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1 inch

Load Case 1, Member 1 – [(10” x 12” x 1”)/1728] x (150 pcf/1000) = 0.0104  k/in./ft.





Box Under Shallow Fill Distribution 
d hWidth



Live Load IntensityLive Load Intensity

Live Load Dist = [96 + 1.44 (10 )]/12 = 9.2 ft. 

Live Load = (P x DLA x MPF)/(Tire Length x Distribution Width)

Live Load = (32 kips x 1.33 x 1.2)/(10 in x 9.2 ft) = 0.555 kip/in/ft

Single Axle

Live Load = (25 kips x 1.33 x 1.2)/(10 in x 9.2 ft) = 0.434 kip/in/ft

Double Axle



















BOXCAR 3.0 DETAILED OUTPUT

Filename: Pipe School.csv

Date / Time: 11/10/2010 8:33:25 AM

This file is best read by opening in a spread sheetThis file is best read by opening in a spread sheet

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

LOAD FACTORS (moment & shear)

rows‐> load combinations and cols‐> load case #

internal load 
combo #

user defined 
combo #

load combo 
type Self Weight Vertical Earth

Minimum 
Lateral Earth Internal Fluid

Additional 
Lateral Earth 
Pressure

Vertical Live‐
Positive 
Moment

Vertical Live‐
Negative 
Moment

Approaching 
Vehicle

Vertical 
Surcharge

Horizontal 
Surcharge Lane Load

1 1‐pos strength 1.25 1.36 1.42 0 1.42 1.75 0 1.75 1.36 1.42 1.75

2 1‐neg strength 1.25 1.36 1.42 0 1.42 0 1.75 1.75 1.36 1.42 1.75

3 2‐pos strength 1.25 1.36 0.86 1 0 1.75 0 0 1.36 0 1.75

4 2‐neg strength 1.25 1.36 0.86 1 0 0 1.75 0 1.36 0 1.75

5 3‐pos strength 0.9 0.86 1.42 0 1.42 0 0 1.75 0 1.42 0

6 3‐neg strength 0.9 0.86 1.42 0 1.42 0 0 1.75 0 1.42 0

7 1‐pos service 1 1 1 0 1 1 0 1 1 1 1

8 1‐neg service 1 1 1 0 1 0 1 1 1 1 1

9 2‐pos service 1 1 1 1 0 1 0 0 1 0 1

10 2‐neg service 1 1 1 1 0 0 1 0 1 0 1

11 3‐pos service 1 1 1 0 1 0 0 1 0 1 0

12 3‐neg service 1 1 1 0 1 0 0 1 0 1 0

13 fatigue fatigue 0 0 0 0 0 0 0 0 0 0 0

14 fatigue fatigue 0 0 0 0 0 0 0 0 0 0 0

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

MOMENTS FOR EACH SECTION & LOAD CASE (kip‐in/ft)

rows‐> section # and cols‐> load case #

Member
Section 
Pos(in.) 1 2 3 4 5 6 7 8 9 10

1 Top 65 19 1544 0 10 6886 17 8159 10 6886 0 0 9 2194 0 01 Top 65 19.1544 0 ‐10.6886 17.8159 ‐10.6886 0 0 ‐9.2194 0 0

2 Top 15 6.1336 0 ‐10.6886 17.8159 ‐10.6886 0 0 ‐9.2194 0 0

3 Top 5 0.4044 0 ‐10.6886 17.8159 ‐10.6886 0 0 ‐9.2194 0 0

4 Side 125 ‐3.9718 0 ‐7.6147 12.7607 ‐7.6147 0 0 ‐5.5001 0 0

5 Side 115 ‐6.2136 0 ‐1.5792 2.7225 ‐1.5792 0 0 0.9632 0 0

6 Side 65 ‐17.4228 0 19.063 ‐32.2772 19.063 0 0 14.7384 0 0

7 Side 15 ‐28.632 0 3.2469 ‐2.1727 3.2469 0 0 0.3262 0 0

8 Side 5 ‐30.8739 0 ‐6.7592 16.435 ‐6.7592 0 0 ‐5.613 0 0

9Bottom 125 ‐21.7284 0 ‐12.8 25.8028 ‐12.8 0 0 ‐8.9406 0 0

10Bottom 115 3 6595 0 12 8 23 5993 12 8 0 0 8 9406 0 010Bottom 115 ‐3.6595 0 ‐12.8 23.5993 ‐12.8 0 0 ‐8.9406 0 0

11Bottom 65 37.4062 0 ‐12.8 18.5913 ‐12.8 0 0 ‐8.9406 0 0

12 Top 22.75 9.8572 0 ‐10.6886 17.8159 ‐10.6886 0 0 ‐9.2194 0 0

13 Top 22.75 9.8572 0 ‐10.6886 17.8159 ‐10.6886 0 0 ‐9.2194 0 0

14 Side 106.25 ‐8.1752 0 3.4334 ‐5.7196 3.4334 0 0 5.5712 0 0

15 Side 106.25 ‐8.1752 0 3.4334 ‐5.7196 3.4334 0 0 5.5712 0 0

16 Side 23.75 ‐26.6704 0 9.8781 ‐14.5232 9.8781 0 0 4.7205 0 0

17 Side 23.75 ‐26.6704 0 9.8781 ‐14.5232 9.8781 0 0 4.7205 0 0

18Bottom 106.25 9.4559 0 ‐12.8 21.9999 ‐12.8 0 0 ‐8.9406 0 0

19Bottom 106 25 9 4559 0 12 8 21 9999 12 8 0 0 8 9406 0 019Bottom 106.25 9.4559 0 ‐12.8 21.9999 ‐12.8 0 0 ‐8.9406 0 0



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

SHEAR FOR EACH SECTION & LOAD CASE (kip/ft)

rows‐> section # and  cols‐> load case #

Member
Section 
Pos(in.) 1 2 3 4 5 6 7 8 9 10

1Top 65 0 0 0 0 0 0 0 0 0 0

2Top 15 0.5208 0 0 0 0 0 0 0 0 0

3Top 5 0.625 0 0 0 0 0 0 0 0 0

4Side 125 0.2242 0 ‐0.6129 1.011 ‐0.6129 0 0 ‐0.7111 0 0

5Side 115 0.2242 0 ‐0.5905 0.9893 ‐0.5905 0 0 ‐0.5821 0 0

6Side 65 0.2242 0 ‐0.1417 0.2298 ‐0.1417 0 0 0.0187 0 0

7Side 15 0.2242 0 0.8679 ‐1.6148 0.8679 0 0 0.5454 0 0

8Sid 5 0 2242 0 1 1371 2 114 1 1371 0 0 0 6419 0 08Side 5 0.2242 0 1.1371 ‐2.114 1.1371 0 0 0.6419 0 0

9Bottom 125 ‐1.9712 0 0 0.2404 0 0 0 0 0 0

10Bottom 115 ‐1.6426 0 0 0.2003 0 0 0 0 0 0

11Bottom 65 0 0 0 0 0 0 0 0 0 0



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

AXIAL FORCE FOR EACH SECTION & LOAD CASE (kip/ft) note '+' is compression

rows‐> section # and cols‐> load case #

Member
Section 
Pos(in.) 1 2 3 4 5 6 7 8 9 10Member Pos(in.) 1 2 3 4 5 6 7 8 9 10

1Top 65 ‐0.2242 0 0.6157 ‐1.011 0.6157 0 0 0.8427 0 0

2Top 15 ‐0.2242 0 0.6157 ‐1.011 0.6157 0 0 0.8427 0 0

3Top 5 ‐0.2242 0 0.6157 ‐1.011 0.6157 0 0 0.8427 0 0

4 Side 125 1.4063 0 0 0 0 0 0 0 0 0

5 Side 115 1.4063 0 0 0 0 0 0 0 0 0

6 Side 65 1.4063 0 0 0 0 0 0 0 0 0

7 Side 15 1.4063 0 0 0 0 0 0 0 0 0

8 Side 5 1.4063 0 0 0 0 0 0 0 0 0

9Bottom 125 0.2242 0 1.426 ‐2.114 1.426 0 0 0.7358 0 0

10Bottom 115 0.2242 0 1.426 ‐2.114 1.426 0 0 0.7358 0 0

11Bottom 65 0.2242 0 1.426 ‐2.114 1.426 0 0 0.7358 0 0



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

DETAILED ANALYSIS RESULTS FOR EACH SECTION/ EACH LOAD COMBINATION

ti
internal load 

b
user defined 
l d b l d bsection 

number member
combo 
number

load combo 
number

load combo 
type section pos M   N   V   d   h   rho

in.                  kip‐in/ft         kip/ft              kip/ft              in.                  in.                 

1 top 1 1‐pos strength 65 180.33 2.07 3.79 8.75 10 0

1 top 2 1‐neg strength 65 ‐22.49 1.85 ‐3.79 7.75 10 0

1 t 3 2 t th 65 235 42 0 4 3 79 8 75 10 01 top 3 2‐pos strength 65 235.42 ‐0.4 3.79 8.75 10 0

1 top 4 2‐neg strength 65 32.6 ‐0.62 ‐3.79 8.75 10 0

1 top 5 3‐pos strength 65 ‐29.2 1.85 0 7.75 10 0

1 top 6 3‐neg strength 65 ‐29.2 1.85 0 7.75 10 0

1 top 7 1‐pos service 65 104.46 2.07 2.16 8.75 10 0

1 top 8 1‐neg service 65 ‐11.44 1.85 ‐2.16 7.75 10 0

1 top 9 2‐pos service 65 142.18 ‐0.4 2.16 8.75 10 0

1 top 10 2‐neg service 65 26.28 ‐0.62 ‐2.16 8.75 10 0

1 top 11 3‐pos service 65 ‐11.44 1.85 0 7.75 10 0

1 top 12 3‐neg service 65 ‐11.44 1.85 0 7.75 10 0p g

1 top 13 fatigue fatigue 65 0 0 0 7.75 10 0

1 top 14 fatigue fatigue 65 0 0 0 7.75 10 0





AsShear fs fsallow Vc AsDesign
eff. shear 
depth beta     VsReqd (Vu * d)/ Mu

Vu / (Phi* 
Vc) AvReqd SMax

in²/ft              kip/ft              ksi                  kip/ft              in²/ft               in.                  kip/ft               in²/ft/line      in.                 



The End


