1.00" 29.00" 1032 196 -450 1228 -2504 # 250 # -2104 -2379
41 65.25" 1.00" 1032 196 -450 1228 2504 # 450 # 3224 2729
5/ 65.25" | 15.00" 1032 0 0 1032 195 4 359 # 769 374
6| 65.25" | 29.00" 1032 196 450 1228 2114 # 268 # -1685 -1980
Center of Restraints ly total Ix fotal Ixy total Jtotal 0# 2100 # 3360 1050
33.1" | 15.0" 6192 784 0 6976 0 0 0
Cx Cy # Vertical Restraints  [# Horizontal Restraints Theta Tan® | rmax
32.1" 14.0" 6 6 163.8deg 0.283rad | -0.291 35.0"
Mx My | Mxly-Mylxy Myb-Mxixy| Ixly-by? Max Loads per Location
FoOnly | -129285 | 37561 | -8.01E+08 | 2.94E+07|4.85E+06( Comp (Max Vert) 3224 #
Mz Tens. (Min Vert) 2379 #
Static Vert| -5103 1754 | -3.16E+07 [ 1.37E+06 | 8094 Shear 566 #
Design Tension = 23794 Design Shear = 5664#

Equipment is attached to concrete with (4) Hilti Kwik Bolt TZ-CS, 1/2" Dia. with 3.25" min. embedment
Edge distance of 6" on a 6" thick concrete pad of 4000Psi
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www. hilti.us Profis Anchor 2.4.8
Company: Page: 48

Specifier: Project:

Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Installation:

Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [in.] & Loading [Ib, in.Ib]

Kwik Bolt TZ - CS 1/2 (3 1/4)

Nt act = 3.250 in., hpom = 3.625 in.
Carbon Steel

ESR-1917

5/1/2013 | 5/1/2015

design method ACI 318-11 / Mech.

e, = 0.000 in. (no stand-off); t = 0.375 in.

Iy x I, xt=2.000 in. x 2.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)

no profile

cracked concrete, 4000, f.' = 4000 psi; h = 6.000 in.

hammer drilled hole, installation condition: dry

tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar
Tension load: yes (D.3.3.4.3 (d))

Shear load: yes (D.3.3.5.3 (c))

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Profis Anchor 2.4.8

Company: Page: 49

Specifier: Project:
Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization

Loading Proof Load Capacity pn/ By [%] Status
Tension Pullout Strength 2379 3031 791/ - OK
Shear Concrete edge failure in direction x+ 566 2868 -120 OK
Loading B Bv 4 Utilization gy [%] Status
Combined tension and shear loads 0.785 0.197 5/3 74 OK

Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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/! (6) 1/2" @ HILTI KWIK BOLT TZ-CS
MIN. 3.25" EMBEDMENT
6" EDGE DISTANCE
4000 PSI CONCRETE
W/ 6" THICK.

TAG: UUT-12

Note:
1)AIll Dimensions are in Inches

2)See Yaskawa dwg# DD.Z1.3R.F2.02

for details.

3) See Yaskawa dwg # USP03233 for

mounting foot details

CERTIFIED FOR:

JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

CUSTOMER P.O.: 4200211053

SALES ORDER: 267486

UUT-12 CONCRETE ANCHORAGE LAYOUT

The Power of Together
Bloomingdale, NJ 07403 VMA-49850 01A
Houston, TX 77041

SCALE :
NONE Membe,
50 OF 76
THE VMC G RO U P |DRAWING NO.: REVISION
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THE vMC GROUP
Aeroflex International Isolators - Amber/Booth - Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB / DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 51 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015
X-vi-a. Seismic Force Calculation: UUT-13 ¥ LRFD ‘ @®ASD () AC-156
Ss=[ 3.00 ap = 2.5 From the tables:
z/h = 1.0 Rp = 6 Fa ={1.00 Min. limit | Actual [Max. limit
Site Class D Ip = 1.5 Spg =|2.000 Fo/Wp=1] 0.90¢gs | 1.50¢g's | 4.80¢'s
Occupancy v Calculated Seismic Design D
Category Category DL E
Mfr| Yaskawa Model[N/A Load Combination 1 1 0.7
Calculate the maximum loading at the most critical anchor location. Load Combination 2| 0.6 '

Principal Axis Calculation

Input Data Calculated Loads
W horz g's vert g's Hcg xcg Ycg Phx Pz Max Pz Min
2200 # 1.050 0.320 1.280 39.40" 36.53" 12.23" 2310# 2816 # 704 #

Overturning|  Rigid _ :
Restraint Locations | Iy X1 Ixy J Loads | Weight Segi:]t'ﬁb\lj::r'lca'
(Fp Only) |Distribution
(X-Xer)* P ot Static
X Y (XXer? | (Y-Yer)? | (Y-Yer) r? (Tens = -) | 1.0 g Vert | Max Vert | Min Vert
1 1.05" 1.05" 1006 87 295 1093 -2546 # 3754 -2066 -2426
2| 1.05" 19.68" 1006 87 -295 1093 2141 # 595 # 2903 2332
3| 64.48" 1.05" 1006 87 -295 1093 2141 # 505 # -1495 -1980
4] 64.48" 19.68" 1006 87 295 1093 2546 # 725 # 3474 2778
Center of Restraints | ly total Ix total | Ixytotal | Jtotal O# 2200 # 2816 704
32.8" 10.4" 4023 347 0 4370 0 0 0
Cx Cy # Vertical Restraints (# Horizontal Restraints Theta TanB r max
31.7" 9.3" 4 4 16.4deg 0.286rad | 0.294 33.1"
Mx My  [Mxly-MylxyMyIx-MxIxy| Ixly-Ixy? Max Loads per Location

Fp Only 87325 25648 | 3.51E+08 | 8.90E+06 | 1.40E+06| Comp (Max Vert) 3474 #

Mz Tens. (Min Vert) 2426 #

Static Vert| 4103 8283 | 1.65E+07|2.87E+06| 9706 Shear 651 #
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THE vMC GROUP
Aeroflex International Isolators - Amber/Booth - Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 52 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

X-vi-b. Check Bolting of Equipment to Structural steel

Tag: UUT-13
Bolting using 1/2" diameter SAE Grade 8/ ASTM A490 bolt at each bolt location
Fastener Loading Fastener Stress
Type Diameter Area Tension Shear Tension Shear
A325 0.500 0.196 in"2 2426 # 651 # 12.36 ksi 3.32 ksi
Nominal Stress Allowable Stress Pass/Fail
Fot Frv F'nt Ftaiow Fv aliow Tension Shear
90 ksi 48 ksi 90 ksi 45 ksi 24 ksi PASS PASS

Check Bolting to Steel Structure
Stress Area = 0.196 in"2

12.36 ksi
3.32 ksi

2426 # / 0.196 in"2
651# / 0.196in"2

Design Tension Stress of the Bolt
Design Shear Stress of the Bolt

Fnt = Nominal Tensile Stress from Table J3.2 = 90 ksi
Fnv = Nominal Shear Stress from Table J3.2 = 48 ksi
fv = Design Shear Stress

Q =2.00 (ASD)

From AISC Manual of Steel Construction 13th Edition Section J3.6:

QFm 1:v < Fnt

,nt = 1 B 3Fnt - an

Applying the equation above to find the allonable tension stress at this shear;

F’ .
g;t = I:t,allowable = 45ksi

an
Q

= I:v,.:-lllowable = 24 ksi

Therefore, the 1/2" diameter A325 bolt is sufficient for this application ¢




TAG: UUT-11

[+ 4 4
19,67
+ /]
_ 6343 !
84.10
(4) 1/2" @ SAE GRADE 8 /
ASTM A490 BOLTS
Note:
. \ 1)AIll Dimensions are in Inches
= ! LI

2)See Yaskawa dwg# DD.Z1.1.F2.02
for details.

SCALE :
CERTIFIED FOR: NONE wembe
JOB NAME: Pase Il VFDs Seismic Anchorage TS E— ......I‘—.mm}.:
CUSTOMER : Yaskawa UUT-11 STEEL ANCHORAGE LAYOUT 53 OF 76
CUSTOMER P.O.: 4200211053 THE VMC_G RO U F [DRAWING No: REVISION
Blogmingdans, B 07403 VMA-49850 01A
SALES ORDER: 267486 Houston, TX 77041
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THE vMC GROUP
Aeroflex International Isolators - Amber/Boath * Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB / DWG NUMBER REV.NO. | SHEET NO.
Yaskawa VFDs Phase [l OSP & IBCS VMA-49850-1A 00 54 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015
X-vi-a. Seismic Force Calculation: UUT-13 @D (JAD (D AC-15
Ss=| 3.00 ap= 25 From the tables:
zh=| 1.0 Rp= 6 Fa=(1.00 Min.limit | Actual | Max.limit
Site Class D Ip = 15 Sps =|2.000 FpWp=| 090¢'s | 150g's | 4809’
Occupancy _— ,
Category IV Calculated Seismic Design Category D DL e
M| Yaskawa |  Model[N/A Load Combination 1| 1.2 1
Calculate the maximum loading atthe most critical anchor location. Load Combination2| 0.9
Principal Axis Calculation
Input Data Calculated Loads
w horzg's vertg's Heg Xcg Yeg Phx PzMax  PzMin
2200# 1500 0500 1.600 39.40"  36.53"  12.23" | 33004  3520# = 1100#
Overturning|  Rigid o
Restraint Locations Iyt Ixt by J1 Loads | Weight Se;g:icb\:::fm
(Fp Only) |Distribution
(X-Xer)* Pot Static
X Y XXen? | (Y-Yer? | (Y-Yer) ¢ | (Tens=-) | 1.0gVert | MaxVert | MinVert
1| 1.05" 1.05" 1006 87 295 1093 | -3637# 3754 -3038 | -3450
2| 1.05" 19.68" 1006 87 -295 1093 3059 # 595 # 4011 3357
3| 64.48" 1.05" 1006 87 -295 1093 | -3059# 505# -2251 -2807
4] 64.48" | 19.68" 1006 87 295 1093 3637# 7254 4798 4000
Center of Restraints | lytotal Ix fotal Ixy total Jtotal 0# 2200 # 3520 1100
328" | 104" 4023 347 0 4370 0 0 0
Cx Cy # Vertical Restraints  |# Horizontal Restraints Theta Tang r max
3.7 9.3" 4 4 16.4deg 0.286rad | 0.294 33.1"
Mx My | Mxly-Mylxy Myb-Mxby| Kly-ixy? Max Loads per Location
FpOnly | 124750 | 36640 | 5.02E+08 | 1.27E+07| 1.40E+06| Comp (Max Vert) 4798 #
Mz Tens. (Min Vert) 3450 #
Static Vert| 4103 8283 | 1.65E+07 | 2.87E+06| 13865 Shear 930 #
Design Tension = 3450# Design Shear = 930#

Equipment is attached to concrete with (4) HIT-HY 200 + HIS-N B7, 1/2" Dia. with 5" min. embedment
Edge distance of 8" on a 8" thick concrete pad of 4000Psi
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Profis Anchor 2.4.8

Company:
Specifier:
Address:
Phone | Fax:
E-Mail:

Page: 55
Project:

Sub-Project | Pos. No.:

Date: 4/1/2015

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Installation:

Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [in.] & Loading [Ib, in.Ib]

HIT-HY 200 + HIS-N B7 1/2 |
het act = 5.000 in., hyom = 5.000 in. T

ASTM A 193 Grade B7

ESR-3187

5/1/2014 | 3/1/2016

design method ACI 318-11 / Chem

e, = 0.000 in. (no stand-off); t = 0.375 in.

Iy x I, xt=2.000 in. x 2.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)

R AR e

no profile

cracked concrete, 4000, f.' = 4000 psi; h = 8.000 in., Temp. short/long: 32/32 °F
hammer drilled hole, installation condition: dry

tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar
Tension load: yes (D.3.3.4.3 (d))

Shear load: yes (D.3.3.5.3 (c))

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Profis Anchor 2.4.8

Company: Page: 56

Specifier: Project:
Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 4/1/2015

E-Mail:

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization

Loading Proof Load Capacity pn/ By [%] Status
Tension Bond Strength 3450 3793 91/- OK
Shear Steel Strength 930 4471 -121 OK
Loading B Bv 4 Utilization gy [%] Status
Combined tension and shear loads 0.909 0.208 5/3 93 OK

Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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TAG: UUT-11

(4) 1/2" @ HIT-HY 200 + HIS N B7

MIN. 5" EMBEDMENT
8" EDGE DISTANCE
4000 PSI CONCRETE
W/ 8" THICK.

Note:

1)AIl Dimensions are in Inches
2)See Yaskawa dwg# DD.Z1.1.F2.02

for details.

CERTIFIED FOR:

JOB NAME: Pase Il VFDs Seismic Anchorage

CUSTOMER : Yaskawa

CUSTOMER P.O.: 4200211053

SALES ORDER: 267486

UUT-11 CONCRETE ANCHORAGE LAYOUT

THE vMC GROUP
The Power of Together
Bloomingdale, NJ 07403
Houston, TX 77041

SCALE :
NONE | gembe,
57 OF 76
DRAWING NO.: REVISION
VMA-49850 01A
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THE vMC GROUP
Aeroflex International Isolators | Amber/Booth = Korfund Dynamics | Vibration Mountings & Controls

PROJECT JOB/DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 58 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

Equipment Tag

UUT-14 on steel structure

X-vii-a. Seismic Restraint Load Calculation

Load Combinations are as per ASD

Mir] Yaskawa | Model|N/A
Input Values
Coefficient Value Units Description
X 10.55 in Equipment Depth
Y 8.7 in Distance Between Attachment Points Along Unit Width
Z 20.76 in Distance Between Attachment Points Along Unit Height
m 70 Ibs Equipment Mass
Oh 1.05 g Fo.n/ Wy = Horizontal Seismic Acceleration
ov 1.28 g (Fov / Wy + W) = Vertical Seismic Acceleration
Xeq 5.275 in Center of Gravity Along Depth Direction
Yoq 4.35 in Center of Gravity Along Width Direction
Zg 10.38 in Center of Gravity Along Height Direction
Critical Angle
Coefficient Value Units Description
(0] 29 degrees Worst Case Angle to Apply Seismic Acceleration

mghx = (Fp,w/' Wp)sin(@)

mghy = (FpW/'Wp)cos(¢)

MgyXeg + Mahx(Zeg - Z/2) + MOnx + MQGnyXeg + mgh,x(\ch—Y/Z\)

Tmax = 57

Isometric View

27 4 2Y 2Y

Vi = (12 (e)”

- L

s 401bs | Vimax 28 Ibs
. K—x—3
S |
X k= X—3 I
I |
I — - b
./. E/,mg > mg,

A

Plan View Side Elevation View
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THE vMC GROUP
Aeroflex International Isolators - Amber/Booth - Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 59 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

Tag: UUT-14 using 1/4" diameter screws

Check 1/4" ¢ screw to Steel Structure
Stress Area = 0.0491 in2

40 lbs.
28 Ibs.

Design Tension of the Bolt
Design Shear of the Bolt

Allowable tension load is 115 Ibs (Table 2).
Allowable Shear load is 215 Ibs (Table 4A).

Allowable Pullout load 115 Ibs > Design Tension load 40 Ibs.

Allowable Shear load 215 Ibs > Design Shear load 28 Ibs.

X-vii-b. Check screw of Equipment to Structural steel

From ICC-ES Report, ESR-2196, Table 2 (page 6 of 10) and Table 4A (page 8 of 10),
Attachment to minimum of gauge 20 steel where the screw head is not in contact,

Therefore, the 1/4"¢ screw is sufficient for this application
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THE vMC GROUP
Aeroflex International Isolators | Amber/Booth = Korfund Dynamics | Vibration Mountings & Controls

PROJECT JOB/DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 60 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

Equipment Tag
UUT-1 Microdrive on steel structure
X-viii-a. Seismic Restraint Load Calculation Load Combinations are as per ASD
Mir] Yaskawa | Model|N/A
Input Values
Coefficient Value Units Description
X 5.6 in Equipment Depth
Y 4.05 in Distance Between Attachment Points Along Unit Width
Z 4.65 in Distance Between Attachment Points Along Unit Height
m 5.3 Ibs Equipment Mass
Oh 1.05 g Fo.n/ Wy = Horizontal Seismic Acceleration
ov 1.28 g (Fov / Wy + W) = Vertical Seismic Acceleration
Xeq 2.8 in Center of Gravity Along Depth Direction
Yoq 2.025 in Center of Gravity Along Width Direction
Zg 2.325 in Center of Gravity Along Height Direction
Critical Angle
Coefficient Value Units Description
(0] 27 degrees Worst Case Angle to Apply Seismic Acceleration

Tmax =

mghx = (Fp,w/' Wp)sin(@)

mghy = (FpW/'Wp)cos(¢)

MgyXeg + Mahx(Zeg - Z/2) + MOnx + MQGnyXeg + mgh,x(\ch—Y/Z\)

2Z

Isometric View

27 4 2Y 2Y

Vi = (12 (e)”

- L

s 4ibs | Vimax 2 Ibs
. K—x—3
S |
X k= X—3 I
I |
I — - b
./. E/,mg > mg,

? Ly
& BN

Side Elevation View

A

Plan View
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THE vMC GROUP
Aeroflex International Isolators - Amber/Booth - Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 61 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

X-viii-b. Check screw of Equipment to Structural steel
Tag: UUTs-1& 4 (Micro drives) using #8 screws

Check 0.164" ¢ screw to Steel Structure
Stress Area = 0.0211 in2

Design Tension of the Bolt 4 |bs.
Design Shear of the Bolt = 2lbs.

From ICC-ES Report, ESR-2196, Table 2 (page 6 of 10) and Table 4A (page 8 of 10),
Attachment to minimum of gauge 20 steel where the screw head is not in contact,
Allowable tension load is 75 Ibs (Table 2).

Allowable Shear load is 174 Ibs (Table 4A).

Allowable Pullout load 75 Ibs > Design Tension load 4 Ibs.

Allowable Shear load 174 Ibs > Design Shear load 2 Ibs.

Therefore, the #8 screw is sufficient for this application A

Please refer to Yaskawa drawing DD.J1K.FR11.IP20 for mounting




Rl
—

THE vMC GROUP

Aeroflex International Isolators | Amber/Booth = Korfund Dynamics | Vibration Mountings & Controls

PROJECT JOB/DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 62 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

Equipment Tag

UUT-2 Microdrive on steel structure

X-ix-a. Seismic Restraint Load Calculation

Load Combinations are as per ASD

Mir] Yaskawa | Model|N/A
Input Values
Coefficient Value Units Description
X 7 in Equipment Depth
Y 6.22 in Distance Between Attachment Points Along Unit Width
Z 4.65 in Distance Between Attachment Points Along Unit Height
m 6.6 Ibs Equipment Mass
Oh 1.05 g Fo.n/ Wy = Horizontal Seismic Acceleration
ov 1.28 g (Fov / Wy + W) = Vertical Seismic Acceleration
Xeq 35 in Center of Gravity Along Depth Direction
Yoq 3.11 in Center of Gravity Along Width Direction
Zg 2.325 in Center of Gravity Along Height Direction
Critical Angle
Coefficient Value Units Description
() 30 degrees Worst Case Angle to Apply Seismic Acceleration

mghx = (Fp,w/' Wp)sin(@)

mghy = (FpW/'Wp)cos(¢)

MgyXeg + Mahx(Zeg - Z/2) + MOnx + MQGnyXeg + mgh,x(\ch—Y/Z\)

Tmax = 57

Isometric View

27 4 2Y 2Y

Vi = (12 (e)”

- L

s 6lbs | Vimax 3 Ibs
. K—x—3
S |
X k= X—3 I
I |
I — - b
./. E/,mg > mg,

F E)
S ol

A

Plan View Side Elevation View
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THE vMC GROUP
Aeroflex International Isolators - Amber/Booth - Korfund Dynamics | Vibration Mountings & Contrals

PROJECT JOB 7 DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 63 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

X-ix-b. Check screw of Equipment to Structural steel
Tag: UUT-2(Micro drive) using #8 screws

Check 0.164" ¢ screw to Steel Structure
Stress Area = 0.0211 in2

Design Tension of the Bolt 6 Ibs.
Design Shear of the Bolt = 3lbs.

From ICC-ES Report, ESR-2196, Table 2 (page 6 of 10) and Table 4A (page 8 of 10),
Attachment to minimum of gauge 20 steel where the screw head is not in contact,

Allowable tension load is 75 Ibs (Table 2).
Allowable Shear load is 174 Ibs (Table 4A).

Allowable Pullout load 75 Ibs > Design Tension load 6 Ibs.

Allowable Shear load 174 Ibs > Design Shear load 3 Ibs.

Therefore, the #8 screw is sufficient for this application \
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THE vMC GROUP
Aeroflex International Isolators | Amber/Booth = Korfund Dynamics | Vibration Mountings & Controls

PROJECT JOB/DWG NUMBER REV. NO. SHEET NO.
Yaskawa VFDs Phase Il OSP & IBCS VMA-49850-1A 00 64 of 76
CUSTOMER BY DATE CHECKED DATE
Yaskawa RJH 4/1/2015

Equipment Tag

UUT-3 Microdrive on steel structure

X-x-a. Seismic Restraint Load Calculation

Load Combinations are as per ASD

Mir] Yaskawa | Model|N/A
Input Values
Coefficient Value Units Description
X 7.36 in Equipment Depth
Y 7.56 in Distance Between Attachment Points Along Unit Width
Z 13.23 in Distance Between Attachment Points Along Unit Height
m 20.2 Ibs Equipment Mass
Oh 1.05 g Fo.n/ Wy = Horizontal Seismic Acceleration
ov 1.28 g (Fov / Wy + W) = Vertical Seismic Acceleration
Xeq 3.68 in Center of Gravity Along Depth Direction
Yoq 3.78 in Center of Gravity Along Width Direction
Zg 6.615 in Center of Gravity Along Height Direction
Critical Angle
Coefficient Value Units Description
() 33 degrees Worst Case Angle to Apply Seismic Acceleration

mghx = (Fp,w/' Wp)sin(@)

mghy = (FpW/'Wp)cos(¢)

MgyXeg + Mahx(Zeg - Z/2) + MOnx + MQGnyXeg + mgh,x(\ch—Y/Z\)

Tmax =

2Z

27 4 2Y 2Y

Vi = (12 (e)”

- L

Isometric View

s 11lbs | Vimax 8 Ibs
x, k=x—
o |
X k= X—3 I
| | ]
(I — b
./. E/,mg > mg,

F E)
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X-x-b. Check screw of Equipment to Structural steel
Tag: UUT-3 (Micro drive) using 1/4 diameter screws

Check 1/4" ¢ screw to Steel Structure
Stress Area = 0.0491 in2

Design Tension of the Bolt 11 Ibs.
Design Shear of the Bolt = 8lbs.

From ICC-ES Report, ESR-2196, Table 2 (page 6 of 10) and Table 4A (page 8 of 10),
Attachment to minimum of gauge 20 steel where the screw head is not in contact,

Allowable tension load is 115 Ibs (Table 2).
Allowable Shear load is 215 Ibs (Table 4A).

Allowable Pullout load 115 Ibs > Design Tension load 11 Ibs.

Allowable Shear load 215 Ibs > Design Shear load 8 Ibs.

Therefore, the 1/4"¢ screw is sufficient for this application
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