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Design Code Reference Document ASCE7-16
Risk Category \Y,
Site Class D - Default (See Section 11.4.3)
Type Value Description
Ss 0.549 MCER ground motion. (for 0.2 second period)
S, 0.248 MCER ground motion. (for 1.0s period)
Sus 0.747 Site-modified spectral acceleration value
Sw1 null -See Section 11.4.8 Site-modified spectral acceleration value
Sps 0.498 Numeric seismic design value at 0.2 second SA
Sp1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA
Type Value Description
SDC null -See Section 11.4.8 Seismic design category
Fa 1.36 Site amplification factor at 0.2 second
Fy null -See Section 11.4.8 Site amplification factor at 1.0 second
PGA 0.231 MCEg peak ground acceleration
Fpca 1.369 Site amplification factor at PGA
PGA, 0.316 Site modified peak ground acceleration
T 12 Long-period transition period in seconds
SsRT 0.549 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 0.576 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 1.5 Factored deterministic acceleration value. (0.2 second)
S1RT 0.248 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.263 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 0.6 Factored deterministic acceleration value. (1.0 second)
PGAd 0.5 Factored deterministic acceleration value. (Peak Ground Acceleration)
PGAyH 0.231 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration
Crs 0.953 Mapped value of the risk coefficient at short periods
Cr4 0.943 Mapped value of the risk coefficient at a period of 1 s

https://www.seismicmaps.org 1/3
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Type Value Description P2
Cy 1.066 Vertical coefficient

https://www.seismicmaps.org 2/3
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DISCLAIMER

D and its sponsors and contributors assume no responsibility or

While the information presented on this website is believed to be correct, S 1
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website.

https://www.seismicmaps.org 3/3
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=|  EXPANSION ANCHOR ALLOWABLE STRENGTHS PS
z. TABLE 1
N EXPANSION ANCHORS INSTALLED IN TO THE UNDERSIDE OF STRUCTURAL SAND-LIGHTWEIGHT CONCRETE
= (f'c MIN=3000 PSI) OVER METAL DECK
S ANCHOR DIA. (IN) EMBED (IN) SHEAR (LB) TENSION (LB)
3/8 2 747 604
1/2 2 1/4 1029 610
1/2 31/4 1173 1086
5/8 31/4 1353 836
5/8 41/4 2477 1941
TABLE 2
EXPANSION ANCHORS INSTALLED IN TO THE TOP OF STRUCTURAL SAND-LIGHTWEIGHT CONCRETE
(f'c MIN=3000 PSI) OVER METAL DECK
ANCHOR DIA. (IN) EMBED (IN) SHEAR (LB) TENSION (LB)
3/8 2 806 624
1/2 2.1/4 948 660
TABLE 3
EXPANSION ANCHORS INSTALLED IN NORMAL WEIGHT CONCRETE (f'c MIN=3000 PSI)
YR D~ —~~GHBED-P R B~
3/8 2 1020 961
1/2 2 1/4 1580 1101
NN AN PRIIN A AN AN P g A AN KA A A Nggha N AN NI
5/8 31/4 2579 2150
5/8 4 1/4 3772 3113
SECTION TITLE:
STANDARD PARTITION WALL DETAILS
SHEET TITLE: OPD NO.:
EXPANSION ANCHOR ALLOWABLE
STRENGTHS ST1.04

05/11/2017 OPD-0001-13; Reviewed for Code Compliance by Karim Page 21 of 86




Project : UC DAVIS

Subject: Anchorage

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

Name: \VVoznenko Date: 6/14/23

P6

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
¢ M Overturning Dimension, w = 13.0 in
# of anchors in tension, #1, = 2
FP”1 x= 6.5in
- c,G_d;____ CGy _ X' =65 iq
Fp Fp| — Length,L = 42.0in
Wpl 3 Overturning Dimension, / = 24.0 in
™ 0.3Fp # of anchors in tension, #;, = 4
N oo y=21.0in
1 } 3 y'=21.0in
)/ @ | Weight, W, = 214 |bs
ELEVATION I[I)-JMSELTSL%r\I‘I?T‘rE% %Nﬂ_ggs # of anchors in shear, #, = 4
Height of component with respect to grade, z = 40 ft
ELAN VIEW 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

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

DESIGN SPECTRAL RESPONSE ACCELERATION
CBC Section 1613A.3.4 & CBC Equation 16A-39

COMPONENT IMPORTANCE FACTOR
ASCE Section 13.1.3

ATTACHMENT FACTOR IN CONCRETE OR MASONRY
ASCE Section 13.4.2.1 and ACI 318-14 sec 17.2.3.4.3 d

SEISMIC DESIGN FORCE

ASCE Section 13.3.1 & ASCE Equation 13.3-1 Fp = 0.4*a,"Sps*W,/(R,/1,)(1+2z/h)

Q factor

Fo

1.0

25

0.498

1.00

1.0

0.239 Wp

ASCE Section 13.3.1 & ASCE Equation 13.3-2
ASCE Section 13.3.1 & ASCE Equation 13.3-3

FDAmax =1 -6*SDS*ID*WD
|:D,min = 0-3*SDS*ID*WD

SEISMIC DESIGN FORCES (ASD)

ASCE Section 13.1.7 & 13.3.1
ASCE Section 13.1.7 & 13.3.1

DESIGN FORCES

Foq=Fp.asp * W, * Q factor = 36 Ibs

DLRM = (0.6W,, - Fy, asp) * Ximin = 738 Ib-in

Fp,ASD = 0-7(Fp,qovern)
Fovasp = 0.7(0.2"Sps*Wp,)

Fomax = 0.797 Wp
Fomin = 0.149 Wp

Fp,ASD = 0.167 Wp
FDV,ASD = 0.070 Wp

_ OTM-DLRM 0.3*O0TM _
OTM =z *F, o= 967 Ib-in = o, S T=]121bs
va,ASD = 151bs
V= FD,ASD,Q * (2 * ymax/ L) v=191lbs
#y

(V is approximate when number of anchors exceeds 4)

Use (4) - 3/8"@ Hilti Kwik Bolt TZ w/ 2" Effective Embedment (Slab on Grade Condition, 4" min)
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Project : UC DAVIS
Subject: Anchorage
: Comm No.:  1500-159-01 Page: of
Archltecture | Englneering | Plannln . .
e I Name: ___ Voznenko __ Date: 10/12/23
E 2022 CBC & ASCE 7-16 EQUIPMENT ANCHORAGE FORCES% CuU-1

Height, H= 53.0 in

Width, W = 13.0in

Overturning Dimension, w = 13.0 in
# of anchors in tension, #r, = 2
x=6.5in
X' =6.5in
Length, L= 24.0in
Weight, W, = 214 Ibs
# of anchors in shear, #, = 4
Height of component with respect to grade, z = 40 ft

ELEVATION

Wind

Wind design requirements for equipment are based

RISK CATEGORY (OC)
ASCE TABLE 1.5-1

PLAN VIEW

DIMENSION TO ANCHOR
IF SUPPORTED ON LEGS

on ASCE 7-16, Section 30.11

BASIC WIND SPEED (3 SECOND GUST)

ASCE Figure 26.5-1

EXPOSURE CATEGORY (EC)
ASCE SECTION 26.7

VELOCITY PRESSURE EXPOSURE COEFFICIENT

ASCE Table 26.3.1

TOPOGRAPHIC FACTOR
ASCE Section 26.8.2

WIND DIRECTIONALITY FACTOR
ASCE Table 26.6.1
FORCE COEFFICIENT
ASCE Section 29.4.1
Ground Elevation Factor
ASCE Table 26.9-1

VELOCITY PRESSURE
ASCE Section 29.3.2

DESIGN WIND FORCE
ASCE Section 29.5.1

DESIGN FORCES

RC = Il
V = 95 mph
EC= C
k, = 1.04
ky= 1.0
Note: a
Load less than A ke= 0.85
calculation shown in
P8 in original calc GC,=15
package OK.
Ke= 1.0
d,= 0.00256*K,*K,*K,*Ke*V? a, = 20.5 psf

Pasp = 0.6 * (9,*GC,) Pasp = 18.4 psf

_ _OTM-DLRM )
Fasp = Pasp * (H*L/144) = 163 Ibs == T=[134Ibs
OTM = Fsp * (H/2)= 4318 Ib-in
DLRM = (0.6W,) * Xmin = 835 Ib-in V= Fasp v=le1 s
#y

Use = ilti Kwik Bolt TZ w/ 2" Effective Embedment (Slab on Grad

— T = 1154 bs

Not used.

ALL_ \JI\JIL)S
UNITY CHECK = 0.16 ‘ OK
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Project : UC DAVIS

Subject: Anchorage

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

Name: \VVoznenko 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
¢ M Overturning Dimension, w = 13.0 in
# of anchors in tension, #1, = 2
FP”1 x= 6.5in
- c,G_d;____ CGy _ X' =65 iq
Fp Fp| — Length, L = 38.0 in
Wpl 3 Overturning Dimension, / = 24.0 in
™ 0.3Fp # of anchors in tension, #;, = 4
i N - fit y= 19.0!n
| } ™ y'=19.0in
)/ @ | Weight, W, = 153 Ibs
ELEVATION I[I)-JMSELTSL%r\I‘I?T‘rE% %Nﬂ_ggs # of anchors in shear, #, = 4
Height of component with respect to grade, z = 40 ft
ELAN VIEW 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 a,=1.0
COMPONENT RESPONSE MODIFICATION FACTOR
ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 Rp,=25
DESIGN SPECTRAL RESPONSE ACCELERATION
CBC Section 1613A.3.4 & CBC Equation 16A-39 Sps = 0.498
COMPONENT IMPORTANCE FACTOR
ASCE Section 13.1.3 Il,=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 Qfactor= 1.0
SEISMIC DESIGN FORCE
ASCE Section 13.3.1 & ASCE Equation 13.3-1 Fp = 0.4*a,"Sps*W,/(R,/1,)(1+2z/h) Fp,= 0.239 Wp
ASCE Section 13.3.1 & ASCE Equation 13.3-2 Fp.max = 1.6"Sps*l,*W,, Fpmax = 0.797 Wp
ASCE Section 13.3.1 & ASCE Equation 13.3-3 Fp.min = 0.3*Sps™l,*W, Fp.min = 0.149 Wp
SEISMIC DESIGN FORCES (ASD)
ASCE Section 13.1.7 & 13.3.1 Foasp = 0.7(Fp govern) Fpasp = 0.167 Wp
ASCE Section 13.1.7 & 13.3.1 Fovasp = 0.7(0.2*Sps*W,) Fov.asp = 0.070 Wp
DESIGN FORCES
Fpao=Fp.asp * W, * Q factor = 26 Ibs T= OTM - DLRM 0.3*0OTM T=101bs
OTM =z *F, o= 486 Ib-in w *#r, [*#r,
va,ASD =11 lbs
DLRM = (0.6W,, - Fpy.asp) * Xmin = 527 Ib-in V= Fp.asD.0 *#(2 * Ymax ! L) v=l6bs
v

(V is approximate when number of anchors exceeds 4)

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

P9
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Project : UC DAVIS
I’ﬁ Subject: Anchorage
: Comm No.: 1500-159-01 Page: of
Archltecture | Englneering | Planalng Name: Voznenko Date: 6/14/23

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

E g W Height, H = 38.0 in
Width, W = 13.0 in
Overturning Dimension, w = 13.0in
# of anchors in tension, #1, = 2
X=6.5in
X' =6.5in
Length, L =24.0in
Weight, W, = 153 Ibs
# of anchors in shear, #, = 4
'I 1 L ° s L Height of component with respect to grade, z = 40 ft
|

C'G—'¢— | R

IHHHHHTHHHHIH
U
§

ELEVATION DIMENSION TO ANCHOR
IF SUPPORTED ON LEGS

PLAN VIEW

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

RISK CATEGORY (OC)

ASCE TABLE 1.5-1 RC= 1l
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 k,= 1.04
TOPOGRAPHIC FACTOR

ASCE Section 26.8.2 kx= 1.0
WIND DIRECTIONALITY FACTOR

ASCE Table 26.6.1 kg = 0.90
FORCE COEFFICIENT

ASCE Section 29.5.1 GC,=1.9
VELOCITY PRESSURE

ASCE Section 29.3.2 d,= 0.00256*K,*K*K4*V? q, = 21.7 psf

DESIGN WIND FORCE
ASCE Section 29.5.1 Pasp = 0.6 * (q,°GC,) Pasp = 24.7 psf

DESIGN FORCES

1 _OTM- DLRM
Fasp = Pasp * (H'L/144) = 157 Ibs W #
OTM = Fagp * (H/2)= 2977 Ib-in
DLRM = (0.6W,) * Xy = 597 Ib-in v _Faso
#y

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

Govern J

Please see allowable
strength
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DOWEL-TYPE FASTENERS

P12

Table 12K LAG SCREWS: Reference Lateral Design Values, Z, for Single Shear
{two member) Connections'***
for sawn lumber or SCL with ASTM AGE3, Grade 33 steel side plate (for t,=1/4") or
ASTM A 36 steel side plate (for t,=1/4")
(tabulated lateral design values are calculated based on an assumed length of lag
screw penetration, p, into the main member equal to 8D}

—
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P
o o
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h P =
i i
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B I
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0134 14 200 160 180 140 180 130 170 130 170 120 160 120 160 110 160 10 150 100 150 100
(10 gage] 516 2440 180 220 160 20 150 210 140 200 140 200 130 200 130 180 120 180 120 180 120
i 240 170 220 150 220 140 210 140 210 140 200 130 200 130 190 120 180 120 180 110

LARL] 4 220 170 210 1A I 150 20 140 190 140 190 13 1590 13 80 120 70 120 170 130

7 pape]] aME 260 180 240 170 30 160 230 160 230 150 280 150 220 150 Eali 130 A0 130 200 130
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1. Tabulated lateral design values, Z, shall be multiplied by all applicable adjustment factors (see Table 11.3.1).
2. Tabulated lateral design values, £, are for “reduced body dismeter”™ lag serews (see Appendix Table L2) mserted in side groin with screw axis perpendicular to
winnd filsers; screw penetration, p, imto the main member equal to 817 dow ..I bearing strengths, F,, of 61,850 psi for ASTM ".ﬁﬁ"- i nl._ 33 sreel and 7,000 psi

. W hLT-. th |¢1 ! SCTEW p-c.n-.lmlu'-n P, is Jess than 80 but m\l less I.h<m 4D, tabulated |.J.ll.| al design values, £, ~I1¢1I| b |11u||||'|||-.d by p H[J o1 |1l-.r<|| design values
shall be -_a]-.uI'll-_-l using the provisions ol 12.3 Iur the udu-.-.d p-_m.lmnnn
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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

x X
L] @
vat >
6.6, GG
x —_— |
T 4| -
Wpl 1
B = 0.3Fp
| * @ ®
] | ; ‘
_ L) |
ELEVATION DIMENSION TO ANCHOR
IF SUPPORTED ON LEGS
PLAN VIEW
Seismic

Height, H= 78.7 in
Height to center of gravity, z= 35.6 in
Width, W = 39.1 in
Overturning Dimension, w = 39.1in
# of anchors in tension, #1, = 2
x=19.6in
x'=19.6in
Length,L=47.4in
Overturning Dimension, / = 47.4 in
# of anchors in tension, #; , = 4
y=23.7in
y'=23.7in
Weight, W, = 842 Ibs
# of anchors in shear, #, = 4
Height of component with respect to grade, z = 0 ft
Average roof height, h = 1 ft

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

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

DESIGN SPECTRAL RESPONSE ACCELERATION
CBC Section 1613A.3.4 & CBC Equation 16A-39

COMPONENT IMPORTANCE FACTOR
ASCE Section 13.1.3

ATTACHMENT FACTOR IN CONCRETE OR MASONRY
ASCE Section 13.4.2.1 and ACI 318-14 sec 17.2.3.4.3d

SEISMIC DESIGN FORCE
ASCE Section 13.3.1 & ASCE Equation 13.3-1

Fp= 0.4%a,*Sps*W,/(Ry/l,)(1+22/h)

a,=25

R,= 2.5

Sps = 0.498

l, = 1.00

Qfactor= 2.0

F,= 0.199 Wp

ASCE Section 13.3.1 & ASCE Equation 13.3-2
ASCE Section 13.3.1 & ASCE Equation 13.3-3

SEISMIC DESIGN FORCES (ASD)
ASCE Section 13.1.7 & 13.3.1
ASCE Section 13.1.7 & 13.3.1

DESIGN FORCES

Fp.o = Fp.asp * W, * Q factor = 235 Ibs
OTM =z*F,q = 8359 Ib-in
va,ASD = 59 lbs
DLRM = (0.6W,, - Fy asp) * Xmin = 8751 Ib-in

Fp.max = 1-6*SDS*|D*WD
FD,min = O-S*SDS*lp*Wp

FD,ASD = 0-7(Fp,qovern)
FDV,ASD = 0-7(0-2*SDS*WD)

OTM - DLRM
w* #T.w

0.3*0OTM

T= [ #,

V= Fp,ASD,Q * (2 * ymax/ L)
#y

(V is approximate when number of anchors exceeds 4)

Fomax = 0.797 Wp
Fomin = 0.149 Wp

FD,ASD =0.139 Wp
FpV,ASD = 0.070 Wp

8 Ibs

59 Ibs

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

TALL = 961 Ibs
VALL = 1020 lbs

UNITY CHECK = 0.07 oK

P13
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Project : UC DAVIS
Subject: Anchorage
Comm No.:  1500-159-01 Page: of
Name: Voznenko Date: 10/12/23
§2022 CBC & ASCE 7-16;5QUIPMENT 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, w = 16.0 in
. #of-arehors-intension s

R x=10.0in

8,60 C.G. x'=8.0in
= T - = - Length, L = 24.8 in
wPl J Overturning Dimension, / = 24.8 in

N = 0.3Fp # of anchors in tension, #; , = 2
| i . i y=12.41in

1 | Ii z
- @ |
ELEVATION DIMENSION TO ANCHOR # of anchors in shear, #

P/ SUPPORTED ON LEGS Height of component with respect to grade, z= 0.00 ft
ELAN VIEW 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 a,= 25
COMPONENT RESPONSE MODIFICATION FACTOR
ASCE Section 13.5, 13.6 & ASCE Table 13.5-1, 13.6-1 R,= 25
DESIGN SPECTRAL RESPONSE ACCELERATION
Sps = 0.498
COMPONENT IMPORTANCE FACTOR
ASCE Section 13.1.3 I, =1.50
ATTACHMENT FACTOR IN CONCRETE OR MASONRY
ASCE Tables 13.5-1, 13.6-1 Qfactor= 2.0
SEISMIC DESIGN FORCE
ASCE Section 13.3.1 & ASCE Equation 13.3-1 Fp = 0.4*a,*Sps*W,/(R,/1,)(1+2z/h) Fp, = 0.299 Wp
ASCE Section 13.3.1 & ASCE Equation 13.3-2 Fpmax = 1.6*Sps*l,*W, Fpmax = 1.195 Wp
ASCE Section 13.3.1 & ASCE Equation 13.3-3 Fomin = 0.3*Sps*l,*W, Fo.min = 0.224 Wp
SEISMIC DESIGN FORCES
ASCE Section 13.1.8 & 13.3.1 Fp. = Fp.qovemn F, = 0.299 Wp
ASCE Section 13.1.8 & 13.3.1 Fov = 0.2*Sps*W, Fov = 0.100 Wp
DESIGN FORCES
Foa=Fp*W,* Qfactor = 448 Ibs _ OTM-DLRM 0.3*O0TM -
OTM =z*F,q = 18824 Ib-in T w*#r * [*#ry =552 bs
Fov = 75 lbs
DLRM = (OgWD - FDV) * Xmin = 4802 Ib-in V= FD.Q * (2 ;ymax/ L) V=1112 Ibs
%

(V is approximate when number of anchors exceeds 4)

Use (4) - 1/2"@ Hilti Kwik Bolt TZ2 w/ 2" Effective Embedment (Slab on Grade Condition, 4" min)
Ta = 1586 Ibs see HILTI PROFIS
VALL = 2249 |bs
UNITY CHECK = 0.40 OK
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I_l G ﬁ Subject %7/1 0%0/’015)&
Comm No. (500 =/[59- 0] Page _ of
Name VGZMQ/(/»L@ Date &/15/ 2%

I I T Yo 0 498
f | Vs {4,
) by
| | A
| QP /;2(/
|

\ - 48 f = £
| \’\ (#1051 Wy % Y

) by =02 xSk klp < Wp =
’ \ = 0.2X049€8kK [ OX45 L :;5/4”

N - |
\):[ o o | < =
#4,_,4/_\,1_ Lp =/0
|
|

e ama. £ 04Xtk o )
L Er/Zp
Shear allowable  &tremght check NSNS,
f _D.4x(Dx O il L
Vf(W‘%*O.?tL/;V)/JJoVeW[é/’ n T//.D—”/(%Z)_ﬂﬁwp
= (166 v 075 160 4 = 123 L EEERE RN

v/ Vol

F “a Sd T_,t}/V =
12.3 U /59 ths =018 Pran = 0.3 555 Tp el

- 0.3K0498x/ 0t 96= 6.7 Lk

Tension aloweble Steugth check
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(1454") x 2 serew

(45%5 207 x//,tﬁés) ;6.15”7*0.?k//%§’¢'(_ =176
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f/jc//%f

7 7ad

176 ﬂaﬂf lés = 0. 16

please see next
pages for allowable
strength
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Fastenar Loods for Plywoad — Screws 2

¢} The meral-cnrncal jont may fail
in one of o ways, Failure ocours TABLE 1
when the resistance of the screw SCREWS: METAL-TO-PLYWOOD COMNMNECTIONSIA]

head to embedment 15 greater _ﬁ:’“h of Ultimate Lateral Load (Ibf)(%)
muﬁﬂd‘
than the resistance ol the metal o Penetration Wood Screws Sheet Metal Screws
lateral and/or withdrawal |oad, fin.) ea Lt e ! i it
. = 12 015 (500) 590 465 (565 670
and the screw tears away from the 5/8 3 £ b 500 (500} 705
metal framing. Failure also occurs 304 - = - 590 [455} 715

HVhﬂn thin TIZ'I,{:'[EI.' ina m{!Iﬂl-m-FtF- (o) Phwaood was C-D grade with axlenar glue (all ples Group 1], face groan

. E plate was 3,16 -thick steal
wood joint crushes or tears away
J g ¥ (b} Yalues in parentheses are estimates based on other 1ests.

rallal to lood. Side

fromn the screw,

fables | and 2 present ultimate . {} - G - 09

lateral loads for wood- and sheer- : N

metal-screw connections in ply- B _ F_";

wood-and-meral joints. Loaded _+_ .-1':' b ':':" o

end distance in these tests was & 1 :‘r‘._?' }

one inch. Plrwood face grin was Ly '.'"- S , 8 ]

parallel to the load since this T - S

direction yields the lowest lateral

loads when the joint is plywood- - .

entical. All wood-screw specimens G’ {}'

were tested with a 3/16-in -thick

steel side plate, and values should

be modified it chinner sceel s TABLE 2

used. SHEET METAL SCREWS: PLYWOOD-TO-METAL CONNECTIONSIe)

Pl l.II'Iiran Leteral Load (Ibf)(b)
Thickness S 1/4°-20 Self
Framing (in.) #8 #10 #12 #14  Tapping Screw
0080:in. A g0 asor seo 920 970
3/4 210" 930* 1250 1330 1440

0L07B-in. 1/4 360 38O 400 410 450
Galvanized 1/2 700 890* 900 920 970
Sleel (14 goge) 34 700*  950* 1300* 13%0" 1500

{a) Phwood was A-C EXT |oll plies Group 1), fece grain poralled fe lood
(b} Locds denoted by on astarisk|®) wers imited by screw-to-framing strength; othars were limied
by plywood crangth.

4
-
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Fastener Loods for Fhrwood — Scraws

Withdrawal:

Tables 3 and 4 present average
ultimare withdrawal loads for
wood and sheet metal screws in
plywood-and-meral joins, based
on analysis ol west resulis. Wood
serews have a tapered shank and
are threaded for only 23 of their
length. Sheer meral screws typr-
cally have higher ulimare load
than wood screws in the smaller
papes, becavse of their uniform
shank diameter and [ull-length
thread. The dillerence is not as
apparent in the larger gages and
lengths because the taper is not as
signilicant

Values shown in Table 3 for wood
screws are based on 1/4-in. pro-
rrusicn of the wood screw from
the back of the panel. This was w
assure measurable length of thread
embedment in the wood, since
the tip of the wpered wood screw
may be smaller than the pilot
hole. This was not a factor for
sheet metal screws due to cheir

uniform shanks.

TABLE 3
WOOD AND SHEET METAL SCREWS: METAL-TO-PLYWOOD CONNECTIONS()
Depth of Averoge Ultimate Withdrowal Load (Ibf)
Threaded S i
Penetration EERE AN
fim.) #b #8 #10 #12 #14 #16&
3/8 150 180 203 - = =
1/2 200 240 275 315 350 -
5/8 250 295 345 3%0 440 -
374 a0 355 415 470 525 -
1 - - - 625 J00 775
1-1/8 - - - 705 o0 B75
2-1/4 = — - - 1580 -
. - ¥ X ¥ X
(o} Phywood was -0 grade with exlaraor glue [all pliss Group 1),
O 415/6=69

Shest Metal Scraw

TABLE 4
SHEET METAL SCREWS: PLYWOQOD -TO-METAL COMNMNECTIONSIa)

Ultimate Withdrawal Load (Ibf)isl

Plywood
Thickness Screw Size 1/47-20 Self
Framing (in.) #8 #10 #12 #14 Tapping Screw
; 1/4 130 150 170 180 220
2&1?;:; 1/2 350 470 500 520 500
/4 &60 4BO 790 B50* Jeo*
0.078-in. 1/4 130 150 170 180 220
Gabvanized 172 350 470 S00 520 500
Steel (14 gage) 374 460 4B0  BOD 500 850

(o} Plywood wes A-C EXT {oll plies Group 1)
(b} Loods denoted by an asterisk]®) were imited by screw-to-framing strength; cthers wers limded
by plywood strangrh

Farm Mo, EB300 = & 2005 AP — The Engineered Wood Associofion ® wew.opowood.org
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Fastenar Loads for Plywood — Screws

Adjustment for Species
Other Than Group 1:

All the ultimare loads presented in
lahles 1 through 4 are based on
plywoad panels of all-Group |
constuction. For plywood panels
of other species groups, the uld-
mate loads in these tables must be
adjusted by correction factors pre-
sented in Table 5. Correction [ac-
tors apply lor both lateral and
withdrawal loading. The adjust-
ment factor for the highest num-
bered species group present in any

veneer should he used.

Fastening Into Plywood

Panel Edges

Fastening into plywood panel
edges is not normally tecom-
mended. For some purposes,
however, edge fastening may be
necessary. Table 6 presents ulo-
mmate lareral and withdrawal loads
[or various sizes of wood screws in
this application.

TABLE 5

LOAD ADJUSTMENT FOR SCREWS INTO PLYWOOD FOR SPECIES GROUPS
NOTED(=|b

Types of All- All- All-
Loading Group 1 Group 2 Group 3,4,5

Lateral 100% 78% 7E%

Withdrowral 1000 A0 4 7%

(o) Adjvstments based on the species groups for plywood shown in Voluntory Product Standord PS
1 and the squations in LL5. Agreulural Hondbask Mae. 72,

{h) Face, bock, ond core veneer must be of the some species group, When species group s
unknown, assuma ol -Group 4,

TABLE &
WOOD SCREWS: PLYWOOD-TO-PLYWOOD EDGE CONMNECTIONS!)
mh:i:{d Ultimate Loteral Ultimaote Withdrowal
Plﬂ'tﬂﬂiﬂﬂ lbﬂd {lh"]th' lﬂﬂd {lbﬂ M
_lin}) #8 #10  #12 #8 #10 #12
1 180 [185) 193 360 {405} 450
1-1,/2 180 [185) 195 410 {455} 500

(o) Plywood receiving screw thread wos 3/4"-thick C-D grode wilh exierior glue [Group 2 inner
plies].

(b} Walues i porentheses are esfimates bosed on other fests,

Ar ity

Elrbesa ]
A
T

il s

AR
=
.

e

ESTIMATING ALLOWABLE DESIGN LOADS

It is the responsibilicy of the designer to select a working load suitable for the partcular applicaton. A high degree of vari-
ability is inherent in individual fastener west resulis. Therelore; lor screws in withdrawal, a working load ol abour one-sixth
of the ultimare load has oaditionally been wsed for Teng-duration loads, For normal load dusation, the long-term working
load may be increased by 10 percent. Normal load duration contemplates fully stressing the connection for approximarely

ten years, either continuously or cumulatively.

For laterally loaded serews, a worlang load of normal durtion may be approsamared by dividing the abulated vlomate Joad

by 5 or 6. For practically all laterally loaded screw connections shown, the normal-durition working load will correspondd w

a jomnt slip of less than 0.01 inch.

wood (e, not the smrength of the metal fastener) determines the load capacity, Adjusiments of design values for varying
durations of load and combinations of load should be in accordance with the current AF&PA National Design Specification

for Wood Constriction.

Tdjistments Jor shorter or longer dumbon ol [oa

Apply 10 design valhes Tor mechanica
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