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App. A Tables
TABLE A-10 Coefficient of Resistance (k) Versus Reinﬁorcement Ratio (p)
(f¢ = 4000 psi; f, = 60,000 psi; Units of k Are ksi)
P k P k P k P k
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App. A Tables 469
TABLE A-10 (CONT.)) Coefficient of Resistance (k) Versus Reinforcement Ratio (p)
(f! = 4000 psi; f, = 60,000 psi; Units of k Are ksi)

p k p k p k p k
0.0114 0.6152 0.0140 0.7362 0.0165 0.8459 0.0190 0.9489
0.0115 0.6200 0.0141 0.7407 0.0166 0.8501 0.0191 0.9529
0.0116 0.6248 0.0142 0.7452 0.0167 0.8544 0.0192 0.9568
0.0117 0.6295 0.0143 0.7497 0.0168 0.8586 0.0193 0.9608 .
0.0118 0.6343 0.0144 0.7542 0.0169 0.8628 0.0194 0.9648
0.0119 0.6390 0.0145 0.7587 0.0170 0.8670 0.0195 0.9587
0.0120 0.6438 0.0146 0.7632 0.0171 0.8712 0.0196 0.9726 «
0.0121 0.6485 0.0147 0.7675 0.0172 0.8754 0.0197 0.9765
0.0122 0.6532 0.0148 0.7720 0.0173 0.8796 0.0198 0.9804
0.0123 0.6579 0.0149 0.7765 0.0174 0.8837 0.0199 0.9843
0.0124 0.6626 0.0150 0.7809 0.0175 0.8879 0.0200 0.9882
0.0125 0.6673 0.0151 0.7853 0.0176 0.8920 0.0201 0.9921
0.0126 0.6720 0.0152 0.7897 0.0177 0.8961 0.0202 0.9960
0.0127 0.6766 0.0153 0.7941 0.0178 0.9003 0.0203 0.9998
0.0128 0.6813 0.0154 0.7984 0.0179 0.9044 0.0204 1.0037
0.0129 0.6859 0.0155 0.8028 0.0180 0.9085 0.0205 1.0075
0.0130 0.6905 0.0156 0.8072 0.0181 0.9116 0.0206 1.0113
0.0131 .  0.6951 0.0157 0.8115 0.0182 0.9166 0.0207 1.0152
0.0132 0.6998 0.0158 0.8158 0.0183 0.9207 0.0208 1.0190
0.0133 0.7044 0.0159 0.8202 0.0184 0.9248 0.0209 1.0227
0.0134 0.7089 0.0160 0.8245 0.0185 0.9288 0.0210 1.0265
0.0135 0.7135 0.0161 0.8288 0.0186 0.9328 0.0211 1.0303
0.0136 0.7181 0.0162 0.8331 0.0187 0.9369 0.0212 1.0341
0.0137 0.7226 0.0163 0.8373 0.0188 0.9409 0.0213 1.0378
0.0138 0.7272 0.0164 0.8416 0.0189 0.9449 0.0214 1.0416
0.0139 0.7317

|
|
|
}
x
|



1/30/2020 Beam Calculator Online (Calculate the reactions, Draws Bending Moment, Shear Force, Axial Force)

Leave feedback

T Clear beam M Save link on this calculation

R, qF 1225 R,

i Al

Select units
Units of measurement: ‘ Foot (ft) - ]
Units of force: L Pound-force (Lbf) v J
Setting the length of beam
Length of beam L,(ft): 14.1666

Setting the support of beam

at the point B

at the point A

Setting the loads of beam

q1 = -1225 (Lbf/ft)

Setting the bending diagrams of beam

https:/fbeamguru.com/online/beam-calculator/ 1/4



1/30/2020 Beam Calculator Online (Calculate the reactions, Draws Bending Moment, Shear Force, Axial Force)

¥ Calculate the reactions at the supports of a beam
¥ Bending moment diagram (BMD) ¥ Shear force diagram (SFD) Axial force diagram

¥ Invert Diagram of Moment (BMD) - Moment is positive, when tension at the bottom of the beam

SOLVE
R, q= 1225 ' R,
| | | R | g |
77;2;7 7&7‘
‘ ft) |
| Tsec.(X1) i
; 2 sec. (X2) y |
3 sec. (X3) ~ N
5002.04
3675
-3675 |
-5002.04
-5512.5 -5512.5 |
ol
[
’ 4699.92

Calculate the reactions at the supports of a beam

https://beamguru.com/online/beam-calculator/

214



1/30/2020 Beam Calculator Online (Calculate the reactions, Draws Bending Moment, Shear Force, Axial Force)

1. A beam is in equilibrium when it is stationary relative to an inertial reference frame. The following conditions are satisfied when a beam, acted
upon by a system of forces and moments, is in equilibrium.

EFx=0: Hg=0

IMj = 0: The sum of the moments about the roller support at the point A:

- q1*%14.1666*(-3 + 14.1666/2) + Rg*8.1666 = 0

ZIMp = 0: The sum of the moments about the pin support at the point B:

q1*14.1666*(11.1666 - 14.1666/2) - Ry*8.1666 = 0

2. Calculate reaction of pin support at the point B:

Rs = ( q1*14.1666*(-3 + 14.1666/2)) [ 8.1666 = ( 1225%14.1666%(-3 + 14.1666/2)) / 8.1666 = 8677.04 (Ibf)

3. Caleulate reaction of roller support at the point A:

Ra = (q1*14.1666%(11.1666 - 14.1666/2)) / 8.1666 = ( 1225*14.1666%(11.1666 - 14.1666/2)) / 8.1666 = 8677.04 (Ibf)
4. Solve this system of equations:

Hg = 0 (Ibf)

5. The sum of the forces about the Oy axis is zero:

IFy = 0: -q*14.1666 + Ra + Rp = - 1225%14.1666 + 8677.04*1 + 8677.04*1 =0

Draw diagrams for the beam
Consider first span of the beam 0 < x; < 3

Determine the equations for the shear force (Q):

Q(x1) = - gq1*(x1 - 0)

The values of Q at the edges of the span:

Qi1(0) = -1225%(0 - 0) = 0 (Ibf)

Qui(3) = - 1225%(3 - 0) = -3675 (Ibf)

Determine the equations for the bending moment (M):
M(x1) = - q1*(x1)%/2

The values of M at the edges of the span:

M1(0) = - 1225%(0 - 0)%/2 = 0 (Ibf*ft)

My(3) = - 1225%(3 - 0)4/2 = -5512.50 (Ibf*ft)

Consider second span of the beam 3 £ x; < 11.1666

https://beamguru.com/online/beam-calculator/ 3/4



1/30/2020 Beam Calculator Online (Calculate the reactions, Draws Bending Moment, Shear Force, Axial Force)

Determine the equations for the shear force (Q):

Q(x2) = -aqr¥(xz-0) + Ra

The values of Q at the edges of the span:

Qa(3) = - 1225%(3 - 0) + 8677.04 = 5002.04 (Ibf)

Q2(11.17) = - 1225%(11.1666 - 0) + 8677.04 = -5002.04 (Ibf)

The value of Q on this span that crosses the horizontal axis. Intersection point:
X = 4.08

Determine the equations for the bending moment (M):

M(x2) = - Qr*(x2)%/2 + Ra*(xz - 3)

The values of M at the edges of the span:

Ma(3) = - 1225%(3 - 0)%/2 + B677.04*(3 - 3) = -5512.50 (Ibf*ft)

Ma(11.17) = - 1225%(11.17 - 0)%/2 + 8677.04*(11.17 - 3) = -5512.50 (Ibf*ft)

Local extremum at the point x = 4.08:
M2(7.08) = - 1225%(7.08 - 0)%/2 + 8677.04%(7.08 - 3) = 4699.92 (Ibf*ft)

Consider third span of the beam 11.1666 < x3 < 14.1666

Determine the equations for the shear force (Q):

Q(x3) = -a1*(x3-0) + Ra + Rs

The values of Q at the edges of the span:

Q3(11.17) = - 1225%(11.1666 - 0) + 8677.04 + 8677.04 = 3675 (Ibf)

Q3(14.17) = - 1225%(14.1666 - 0) + 8677.04 + 8677.04 = 0 (Ibf)

Determine the equations for the bending moment (M):

M(x3) = - qi*(x3)%/2 + Ra*(x3 - 3) + Rg*(x3 - 11.1666)

The values of M at the edges of the span:

M3(11.17) = - 1225%(11.17 - 0)4/2 + 8677.04%(11.17 - 3) + B677.04*(11.17 - 11.1666) = -5512.50 (Ibf*ft)
M3(14.17) = - 1225%(14.17 - 0)%/2 + 8677.04%(14.17 - 3) + 8677.04*(14.17 - 11.1666) = 0 (Ibf*ft)

Solved by BEAMGURU.COM

BEAMGURU.COM ®© 2020. All right reserved

https://beamguru.com/online/beam-calculator/ 4/4



1/30/2020 Beam Calculator Online (Calculate the reactions, Draws Bending Moment, Shear Force, Axial Force)

Leave feedback

T Clear beam M Save Link on this calculation

R, qF 4753 R

Select units
Units of measurement: Foot (ft) - }
Units of force: b:und-force (Lbf) '?
Setting the length of beam
Length of beam L,(ft): 14.1666

Setting the support of beam

at the point B

at the point A

Setting the loads of beam

q1 = -4753 (Ibf/ft)

Setting the bending diagrams of beam

https://beamguru.com/online/beam-calculator/ ' 1/4



1/30/2020 Beam Calculator Online (Calculate the reactions, Draws Bending Moment, Shear Force, Axial Force)

¥ (alculate the reactions at the supports of a beam
¥ Bending moment diagram (BMD) ¥’ Shear force diagram (SFD) ' Axial force diagram

¥ Invert Diagram of Moment (BMD) - Moment is positive, when tension at the bottom of the beam

SOLVE
R q= 4753 R,
\ | \ 1 ¥ Fey |
A B
) y
i 1sec. (X1) o
2 sec. (X2)
3 sec. (X3) 5
19407.92
14259
Qy 0 | 0|
-14259
-19407.92
-21388.5 | -21388.5 |
Mx 0
18235.69

Calculate the reactions at the supports of a beam

https://beamguru.com/online/beam-calculator/

2/4



1/30/2020 Beam Calculator Online (Calculate the reactions, Draws Bending Moment, Shear Force, Axial Force)

1. A beam is in equilibrium when it is stationary relative to an inertial reference frame. The following conditions are satisfied when a beam, acted
upon by a system of forces and moments, is in equilibrium.

IFy=0: Hg=0

ZIM, = 0: The sum of the moments about the roller support at the point A:

- 1*¥14.1666*(-3 + 14.1666/2) + Rg*8.1666 = 0

ZMg = 0: The sum of the moments about the pin support at the point B:

q1*14.1666%(11.1666 - 14.1666/2) - Ra*8.1666 = 0

2. Calculate reaction of pin support at the point B:

Rg = (q1*14.1666*(-3 + 14.1666/2)) / 8.1666 = ( 4753*14.1666%(-3 + 14.1666/2)) / 8.1666 = 33666.92 (Ibf)

3. Calculate reaction of roller support at the point A:

Ra = ( Q1*14.1666*(11.1666 - 14.1666/2)) / 8.1666 = ( 4753*14.1666*(11.1666 - 14.1666/2)) / 8.1666 = 33666.92 (Ibf)
4. Solve this system of equations:

Hg = 0 (Ibf)

5. The sum of the forces about the Oy axis is zero:

IFy = 0: -0q;*14.1666 + Ry + Rg = - 4753*14.1666 + 33666.92*1 + 33666.92*1 = 0

Draw diagrams for the beam
Consider first span of the beam 0 = x4 < 3

Determine the equations for the shear force (Q):

Q(x1) = -a1*(x; - 0)

The values of Q at the edges of the span:

Q1(0) = -4753*(0-0) = 0 (Ibf)

Qi(3) = -4753%(3 - 0) = -14259 (Ibf)

Determine the equations for the bending moment (M):
M(x1) = - qr*(x1)%/2

The values of M at the edges of the span:

M;(0) = - 4753%(0 - 0)%/2 = 0 (Ibf*ft)

Mi(3) = - 4753%(3 - 0)%/2 = -21388.50 (Ibfft)

Consider second span of the beam 3 < x; < 11.1666
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Determine the equations for the shear force (Q):

Qx2) = - q1*(x2- 0) + Ra

The values of Q at the edges of the span:

Q2(3) = -4753*%(3 - 0) + 33666.92 = 19407.92 (Ibf)

Q2(11.17) = - 4753*%(11.1666 - 0) + 33666.92 = -19407.92 (Ibf)

The value of Q on this span that crosses the horizontal axis. Intersection point:
X =4.08

Determine the equations for the bending moment (M):

M(x2) = - q1*(x2)%2 + Ra¥(x2 - 3)

The values of M at the edges of the span:

Ma(3) = - 4753%(3 - 0)¥/2 + 33666.92%(3 - 3) = -21388.50 (Ibf*ft)

Ma(11.17) = - 4753%(11.17 - 0)%/2 + 33666.92*%(11.17 - 3) = -21388.50 (Ibf*ft)

Local extremum at the point x = 4.08:
M3(7.08) = - 4753%(7.08 - 0)%/2 + 33666.92*(7.08 - 3) = 18235.69 (Ibf*ft)

Consider third span of the beam 11.1666 < x5 < 14.1666

Determine the equations for the shear force (Q):

Q(x3) = -a1*(x3-0) + Ra + Rg

The values of Q at the edges of the span:

Q3(11.17) = - 4753*(11.1666 - 0) + 33666.92 + 33666.92 = 14259 (Ibf)

Q3(14.17) = - 4753*%(14.1666 - 0) + 33666.92 + 33666.92 = 0 (Ibf)

Determine the equations for the bending moment (M):

M(x3) = - Q1*(x3)%/2 + Ra*(x3 - 3) + Rg*(x3 - 11.1666)

The values of M at the edges of the span:

M3(11.17) = - 4753*%(11.17 - 0)%/2 + 33666.92%(11.17 - 3) + 33666.92*(11.17 - 11.1666) = -21388.50 (Ibf*ft)
M3(14.17) = - 4753%(14.17 - 0)%/2 + 33666.92%(14.17 - 3) + 33666.92%(14.17 - 11.1666) = 0 (Ibf*ft)
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