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Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: Yes

Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (d) is satisfied
Ductility section for shear: 17.2.3.5.3 (c) is satisfied

Qo factor: not set

Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:
Nua [Ib]: 517

Vuax [Ib]: 802

Vuay [Ib]: O

<Figure 1>
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3. Resulting Anchor Forces

Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) (Vi) (Vuay)? (Ib)

1 517.0 802.0 0.0 802.0

Sum 517.0 802.0 0.0 802.0

Maximum concrete compression strain (%o): 0.00

Maximum concrete compression stress (psi): 0

Resultant tension force (Ib): 517

Resultant compression force (Ib): 0

Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, €'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, €'vy (inch): 0.00

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)
Nsa (Ib) 1 #Nsa (Ib)
12100 0.75 9075

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)
Nb = kedaVfoher' (Eq. 17.4.2.2a)

ke Ao e (psi) her (in) N (Ib)
17.0 1.00 2500 2.250 2869
0.75Neb = 0.75¢ (Ano/ Anco) Poan o Fop s (Sec. 17.3.1 & Eq. 17.4.2.1a)
Anc (in?) Anco (in? Camin (iN) Ped N P Pep,N Nb (Ib) 17 0.75¢Neb (Ib)
45.56 45.56 12.00 1.000 1.00 1.000 2869 0.65 1399

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)
0.75¢Npn = 0.75¢ ¥epAaNp(fc/ 2,500)" (Sec. 17.3.1, Eq. 17.4.3.1 & Code Report)

Wp da Ns (Ib) Fo (psi) n p 0.75¢Npn (Ib)
1.0 1.00 2870 2500 0.50 0.65 1399

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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8. Steel Strength of Anchor in Shear (Sec. 17.5.1)
Vsa (Ib) dgrout I Porout¢Vsa (ID)
6510 1.0 0.65 4232

9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)

Shear perpendicular to edge in x-direction:
Vix = min|7(le/ da)*2NdalaVfeCar'5; 94aNFocar™ 5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) Aa fe (psi) Car (in) Viox (Ib)
2.25 0.500 1.00 2500 8.00 7565
@V cox = (Ave/ Aveo) Pea,v ¥ov PhvViox (Sec. 17.3.1 & Eq. 17.5.2.1a)
Ave (in?) Aveo (in?) Pod,v Yoy Yhv Vix (Ib) ) #Venx (Ib)
288.00 288.00 1.000 1.000 1.000 7565 0.70 5296

Shear parallel to edge in x-direction:
Viy = min|7(le/ da)°2\dada\FcCa1'5; 9AaVFecar’| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) Aa fc (psi) car (in) Viy (Ib)
2.25 0.500 1.00 2500 8.00 7565
BV obx =¢ (2)(Ave/ Aveo) Ped,v Pev PhvVey (Sec. 17.3.1, 17.5.2.1(c) & Eg. 17.5.2.1a)
Ave (in?) Aveo (in?) Ped,v oy Py Viy (Ib) ¢ $Veox (Ib)
288.00 288.00 1.000 1.000 1.000 7565 0.70 10592

10. Concrete Pryout Strength of Anchor in Shear {(Sec. 17.5.3)
¢ch = ¢kcchb = ¢kcp(ANc/ANco) YedN PeN Tcp,NNb (Sec. 17.3.1 & Eq. 17.5.3.18)

Kep Anc (in?) Anico (in?) Ped,n Pon oo N N (Ib) ) $Vep (Ib)
1.0 45.56 45.56 1.000 1.000 1.000 2869 0.70 2008
11. Results
Interaction of Tensile and Shear Forces (Sec. R17.6)
Tension Factored Load, Nua (Ib) Design Strength, gNn (Ib) Ratio Status
Steel 517 9075 0.06 Pass
Concrete breakout 517 1399 0.37 Pass (Governs)
Pullout 517 1399 0.37 Pass
Shear Factored Load, Vua (Ib) Design Strength, gVn (Ib)  Ratio Status
Steel 802 4232 0.19 Pass
T Concrete breakout x+ 802 5296 0.15 Pass
|| Concrete breakouty- 802 10592 0.08 Pass
Pryout 802 2008 0.40 Pass (Governs)
Interaction check  (Nua/$Nua)®? (Vua/$Vua)*? Combined Ratio Permissible Status
Sec. R17.6 0.19 0.22 40.7% 1.0 Pass

1/2"@ CS Strong-Bolt 2, hnom:2.75" (70mm) meets the selected design criteria.
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12. Warnings

- Per designer input, ductility requirements for tension have been determined to be satisfied — designer to verify.
- Per designer input, ductility requirements for shear have been determined to be satisfied — designer to verify.
- Designer must exercise own judgement to determine if this design is suitable.

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Title Block Line 1 Project Title: County of San Bernardino, Public Works, Rancho Y
You can change this area Engineer: SK

using the "Settings" menu item Project ID: ~ 21-7178

and then using the "Printing & Project Descr:

Title Block" selection.

Title Block Line 6 Printed: 25 MAY 2021, 3:25PM

File: 7178.ec6
Steel Column Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31

Lic. # : KW-06008078 Innovative Structural Engineering, Inc. (ISE)

DESCRIPTION: Minimum Guardrail Post Size - Sheet A4.1

Code References

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Steel Section Name : Pipe2STD Overall Column Height 3.50 ft
Analysis Method : Allowable Strength Top & Bottom Fixity Top Free, Bottom Fixed
Steel Stress Grade , A53, Grade B, Fy =35 ksi, Carbon Brace condition for deflection (buckling) along columns :
Fy : Steel Yield 35.0 ksi X-X (width) axis :
E : Elastic Bending Modulus 29,000.0 ksi Unbraced Length for buckling ABOUT Y-Y Axis = 3.50 ft, K = 2.1
Y-Y (depth) axis :
Unbraced Length for buckling ABOUT X-X Axis = 3.50 ft, K = 2.1
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 12.810 Ibs * Dead Load Factor
BENDING LOADS . . .
Guardrail Load: Lat. Point Load at 3.50 ft creating Mx-x, L = 0.30 k
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.8438 :1 Maximum Load Reactions . .
Load Combination +D+L Top along X-X 0.0k
Location of max.above base 0.0 ft Bottom along X-X 0.0k
At maximum location values are . . . Top along Y-Y 0.0k
Pa : Axial 0.01281 k Bottom along Y-Y 0.30k
Pn / Omega : Allowable 11.339 k
Ma-x : Applied -1.050 k-t Maximum Load Deflections .. .
Mn-x/ Omega : Allowable 1.245 k-t Alo?grYk;: q combina(t)ibiqiéTL at 3.501t above base
Ma-y : Applied 0.0 k-t '
Mn-y / Omega : Allowable 1.245 k-t Along X-X 0.0in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Ratio = 0.04678 :1
Load Combination +D+L
Location of max.above base 0.0 ft
At maximum location values are . . .
Va : Applied 0.30 k
Vn/Omega : Allowable 6.413 k

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Status  Location Cbx  Cby  KxLx/Rx KyLy/Ry  StressRatio Status Location
D Only 0.001 PASS 0.00 ft 1.67 1.00 11150 111.50 0.000 PASS 0.00 ft
+D+L 0.844 PASS 0.00 ft 1.67 1.00 111.50 111.50 0.047 PASS 0.00 ft
+D+0.750L 0.633 PASS 0.00 ft 1.67 1.00 11150 111.50 0.035 PASS 0.00 ft
+0.60D 0.001 PASS 0.00 ft 1.67 1.00 111.50 111.50 0.000 PASS 0.00 ft
Maximum Reactions Note: Only non-zero reactions are listed.
Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction Mx - End Moments ~ k-ft My - End Moments
Load Combination @ Base @Base @ Top @Base @ Top @ Base @ Top @Base @ Top
D Only 0.013
+D+L 0.013 0.300 -1.050
+D+0.750L 0.013 0.225 -0.788
+0.60D 0.008
L Only 0.300 -1.050
Extreme Reactions
Axial Reaction X-X Axis Reaction k  Y-Y Axis Reaction Mx - End Moments  k-ft My - End Moments
Iltem Extreme Value @ Base @Base @ Top @Base @ Top @ Base @ Top @Base @ Top
Axial @ Base Maximum 0.013
! Minimum 0.300 -1.050
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using the "Settings" menu item Project ID:  21-7178

and then using the "Printing & Project Descr:

Title Block" selection.

Title Block Line 6 Printed: 25 MAY 2021, 3:25PM
File: 7178.ec6

Steel C0|umn Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31

Lic. # : KW-06008078 Innovative Structural Engineering, Inc. (ISE)

DESCRIPTION: Minimum Guardrail Post Size - Sheet A4.1

Extreme Reactions

Axial Reaction X-X Axis Reaction k  Y-Y Axis Reaction Mx - End Moments  k-ft My - End Moments
Item Extreme Value @ Base @Base @ Top @Base @ Top @ Base @ Top @Base. @ Top
Reaction, X-X Axis Base Maximum 0.013
" Minimum 0.013
Reaction, Y-Y Axis Base Maximum 0.013 0.300 -1.050
" Minimum 0.013
Reaction, X-X Axis Top Maximum 0.013
" Minimum 0.013
Reaction, Y-Y Axis Top Maximum 0.013
" Minimum 0.013
Moment, X-X Axis Base Maximum 0.013
" Minimum 0.013 -1.050 0.300 -1.050
Moment, Y-Y Axis Base Maximum 0.013
" Minimum 0.013
Moment, X-X Axis Top Maximum 0.013
" Minimum 0.013
Moment, Y-Y Axis Top Maximum 0.013
" Minimum 0.013
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+L 0.0000 in 0.000 ft 0405 in 3500 ft
+D+0.750L 0.0000 in 0.000 ft 0.304 in 3500 ft
+0.60D 0.0000 in 0.000 ft 0.000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0401 in 3477 ft
Steel Section Properties : Pipe2STD
Depth = 2.375 in 1 Xx = 063 inM4 J = 1.250 in*4
S xx = 0.53 in"3
Diameter = 2.375 in R xx = 0.791 in
Wall Thick = 0.154 in Zx = 0.713 in*3
Area = 1.020 in*2 lyy = 0.627 in™M
Weight = 3.660 plf Syy = 0.528 in"3
Ryy = 0.791 in
Ycg = 0.000 in
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You can change this area

Project Title: County of San Bernardino, Public Works, Rancho Y
Engineer: SK

using the "Settings" menu item Project ID: _21-7178
and then using the "Printing & Project Descr:

Title Block" selection.
Title Block Line 6

Printed: 25 MAY 2021, 3:25PM

Steel Column
Lic. # : KW-06008078

File: 7178.ec6
Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31

Innovative Structural Engineering, Inc. (ISE)

DESCRIPTION: Minimum Guardrail Post Size - Sheet A4.1

Sketches

+Y ' W

0.30k

+X

3.50
3.50 ft

Height
Height

2.38in
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