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Project : UC DAVIS

Subject: Anchorage

Comm No.: 1500-159-01 Page:      of

Name: Voznenko Date: 6/14/23

2019 CBC & ASCE 7-16 EQUIPMENT ANCHORAGE FORCES - CU-1

Height, H = 53.0 in

Height to center of gravity, z = 27.0 in

Width, W = 13.0 in

Overturning Dimension, ω = 13.0 in

# of anchors in tension, #T,ω = 2

x = 6.5 in

x' = 6.5 in

Length, L = 42.0 in

Overturning Dimension, l  = 24.0 in

# of anchors in tension, #T,l  = 4

y = 21.0 in

y' = 21.0 in

Weight, Wp = 214 lbs

# of anchors in shear, #V = 4

Height of component with respect to grade, z = 40 ft

Average roof height, h = 40 ft

Seismic
Seismic design requirements for equipment are based on ASCE 7-16, Chapter 13.

COMPONENT AMPLIFICATION FACTOR

ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 ap = 1.0

COMPONENT RESPONSE MODIFICATION FACTOR

ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 Rp = 2.5

DESIGN SPECTRAL RESPONSE ACCELERATION

CBC Section 1613A.3.4 & CBC Equation 16A-39 SDS = 0.498

COMPONENT IMPORTANCE FACTOR

ASCE Section 13.1.3 Ip = 1.00

ATTACHMENT FACTOR IN CONCRETE OR MASONRY

ASCE Section 13.4.2.1 and ACI 318-14 sec 17.2.3.4.3 d Ω factor = 1.0

SEISMIC DESIGN FORCE

ASCE Section 13.3.1 & ASCE Equation 13.3-1 Fp = 0.4*ap*SDS*Wp/(Rp/Ip)(1+2z/h) Fp = 0.239 Wp

ASCE Section 13.3.1 & ASCE Equation 13.3-2 Fp.max = 1.6*SDS*Ip*Wp Fp,max = 0.797 Wp

ASCE Section 13.3.1 & ASCE Equation 13.3-3 Fp,min = 0.3*SDS*Ip*Wp Fp,min = 0.149 Wp

SEISMIC DESIGN FORCES (ASD)

ASCE Section 13.1.7 & 13.3.1 Fp,ASD = 0.7(Fp,govern) Fp,ASD = 0.167 Wp

ASCE Section 13.1.7 & 13.3.1 Fpv,ASD = 0.7(0.2*SDS*Wp) Fpv,ASD = 0.070 Wp

DESIGN FORCES 

Fp,Ω = Fp,ASD * Wp * Ω factor = 36 lbs   OTM - DLRM           0.3 * OTM

OTM = z * Fp,Ω = 967 lb-in       ω * #T,ω l  * #T,l 

Fpv,ASD = 15 lbs

DLRM = (0.6Wp - Fpv,ASD) * xmin = 738 lb-in   Fp,ASD,Ω * (2 * ymax / L) 

                #V

(V is approximate when number of anchors exceeds 4) 

Use (4) - 3/8"Ø Hilti Kwik Bolt TZ w/ 2" Effective Embedment (Slab on Grade Condition, 4" min)

T = 12 lbs

9 lbs

T = 

V = V =

P6



Project : UC DAVIS
Subject: Anchorage
Comm No.: 1500-159-01 Page:      of
Name: Voznenko Date: 10/12/23

2022 CBC & ASCE 7-16 EQUIPMENT ANCHORAGE FORCES - CU-1

Height, H = 53.0 in
Width, W = 13.0 in

Overturning Dimension, ω = 13.0 in
# of anchors in tension, #T,ω = 2

x = 6.5 in
x' = 6.5 in

Length, L = 24.0 in
Weight, Wp = 214 lbs

# of anchors in shear, #V = 4
Height of component with respect to grade, z = 40 ft

Wind
Wind design requirements for equipment are based on ASCE 7-16, Section 30.11

RISK CATEGORY (OC)
ASCE TABLE 1.5-1 RC = II

BASIC WIND SPEED (3 SECOND GUST)
ASCE Figure 26.5-1 V = 95 mph

EXPOSURE CATEGORY (EC)
ASCE SECTION 26.7 EC = C

VELOCITY PRESSURE EXPOSURE COEFFICIENT
ASCE Table 26.3.1 kz = 1.04

TOPOGRAPHIC FACTOR
ASCE Section 26.8.2 kzt = 1.0

WIND DIRECTIONALITY FACTOR
ASCE Table 26.6.1 kd = 0.85

FORCE COEFFICIENT
ASCE Section 29.4.1 GCr = 1.5

Ground Elevation Factor
ASCE Table 26.9-1 Ke= 1.0

VELOCITY PRESSURE
ASCE Section 29.3.2 qz = 0.00256*Kz*Kzt*Kd*Ke*V2 qz = 20.5 psf

DESIGN WIND FORCE
ASCE Section 29.5.1 PASD = 0.6 * (qz*GCr) PASD = 18.4 psf

DESIGN FORCES

FASD = PASD * (H*L/144) = 163 lbs
OTM = FASD * (H/2)= 4318 lb-in

DLRM = (0.6Wp) * xmin = 835 lb-in    FASD                             
     #V

Use (4)
         TALL = 
         VALL = 

         UNITY CHECK = 0.16 OK
915 lbs

T =   OTM - DLRM T = 134 lbs     ω * #T

V = V = 41 lbs

3/8"Ø Hilti Kwik Bolt TZ w/ 2" Effective Embedment (Slab on Grade Condition, 4" min)
1154 lbs

Not used.

Note:
Load less than
calculation shown in
P8 in original calc
package OK.

Updated Sheet P7

R1

R1

R1

R1

R1



Page ____ of ______

Date _______________

Project ___________________________________________________________________

Subject __________________________________________________________________

Comm No. __________________________________________

Name ______________________________________________

UC Davis

Anchorage
1500 - 159-01

voznenke

NSATEUNIT (C4-1) ANCHORAGE
MAX WT =214(65

Trax =191 IS

Umax
=55 L6S

z =

ReBBW =199 L6s

2 =tan"(19155) =540

5/8"x 2'12"lag screw

Check lay capacity

n
=214 L65

Wp =21416 x2"12" =53526s

z1
=140((6 =0.5,102a) - 1400sx

2'=1174s

1.0x 535x117
zi2=twistsin (5y=244.5Hs
z'85 z r

6000244.54635499163 *

P8

Please see P12



Project : UC DAVIS

Subject: Anchorage

Comm No.: 1500-159-01 Page:      of

Name: Voznenko Date: 6/14/23

2019 CBC & ASCE 7-16 EQUIPMENT ANCHORAGE FORCES - CU-2

Height, H = 38.0 in

Height to center of gravity, z = 19.0 in

Width, W = 13.0 in

Overturning Dimension, ω = 13.0 in

# of anchors in tension, #T,ω = 2

x = 6.5 in

x' = 6.5 in

Length, L = 38.0 in

Overturning Dimension, l  = 24.0 in

# of anchors in tension, #T,l  = 4

y = 19.0 in

y' = 19.0 in

Weight, Wp = 153 lbs

# of anchors in shear, #V = 4

Height of component with respect to grade, z = 40 ft

Average roof height, h = 40 ft

Seismic
Seismic design requirements for equipment are based on ASCE 7-16, Chapter 13.

COMPONENT AMPLIFICATION FACTOR

ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 ap = 1.0

COMPONENT RESPONSE MODIFICATION FACTOR

ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 Rp = 2.5

DESIGN SPECTRAL RESPONSE ACCELERATION

CBC Section 1613A.3.4 & CBC Equation 16A-39 SDS = 0.498

COMPONENT IMPORTANCE FACTOR

ASCE Section 13.1.3 Ip = 1.00

ATTACHMENT FACTOR IN CONCRETE OR MASONRY

ASCE Section 13.4.2.1 and ACI 318-14 sec 17.2.3.4.3 d Ω factor = 1.0

SEISMIC DESIGN FORCE

ASCE Section 13.3.1 & ASCE Equation 13.3-1 Fp = 0.4*ap*SDS*Wp/(Rp/Ip)(1+2z/h) Fp = 0.239 Wp

ASCE Section 13.3.1 & ASCE Equation 13.3-2 Fp.max = 1.6*SDS*Ip*Wp Fp,max = 0.797 Wp

ASCE Section 13.3.1 & ASCE Equation 13.3-3 Fp,min = 0.3*SDS*Ip*Wp Fp,min = 0.149 Wp

SEISMIC DESIGN FORCES (ASD)

ASCE Section 13.1.7 & 13.3.1 Fp,ASD = 0.7(Fp,govern) Fp,ASD = 0.167 Wp

ASCE Section 13.1.7 & 13.3.1 Fpv,ASD = 0.7(0.2*SDS*Wp) Fpv,ASD = 0.070 Wp

DESIGN FORCES 

Fp,Ω = Fp,ASD * Wp * Ω factor = 26 lbs   OTM - DLRM           0.3 * OTM

OTM = z * Fp,Ω = 486 lb-in       ω * #T,ω l  * #T,l 

Fpv,ASD = 11 lbs

DLRM = (0.6Wp - Fpv,ASD) * xmin = 527 lb-in   Fp,ASD,Ω * (2 * ymax / L) 

                #V

(V is approximate when number of anchors exceeds 4) 

Use (4) -

 

  

3/8"Ø Hilti Kwik Bolt TZ w/ 2" Effective Embedment (Slab on Grade Condition, 4" min)

T = 0 lbs

6 lbs

T = 

V = V =

P9



Project : UC DAVIS

Subject: Anchorage

Comm No.: 1500-159-01 Page:      of

Name: Voznenko Date: 6/14/23

2013 CBC & ASCE 7-10 EQUIPMENT ANCHORAGE FORCES - CU-2

Height, H = 38.0 in

Width, W = 13.0 in

Overturning Dimension, ω = 13.0 in

# of anchors in tension, #T,ω = 2

x = 6.5 in

x' = 6.5 in

Length, L = 24.0 in

Weight, Wp = 153 lbs

# of anchors in shear, #V = 4

Height of component with respect to grade, z = 40 ft

Wind
Wind design requirements for equipment are based on ASCE 7-10, Section 30.11

RISK CATEGORY (OC)

ASCE TABLE 1.5-1 RC = II

BASIC WIND SPEED (3 SECOND GUST)

ASCE Figure 26.5-1 V = 95 mph

EXPOSURE CATEGORY (EC)

ASCE SECTION 26.7 EC = C

VELOCITY PRESSURE EXPOSURE COEFFICIENT

ASCE Table 29.3.1 kz = 1.04

TOPOGRAPHIC FACTOR

ASCE Section 26.8.2 kzt = 1.0

WIND DIRECTIONALITY FACTOR

ASCE Table 26.6.1 kd = 0.90

FORCE COEFFICIENT

ASCE Section 29.5.1 GCr = 1.9

VELOCITY PRESSURE

ASCE Section 29.3.2 qz = 0.00256*Kz*Kzt*Kd*V
2 qz = 21.7 psf

DESIGN WIND FORCE

ASCE Section 29.5.1 PASD = 0.6 * (qz*GCr) PASD = 24.7 psf

DESIGN FORCES

FASD = PASD * (H*L/144) = 157 lbs

OTM = FASD * (H/2)= 2977 lb-in

DLRM = (0.6Wp) * xmin = 597 lb-in    FASD                             

     #V

Use (4)

T = 
  OTM - DLRM

T = 92 lbs
     ω * #T

V = V = 39 lbs

3/8"Ø Hilti Kwik Bolt TZ w/ 2" Effective Embedment (Slab on Grade Condition, 4" min)

GovernPlease see allowable
strength

P10



Page ____ of ______

Date _______________

Project ___________________________________________________________________

Subject __________________________________________________________________

Comm No. __________________________________________

Name ______________________________________________

UC Davis

Anchorage
1500 - 159-01

voznenke

NSATEUNIT (C4-2) ANCHORAGE
MAX WT =153 (65

Trax =92 LAS

Umax=39 L6S

z =

Eme192 =99.9 6s

I =tan" (92/59) = 300

5/8"x 2'12"lag screw

Check lay capacity

n
=15365

Wip=153165 x2 "12" =38316s

z1
=104(6 =0.5,102a) =

M02s, xY"=117 is

z,2=itwilty-17,7x2n (50 = 189.44s

z'85 z

189.4263 - 99,9As Uwo

P11

Please see P12
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Project : UC DAVIS

Subject: Anchorage

Comm No.: 1500-159-01 Page:      of

Name: Voznenko Date: 6/19/23

2019 CBC & ASCE 7-16 EQUIPMENT ANCHORAGE FORCES - UPS

Height, H = 78.7 in

Height to center of gravity, z = 35.6 in

Width, W = 39.1 in

Overturning Dimension, ω = 39.1 in
# of anchors in tension, #T,ω = 2

x = 19.6 in

x' = 19.6 in

Length, L = 47.4 in

Overturning Dimension, l  = 47.4 in

# of anchors in tension, #T,l  = 4

y = 23.7 in

y' = 23.7 in
Weight, Wp = 842 lbs

# of anchors in shear, #V = 4

Height of component with respect to grade, z = 0 ft

Average roof height, h = 1 ft

Seismic
Seismic design requirements for equipment are based on ASCE 7-16, Chapter 13.

COMPONENT AMPLIFICATION FACTOR

ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 ap = 2.5

COMPONENT RESPONSE MODIFICATION FACTOR

ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 Rp = 2.5

DESIGN SPECTRAL RESPONSE ACCELERATION

CBC Section 1613A.3.4 & CBC Equation 16A-39 SDS = 0.498

COMPONENT IMPORTANCE FACTOR

ASCE Section 13.1.3 Ip = 1.00

ATTACHMENT FACTOR IN CONCRETE OR MASONRY

ASCE Section 13.4.2.1 and ACI 318-14 sec 17.2.3.4.3 d Ω factor = 2.0

SEISMIC DESIGN FORCE

ASCE Section 13.3.1 & ASCE Equation 13.3-1 Fp = 0.4*ap*SDS*Wp/(Rp/Ip)(1+2z/h) Fp = 0.199 Wp

ASCE Section 13.3.1 & ASCE Equation 13.3-2 Fp.max = 1.6*SDS*Ip*Wp Fp,max = 0.797 Wp

ASCE Section 13.3.1 & ASCE Equation 13.3-3 Fp,min = 0.3*SDS*Ip*Wp Fp,min = 0.149 Wp

SEISMIC DESIGN FORCES (ASD)

ASCE Section 13.1.7 & 13.3.1 Fp,ASD = 0.7(Fp,govern) Fp,ASD = 0.139 Wp

ASCE Section 13.1.7 & 13.3.1 Fpv,ASD = 0.7(0.2*SDS*Wp) Fpv,ASD = 0.070 Wp

DESIGN FORCES 

Fp,Ω = Fp,ASD * Wp * Ω factor = 235 lbs   OTM - DLRM           0.3 * OTM
OTM = z * Fp,Ω = 8359 lb-in       ω * #T,ω                  l  * #T,l 

Fpv,ASD = 59 lbs
DLRM = (0.6Wp - Fpv,ASD) * xmin = 8751 lb-in   Fp,ASD,Ω * (2 * ymax / L) 

                #V

(V is approximate when number of anchors exceeds 4) 

Use (4) -
         TALL = 

         VALL = 

         UNITY CHECK = 0.07 OK

3/8"Ø Hilti Kwik Bolt TZ w/ 2" Effective Embedment (Slab on Grade Condition, 4" min)

961 lbs

1020 lbs

T = 8 lbs

59 lbs

T = 

V = V =

P13



Project : UC DAVIS
Subject: Anchorage 
Comm No.: 1500-159-01 Page:      of
Name: Voznenko Date: 10/12/23

2022 CBC & ASCE 7-16 EQUIPMENT ANCHORAGE FORCES (LRFD) - CFCI
Height, H = 84.0 in

Height to center of gravity, z = 42.0 in
Width, W = 20.0 in

Overturning Dimension, ω = 16.0 in
# of anchors in tension, #T,ω = 2

x = 10.0 in
x' = 8.0 in

Length, L = 24.8 in
Overturning Dimension, l  = 24.8 in

# of anchors in tension, #T,l  = 2
y = 12.4 in
y' = 12.4 in

Weight, Wp = 750 lbs
# of anchors in shear, #V = 4

Height of component with respect to grade, z = 0.00 ft
Average roof height, h = 1.00 ft

Seismic
Seismic design requirements for equipment are based on ASCE 7-16, Chapter 13.

COMPONENT AMPLIFICATION FACTOR
ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 ap = 2.5

COMPONENT RESPONSE MODIFICATION FACTOR
ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 Rp = 2.5

DESIGN SPECTRAL RESPONSE ACCELERATION
SDS = 0.498

COMPONENT IMPORTANCE FACTOR
ASCE Section 13.1.3 Ip = 1.50

ATTACHMENT FACTOR IN CONCRETE OR MASONRY
ASCE Tables 13.5-1, 13.6-1 Ω factor = 2.0

SEISMIC DESIGN FORCE
ASCE Section 13.3.1 & ASCE Equation 13.3-1 Fp = 0.4*ap*SDS*Wp/(Rp/Ip)(1+2z/h) Fp = 0.299 Wp
ASCE Section 13.3.1 & ASCE Equation 13.3-2 Fp.max = 1.6*SDS*Ip*Wp Fp,max = 1.195 Wp
ASCE Section 13.3.1 & ASCE Equation 13.3-3 Fp,min = 0.3*SDS*Ip*Wp Fp,min = 0.224 Wp

SEISMIC DESIGN FORCES 
ASCE Section 13.1.8 & 13.3.1 Fp, = Fp,govern Fp = 0.299 Wp
ASCE Section 13.1.8 & 13.3.1 Fpv = 0.2*SDS*Wp Fpv = 0.100 Wp

DESIGN FORCES 
Fp,Ω = Fp * Wp * Ω factor = 448 lbs   OTM - DLRM           0.3 * OTM

OTM = z * Fp,Ω = 18824 lb-in       ω * #T,ω                  l  * #T,l 
Fpv = 75 lbs

DLRM = (0.9Wp - Fpv) * xmin = 4802 lb-in   Fp,Ω * (2 * ymax / L) 
                #V

(V is approximate when number of anchors exceeds 4) 

Use (4) -
         TALL = see HILTI PROFIS 
         VALL = 

         UNITY CHECK = 0.40 OK

1/2"Ø Hilti Kwik Bolt TZ2 w/ 2" Effective Embedment (Slab on Grade Condition, 4" min)
1586 lbs
2249 lbs

T = 552 lbs

112 lbs

T = 

V = V =
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