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STEEL BEAM ANALYSIS & DESIGN (AISC360) 

STEEL BEAM ANALYSIS & DESIGN (AISC360-10) 

In accordance with AISC360 14th Edition published 2010 using the ASD method 

Tedds calculation version 3.0.12 

  
 

  
 

  
 

Support conditions 

Support A Vertically restrained 

 Rotationally free 

Support B Vertically restrained 

 Rotationally free 

Applied loading 

Beam loads Dead self weight of beam × 1  

 masonry - Dead full UDL 1.2 kips/ft 

 floor infill - Dead full UDL 0.282 kips/ft 

 floor infill - Live full UDL 0.45 kips/ft 

Load combinations 

Load combination 1 Support A Dead × 1.00 

  Live × 1.00 

Load Envelope - Combination 1

0.0

1.982

ft 21.34

1A B
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  Roof live × 1.00 

  Snow × 1.00 

 Span 1 Dead × 1.00 

  Live × 1.00 

  Roof live × 1.00 

  Snow × 1.00 

 Support B Dead × 1.00 

  Live × 1.00 

  Roof live × 1.00 

  Snow × 1.00 

Analysis results 

Maximum moment; Mmax = 112.8 kips_ft; Mmin = 0 kips_ft 

Maximum shear; Vmax = 21.1 kips; Vmin = -21.1 kips 

Deflection; δmax = 0.5 in; δmin = 0 in 

Maximum reaction at support A; RA_max = 21.1 kips; RA_min = 21.1 kips 

Unfactored dead load reaction at support A; RA_Dead = 16.3 kips 

Unfactored live load reaction at support A; RA_Live = 4.8 kips 

Maximum reaction at support B; RB_max = 21.1 kips; RB_min = 21.1 kips 

Unfactored dead load reaction at support B; RB_Dead = 16.3 kips 

Unfactored live load reaction at support B; RB_Live = 4.8 kips 

Section details 

Section type; W 16x50 (AISC 14th Edn (v14.1)) 

ASTM steel designation; A992 

Steel yield stress; Fy = 50 ksi 

Steel tensile stress; Fu = 65 ksi 

Modulus of elasticity; E = 29000 ksi 

  
 

Safety factors 
Safety factor for tensile yielding; Ωty = 1.67 
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Safety factor for tensile rupture; Ωtr = 2.00 

Safety factor for compression; Ωc = 1.67 

Safety factor for flexure; Ωb = 1.67 

Safety factor for shear; Ωv = 1.50 

Lateral bracing 

 Span 1 has lateral bracing at supports only 

Classification of sections for local buckling - Section B4.1 

Classification of flanges in flexure - Table B4.1b (case 10) 

Width to thickness ratio; bf / (2 × tf) = 5.61 

Limiting ratio for compact section; λpff = 0.38 × √[E / Fy] = 9.15 

Limiting ratio for non-compact section; λrff = 1.0 × √[E / Fy] = 24.08; Compact 

Classification of web in flexure - Table B4.1b (case 15) 

Width to thickness ratio; (d - 2 × k) / tw = 37.47 

Limiting ratio for compact section; λpwf = 3.76 × √[E / Fy] = 90.55 

Limiting ratio for non-compact section; λrwf = 5.70 × √[E / Fy] = 137.27; Compact 

Section is compact in flexure 

Design of members for shear - Chapter G 

Required shear strength; Vr = max(abs(Vmax), abs(Vmin)) = 21.148 kips 

Web area; Aw = d × tw = 6.194 in2 

Web plate buckling coefficient; kv = 5 

Web shear coefficient - eq G2-2; Cv = 1.000 

Nominal shear strength - eq G2-1; Vn = 0.6 × Fy × Aw × Cv = 185.820 kips 

Allowable shear strength; Vc = Vn / Ωv = 123.880 kips 

PASS - Allowable shear strength exceeds required shear strength 

Design of members for flexure in the major axis - Chapter F 

Required flexural strength; Mr = max(abs(Ms1_max), abs(Ms1_min)) = 112.825 kips_ft 

Yielding - Section F2.1 

Nominal flexural strength for yielding - eq F2-1; Mnyld = Mp = Fy × Zx = 383.333 kips_ft 

Lateral-torsional buckling - Section F2.2 

Unbraced length; Lb = Ls1 = 256.08 in 

Limiting unbraced length for yielding - eq F2-5; Lp = 1.76 × ry × √[E / Fy] = 67.394 in 

Distance between flange centroids; ho = d - tf = 15.67 in 

 c = 1 

 rts = √[√(Iy × Cw) / Sx] = 1.894 in 

Limiting unbraced length for inelastic LTB - eq F2-6 

Lr = 1.95 × rts × E / (0.7 × Fy) × √[(J × c / (Sx × ho)) + √((J × c / (Sx × ho))2 + 6.76 × (0.7 × Fy / E)2)] = 206.57 in 

Cross-section mono-symmetry parameter; Rm = 1.000 

Moment at quarter point of segment; MA = 84.619 kips_ft 

Moment at center-line of segment; MB = 112.825 kips_ft 

Moment at three quarter point of segment; MC = 84.619 kips_ft 

Maximum moment in segment; Mabs = 112.825 kips_ft 
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Lateral torsional buckling modification factor - eq F1-1; Cb = 12.5 × Mabs / [2.5 × Mabs + 3 × MA + 4 × MB + 3 × MC] = 1.136 

Critical flexural stress - eq F2-4; Fcr = Cb × π2 × E / (Lb / rts)2 × √[1 + 0.078 × J × c / (Sx × ho) ×(Lb / rts)2] = 

29.278 ksi 

Nominal flexural strength for lateral torsional buckling - eq F2-2; Mnltb = Fcr × Sx = 197.626 kips_ft 

Nominal flexural strength; Mn = min(Mnyld, Mnltb) = 197.626 kips_ft 

Allowable flexural strength; Mc = Mn / Ωb = 118.339 kips_ft 

PASS - Allowable flexural strength exceeds required flexural strength 

Design of members for vertical deflection 

Consider deflection due to dead, live, roof live and snow loads 

Limiting deflection;; δlim = Ls1 / 500 = 0.512 in 

Maximum deflection span 1; δ = max(abs(δmax), abs(δmin)) = 0.484 in 

PASS - Maximum deflection does not exceed deflection limit 

 

; 

STEEL COLUMN DESIGN (AISC360) 

STEEL COLUMN DESIGN 

In accordance with AISC360-10 and the LRFD method 

Tedds calculation version 1.0.09 

  
 

Column and loading details 

Column details 

Column section; C 10x15.3 

Design loading 

Required axial strength; Pr = 22 kips; (Compression) 

Maximum moment about x axis; Mx = 0.0 kips_ft 

Moment about y axis at end 1; My1 = 2.0 kips_ft 

Moment about y axis at end 2; My2 = 2.0 kips_ft 

 Single curvature bending about y axis 
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Maximum moment about y axis; My = max(abs(My1), abs(My2)) = 2.0 kips_ft 

Maximum shear force parallel to y axis; Vry = 0.0 kips 

Maximum shear force parallel to x axis; Vrx = 0.2 kips 

Material details 

Steel grade; A992 

Yield strength; Fy = 50 ksi 

Ultimate strength; Fu = 65 ksi 

Modulus of elasticity; E = 29000 ksi 

Shear modulus of elasticity; G = 11200 ksi 

Unbraced lengths 

For buckling about x axis; Lx = 84 in 

For buckling about y axis; Ly = 84 in 

For torsional buckling; Lz = 84 in 

Effective length factors 

For buckling about x axis; Kx = 1.00 

For buckling about y axis; Ky = 1.00 

For torsional buckling; Kz = 1.00 

Section classification 

Section classification for local buckling (cl. B4) 

Critical flange width; b = bf = 2.600 in 

Width to thickness ratio of flange; λf = b / tf = 5.963 

Depth between root radii; h = d - 2 × k = 8.000 in 

Width to thickness ratio of web; λw = h / tw = 33.333 

Compression 

Limit for nonslender flange; λrf_c = 0.56 × √(E / Fy) = 13.487 

The flange is nonslender in compression 

Limit for nonslender web; λrw_c = 1.49 × √(E / Fy) = 35.884 

The web is nonslender in compression 

The section is nonslender in compression 

Flexure 

Limit for compact flange; λpf_f = 0.38 × √(E / Fy) = 9.152 

Limit for noncompact flange; λrf_f = 1.0 × √(E / Fy) = 24.083 

The flange is compact in flexure 

Limit for compact web; λpw_f = 3.76 × √(E / Fy) = 90.553 

Limit for noncompact web; λrw_f = 5.70 × √(E / Fy) = 137.274 

The web is compact in flexure 

The section is compact in flexure 

Slenderness 

Member slenderness 

Slenderness ratio about x axis; SRx = Kx × Lx / rx = 21.6 

Slenderness ratio about y axis; SRy = Ky × Ly / ry = 118.1 
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Second order effects 

Second order effects for bending about x axis (cl. App 8.1) 

Coefficient Cm; Cmx = 1.0 

Coefficient α; α = 1.0 

Elastic critical buckling stress; Pe1x = π2 × E × Ix / (K1x × Lx)2 = 2729.9 kips 

P-δ amplifier; B1x = max(1.0, Cmx / (1 - α × Pr / Pe1x)) = 1.008 

Required flexural strength; Mrx = B1x × Mx = 0.0 kips_ft 

Second order effects for bending about y axis (cl. App 8.1) 

Coefficient Cm; Cmy = 0.6 + 0.4 × My1 / My2 = ;1.000 

Coefficient α; α = 1.0 

Elastic critical buckling stress; Pe1y = π2 × E × Iy / (K1y × Ly)2 = 92.1 kips 

P-δ amplifier; B1y = max(1.0, Cmy / (1 - α × Pr / Pe1y)) = 1.314 

Required flexural strength; Mry = B1y × My = 2.6 kips_ft 

Shear strength 

Shear parallel to the major axis (cl. G2.1) 

Shear area; Aw = 2 × bf × tf = 2.267 in2 

Web plate buckling coefficient; kv = 1.2 

Web shear coefficient; Cv = ;1.000 

Nominal shear strength; Vnx = 0.6 × Fy × Aw × Cv = 68.0 kips 

Design shear strength (cl.G1 & G2.1(a)) 

Resistance factor for shear; φv = 0.90 

Design shear strength; Vcx = φv × Vnx = 61.2 kips 

PASS - The design shear strength exceeds the required shear strength 

Reduction factor for slender elements 

Reduction factor for slender elements (E7) 

The section does not contain any slender elements therefore:- 

Slender element reduction factor; Q = 1.0 

Compressive strength 

Flexural buckling about x axis (cl. E3) 

Elastic critical buckling stress; Fex = (π2 × E) / (SRx)2 = 610.7 ksi 

; ; 

Flexural buckling stress about x axis; Fcrx = Qx × (0.658Qx×Fy/Fex) × Fy = 48.3 ksi 

Nominal flexural buckling strength; Pnx = Fcrx × Ag = 216.5 kips 

Flexural buckling about y axis (cl. E3) 

Elastic critical buckling stress; Fey = (π2 × E) / (SRy)2 = 20.5 ksi 

Flexural buckling stress about y axis; Fcry = 0.877 × Fey = 18.0 ksi 

Nominal flexural buckling strength; Pny = Fcry × Ag = 80.6 kips 
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Torsional and flexural-torsional buckling (cl. E4) 

Elastic torsional buckling stress; Fez = [π2 × E × Cw / (Kz × Lz)2 + G × J] / (Ag × ro
2) = 53.2 ksi 

Torsional/flexural-torsional elastic buckling stress; Fet = (Fex + Fez) / (2 × H) × [1 - √(1 - 4 × Fex × Fez × H / (Fex + Fez)2)] 

 Fet = 52.7 ksi 

; ; 

Torsional/flexural-torsional buckling stress; Fcrt = Qz × (0.658Qz×Fy/Fet) × Fy = 33.6 ksi 

Nom. torsional/flex-torsional buckling strength; Pnt = Fcrt × Ag = 150.5 kips 

Design compressive strength (cl.E1) 

Resistance factor for compression; φc = 0.90 

Design compressive strength; Pc = φc × min(Pnx, Pny, Pnt) = ;72.5; kips 

PASS - The design compressive strength exceeds the required compressive strength 

Flexural strength about the minor axis 

Yielding (cl. F6.1) 

Nominal flexural strength; Mny_yld = Mpy = min(Fy × Zy, 1.6 × Fy × Sy) = 7.7 kips_ft 

Design flexural strength about the minor axis (cl. F1) 

Resistance factor for flexure; φb = 0.90 

Design flexural strength; Mcy = φb × Mny_yld = ;6.9; kips_ft 

PASS - The design flexural strength about the minor axis exceeds the required flexural strength 

Combined forces 

Member utilization (cl. H1.1) 

Equation H1-1a; UR = abs(Pr) / Pc + 8 / 9 × (Mrx / Mcx + Mry / Mcy) = 0.642 

PASS - The member is adequate for the combined forces 

 

; 
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1.Project information

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

Project description: 
Location: 
Fastening description: 

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Bonded anchor
Material: F1554 Grade 36
Diameter (inch): 0.750
Effective Embedment depth, hef (inch): 3.500
Code report: ICC-ES ESR-4057
Anchor category: -
Anchor ductility: Yes
hmin (inch): 5.25
cac (inch): 4.59
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 26.00
State: Uncracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.4
Reinforcement condition: B tension, B shear
Supplemental reinforcement: No
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Hole condition: Dry concrete
Inspection: Continuous
Temperature range, Short/Long: 110/75°F
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 8.00 x 48.00 x 0.25

Recommended Anchor
Anchor Name: SET-3G - SET-3G w/ 3/4"Ø F1554 Gr. 36
Code Report: ICC-ES ESR-4057
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Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: not set
Seismic design: No
Anchors subjected to sustained tension: No
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb]: 0
Vuax [lb]: 0
Vuay [lb]: 22000
Mux [ft-lb]: 0
Muy [ft-lb]: 0
Muz [ft-lb]: 2500

<Figure 1>
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<Figure 2>
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

0.01 1125.0 5613.95500.0

0.02 375.0 5512.85500.0

0.03 -375.0 5512.85500.0

0.04 -1125.0 5613.95500.0

0.0 22000.0Sum 0.0 22253.3

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 0
Resultant compression force (lb): 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, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

<Figure 3>

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

11625 1.0 0.65 7556

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

Shear perpendicular to edge in x-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

3.50 0.750 1.00 2500 6.00 6062

fVcbgx = f (AVc / AVco)Yec,VYed,VYc,VYh,VVbx (Sec. 17.3.1 & Eq. 17.5.2.1b)

AVc (in2) AVco (in2) Yec,V Yed,V Yc,V Yh,V Vbx (lb) f fVcbgx (lb)

234.00 162.00 0.818 1.000 1.400 1.000 6062 0.70 7021

Shear parallel to edge in y-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

3.50 0.750 1.00 2500 6.00 6062

fVcbgy = f (2)(AVc / AVco)Yec,VYed,VYc,VYh,VVbx (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1b)

AVc (in2) AVco (in2) Yec,V Yed,V Yc,V Yh,V Vbx (lb) f fVcbgy (lb)

378.00 162.00 1.000 1.000 1.400 1.000 6062 0.70 27724
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10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

fVcp = f min|kcpNa ; kcpNcb| = f min|kcp(ANa / ANa0)Yed,NaYcp,NaNba ; kcp(ANc / ANco)Yed,NYc,NYcp,NNb| (Sec. 17.3.1 & Eq. 17.5.3.1a)

kcp ANa (in2) ANa0 (in2) Yed,Na Ycp,Na Nba (lb) Na (lb)

2.0 130.19 422.18 0.875 1.000 17021 4594

ANc (in2) ANco (in2) Yed,N Yc,N Ycp,N Nb (lb) Ncb (lb) f fVcp (lb)

84.00 110.25 1.000 1.000 1.000 7857 5987 0.70 6431

11. Results

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 5614 7556 0.74 Pass

T Concrete breakout x+ 1500 7021 0.21 Pass

|| Concrete breakout x+ 22000 27724 0.79 Pass

Pryout 5513 6431 0.86 Pass (Governs)

SET-3G w/ 3/4"Ø F1554 Gr. 36 with hef = 3.500 inch meets the selected design criteria.

12. Warnings

- This temperature range is currently outside the scope of ACI 318-14/-11 and ACI 355.4. Designer must exercise judgement to determine if this 
design is suitable.

- Designer must exercise own judgement to determine if this design is suitable.

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