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Design Criteria: 
 

1.  Calculations are based on the worst case seismic location factors (with the continental U.S.A.) listed below (per 2015 IBC): 

Ss = 3.701 g             SDS = 2.467 g 

S1 = 1.250 g             SD1 = 1.250 g 

Site Soil Classification = D 

Risk Category = II 

z/h=1.0 

ap = 2.5     (Component and Anchor Amplification Factor – Table 13.5-1) 

Rp = 3.0    (Component and Anchor Response Modification Factor – Table 13.5-1) 

 

2.  Unit information for CASRTU #2 and CASRTU #3 from product data drawing provided by the client  

• Unit #2 weight = 1,650 lbs 

• Unit #3 weight = 2,500 lbs 

 

3.  Code checks for Fans, Equipment, and the attachment thereof are not included in these calculations and are DESIGNED BY OTHERS. 

 

4.  Curbs are to be constructed from 16 Gauge galvanized sheet metal; minimum yield strength: Fy = 33 ksi. 

 

5.  Plate Washers shall be 3”x3”x1/4” thick steel ASTM A36, Fy = 36 ksi. 

 

6.  Field and shop welding shall be E70XX or better to have a minimum tensile strength of Ft = 70 ksi or better. 

 

7.  Concrete anchors shall be a wedge type anchor with the size, embed depth and spacing as per the calculations. Anchors shall be installed 

per the manufacturer’s specifications. 

 

8.  Concrete shall be 6” thick, normal weight, cracked concrete with a compressive strength f’c = 3,000 psi MIN.  

 

9.   Lag Screws shall conform to ANSI/ASME Standard B18.6.1-1981, minimum bending yield strengths of Fby=45 ksi.  Install as specified in 

the callouts located in this report.  

 

10.  Wood is assumed to be Spruce-Pine-Fir, SG = 0.42. 

 

11.  Design of material separation to prevent reaction between dissimilar materials not designed by Rice Engineering Inc. 

 

 

  

The structural calculations within this report are not
intended to be submitted as project specific

structural calculations.  However, the details shown
in this report provide an acceptable engineered

design to resist the anticipated worst case seismic
loading conditions per IBC 2015 & ASCE-7/10.
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Seismic Unit #3 (USA)
Detail Ref. Sheet No:Inputs:                                                              

Seismic Design Force for Non-Structural Components: 

(CH. 13 ASCE 7-10):

Ss 370 %:= Mapped Spectral Response Acce le ratio n at Sho rt Periods (Fig ure 2 2-1)

S1 125%:= Mapped Spectral Response Acce le ratio n at Long Perio ds (Figure 22-2)

DSSC = > Soil Site Class (Assume Site Class "D" if Unknown per Section 20.1)

IIRC = > Risk Category ( Table 1.5-1)

ap 2.5:= Component and An chor Amplification Factor (Table  13.5-1)

Rp 3:= Component and An chor  Respo nse Mod if icat ion Facto r (Table  13.5-1)

z 1:= Height in Structure of Point of Atta chment of Comp on en t W ith Respe ct to  Ba se

h 1:= Average Roof Height of Structure With Respect to the Base

Wp 2500:= lbs. (Max. Weight of Component)

Calculations:                                                                                     All Calculations Below This Line Are Automatic

ρ 1.0:= Redundancy Factor (See Section 12.3.4)

Fa 1.00= Short-Period Site Coefficient ( Table 11.4-1)

Fv 1.50= Long-Period Site Coefficient ( Table 11.4-2)

SDS 2 3÷( ) Fa⋅ Ss⋅ 247 %⋅=:= Design Spectral Response Acceleration  at Sh ort Pe riod (Eq n 11.4-3)

SD1 2 3÷( ) Fv⋅ S1⋅ 125 %⋅=:= Design Spectral Response Acceleration  At Long Period (Eqn 11.4-4)

Ip 1= Component Importance Factor (See Section  13.1.3)

fp

0.4 ap⋅ SDS⋅

Rp Ip÷
1 2

z

h









⋅






+







⋅ 2.47=:= (Eqn 13.3-1 with Wp Excluded)

Fpmin 0.3 SDS⋅ Ip⋅ 0.74=:= (Eqn 13.3-3)

Fpmax 1.6 SDS⋅ Ip⋅ 3.95=:= (Eqn 13.3-2)

Fpunit Fpmin fp Fpmin<if

Fpmax fp Fpmax>if

fp otherwise

2.47=:=
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Fpunit 2.47= Unfactored Unit Seismic Lateral Force

Fpvunit 0.2 SDS⋅ 0.49=:= Unfactored Unit Seismic Vert ical Force

Fp Fpunit Wp⋅ unit⋅ 42.82 psi=:= Unfactored Seismic Lateral Force

D Wp unit⋅ 17.36 psi=:= Unfactored Component Dead Loads

  Seismic Design Category (SDC)  

     per ASCE 7 Section 11.6
SDC "E"=

 Seismic Forces on Component/Anchors

 Seismic Lateral Load   Seismic Vert ical Load (Up or downward )

ASD: EhASD 0.7ρ Fpunit⋅ Wp⋅ 4316.67=:= lbs EvASD 0.7 0.2 SDS⋅( ) Wp⋅ 863.33=:= lbs

LRFD: EhLRFD ρ Fpunit⋅ Wp⋅ 6166.67=:= lbs EvLRFD 0.2 SDS⋅( ) Wp⋅ 1233.33=:= lbs
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Corner of Curb in Compression
Detail Ref. Sheet No:INPUTS:                                                              

Angle || Custom                     

0 0.5 1

0

0.5

1

Section Properties

bl Shape
1 1, in⋅ 1.5 in=:= Longer Leg of Angle

bs Shape
2 1, in⋅ 1.5 in=:= Shorter Leg of An gle

t Shape
3 1, in⋅ 0.06 in=:= Thickness of Angle

Ag Shape
8 1, in^2⋅ 0.19 in^2⋅=:= Gross Area of  Memb er

 Coordinates of shear center with respect to the centroid

xo Shape
5 1, 0.5 Shape

3 1, ⋅−( ) in⋅ 0.37 in=:= (x-axis)

Shape

0 1 2

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

"Angle" 0 0

"Depth = " 1.5 "in."

"Width = " 1.5 "in."

"Thickness = " 0.0635 "in."

"x.bar.right = " 1.101 "in"

"x.bar.left = " 0.399 "in"

"y.bar.top = " 1.101 "in"

"y.bar.bottom = " 0.399 "in"

"Area :" 0.18647 "in^2"

"I.x :" 0.04193 "in^4"

"I.y :" 0.04193 "in^4"

"ALPHA :" 0.7854 "rad."

"Iz :" 0.01683 "in^4"

"Iw :" 0.06703 "in^4"

"S.x.Top :" 0.03807 "in^3"

"S.x.Bot :" 0.10518 "in^3"

"S.y.right :" 0.03807 "in^3"

"S.y.left :" 0.10518 "in^3"

"S.z.heal :" 0.02985 "in^3"

"S.z.toes :" 0.03106 "in^3"

"S.w.lowerRight :" 0.06319 "in^3"

"S.w.upperLeft :" 0.06319 "in^3"

"r.x :" 0.47419 ...

= yo Shape
7 1, 0.5 Shape

3 1, ⋅−( ) in⋅ 0.37 in=:= (y-axis)

Ix Shape
9 1, in^4⋅ 0.04 in^4⋅=:= Moment of intertia about x-axis

Iy Shape
10 1, in^4⋅ 0.04 in^4⋅=:= Moment of intertia about y-axis

rx Shape
22 1, in⋅ 0.47 in=:= Radius of gyration about x-axis

ry Shape
23 1, in⋅ 0.47 in=:= Radius of gyration about y-axis

rz Shape
24 1, in⋅ 0.3 in=:= Radius of gyration about z-axis

J Shape
26 1, in^4⋅ 0.00025 in^4⋅=:= Torsional Constant

Cw Shape
28 1, in^6⋅ 0.00005 in^6⋅=:= Warping Constant

Material Properties

G 11200 ksi⋅≡ Shear Modulus of Elasticity

E 29000 ksi⋅≡ Modulus of Elasticity

Fy 33000 psi⋅≡ Yield Strength

Column Parameters

L 36in≡ Length of Column

Kx 1.0≡ Effective length factor for torsional buckling about x-axis

Ky 1.0≡ Effective length factor for torsional buckling about y-axis

Kz 1.0≡ Effective length factor for torsional buckling about z-axis

NOTE: Single angle members with different end conditions from those described in Section E5(a)

or (b), with leg length ratios greater than 1.7, or with transverse loading shall be evaluated for

combined axial load and flexure using the provisions of Chapter H.  End connection to different

legs on each end or to both legs, the use of single bolts or the attachment of adjacent web

members to opposite sides of the gusset plate or chord shall constitute different end conditions

requiring the use of Chapter H provisions.  (NOTE: Chapter H is the Design of Members for

Combined Forces and Torsion)

Web Members of Box or Space Trusses with Adjacent Web Members Attached to the Same Side of the Gusset Plate or Chord

Desc "Web Members of Box or Space Trusses with Adjacent Web Members Attached to the Same Side of the Gusset Plate or Chord"=
E5-Section "b"=

 If Connecting throught SHORTER or LONGER Leg, Verify that:
   (1) members are loaded at the ends in compression through the same one leg; 
   (2) members are attached by welding or by minimum two-bolt connections; & 
   (3) there are no intermediate transverse loads.

   (4) '' bl bs÷ "<", 1.7, ( ) "1 ≤ 1.7  ∴ PASS"=
ConnDesc "Connected Through LONGER Leg"=
Connection "LONG"=
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....................................................................................................................................................... (E5-2)

.........................................................................................................(K*L/r) After Modification  #2

.........................................................................................................(K*L/r) After Modification  #1

 E2, EFFECTIVE LENGTH                                                                                                                                       

r min rx ry, rz, ( ) 0.3in=:= Radius of gyration

K min Kx Ky, Kz, ( ) 1=≡ Effective length factor for torsional buckling

(KL/r) K L⋅( ) r÷ 119.84=:=

 E5, SINGLE ANGLE COMPRESSION MEMBERS                                                                                                    

The nominal compressive strength, P.n, of single angle members shall be determined in accordance with Section E3 or Section E7, as appropriate,

for axially loaded members, as well as those subject to the slenderness modification of Section E5(a) or E5(b), provided the members meet the criteria

imposed.

The Effects of eccentricity on single angle members are permitted to be neglected when the members are evaluated as axially loaded compression

members using one of the effective slenderness ratios specified below, prov ided that: (1) members a re lo ad ed  at th e ends in compre ssion  th rough the

same one leg; (2) members are attached by welding or by minimum two-bolt connections; and (3) there are no intermediate transverse loads.

(c) Single angle members with different end conditions from those described in Section E5(a) or (b), with leg length ratios greater than 1.7, or with

transverse loading shall be evaluated for combined axial load and flexure using the provisions of Chapter H.  End connection to different legs on each

end or to both legs, the use of single bolts or the attachment of adjacent web members to opposite sides of the gusset plate or chord shall constitute

different end conditions requiring the use of Chapter H provisions.  (NOTE: Chapter H is the Design of Members for Combined Forces and Torsion)

(a) For equal-leg angles or unequal-leg angles connected through the longer leg that are individual members or are web members of planar

trusses with adjacent web members attached to the same side of the gusset plate or chord:

(i) When ''
L

rx
"<", 80, 








"75.92 ≤ 80  ∴ PASS"=  :

(KL/r)(E5-1) 72 0.75
L

rx
⋅+ 128.94=:= ....................................................................................................................................................... (E5-1)

USE(E5-1)
L

rx
80≤ 1=:= "TRUE"→

(ii) When  ''
L

rx
">", 80, 








"75.92 ≤ 80  ∴ !!FAIL!!"=  :

(KL/r)(E5-2) min 32 1.25
L

rx
⋅+ 200, 








126.9=:=

Corner of Curb in Compression
Detail Ref. Sheet No:

A

USE(E5-2)
L

rx
80> 0=:= "FALSE"→

(KL/r)(E5-a) (KL/r)(E5-1) USE(E5-1)⋅ (KL/r)(E5-2) USE(E5-2)⋅+ 128.94=:=

For unequal-leg angles with leg length ratios less than 1.7 '' bl bs÷ "<", 1.7, ( ) "1 ≤ 1.7  ∴ PASS"= and connected through the shorter

leg, KL/r from Equations E5-1 and E5-2 shall be increased by adding 4 bl bs÷( )2 1−



⋅ 0=  , but KL/r of the members shall not be less

than 0.95 L⋅ rz÷ 113.85=  .

(KL/r)(E5-a)' max (KL/r)(E5-a)

bl

bs
1.7<









Connection "SHORT"=( )∧








4
bl

bs









2

1−








⋅








⋅+
0.95 L⋅

rz
, 









128.94=:=

 AISC 360-10 - CHAPTER E

USE(KL/r).(E5-a) E5-Section "a"= 0=:= "FALSE"→

(b) For equal-leg angles or unequal-leg angles connected through the longer leg that are web members of box or space trusses with

adjacent web members attached to the same side of the gusset plat or chord:

(i) When ''
L

rx
"<", 75, 








"75.92 ≥ 75  ∴ !!FAIL!!"=  :

(KL/r)(E5-3) 60 0.8
L

rx
⋅+ 120.74=:= ....................................................................................................................................................... (E5-3)

USE(E5-3)
L

rx
80≤ 1=:= "TRUE"→
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.........................................................................................................(K*L/r) After Section  E5

...........................................................................................................(K*L/r) A fter Modificatio n #1

.........................................................................................................(K*L/r) After Modification  #2

Fe(E3-4)
π

2
E⋅

KL/r
2

19634.8psi=:=

(a) When  '' KL/r "<", 4.71
E

Fy
⋅, 









"120.74 ≤ 139.62  ∴ PASS"=

....................................................................................................................................................... (E3-2)

(ii) When  ''
L

rx
">", 75, 








"75.92 ≥ 75  ∴ PASS"=  :

(KL/r)(E5-4) min 45
L

rx
+ 200, 








120.92=:= ....................................................................................................................................................... (E5-4)

USE(E5-4)
L

rx
80> 0=:=

Corner of Curb in Compression
Detail Ref. Sheet No:

B

"FALSE"→

(KL/r)(E5-b) (KL/r)(E5-3) USE(E5-3)⋅ (KL/r)(E5-4) USE(E5-4)⋅+ 120.74=:=

For unequal-leg angles with leg length ratios less than 1.7 ( '' bl bs÷ "<", 1.7, ( ) "1 ≤ 1.7  ∴ PASS"=  ) and connected through the shorter

leg, KL/r from Equations E5-3 and E5-4 shall be increased by adding 6 bl bs÷( )2 1−



⋅ 0=  , but KL/r of the members shall not be less

than 0.82 L⋅ rz÷ 98.27=  .

(KL/r)(E5-b)' max (KL/r)(E5-b)

bl

bs
1.7<









Connection "SHORT"=( )∧








6
bl

bs









2

1−








⋅








⋅+
0.82 L⋅

rz
, 









120.74=:=

USE(KL/r).(E5-b) E5-Section "b"= 1=:= "TRUE"→

 Thus:

(KL/r)(E5) USE(KL/r).(E5-a) (KL/r)(E5-a)'⋅ USE(KL/r).(E5-b) (KL/r)(E5-b)'⋅+ 120.74=:=

(KL/r)(E5) 120.74=
                                                                                                                                                                               

KL/r (KL/r)(E5) Connection "SHORT"= Connection "LONG"=∨( )⋅ (KL/r) Connection "CENTRE"=( )⋅+ 120.74=:= Slenderness Ratio

b max bs bl, ( ) 1.5 in=:=

t 0.06 in=

USE(Section-E3)
b

t
0.45

E

Fy
⋅< 0=:= ''

b

t
"<", 0.45

E

Fy
⋅, 









"23.62 ≥ 13.34  ∴ !!FAIL!!"= W/O SLENDER ELEMENTS (Flexural Buckling)

USE(Section-E4)
b

t
20> 1=:= ''

b

t
">", 20, 








"23.62 ≥ 20  ∴ PASS"= W/O SLENDER ELEMENTS (Torsional Buckling) (per 14th Edition)

USE(Section-E7)
b

t
0.45

E

Fy
⋅≥ 1=:= ''

b

t
">", 0.45

E

Fy
⋅, 









"23.62 ≥ 13.34  ∴ PASS"= SLENDER ELEMENTS

 E3, FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS                                                           

 Given:

....................................................................................................................................................... (E3-4)

 Then:

This section applies to compression members with compact and noncompact sections, as defined in Section B4, for uniformly compressed elements

Fcr(E3-2) 0.658
Fy Fe(E3-4)÷( )



 Fy⋅ 16330.82psi=:=

 AISC 360-10 - CHAPTER E

USE(E3-2) KL/r( ) 4.71
E

Fy
⋅≤ 1=:= "TRUE"→
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....................................................................................................................................................... (E4-11)

...............................................................................................................................Flexural Buckling Stress

....................................................................................................................................................... (E3-3)

Corner of Curb in Compression
Detail Ref. Sheet No:

C
 AISC 360-10 - CHAPTER E

(b) When '' KL/r ">", 4.71
E

Fy
⋅, 









"120.74 ≤ 139.62  ∴ !!FAIL!!"=

Fcr(E3-3) 0.877 Fe(E3-4)⋅ 17219.72psi=:=

USE(E3-3) KL/r 4.71
E

Fy
⋅> 0=:=
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"FALSE"→

 Therefore:

Fcr(E3-1) USE(E3-2) Fcr(E3-2)⋅ USE(E3-3) Fcr(E3-3)⋅+ 16330.82psi=:=

 Thus:

The nominal compressive strength, Pn , shall be determined based on the limit state of flexural buckling

Pn(E3-1) Fcr(E3-1) Ag⋅ 3045.17lbf=:= ....................................................................................................................................................... (E3-1)

USE(Section-E3) 0= "FALSE"→

USE(Section-E3) Pn(E3-1)⋅ 0=

 E4, TORSIONAL AND FLEXURAL-TORSIONAL BUCKLING OF  MEMBERS  WITHOUT SLENDER ELEMENTS          

This section applies to singly symmetric and unsymmetric members, and certain doubly symmetric members, such as cruciform or built-up columns with

compact and non-compact sections, as defined in Section B4 for uniformly compressed elements.  These provisions are required for single angles with

b/t > 20 (per 14th Edition)

 Given:

ro
( )2



 xo

2
yo

2
+

Ix Iy+

Ag
+ 0.72 in

2
=:= ....................................................................................................................................................... (E4-7)

H 1
xo

2
yo

2
+

ro
( )2





− 0.63=:= ....................................................................................................................................................... (E4-8)

Fex
π

2
E⋅

KL/r
r

rx
⋅








2
48922.52 psi=:= ....................................................................................................................................................... (E4-9)

Fey
π

2
E⋅

KL/r
r

ry
⋅








2
48922.52 psi=:= ....................................................................................................................................................... (E4-10)

Fez

π
2

E⋅ Cw⋅

KL/r( ) r( )⋅[ ]
2

G J⋅+










1

Ag ro
( )2



⋅

⋅ 21001.83 psi=:=

 Then:

(b) For all other cases, Fcr shall be determined according to Equation E3-2 or E3-3, using the torsional or flexural-torsional elastic

buckling stress, Fe , determined as follows:

..................................................................................................................................                    

..................................................................................................................................                    
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...............................................................................................................................Flexural Buckling Stress

....................................................................................................................................................... (E3-3)

....................................................................................................................................................... (E3-2)

Corner of Curb in Compression
Detail Ref. Sheet No:

D
 AISC 360-10 - CHAPTER E

(iii) For unsymmetric, Fe is the lowest root of the cubic equation:

ro

  ro

( )2



 0.85 in=:=

"FALSE"→

....................................................................................................................................................... (E4-6)

C(E4-6) (E4-6) _x( ) coeffs _x, 

5.03 10
13

×−

4448337183.47

100504.21−

0.63















→:= polyroots C(E4-6)( )
17400.5

48922.52

94466.41











=

Fe(E4-b) psi min polyroots C(E4-6)( )( )⋅ 17400.5psi=:=

E3(a) When '' KL/r "<", 4.71
E

Fy
⋅, 









"120.74 ≤ 139.62  ∴ PASS"=  

Fcr.(E4-b).(E3-2) 0.658
Fy Fe(E4-b)÷( )



 Fy⋅ 14920.38 psi=:=

USE(E4-b).(E3-2) KL/r( ) 4.71
E

Fy
⋅≤ 1=:=
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"TRUE"→

E3(b) When '' KL/r ">", 4.71
E

Fy
⋅, 









"120.74 ≤ 139.62  ∴ !!FAIL!!"=

Fcr.(E4-b).(E3-3) 0.877 Fe(E4-b)⋅ 15260.24 psi=:=

USE(E4-b).(E3-3) KL/r 4.71
E

Fy
⋅> 0=:= "FALSE"→

 Therefore:

Fcr.(E4-b) USE(E4-b).(E3-2) Fcr.(E4-b).(E3-2)⋅ USE(E4-b).(E3-3) Fcr.(E4-b).(E3-3)⋅+ 14920.38 psi=:=

 Thus:

The nominal compressive strength, Pn , shall be determined based on the limit states of flexural-torsional and torsional buckling, as follows: 

Pn(E4-1) Fcr.(E4-b) Ag⋅ 2782.17lbf=:= ....................................................................................................................................................... (E4-1)

USE(Section-E4) 1= "TRUE"→

USE(Section-E4) Pn(E4-1)⋅ 2782.17lbf=

 E7, MEMBERS WITH SLENDER ELEMENTS                                                                                                          

This section applies to compression members with slender sections, as defined in Section B4 for uniformly compressed elements.

1.) Slender Unstiffened Elements, Qs

(c) For single angles

(i) When ''
b

t
"<", 0.45

E

Fy
⋅, 









"23.62 ≥ 13.34  ∴ !!FAIL!!"=

Qs(E7-10) 1.0 1=:= ....................................................................................................................................................... (E7-10)

USE(E7-10)
b

t
0.45

E

Fy
⋅≤ 0=:=

(E4-6) Fe( ) Fe

Fex

psi
−









Fe

Fey

psi
−









⋅ Fe

Fez

psi
−









⋅ Fe
2

Fe

Fey

psi
−









⋅
xo

2

ro
( )2















⋅− Fe
2

Fe

Fex

psi
−









⋅
yo

2

ro
( )2















⋅−:=

..................................................................................................................................                    

.............................................................................................................                    

..................................................................................................................                    

..................................................................................................................................                    
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"FALSE"→..................................................................................................................................                    

....................................................................................................................................................... (E7-2)

...............................................................................................................................Flexural Buckling Stress

....................................................................................................................................................... (E7-3)

....................................................................................................................................................... (E7-12)

......................................................................................................................Slender Unstiffened Elements

.........................................................................................Reduction Factor For Unstiffened Elements

....................................................................................................................................................... (E7-11)

USE(E7-11)
b

t
0.45

E

Fy
⋅>

b

t
0.91

E

Fy
⋅<∧ 1=:=

Q 0.73=

"TRUE"→

(iii) When ''
b

t
">", 0.91

E

Fy
⋅, 









"23.62 ≤ 26.98  ∴ !!FAIL!!"=

Qs(E7-12)
0.53 E⋅

Fy
b

t








2

⋅

0.83=:=

USE(E7-12)
b

t
0.91

E

Fy
⋅≥ 0=:= "FALSE"→

 Therefore:

Qs.(1c) Qs(E7-10) USE(E7-10)⋅ Qs(E7-11) USE(E7-11)⋅+ Qs(E7-12) USE(E7-12)⋅+ 0.73=:=

 Thus:

Qs Qs.(1c) 0.73=:=

Q Qs 0.73=:= ....................................................  User Note : For cross sections composed of only unstiffened slender elements; Q = Qs

 Proceeding With:

Fe(E7) Fe(E3-4) 19634.8psi=:=

Pn(E7-1) Fcr.(E7) Ag⋅ 2695.79lbf=:=

 Then:

(a) When '' KL/r "<", 4.71
E

Q Fy⋅
⋅, 









"120.74 ≤ 162.93  ∴ PASS"=  :

Fcr(E7-2) Q 0.658
Q Fy⋅( ) Fe(E7)÷ 



⋅ Fy⋅ 14457.12 psi=:=

USE(E7-2) KL/r 4.71
E

Q Fy⋅
⋅≤ 1=:= "TRUE"→

(b) When  '' KL/r ">", 4.71
E

Q Fy⋅
⋅, 









"120.74 ≤ 162.93  ∴ !!FAIL!!"=  :

Fcr(E7-3) 0.877 Fe(E7)⋅ 17219.72 psi=:=

Corner of Curb in Compression
Detail Ref. Sheet No:

E

USE(E7-3) KL/r 4.71
E

Q Fy⋅
⋅> 0=:=

 AISC 360-10 - CHAPTER E

(ii) When ''
b

t
">", 0.45

E

Fy
⋅, 









"23.62 ≥ 13.34  ∴ PASS"=  AND ''
b

t
"<", 0.91

E

Fy
⋅, 









"23.62 ≤ 26.98  ∴ PASS"=

 Therefore:

Fcr.(E7) USE(E7-2) Fcr(E7-2)⋅ USE(E7-3) Fcr(E7-3)⋅+ 14457.12 psi=:=

Qs(E7-11) 1.34 0.76
b

t








⋅
Fy

E
⋅− 0.73=:=

 Thus:

The nominal compressive strength, Pn , shall be determined based on the limit states of flexural, torsional, & flexural-torsional buckling: 

....................................................................................................................................................... (E7-1)

USE(Section-E7) 1= "TRUE"→

USE(Section-E7) Pn(E7-1)⋅ 2695.79lbf=
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Corner of Curb in Compression
Detail Ref. Sheet No:

F
 AISC 360-10 - CHAPTER E

 E1, GENERAL PROVISIONS                                                                                                                                    

Ωc 1.67≡ .................................................................................................................................................................................................... ASD

ϕc 0.90≡ .................................................................................................................................................................................................. LRFD

TABLE B4.1a; Width-to-Thickness Ratios: Compression Elements Members Subject to Axial Compression

b t÷ 23.62= 0.45 E Fy÷⋅ 13.34= KL/r 120.74=

 E3, FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS                                                    

Pn(E3-1) 3045.17lbf=
bool USE(Section-E3)( ) "FALSE"= ''

b

t
"<", 0.45

E

Fy
⋅, 









"23.62 ≥ 13.34  ∴ !!FAIL!!"=
USE(Section-E3) Pn(E3-1)⋅ 0=

 E4, TORSIONAL AND FLEXURAL-TORSIONAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS     

Pn(E4-1) 2782.17lbf=
'' b t÷ ">", 20, ( ) "23.62 ≥ 20  ∴ PASS"=

bool USE(Section-E4)( ) "TRUE"=
USE(Section-E4) Pn(E4-1)⋅ 2782.17lbf=

 E7, MEMBERS WITH SLENDER ELEMENTS                                                                                                     

Pn(E7-1) 2695.79lbf=
bool USE(Section-E7)( ) "TRUE"= ''

b

t
">", 0.45

E

Fy
⋅, 









"23.62 ≥ 13.34  ∴ PASS"=
USE(Section-E7) Pn(E7-1)⋅ 2695.79lbf=

The nominal compressive strength, P.n, shall be the lowest vaue obtained based on the applicable limit states of flexural buckling, torsional

buckling, and flexural-torsional buckling.

Pn minPositiveNotZero

USE(Section-E3) Pn(E3-1)⋅

USE(Section-E4) Pn(E4-1)⋅

USE(Section-E7) Pn(E7-1)⋅













lbf÷













lbf⋅ 2695.79lbf=:= ................................................  Nominal Compressive Strength

Pn*ϕ.c ϕc Pn⋅ 2426.21lbf=:= ..........................................................................................................................  Design Compressive Strength

Pn/Ω.c Pn Ωc÷ 1614.24lbf=:= ...................................................................................................................  Allowable Compressive Strength
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Pg. 18



Pg. 19



Pg. 20



Pg. 21



Pg. 22



Pg. 23



Pg. 24



Dowel Type Fastener Capacity 

(NDS 2012)

Detail Ref. Sheet No:
 Dowel Type Fastener Capacity (NDS 2012)

Vpos 270 lbf⋅:= Vneg 270 lbf⋅:=

Spruce Pine-Fir

Tpos 424 lbf⋅:= Tneg 424 lbf⋅:=
p 4:= penetration, in 

1/2 in Lag Screw

tshim 0:= maximum thickness of shim, in

CD 1.0:= load duration factor, 10.3.2

lm 4.5:= thickness of main member, in.
CM 1.0:= wet service factor, 10.3 .3

ls 0.25:= thickness of side member,  in
Ct 1.0:= temperature factor,  10 .3.4

30 ksi Steel Cg 1.0:= group action factor, 1 0.3.6

Fyb 45000= bending yield strength, psi. C∆ 1.0:= geometry factor, 11.5.1

D 0.5= unthreaded shank diameter of screw,  in . Ceg 1.0:= end grain factor,  11.5.2

Dr 0.37= root diameter of screw Cdi 1.0:= diaphragm factor, 11.5.3

Fes 73950= bearing strength, psi θ 90:= angle of load to grain, degree

Calculations________________________________________________________________

KD 2.2 Dr 0.17≤if

10 Dr⋅ 0.5+ 0.17 Dr< 0.25≤if

0 otherwise

otherwise

0=:=
Kθ 1 0.25

θ

90
⋅+ 1.25=:= Re

Fem

Fes
0.03=:= Rt

lm

ls
18=:=

k1

Re 2 Re
2

⋅ 1 Rt+ Rt
2

+



⋅+ Rt

2
Re

3
⋅+ Re 1 Rt+( )⋅−

1 Re+
0.26=:=

Rd1 KD Dr 0.25≤if

4.0 Kθ⋅ 0.25 Dr< 1≤if otherwise

5=:=

k2 1− 2 1 Re+( )⋅
2 Fyb⋅ 1 2 Re⋅+( )⋅ Dr

2
⋅

3 Fem⋅ lm
2

⋅
++ 0.47=:=

Rd2 KD Dr 0.25≤if

3.6 Kθ⋅ 0.25 Dr< 1≤if otherwise

4.5=:=

k3 1−
2 1 Re+( )⋅

Re

2 Fyb⋅ 2 Re+( )⋅ Dr
2

⋅

3 Fem⋅ ls
2

⋅
++:=

Rd3 KD Dr 0.25≤if

3.2 Kθ⋅ 0.25 Dr< 1≤if otherwise

4=:=

ZIm

Dr lm⋅ Fem⋅

Rd1
818.79=:= ZIs

Dr ls⋅ Fes⋅

Rd1
1371.77=:= ZII

k1 Dr⋅ ls⋅ Fes⋅

Rd2
389.46=:= ZIIIm

k2 Dr⋅ lm⋅ Fem⋅

1 2Re+( ) Rd3⋅
449.19=:=

ZIIIs

k3 Dr⋅ ls⋅ Fem⋅

2 Re+( ) Rd3⋅
274.66=:= ZIV

Dr
2

Rd3

2 Fem⋅ Fyb⋅

3 1 Re+( )⋅
⋅ 290.36=:=

Z1 min ZIm ZIs, ZII, ZIIIm, ZIIIs, ZIV, ( ) 274.66=:=
Rpos Tpos

2
Vpos

2
+ 502.67 lbf=:= Rneg Tneg

2
Vneg

2
+ 502.67 lbf=:=

W1 291.32=
αpos atan Tpos Vpos

1−
⋅



 57.51 deg⋅=:= αneg atan Tneg Vneg

1−
⋅



 57.51 deg⋅=:=

Results_____________________________________________________________________

Z' Z1 CD⋅ CM⋅ Ct⋅ Cg⋅ C∆⋅ Ceg⋅ Cdi⋅ lbf⋅ 274.66 lbf=:= Allowable Shear

    Fastener "1/2 in Lag Screw"=
    Predrill "Predrill Holes at 40% - 70% D"=   

    Penetration "Verify Blocking Thickness"=   

    Material "Spruce Pine-Fir"=   

W' W1 CD⋅ CM⋅ Ct⋅ Ceg⋅ pten⋅ lbf⋅ 764.72 lbf=:= Allowable Tension

Zαpos
W' Z'⋅

W' cos αpos( )( )2⋅ Z' sin αpos( )( )2⋅+
504.84 lbf=:= Intpos

Rpos

Zαpos
1=:=

Zαneg
W' Z'⋅

W' cos αneg( )( )2⋅ Z' sin αneg( )( )2⋅+
504.84 lbf=:= Intneg

Rneg

Zαneg
1=:=
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Seismic Unit #2 (USA)
Detail Ref. Sheet No:Inputs:                                                              

Seismic Design Force for Non-Structural Components: 

(CH. 13 ASCE 7-10):

Ss 370 %:= Mapped Spectral Response Acce le ratio n at Sho rt Periods (Fig ure 2 2-1)

S1 125%:= Mapped Spectral Response Acce le ratio n at Long Perio ds (Figure 22-2)

DSSC = > Soil Site Class (Assume Site Class "D" if Unknown per Section 20.1)

IIRC = > Risk Category ( Table 1.5-1)

ap 2.5:= Component and An chor Amplification Factor (Table  13.5-1)

Rp 3:= Component and An chor  Respo nse Mod if icat ion Facto r (Table  13.5-1)

z 1:= Height in Structure of Point of Atta chment of Comp on en t W ith Respe ct to  Ba se

h 1:= Average Roof Height of Structure With Respect to the Base

Wp 1650:= lbs. (Max. Weight of Component)

Calculations:                                                                                     All Calculations Below This Line Are Automatic

ρ 1.0:= Redundancy Factor (See Section 12.3.4)

Fa 1.00= Short-Period Site Coefficient ( Table 11.4-1)

Fv 1.50= Long-Period Site Coefficient ( Table 11.4-2)

SDS 2 3÷( ) Fa⋅ Ss⋅ 247 %⋅=:= Design Spectral Response Acceleration  at Sh ort Pe riod (Eq n 11.4-3)

SD1 2 3÷( ) Fv⋅ S1⋅ 125 %⋅=:= Design Spectral Response Acceleration  At Long Period (Eqn 11.4-4)

Ip 1= Component Importance Factor (See Section  13.1.3)

fp

0.4 ap⋅ SDS⋅

Rp Ip÷
1 2

z

h









⋅






+







⋅ 2.47=:= (Eqn 13.3-1 with Wp Excluded)

Fpmin 0.3 SDS⋅ Ip⋅ 0.74=:= (Eqn 13.3-3)

Fpmax 1.6 SDS⋅ Ip⋅ 3.95=:= (Eqn 13.3-2)

Fpunit Fpmin fp Fpmin<if

Fpmax fp Fpmax>if

fp otherwise

2.47=:=

0 0.5 1 1.5 2
0.5

1

1.5

2

2.5

Design Response Spectrum

Period (sec)

D
e

s
ig

n
 S

p
e

c
. 

R
e

s
p

o
n

s
e

 A
c
c
. 

(%
 g

)

Sa P( )

P

Fpunit 2.47= Unfactored Unit Seismic Lateral Force

Fpvunit 0.2 SDS⋅ 0.49=:= Unfactored Unit Seismic Vert ical Force

Fp Fpunit Wp⋅ unit⋅ 28.26 psi=:= Unfactored Seismic Lateral Force

D Wp unit⋅ 11.46 psi=:= Unfactored Component Dead Loads

  Seismic Design Category (SDC)  

     per ASCE 7 Section 11.6
SDC "E"=

 Seismic Forces on Component/Anchors

 Seismic Lateral Load   Seismic Vert ical Load (Up or downward )

ASD: EhASD 0.7ρ Fpunit⋅ Wp⋅ 2849.00=:= lbs EvASD 0.7 0.2 SDS⋅( ) Wp⋅ 569.80=:= lbs

LRFD: EhLRFD ρ Fpunit⋅ Wp⋅ 4070.00=:= lbs EvLRFD 0.2 SDS⋅( ) Wp⋅ 814.00=:= lbs
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