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HAUNCH CONSTRUCTION NOTES:

1. THE   CONTRACTOR   IS   NOTIFIED   THAT   STAY-IN-PLACE   FORMWORK   WILL

NOT   BE   ALLOWED   FOR   CONCRETE   DECK,  OR   SIDEWALK   CONSTRUCTION.

2. THE   CONTRACTOR   SHALL   ERECT   THE   PREFABRICATED   PONY   TRUSS

AND   ALL   INCIDENTAL   ITEMS   FURNISHED   UNDER   ITEM   900.645  SPECIAL

PROVISION   (PREFABRICATED   TRUSS   BRIDGE).  ITEM   900.645  SPECIAL

PROVISION   (SEWER   MAIN   ON   BRIDGE)  (8").  AND   ITEM   900.645  SPECIAL

PROVISION   (WATER   MAIN   ON   BRIDGE)  (8")  PRIOR   TO   PLACEMENT   OF

THE   CONCRETE   DECK,  OR    SIDEWALK.

3. PRIOR   TO   SETTING   THE   BOTTOM   FORMWORK   FOR   THE   CAST-IN-PLACE

CONCRETE   DECK.  OR   SIDEWALK.  THE   CONTRACTOR   SHALL   SUBMIT   THE

COMPLETED   HAUNCH   TABLES   TO   THE   ENGINEER   FOR   APPROVAL.

4. DEAD   LOAD   DEFLECTION   DIAGRAMS   ARE   THE   RESPONSIBILITY   OF   THE

TRUSS   FABRICATOR.   THE   CONTRACTOR   IS   NOTIFIED   THAT   COMPLETION

OF   THE   HAUNCH   TABLES   BELOW    WILL   REQUIRE   FIELD   SURVEY   AND

COORDINATION   WITH   THE   TRUSS   FABRICATOR   TO   OBTAIN   THE

REQUIRED THEORETICAL   TRUSS   DEFLECTIONS.

5. THE   FRONT   EDGE   OF   THE   SIDEWALK   SHALL   BE   OFFSET   I7'-5" FROM THE

  HCL   OF   RIPLEY   ROAD.  THE   SIDEWALK   SHALL   FOLLOW   THE SAME

VERTICAL   PROFILE   AS   THE   CONCRETE  DECK.  THE   DIFFERENCE   IN

ELEVATION   BETWEEN   THE   TOP   OF   SIDEWALK   AT   ITS   FRONT   EDGE

(DISREGARDING   THE   CHAMFER)  AND   THE   TOP   OF   DECK   AT   THE   HCL

SHALL   BE   65
8".
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A.  LOADS AND LOAD COMBINATIONS

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 



BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

TRUSS --  MAIN MEMBER DESIGN

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           A-1



ADTT is between 100 and 1000, eta R = 1.05 for non-redundant members (truss)

 therefore may use 95% of multipresence factor

redundancy factor of 1.05 and 95% factor for traffic cancels to be 1.0

so use multipresence factors per Table 3.6.1.1.2-1

Ref. Load Comment STR I STR III STR IIIup STR V SVC I SVC II SVC IVup FAT I

3.5.1 DC see attached 1.25 1.25 1.25 1.25 1.00 1.00 1.00 -

3.5.1 DW see attached 1.50 1.50 1.50 1.50 1.00 1.00 1.00 -

3.6.1.1 LL HL-93 1.75 - - 1.35 1.00 1.30 - -

LL fatigue one HS-20 truck only - - - - - - - 1.50

IM 33% 1.75 - - - - - - -

IM fatigue 15% - - - - - - - 1.50

PL 75 psf 1.75 - - 1.35 1.00 1.30 - -

3.8 WL 100 plf at 6' ht - - - 1.00 1.00 - - -

3.8.1.2 WS 50+25 psf windw/leeward - 1.40 1.40 0.40 0.30 - 0.7 -

WS uplift 20 psf along qutr pt of deck - - 1.40 - - - 0.7 -

BR for anchor rod design, 18k per lane

EQ for anchor rod design 3.10.9

LL sidewalk 10k snow truck - - - - - - -
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BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           A-3



DEAD LOADS

TRUSS SPAN 1

LENGTH 91.00 ft

TRUSS CL TO CL 33.50 ft

CONNECTION WEIGHTS, TWO TRUSSES SPAN 1 WT/FT WT/FT WT/FT

GUSSET GUSSET GUSSET GUSSET GUSSET CHD PL CHD PL CHD PL CHD PL CHD PL TOTAL ECCENTRICITY TOTAL LT TRUSS RT TRUSS

JOINT THICK LENGTH HEIGHT NUMBER WEIGHT THICK LENGTH HEIGHT NUMBER WEIGHTBLOCKING MISC CONN. WEIGHT TYPE

L10 1.00 43.00 48.00 8 4682 0.00 0.00 0.00 0 0 0.00 948 5631 DC1

L11, L13 0.75 14.00 36.00 16 1715 0.00 0.00 0.00 0 0 0.00 1443 3158 DC1

L12 1.25 59.00 36.00 8 6023 0.00 0.00 0.00 0 0 732.00 1257 8012 DC1

L14 1.25 59.00 36.00 4 3011 0.00 0.00 0.00 0 0 366.00 654 4031 DC1

U11 1.25 48.00 42.00 8 5717 0.00 0.00 0.00 0 0 0.00 400 6117 DC1

U13 0.75 58.00 35.00 8 3454 0.75 76.00 12.00 8 1552 0.00 400 5405 DC1

CONNECTION WEIGHTS, TWO TRUSSES SPAN 1 52 24602 8 1552 1098.00 5102 32354 DC1 0.00 356 178 178

32354 11 psf

SIDEWALK SUPPORT LEFT SIDE, SPAN 1 WT/FT WT/FT WT/FT

LENGTH WT. EA. NUMBER WEIGHT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS

L6x4x1/2 78.00 110.59 18.00 1991 DC1

L4x4x3/8 72.00 102.08 18.00 1838 DC1

PL3/8X6X18 18.00 11.48 9.00 103 DC1

WT7X30.5 15.00 38.13 9.00 343 DC1

SIDEWALK SUPPORT LEFT SIDE, SPAN 1 4275 DC1 -20.92 47 53 -6
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UTILITY SUPPORT RIGHT SIDE, SPAN 1 WT/FT WT/FT WT/FT

LENGTH WT. EA. NUMBER WEIGHT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS

L6x4x1/2 36.00 51.04 18.00 919 DC1

WT7X30.5 9.00 22.88 9.00 206 DC1

UTILITY SUPPORT RIGHT SIDE, SPAN 1 1125 DC1 19.50 12 -1 13

TWO TRUSSES, SPAN 1 WT/FT WT/FT WT/FT AREA I AREA I

MEMBER SIZE WT/FT LENGTH NO. WT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS IN2 IN4 FT2 FT4

BRG POST W14x90 90.00 4.50 4.00 1620 DC1 26.50 362.00 0.1840 0.01746

BOTTOM CHORD W14x90 90.00 90.00 2.00 16200 DC1 26.50 362.00 0.1840 0.01746

END DIAG W12x170 170.00 15.11 4.00 10274 DC1 50.00 517.00 0.3472 0.02493

VERTICALS HP14x73 73.00 10.25 8.00 5986 DC1 21.40 261.00 0.1486 0.01259

INT. DIAGONALS W14x61 61.00 14.22 12.00 10411 DC1 17.90 107.00 0.1243 0.00516

TOP CHORD W12X170 170.00 22.85 6.00 23307 DC1 50.00 517.00 0.3472 0.02493

DIAG. BRACING L5X5X3/8 12.30 37.65 4.00 1852 DC1

FLOOR BEAMS W24x117 117.00 32.17 9.00 33875 DC1

TWO TRUSSES, SPAN 1 103525 DC1 0.00 1138 569 569

34 psf

SIDEWALK LEFT SIDE, SPAN 1 WT/FT WT/FT WT/FT

DIM1 DIM2 DIM 3 NO. UNIT WT WT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS

SIDEWALK 7.0 0.58 1.00 1.0 150.0 609 DC3 -20.92

SW HAUNCH 7.0 0.75 0.08 0.1 150.0 6 DC3 -20.92

PED. RAIL 1.0 1.00 1.00 1.0 100.0 100 DC3 -23.92

CABLE RAIL 1.0 0.50 8.00 1.0 3.4 14 DC3 -17.42

SIDEWALK LEFT SIDE, SPAN 1 728 DC3 -21.27 728 827 -98

UTILITY LEFT SIDE 60 DW -18.75 60 64 -4

UTILITY RIGHT SIDE 60 DW 19.50 60 -5 65

DECK, SPAN 1 WT/FT WT/FT WT/FT

DIM1 DIM2 DIM 3 NO. UNIT WT WT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS

DECK 30.5 0.8 1.0 1.0 150.0 3813 DC2 0.00

FB HAUNCH 30.5 1.2 0.1 0.1 150.0 59 DC2 0.00

DECK AND HAUNCH 3871 DC2 0.00 3871 1936 1936

CURB 1.3 0.8 1.0 2.0 100.0 208 DC3 0.00

RAIL 1.0 1.0 1.0 2.0 50.0 100 DC3 0.00

CURB AND RAIL 308 DC3 308 154 154

WEARING COURSE 28.00 0.25 1.0 1.0 150.0 1050 DW 0.00 1050 525 525
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SUMMARY LOAD WT/FT WT/FT

TYPE LT TRUSS RT TRUSS

CONNECTION WEIGHTS, TWO TRUSSES SPAN 1 DC1 178 178

SIDEWALK SUPPORT LEFT SIDE, SPAN 1 DC1 53 -6

UTILITY SUPPORT RIGHT SIDE, SPAN 1 DC1 -1 13

TWO TRUSSES, SPAN 1 DC1 569 569

DC1 798 754

USE 850 850

DECK AND HAUNCH DC2 1936 1936

USE 1950 1950

SIDEWALK LEFT SIDE, SPAN 1 DC3 827 -98

CURB AND RAIL DC3 154 154

DC3 981 56

USE 1000 200

UTILITY LEFT SIDE DW 64 -4

UTILITY RIGHT SIDE DW -5 65

WEARING COURSE DW 525 525

DW 584 586

USE 600 600

TOTAL DC 3800 3000 LOAD TYPES:

TOTAL DW 600 600 DC1 STEEL WEIGHT

TOTAL WT/FT, LB 4400 3600 DC2 CONCRETE DECK

MIDSPAN DEAD LOAD MOMENT, FT LB 4554550 3726450 DC3 SUPERIMPOSED DEAD

MIDSPAN CHORD FORCE, LB 405 331 DW WEARING SURFACE AND UTILITIES
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BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont
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DEAD LOADS

TRUSS SPAN 2

LENGTH 111.00 ft

TRUSS CL TO CL 33.50 ft

CONNECTION WEIGHTS, TWO TRUSSES SPAN 2 WT/FT WT/FT WT/FT

GUSSET GUSSET GUSSET GUSSET GUSSET CHD PL CHD PL CHD PL CHD PL CHD PL TOTAL ECCENTRICITYTOTAL LT TRUSS RT TRUSS

JOINT THICK LENGTH HEIGHT NUMBER WEIGHT THICK LENGTH HEIGHT NUMBER WEIGHTBLOCKINGMISC CONN. WEIGHT TYPE

L20 1.00 43.00 48.00 8 4682 0.00 0.00 0.00 0 0 0.00 948 5631 DC1

L21, L23, L25 0.75 14.00 36.00 20 2144 0.00 0.00 0.00 0 0 0.00 1775 3918 DC1

L22 1.50 69.00 40.00 8 9392 0.00 0.00 0.00 0 0 732.00 1257 11381 DC1

L24 1.75 69.00 40.00 8 10957 0.00 0.00 0.00 0 0 732.00 1257 12946 DC1

U21 1.25 48.00 42.00 8 5717 0.00 0.00 0.00 0 0 0.00 400 6117 DC1

U23 0.75 69.00 39.00 8 4578 0.75 90.00 12.00 8 1838 0.00 400 6816 DC1

U25 0.75 67.00 39.00 4 2223 1.00 106.00 12.00 4 1443 0.00 200 3866 DC1

CONNECTION WEIGHTS, TWO TRUSSES SPAN 2 64 39693 12 3280 1464.00 6237 50674 DC1 0.00 557 278 278

50674 17 psf

SIDEWALK SUPPORT LEFT SIDE, SPAN 2 WT/FT WT/FT WT/FT

LENGTH WT. EA. NUMBER WEIGHT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS

L6x4x1/2 78.00 110.59 22.00 2433 DC1

L4x4x3/8 72.00 102.08 22.00 2246 DC1

PL3/8X6X18 18.00 11.48 11.00 126 DC1

WT7X30.5 15.00 38.13 11.00 419 DC1

SIDEWALK SUPPORT LEFT SIDE, SPAN 2 5225 DC1 -20.92 47 53 -6

UTILITY SUPPORT RIGHT SIDE, SPAN 2 WT/FT WT/FT WT/FT

LENGTH WT. EA. NUMBER WEIGHT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS

L6x4x1/2 36.00 51.04 22.00 1123 DC1

WT7X30.5 9.00 22.88 11.00 252 DC1

UTILITY SUPPORT RIGHT SIDE, SPAN 2 1375 DC1 19.50 12 -1 13

MEMBERS TWO TRUSSES, SPAN 2 WT/FT WT/FT WT/FT AREA I AREA I

MEMBER SIZE WT/FT LENGTH NO. WT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS IN2 IN4 FT2 FT4

BRG POST W14x90 90.00 4.50 4.00 1620 DC1 26.50 362.00 0.1840 0.01746

BOTTOM CHORD W14x90 90.00 21.75 4.00 7830 DC1

BOTTOM CHORD W14x99 99.00 22.25 4.00 8811 DC1 29.10 402.00 0.2021 0.01939

BOTTOM CHORD W14x120 120.00 22.25 2.00 5340 DC1 35.30 495.00 0.2451 0.02387

END DIAG W12x170 170.00 14.90 4.00 10135 DC1 50.00 517.00 0.3472 0.02493

VERTICALS HP14x73 73.00 10.25 10.00 7483 DC1 21.40 261.00 0.1486 0.01259

INT. DIAGONALS W14x61 61.00 14.02 16.00 13683 DC1 17.90 107.00 0.1243 0.00516

TOP CHORD W12X170 170.00 22.30 4.00 15164 DC1 50.00 517.00 0.3472 0.02493

TOP CHORD W12X230 230.00 22.30 4.00 20516 DC1 67.70 742.00 0.4701 0.03578

DIAG. BRACING L5X5X3/8 12.30 37.65 8.00 3705 DC1

FLOOR BEAMS W24x117 117.00 32.17 11.00 41403 DC1

MEMBERS TWO TRUSSES, SPAN 2 135690 DC1 0.00 1491 746 746

45 psf
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SIDEWALK LEFT SIDE, SPAN 2 WT/FT WT/FT WT/FT

DIM1 DIM2 DIM 3 NO. UNIT WT WT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS

SIDEWALK 7.0 0.58 1.0 1.0 150.0 609 DC3 -20.92

SW HAUNCH 7.0 0.75 0.08 0.1 150.0 6 DC3 -20.92

PED. RAIL 1.0 1.0 1.0 1.0 100.0 100 DC3 -23.92

CABLE RAIL 1.0 0.5 8.0 1.0 3.4 14 DC3 -17.42

SIDEWALK LEFT SIDE, SPAN 2 728 DC3 -21.27 728 827 -98

UTILITY LEFT SIDE 60 DW -18.75 60 64 -4

UTILITY RIGHT SIDE 60 DW 19.50 60 -5 65

DECK, SPAN 2 WT/FT WT/FT WT/FT

DIM1 DIM2 DIM 3 NO. UNIT WT WT TYPE ECCENTRICITY TOTAL LT TRUSS RT TRUSS

DECK 30.5 0.83 1.0 1.0 150.0 3813 DC2 0.00

FB HAUNCH 30.5 1.2 0.13 0.1 150.0 59 DC2 0.00

DECK AND HAUNCH 3871 DC2 0.00 3871 1936 1936

CURB 1.25 0.83 1.0 2.0 150.0 312 DC3 0.00

RAIL 1.0 1.0 1.0 2.0 50.0 100 DC3 0.00

CURB AND RAIL 412 DC3 412 206 206

WEARING COURSE 28.00 0.25 1.0 1.0 150.0 1050 DW 0.00 1050 525 525

SUMMARY LOAD WT/FT WT/FT

TYPE LT TRUSS RT TRUSS

CONNECTION WEIGHTS, TWO TRUSSES SPAN 2 DC1 278 278

SIDEWALK SUPPORT LEFT SIDE, SPAN 2 DC1 53 -6

UTILITY SUPPORT RIGHT SIDE, SPAN 2 DC1 -1 13

MEMBERS TWO TRUSSES, SPAN 2 DC1 746 746

DC1 1076 1032

USE 1100 1100

DECK AND HAUNCH DC2 1936 1936

USE 1950 1950

SIDEWALK LEFT SIDE, SPAN 2 DC3 827 -98

CURB AND RAIL DC3 206 206

DC3 1033 108

USE 1050 200

UTILITY LEFT SIDE DW 64 -4

UTILITY RIGHT SIDE DW -5 65

WEARING COURSE DW 525 525

DW 584 586

USE 600 600

TOTAL DC 4100 3250 LOAD TYPES:

TOTAL DW 600 600 DC1 STEEL WEIGHT

TOTAL WT/FT, LB 4700 3850 DC2 CONCRETE DECK

MIDSPAN DEAD LOAD MOMENT, FT LB 7238588 5929481 DC3 SUPERIMPOSED DEAD

MIDSPAN CHORD FORCE, LB 643 527 DW WEARING SURFACE AND UTILITIES
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: HL-93

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 29.17 5.44 122.6

2 32 14 14 448 43.17 16.82 726.1

3 32 14 28 896 57.17 11.90 513.6

4 0 0 28 0 57.17 0.00 0.0

5 0 0 28 0 57.17 0.00 0.0

6 0 0 28 0 57.17 0.00 0.0

72 1344 34.2 1362.3

truck length 28 ft

C.G. Dist 18.67 ft

C.G. Offset Dist 4.67 ft

C.G. to Midspan 2.33 ft

X to max moment Pt 43.17 ft

X/L or 1-X/L 0.47

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.518 k/ft for Moment per lane

correction midspan load, P axles -9.49 k for Moment per lane

axle Max moment at X 1362.3 ft k per lane

axle moment Distribution factor 1.180 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 2.38 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -14.9 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2138.0 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 64.6 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 1.24 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 89.8 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.64 k/ft/lane

lane Distribution factor 1.180

lane Impact 0.00

wLane (L+I)*Distr 0.76 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 64.6 0.0 64.6 0.0% 0.0%

1 9.10 522.5 57.4 522.5 57.4 0.0% 0.0%

1 18.20 919.3 50.2 913.9 50.2 -0.6% 0.0%

1 27.30 1190.3 43.0 1174.3 43.0 -1.4% 0.0%

1 36.40 1335.7 35.8 1326.1 35.8 -0.7% 0.0%

1 45.50 1355.4 -28.6 1358.0 28.6 0.2% 0.0%

1 54.60 1335.7 -35.8 1326.1 -35.8 -0.7% 0.0%

1 63.70 1190.3 -43.0 1174.3 -43.0 -1.4% 0.0%

1 72.80 919.3 -50.2 913.9 -50.2 -0.6% 0.0%

1 81.90 522.5 -57.4 522.5 -57.4 0.0% 0.0%

1 91.00 0.0 -64.6 0.0 -64.6 0.0% 0.0%
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: TANDEM

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 25 0 0 44.50 12.77 568.5

2 25 4 4 100 48.50 11.68 519.6

3 0 0 4 0 48.50 0.00 0.0

4 0 0 4 0 48.50 0.00 0.0

5 0 0 4 0 48.50 0.00 0.0

6 0 0 4 0 48.50 0.00 0.0

50 100 24.5 1088.0

truck length 4 ft

C.G. Dist 2.00 ft

C.G. Offset Dist 2.00 ft

C.G. to Midspan 1.00 ft

X to max moment Pt 44.50 ft

X/L or 1-X/L 0.49

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.099 k/ft for Moment per lane

correction midspan load, P axles -2.20 k for Moment per lane

axle Max moment at X 1088.0 ft k per lane

axle moment Distribution factor 1.180 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.72 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -3.4 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 1707.6 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 48.9 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 0.86 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 75.0 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.64 k/ft/lane

lane Distribution factor 1.180

lane Impact 0.00

wLane (L+I)*Distr 0.76 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 48.9 0.0 48.9 0.0% 0.0%

1 9.10 399.5 43.9 399.5 43.9 0.0% 0.0%

1 18.20 708.0 38.9 708.0 38.9 0.0% 0.0%

1 27.30 925.5 33.9 925.5 33.9 0.0% 0.0%

1 36.40 1052.0 28.9 1052.0 28.9 0.0% 0.0%

1 45.50 1087.5 -23.9 1087.5 23.9 0.0% 0.0%

1 54.60 1052.0 -28.9 1052.0 -28.9 0.0% 0.0%

1 63.70 925.5 -33.9 925.5 -33.9 0.0% 0.0%

1 72.80 708.0 -38.9 708.0 -38.9 0.0% 0.0%

1 81.90 399.5 -43.9 399.5 -43.9 0.0% 0.0%

1 91.00 0.0 -48.9 0.0 -48.9 0.0% 0.0%
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: LRFD FATIGUE

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 25.61 5.75 115.7

2 32 14 14 448 39.61 18.07 715.8

3 32 30 44 1408 69.61 7.52 297.9

4 0 0 44 0 69.61 0.00 0.0

5 0 0 44 0 69.61 0.00 0.0

6 0 0 44 0 69.61 0.00 0.0

72 1856 31.3 1129.4

truck length 44 ft

C.G. Dist 25.78 ft

C.G. Offset Dist 11.78 ft

C.G. to Midspan 5.89 ft

X to max moment Pt 39.61 ft

X/L or 1-X/L 0.44

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.434 k/ft for Moment per lane

correction midspan load, P axles -16.64 k for Moment per lane

axle Max moment at X 1129.4 ft k per lane

axle moment Distribution factor 0.770 lanes

axle Impact 0.15

w Axle (L+I)*Distr for Moment 1.27 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -14.7 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 1000.1 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 57.6 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 0.70 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 38.2 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 0.770

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 57.6 0.0 57.6 0.0% 0.0%

1 9.10 458.5 50.4 458.5 50.4 0.0% 0.0%

1 18.20 798.2 43.2 785.9 43.2 -1.6% 0.0%

1 27.30 1019.3 36.0 1009.5 36.0 -1.0% 0.0%

1 36.40 1121.7 28.8 1121.3 28.8 0.0% 0.0%

1 45.50 1105.3 -21.6 1102.0 21.6 -0.3% 0.0%

1 54.60 1121.7 -28.8 1121.3 -28.8 0.0% 0.0%

1 63.70 1019.3 -36.0 1009.5 -36.0 -1.0% 0.0%

1 72.80 798.2 -43.2 785.9 -43.2 -1.6% 0.0%

1 81.90 458.5 -50.4 458.5 -50.4 0.0% 0.0%

1 91.00 0.0 -57.6 0.0 -57.6 0.0% 0.0%
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: HL-93

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 39.17 5.18 163.3

2 32 14 14 448 53.17 16.67 886.4

3 32 14 28 896 67.17 12.64 671.8

4 0 0 28 0 67.17 0.00 0.0

5 0 0 28 0 67.17 0.00 0.0

6 0 0 28 0 67.17 0.00 0.0

72 1344 34.5 1721.5

truck length 28 ft

C.G. Dist 18.67 ft

C.G. Offset Dist 4.67 ft

C.G. to Midspan 2.33 ft

X to max moment Pt 53.17 ft

X/L or 1-X/L 0.48

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.254 k/ft for Moment per lane

correction midspan load, P axles -7.74 k for Moment per lane

axle Max moment at X 1721.5 ft k per lane

axle moment Distribution factor 1.180 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.97 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -12.1 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2701.8 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 65.9 k for Shear per lane

axle Max midspan shear, Vm 29.9 k for Shear per lane

or

w Axle for Shear 0.65 k/ft for Shear per lane

P midspan for Shear 59.9 k at midspan for Shear per lane

axle shear Distribution factor 1.180 lanes

axle Impact 0.330

axle Max end shear, Vr*(L+I)*Distr 103.5 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 47.0 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 1.02 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 94.0 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.64 k/ft/lane

lane Distribution factor 1.180

lane Impact 0.00

wLane (L+I)*Distr 0.76 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 65.9 0.0 65.9 0.0% 0.0%

1 11.10 652.1 58.7 652.1 58.7 0.0% 0.0%

1 22.20 1149.7 51.5 1144.3 51.5 -0.5% 0.0%

1 33.30 1492.9 44.3 1476.7 44.3 -1.1% 0.0%

1 44.40 1681.6 37.1 1671.7 37.1 -0.6% 0.0%

1 55.50 1715.9 -29.9 1718.0 29.9 0.1% 0.0%

1 66.60 1681.6 -37.1 1671.7 -37.1 -0.6% 0.0%

1 77.70 1492.9 -44.3 1476.7 -44.3 -1.1% 0.0%

1 88.80 1149.7 -51.5 1144.3 -51.5 -0.5% 0.0%

1 99.90 652.1 -58.7 652.1 -58.7 0.0% 0.0%

1 111.00 0.0 -65.9 0.0 -65.9 0.0% 0.0%

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           A-13



LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: TANDEM

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 25 0 0 54.50 12.73 693.5

2 25 4 4 100 58.50 11.82 644.4

3 0 0 4 0 58.50 0.00 0.0

4 0 0 4 0 58.50 0.00 0.0

5 0 0 4 0 58.50 0.00 0.0

6 0 0 4 0 58.50 0.00 0.0

50 100 24.5 1338.0

truck length 4 ft

C.G. Dist 2.00 ft

C.G. Offset Dist 2.00 ft

C.G. to Midspan 1.00 ft

X to max moment Pt 54.50 ft

X/L or 1-X/L 0.49

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 0.901 k/ft for Moment per lane

correction midspan load, P axles -1.80 k for Moment per lane

axle Max moment at X 1338.0 ft k per lane

axle moment Distribution factor 1.180 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.41 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -2.8 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2099.8 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 49.1 k for Shear per lane

axle Max midspan shear, Vm 24.1 k for Shear per lane

or

w Axle for Shear 0.45 k/ft for Shear per lane

P midspan for Shear 48.2 k at midspan for Shear per lane

axle shear Distribution factor 1.180 lanes

axle Impact 0.330

axle Max end shear, Vr*(L+I)*Distr 77.1 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 37.8 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 0.71 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 75.6 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.64 k/ft/lane

lane Distribution factor 1.180

lane Impact 0.00

wLane (L+I)*Distr 0.76 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 49.1 0.0 49.1 0.0% 0.0%

1 11.10 489.5 44.1 489.5 44.1 0.0% 0.0%

1 22.20 868.0 39.1 868.0 39.1 0.0% 0.0%

1 33.30 1135.5 34.1 1135.5 34.1 0.0% 0.0%

1 44.40 1292.0 29.1 1292.0 29.1 0.0% 0.0%

1 55.50 1337.5 -24.1 1337.5 24.1 0.0% 0.0%

1 66.60 1292.0 -29.1 1292.0 -29.1 0.0% 0.0%

1 77.70 1135.5 -34.1 1135.5 -34.1 0.0% 0.0%

1 88.80 868.0 -39.1 868.0 -39.1 0.0% 0.0%

1 99.90 489.5 -44.1 489.5 -44.1 0.0% 0.0%

1 111.00 0.0 -49.1 0.0 -49.1 0.0% 0.0%
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: LRFD FATIGUE

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 35.61 5.43 157.6

2 32 14 14 448 49.61 17.70 878.0

3 32 30 44 1408 79.61 9.05 448.9

4 0 0 44 0 79.61 0.00 0.0

5 0 0 44 0 79.61 0.00 0.0

6 0 0 44 0 79.61 0.00 0.0

72 1856 32.2 1484.5

truck length 44 ft

C.G. Dist 25.78 ft

C.G. Offset Dist 11.78 ft

C.G. to Midspan 5.89 ft

X to max moment Pt 49.61 ft

X/L or 1-X/L 0.45

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.197 k/ft for Moment per lane

correction midspan load, P axles -13.66 k for Moment per lane

axle Max moment at X 1484.5 ft k per lane

axle moment Distribution factor 0.770 lanes

axle Impact 0.15

w Axle (L+I)*Distr for Moment 1.06 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -12.1 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 1314.5 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 60.2 k for Shear per lane

axle Max midspan shear, Vm 24.2 k for Shear per lane

or

w Axle for Shear 0.65 k/ft for Shear per lane

P midspan for Shear 48.4 k at midspan for Shear per lane

axle shear Distribution factor 0.770 lanes

axle Impact 0.150

axle Max end shear, Vr*(L+I)*Distr 53.3 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 21.4 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 0.57 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 42.8 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 0.770

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 60.2 0.0 60.2 0.0% 0.0%

1 11.10 588.1 53.0 588.1 53.0 0.0% 0.0%

1 22.20 1028.6 45.8 1016.3 45.8 -1.2% 0.0%

1 33.30 1321.6 38.6 1311.9 38.6 -0.7% 0.0%

1 44.40 1467.1 31.4 1466.9 31.4 0.0% 0.0%

1 55.50 1465.0 -24.2 1462.0 24.2 -0.2% 0.0%

1 66.60 1467.1 -31.4 1466.9 -31.4 0.0% 0.0%

1 77.70 1321.6 -38.6 1311.9 -38.6 -0.7% 0.0%

1 88.80 1028.6 -45.8 1016.3 -45.8 -1.2% 0.0%

1 99.90 588.1 -53.0 588.1 -53.0 0.0% 0.0%

1 111.00 0.0 -60.2 0.0 -60.2 0.0% 0.0%
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B.  PONY TRUSS TOP CHORD STABILITY

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 



TOP CHORD BEAM-COLUMN RESISTANCE

Find out-of-plane compression chord buckling effective length using method from 

AASHTO Guide Specifications for Design of Pedestrian Bridges, 2009, Chapter 7.

This method has been confirmed using AISC Direct Analysis Method
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BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

TOP CHORD BEAM-COLUMN RESISTANCE

Member U23-U25, Span 2, Top Chord 2

U-FRAME:

u-frame stiffness:

h 122.50

b 402.00

Ld 180.97

HP14x73 Ic 729.00

W14x61 Id ignore diagonal 0.00

W24x117 Ib 3540.00

vert wt 73.00

beam wt 117.00

C 17.13

STRI Pu 1388.0

Pc=Pu*1.3 Pc 1846.0

L top chord 266.40

C*L/Pc 2.47

1/K 0.76 from Table 15.1

K 1.31 n -> 5 4 6

n 5 1/K interpolate CL/Pc CL/Pc

from Table 15.1: 1.00 3.651 3.686 3.616

0.80 2.637 0.90 2.973 3.352 2.593

0.76 2.473 0.80 2.637 2.961 2.313

0.70 2.202 0.70 2.202 2.448 1.955

0.60 1.837 2.035 1.639

bm wt/2 1960 0.50 1.556 1.750 1.362

chd wt 3769 0.40 1.059 1.232 0.886

vert wt 745 0.30 0.154 0.121 0.187

sum 6474

n is number of vertical members acting as braces

6.9.2 Top chord beam-column strength

Member U23-U25

chord section W12x 230 set with web horizontal, X-axis vertical

Ag 67.70 bf 12.88

rx 5.97 tf 2.06 tw 1.29

ry 3.31 Ix 2420.00 Sx 321.00

d 15.10 Iy 742.00 Sy 115.00

6.10.8.2  Compression-Flange Flexural Resistance

6.10.8.2.2  Local Buckling Resistance

section W12x230 6.10.8.2.2-3 Lf 3.1

bfc 12.88 6.10.8.2.2-4 Lpf 9.2

tfc 2.06 6.10.8.2.2-5 Lrf 13.5

E 29000 6.10.8.2.2-1 Fnc1 50.0

Fy 50 6.10.8.2.2-2 Fnc2 50.0

Rb 1.00 Fnc 50.0

Rh 1.00

6.10.8.2.3  Lateral Torsional Buckling Resistance

Lb 266.4 6.8.10.2.3-4 Lp 85.8

Cb 1.00 6.8.10.2.3-9 rt 3.56

Dc, half web for Axial controls 5.49 6.8.10.2.3-5 Lr 269.6

tw 1.29 6.8.10.2.3-8 Fcr 51.2

6.8.10.2.3-1 Fnc1 50.0

buckling about strong axis by Fnc 6.8.10.2.3-2 Fnc2 50.0

weak axis buckling Fnc=Fy 6.8.10.2.3-3 Fnc3 51.2

Fnc 50.0

6.9.2.2  Combined Axial Compression and Flexure

X-axis: Y-axis:

E 29000 6.9.4.1.2-1 Pex 5653.8 Pey 2991.4

Kx = K from U-Frame analysis 1.31 6.9.4.1.1 Po 3385.0 Po 3385.0

4.6.2.5 Ky 1.00 Pe/Po 1.67 Pe/Po 0.88

L top chord 266.40

STRI Pu 1388.0 Pnx 2634.7 Pny 2108.0

Pc=Pu*1.3 Pc 1846.0 Prx 2502.9 Pry 2002.6

phi c 0.95

Q 1.00 approx Ag reqd 49.9 approx Ag reqd 62.4

Fy 50.0 approx wt reqd 169.8 approx wt reqd 212.2

6.8.10.2.3 Fnc 50.0

wind pressure 50.0 vert wt 230.4

wind load 53.7 vert ice 100.0

LF WS 1.40 LF DC 1.25

6.9.2.2 Mu horz 9 Mu vert 25

phi f 1.00 phi f 1.00

phi Mn 1338 phi Mn 479

see 4.5.3.2.2b for moment magnification 4.5.3.2.2b-4 δ 1.33 δ 1.87

4.5.3.2.2b-1 mag. Mu horz 11.9 mag. Mu vert 47.5

6.9.2 Pu/Prx 0.55 Pu/Pry 0.69

6.9.2.2-2 ?< 1.0 0.65 6.9.2.2-2 ?< 1.0 0.79

Top Chord Compression OK as beam-column?  --> OK OK
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BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

TOP CHORD BEAM-COLUMN RESISTANCE

Member U21-U23, Span 2, Top Chord 1

U-FRAME:

u-frame stiffness:

h 122.50

b 402.00

Ld 180.97

HP14x73 Ic 729.00

W14x61 Id ignore diagonal 0.00

W24x117 Ib 3540.00

vert wt 73.00

beam wt 117.00

C 17.13

STRI Pu 935.0

Pc=Pu*1.3 Pc 1243.6

L top chord 266.40

C*L/Pc 3.67

1/K 1.00 from Table 15.1

K 1.00 n -> 5 4 6

n 5 1/K interpolate CL/Pc CL/Pc

from Table 15.1: 1.00 3.651 3.686 3.616

1.00 3.651 0.90 2.973 3.352 2.593

1.00 3.670 0.80 2.637 2.961 2.313

0.90 2.973 0.70 2.202 2.448 1.955

0.60 1.837 2.035 1.639

bm wt/2 1960 0.50 1.556 1.750 1.362

chd wt 2311 0.40 1.059 1.232 0.886

vert wt 745 0.30 0.154 0.121 0.187

sum 5016

n is number of vertical members acting as braces

6.9.2 Top chord beam-column strength

Member U21-U23, Span 2, Top Chord 1

chord section W12x 170 set with web horizontal, X-axis vertical

Ag 50.00 bf 12.60

rx 5.74 tf 1.56 tw 0.96

ry 3.22 Ix 1650.00 Sx 235.00

d 14.00 Iy 517.00 Sy 82.30

6.10.8.2  Compression-Flange Flexural Resistance

6.10.8.2.2  Local Buckling Resistance

section W12x170 6.10.8.2.2-3 Lf 4.0

bfc 12.60 6.10.8.2.2-4 Lpf 9.2

tfc 1.56 6.10.8.2.2-5 Lrf 13.5

E 29000 6.10.8.2.2-1 Fnc1 50.0

Fy 50 6.10.8.2.2-2 Fnc2 50.0

Rb 1.00 Fnc 50.0

Rh 1.00

6.10.8.2.3  Lateral Torsional Buckling Resistance

Lb 266.4 6.8.10.2.3-4 Lp 84.0

Cb 1.00 6.8.10.2.3-9 rt 3.49

Dc, half web for Axial controls 5.44 6.8.10.2.3-5 Lr 263.8

tw 0.96 6.8.10.2.3-8 Fcr 49.0

6.8.10.2.3-1 Fnc1 50.0

buckling about strong axis by Fnc 6.8.10.2.3-2 Fnc2 50.0

weak axis buckling Fnc=Fy 6.8.10.2.3-3 Fnc3 49.0

Fnc 49.0

6.9.2.2  Combined Axial Compression and Flexure

X-axis: Y-axis:

E 29000 6.9.4.1.2-1 Pex 6682.1 Pey 2090.8

Kx = K from U-Frame analysis 1.00 6.9.4.1.1 Po 2500.0 Po 2500.0

4.6.2.5 Ky 1.00 Pe/Po 2.67 Pe/Po 0.84

L top chord 266.40

STRI Pu 935.0 Pnx 2137.6 Pny 1515.6

Pc=Pu*1.3 Pc 1243.6 Prx 2030.7 Pry 1439.8

phi c 0.95

Q 1.00 approx Ag reqd 30.6 approx Ag reqd 43.2

Fy 50.0 approx wt reqd 104.1 approx wt reqd 146.8

6.8.10.2.3 Fnc 49.0

wind pressure 50.0 vert wt 170.1

wind load 52.5 vert ice 100.0

LF WS 1.40 LF DC 1.25

6.9.2.2 Mu horz 9 Mu vert 21

phi f 1.00 phi f 1.00

phi Mn 960 phi Mn 343

see 4.5.3.2.2b for moment magnification 4.5.3.2.2b-4 δ 1.16 δ 1.81

4.5.3.2.2b-1 mag. Mu horz 10.3 mag. Mu vert 37.6

6.9.2 Pu/Prx 0.46 Pu/Pry 0.65

6.9.2.2-2 ?< 1.0 0.57 6.9.2.2-2 ?< 1.0 0.76

Top Chord Compression OK as beam-column?  --> OK OK
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BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

TOP CHORD BEAM-COLUMN RESISTANCE

Member U11-U13, Span 1, Top Chord 2

U-FRAME:

u-frame stiffness:

h 122.50

b 402.00

Ld 180.97

HP14x73 Ic 729.00

W14x61 Id ignore diagonal 0.00

W24x117 Ib 3540.00

vert wt 73.00

beam wt 117.00

C 17.13

STRI Pu 984.0

Pc=Pu*1.3 Pc 1308.7

L top chord 273.60

C*L/Pc 3.58

1/K 0.99 from Table 15.1

K 1.01 n -> 5 4 6

n 5 1/K interpolate CL/Pc CL/Pc

from Table 15.1: 1.00 3.651 3.686 3.616

1.00 3.651 0.90 2.973 3.352 2.593

0.99 3.582 0.80 2.637 2.961 2.313

0.90 2.973 0.70 2.202 2.448 1.955

0.60 1.837 2.035 1.639

bm wt/2 1960 0.50 1.556 1.750 1.362

chd wt 2530 0.40 1.059 1.232 0.886

vert wt 745 0.30 0.154 0.121 0.187

sum 5235

n is number of vertical members acting as braces

6.9.2 Top chord beam-column strength

Member U11-U13, Span 1, Top Chord 2

chord section W12x 170 set with web horizontal, X-axis vertical

Ag 50.00 bf 12.60

rx 5.74 tf 1.56 tw 0.96

ry 3.22 Ix 1650.00 Sx 235.00

d 14.00 Iy 517.00 Sy 82.30

6.10.8.2  Compression-Flange Flexural Resistance

6.10.8.2.2  Local Buckling Resistance

section W12x170 6.10.8.2.2-3 Lf 4.0

bfc 12.60 6.10.8.2.2-4 Lpf 9.2

tfc 1.56 6.10.8.2.2-5 Lrf 13.5

E 29000 6.10.8.2.2-1 Fnc1 50.0

Fy 50 6.10.8.2.2-2 Fnc2 50.0

Rb 1.00 Fnc 50.0

Rh 1.00

6.10.8.2.3  Lateral Torsional Buckling Resistance

Lb 273.6 6.8.10.2.3-4 Lp 84.0

Cb 1.00 6.8.10.2.3-9 rt 3.49

Dc, half web for Axial controls 5.44 6.8.10.2.3-5 Lr 263.8

tw 0.96 6.8.10.2.3-8 Fcr 46.5

6.8.10.2.3-1 Fnc1 50.0

buckling about strong axis by Fnc 6.8.10.2.3-2 Fnc2 50.0

weak axis buckling Fnc=Fy 6.8.10.2.3-3 Fnc3 46.5

Fnc 46.5

6.9.2.2  Combined Axial Compression and Flexure

X-axis: Y-axis:

E 29000 6.9.4.1.2-1 Pex 6171.1 Pey 1982.2

Kx = K from U-Frame analysis 1.01 6.9.4.1.1 Po 2500.0 Po 2500.0

4.6.2.5 Ky 1.00 Pe/Po 2.47 Pe/Po 0.79

L top chord 273.60

STRI Pu 984.0 Pnx 2110.1 Pny 1474.6

Pc=Pu*1.3 Pc 1308.7 Prx 2004.6 Pry 1400.9

phi c 0.95

Q 1.00 approx Ag reqd 32.6 approx Ag reqd 46.7

Fy 50.0 approx wt reqd 111.0 approx wt reqd 158.8

6.8.10.2.3 Fnc 46.5

wind pressure 50.0 vert wt 170.1

wind load 52.5 vert ice 100.0

LF WS 1.40 LF DC 1.25

6.9.2.2 Mu horz 9 Mu vert 22

phi f 1.00 phi f 1.00

phi Mn 910 phi Mn 343

see 4.5.3.2.2b for moment magnification 4.5.3.2.2b-4 δ 1.19 δ 1.99

4.5.3.2.2b-1 mag. Mu horz 11.1 mag. Mu vert 43.6

6.9.2 Pu/Prx 0.49 Pu/Pry 0.70

6.9.2.2-2 ?< 1.0 0.61 6.9.2.2-2 ?< 1.0 0.83

Top Chord Compression OK as beam-column?  --> OK OK
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BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

SUMMARY OF TRUSS TOP CHORD STABILITY DESIGN

The original pony truss replacement highway bridge was constructed in the 

1930’s, with open top chord truss framing. For historical requirements, the replacement 

bridge was required to be as similar as possible to the original bridge. Computing the 

compression resistance of the top chord is a deceptively complicated problem. The 

compression (top) chord is braced by the truss vertical members cantilevering from the 

floor beams. What is the unbraced length of the compression chord, with varying axial 

forces, and flexible vertical braces at the panel points? After notable collapses of pony 

trusses in the mid-1800’s, an approximate compression chord capacity solution was put 

forth by Engesser in the late 1800’s. Engesser’s approach is still used today for pony 

truss design. 

The truss top chord stability was confirmed by applying the AISC Direct Analysis Method (DM).

AISC’s Direct Analysis Method (DM) is particularly suited to pony truss stability design. And 

while DM was developed with buildings’ vertical columns in mind, the DM can be 

applied to bridge (horizontal) structures, as modified to meet AASHTO requirements. 

Until the DM was developed, the Equivalent Length Method for column design was used 

in the design office. For a building, a column’s unbraced length is easily determined as 

being the distance between floors, modified (increased) for the sidesway stiffness of the 

bracing and beams. For a pony truss top chord, the compression chord tends to buckle in 

an undulating wave form along the full length, with the shape depending on the stiffness 

of the lateral bracing provided by the truss vertical members and floor beams. Currently 

available 3-dimensional, large displacement finite element programs make this problem 

more solvable in the usual design office, using the DM. 

Classical stability approach: 

Engesser’s method to determine chord (column) equivalent length considering elastic 

bracing provided by truss verticals 

Equivalent length method (ELM) for column capacity, moment magnification for 

secondary effects 

Applying the Direct Analysis Method (DM): 

AISC DM provisions for vertical framed structures 

Extension of DM to horizontal compression members 

AASHTO provisions for horizontal trusses 

Second order non-linear large displacement analysis 

Finite element modeling 

Load combinations 

Notional Loads for geometric imperfections 

Reduced member stiffnesses for residual stresses 

Second order nonlinear large deformation geometry analysis 

Results of analysis for the replacement bridge showed

that using Engesser's method per AASHTO Guide Spec for Design

of Pedestrian Bridges, gives appropriate member sizes.
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C.  TRUSS MEMBER FORCES FOR DESIGN

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 



LinPro 2.7.5
File: C:\Users\densfo_t\Documents\LinPro files\vt truss span 1 REV 3.aln
Units:  kN-m
 
 
____________________________________________________________________________
Input Data 

Coordinates of joints/supports
     Joint             X            Y      Rx      Ry      Rt     SPRING.X     SPRING.Y   SPRING.ROT       CS.ROT
         0         0.000        0.000       1       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         1        11.375        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         2        22.750        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         3        34.125        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         4        45.500        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         5        56.875        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         6        68.250        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         7        79.625        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         8        91.000        0.000       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         9        11.375       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        10        34.125       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        11        56.875       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        12        79.625       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00

Members
Member Joint I Joint J Type Releases
0: 0 1 BOT CHORD1 111111
1: 1 2 BOT CHORD1 111111
2: 2 3 BOT CHORD1 111111
3: 3 4 BOT CHORD1 111111
4: 4 5 BOT CHORD1 111111
5: 5 6 BOT CHORD1 111111
6: 6 7 BOT CHORD1 111111
7: 7 8 BOT CHORD1 111111
8: 0 9 END DIAGONAL 111111
9: 9 2 DIAGONAL 111111
10: 2 10 DIAGONAL 111111
11: 10 4 DIAGONAL 111111
12: 4 11 DIAGONAL 111111
13: 11 6 DIAGONAL 111111
14: 6 12 DIAGONAL 111111
15: 12 8 END DIAGONAL 111111
16: 1 9 VERTICAL 111111
17: 3 10 VERTICAL 111111
18: 5 11 VERTICAL 111111
19: 7 12 VERTICAL 111111
20: 9 10 TOP CHORD1 111111
21: 10 11 TOP CHORD1 111111
22: 11 12 TOP CHORD1 111111

Cross Sections
0: BOT CHORD1

A= 1.840E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

1: TOP CHORD1
A= 3.470E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

2: DIAGONAL
A= 1.240E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

3: VERTICAL
A= 1.490E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

4: END DIAGONAL
A= 3.472E+03
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05
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Load
0: Distributed Load 

Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00

1: Distributed Load 
Load Case: DC2  DECK
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.95
p2= -1.95

2: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

3: Distributed Load 
Load Case: DW  FWS UTIL
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.60
p2= -0.60

4: Distributed Load 
Load Case: DC3  SDL RT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.20
p2= -0.20

5: Distributed Load 
Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.85
p2= -0.85

6: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00

7: Distributed Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -2.38
p2= -2.38

8: Distributed Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
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p1= -1.24
p2= -1.24

9: Distributed Load 
Load Case: L+I  M&V LANE
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.76
p2= -0.76

10: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.95
p2= -1.95

11: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.07
p2= -1.07

12: Distributed Load 
Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -3.80
p2= -3.80

13: Distributed Load 
Load Case: DC DEAD LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -3.80
p2= -3.80

14: Point Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 14.90
Moment M= 0.00

15: Point Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -89.80
Moment M= 0.00

16: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 22.60
Moment M= 0.00

17: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -58.60
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Moment M= 0.00

18: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.27
p2= -1.27

19: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.70
p2= -0.70

20: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 14.70
Moment M= 0.00

21: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -38.20
Moment M= 0.00

22: Distributed Load 
Load Case: UNIT DISTR DOWN -1.0 K/FT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 1.00
p2= 1.00

23: Point Load 
Load Case: UNIT POINT MIDSPAN UP +1.0 K
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 1.00
Moment M= 0.00

24: Distributed Load 
Load Case: UNIT DISTR DOWN -1.0 K/FT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00

25: Point Load 
Load Case: UNIT POINT MIDSPAN DOWN -1.0 K
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -1.00
Moment M= 0.00

26: Distributed Load 
Load Case: UNIT DISTR DOWN -1.0 K/FT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00
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Load Applied on Joints
Joint Applied Loads
4: 14, 15, 20, 21, 23, 25

Load Applied on Members
Member Applied Loads
0: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 26
1: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
2: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
3: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
4: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
5: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
6: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
7: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24

Load Cases
0: DC1  STEEL WT
1: DC2  DECK
2: DC3  SDL LT
3: DW  FWS UTIL
4: L+I  MOMENT TRUCK ENV
5: L+I  SHEAR TRUCK ENV
6: L+I  M&V LANE
7: DC3  SDL RT
8: FATIGUE MOMENT ENV
9: FATIGUE SHEAR ENV
10: DC DEAD LT
11: UNIT DISTR DOWN -1.0 K/FT
12: UNIT POINT MIDSPAN UP +1.0 K
13: UNIT POINT MIDSPAN DOWN -1.0 K

Load Combinations
0: SCV I DEAD DEFL LT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 1.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME

M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

1: SVC I DEAD DEFL RT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 1.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

2: STRI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 1.75xL+I  MOMENT TRUC
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.25xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

3: STRI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 0.00xL+I  MOMENT TRUCK
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.25xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

4: SVCII MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 1.30xL+I  MOMENT TRU
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

5: SVCII SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

6: FATGI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRU
LANE + 0.00xDC3  SDL RT + 1.50xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

7: FATGI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 1.50xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

8: L+I MOMENT 3S2 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.73xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

9: L+I SHEAR 3S2 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMEN
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.97xUNIT DISTR DOW
72.70xUNIT POINT MIDSPAN DOWN -1.0 K

10: L+I MOMENT 6AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 3.26xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

11: L+I SHEAR 6AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.77xUNIT
+1.0 K + 118.00xUNIT POINT MIDSPAN DOWN -1.0 K

12: L+I MOMENT 3AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.58xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

13: L+I SHEAR 3AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.81xUNIT
+1.0 K + 80.70xUNIT POINT MIDSPAN DOWN -1.0 K

14: L+I MOMENT 4AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.79xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

15: L+I SHEAR 4AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
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0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.93xUNIT
+1.0 K + 89.30xUNIT POINT MIDSPAN DOWN -1.0 K

16: L+I MOMENT 5AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.86xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

17: L+I SHEAR 5AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.02xUNIT
+1.0 K + 83.80xUNIT POINT MIDSPAN DOWN -1.0 K

18: L+I MOMENT H20 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOM
+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.07xUNIT DISTR
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

19: L+I SHEAR H20 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.54xUNIT DISTR DOW
56.60xUNIT POINT MIDSPAN DOWN -1.0 K

Masses

Masses Applied on Joints
Joint Applied Masses

============================================================================
Static Analysis Results
____________________________________________________________________________
 
 
____________________________________________________________________________
Load Case: DW  FWS UTIL
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         27.300000          0.000000
         8           0.000000         27.300000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I  MOMENT TRUCK ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        100.840000          0.000000
         8           0.000000        100.840000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I  SHEAR TRUCK ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        101.320000          0.000000
         8           0.000000        101.320000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I  M&V LANE
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         34.580000          0.000000
         8           0.000000         34.580000          0.000000
 
 
____________________________________________________________________________
Load Case: FATIGUE MOMENT ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         50.435000          0.000000
         8           0.000000         50.435000          0.000000
 
 
____________________________________________________________________________
Load Case: FATIGUE SHEAR ENV
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Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         50.950000          0.000000
         8           0.000000         50.950000          0.000000
 
 
____________________________________________________________________________
Load Case: DC DEAD LT
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        172.900000          0.000000
         8           0.000000        172.900000          0.000000
 
 
____________________________________________________________________________
Load Case: UNIT DISTR DOWN -1.0 K/FT
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         45.500000          0.000000
         8           0.000000         45.500000          0.000000
 
 
____________________________________________________________________________
Load Case: UNIT POINT MIDSPAN UP +1.0 K
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         -0.500000          0.000000
         8           0.000000         -0.500000          0.000000
 
 
____________________________________________________________________________
Load Case: UNIT POINT MIDSPAN DOWN -1.0 K
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000          0.500000          0.000000
         8           0.000000          0.500000          0.000000
 
 
____________________________________________________________________________
Load Combination: STRI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 1.75xL+I 
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.25xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        494.060000          0.000000
         8           0.000000        494.060000          0.000000
 
 
____________________________________________________________________________
Load Combination: STRI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 0.00xL+I  
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.25xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        494.900000          0.000000
         8           0.000000        494.900000          0.000000
 
 
____________________________________________________________________________
Load Combination: SVCII MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 1.30xL+I
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        376.246000          0.000000
         8           0.000000        376.246000          0.000000
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____________________________________________________________________________
Load Combination: SVCII SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I 
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        376.870000          0.000000
         8           0.000000        376.870000          0.000000
 
 
____________________________________________________________________________
Load Combination: FATGI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I
M&V LANE + 0.00xDC3  SDL RT + 1.50xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         75.652500          0.000000
         8           0.000000         75.652500          0.000000
 
 
____________________________________________________________________________
Load Combination: FATGI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I 
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 1.50xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         76.425000          0.000000
         8           0.000000         76.425000          0.000000
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-753.12 -753.12
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460.00 460.00457.91 457.91

1036.37 1036.371036.38 1036.381036.38 1036.381036.37 1036.37

457.91 457.91460.00 460.00

-643.31

-643.31

479.78

479.78

-333.91

-333.91

185.70

185.70185.70

185.70

-333.91

-333.91

479.78

479.78

-643.31

-643.31

111.96

111.96

104.33

104.33

104.33

104.33

111.96

111.96

-798.85 -798.85

-1168.43 -1168.43

-798.85 -798.85
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342.98 342.98341.04 341.04

710.40 710.40710.40 710.40710.40 710.40710.40 710.40

341.04 341.04342.98 342.98

-478.99

-478.99

327.41

327.41

-192.19

-192.19
54.80

54.8054.80

54.80
-192.19

-192.19

327.41

327.41

-478.99

-478.99

103.78

103.78

96.71

96.71

96.71

96.71

103.78

103.78

-573.65 -573.65
-749.38 -749.38

-573.65 -573.65
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350.15 350.15348.55 348.55

787.57 787.57787.57 787.57787.57 787.57787.57 787.57

348.55 348.55350.15 350.15

-489.67

-489.67

364.57

364.57

-252.97

-252.97

139.59

139.59139.59

139.59

-252.97

-252.97

364.57

364.57

-489.67

-489.67

85.66

85.66

79.81

79.81

79.81

79.81

85.66

85.66

-607.62 -607.62

-886.83 -886.83

-607.62 -607.62

LinPro 2.7.5 | Enes Siljak | eness@bosnia.ba | www.line.co.ba Page 32 of 34

VT truss span 1, for Member Design
Units:  feet, kips Axial Force Diagram, Comb: SVCII SHEAR

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           C-32



68.08 68.0867.65 67.65

132.71 132.71132.71 132.71132.71 132.71132.71 132.71

67.65 67.6568.08 68.08

-94.99

-94.99

60.95

60.95

-30.58

-30.58
-0.28

-0.28-0.28

-0.28
-30.58

-30.58

60.95

60.95

-94.99

-94.99

23.31

23.31

21.72

21.72

21.72

21.72

23.31

23.31

-110.94 -110.94
-132.51 -132.51

-110.94 -110.94
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72.64 72.6472.40 72.40

178.48 178.48178.48 178.48178.48 178.48178.48 178.48

72.40 72.4072.64 72.64

-101.74

-101.74

82.97

82.97

-66.23

-66.23

49.23

49.2349.23

49.23

-66.23

-66.23

82.97

82.97

-101.74

-101.74

12.85

12.85

11.97

11.97

11.97

11.97

12.85

12.85

-131.37 -131.37

-213.48 -213.48

-131.37 -131.37
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LinPro 2.7.5
File: C:\Users\densfo_t\Documents\LinPro files\vt truss span 2 REV 6.aln
Units:  kN-m
 
 
____________________________________________________________________________
Input Data 

Coordinates of joints/supports
     Joint             X            Y      Rx      Ry      Rt     SPRING.X     SPRING.Y   SPRING.ROT       CS.ROT
         0         0.000        0.000       1       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         1        11.100        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         2        22.200        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         3        33.300        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         4        44.400        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         5        55.500        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         6        66.600        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         7        77.700        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         8        88.800        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         9        99.900        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        10       111.000        0.000       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
        11        11.100       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        12        33.300       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        13        55.500       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        14        77.700       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        15        99.900       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00

Members
Member Joint I Joint J Type Releases
0: 0 1 BOT CHORD1 111111
1: 1 2 BOT CHORD1 111111
2: 2 3 BOT CHORD2 111111
3: 3 4 BOT CHORD2 111111
4: 4 5 BOT CHORD3 111111
5: 5 6 BOT CHORD3 111111
6: 6 7 BOT CHORD2 111111
7: 7 8 BOT CHORD2 111111
8: 8 9 BOT CHORD1 111111
9: 9 10 BOT CHORD1 111111
10: 0 11 END POST 111111
11: 11 2 DIAGONAL 111111
12: 2 12 DIAGONAL 111111
13: 12 4 DIAGONAL 111111
14: 4 13 DIAGONAL 111111
15: 13 6 DIAGONAL 111111
16: 6 14 DIAGONAL 111111
17: 14 8 DIAGONAL 111111
18: 8 15 DIAGONAL 111111
19: 15 10 END POST 111111
20: 1 11 VERTICAL 111111
21: 3 12 VERTICAL 111111
22: 5 13 VERTICAL 111111
23: 7 14 VERTICAL 111111
24: 9 15 VERTICAL 111111
25: 11 12 TOP CHORD1 111111
26: 12 13 TOP CHORD2 111111
27: 13 14 TOP CHORD2 111111
28: 14 15 TOP CHORD1 111111

Cross Sections
0: BOT CHORD1

A= 1.840E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

1: TOP CHORD1
A= 3.470E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

2: DIAGONAL
A= 1.240E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

3: VERTICAL
A= 1.490E-01
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I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

4: BOT CHORD2
A= 2.021E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

5: TOP CHORD2
A= 4.700E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

6: END POST
A= 1.840E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

7: BOT CHORD3
A= 2.451E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

Load
0: Distributed Load 

Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.35
p2= -1.35

1: Distributed Load 
Load Case: DC2  DECK
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.95
p2= -1.95

2: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

3: Distributed Load 
Load Case: DW  FWS UTIL
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.60
p2= -0.60

4: Distributed Load 
Load Case: blank
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.30
p2= -1.30

5: Distributed Load 
Load Case: DC3  SDL RT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
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p1= -0.20
p2= -0.20

6: Distributed Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.97
p2= -1.97

7: Distributed Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.02
p2= -1.02

8: Distributed Load 
Load Case: L+I M&V LANE
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.76
p2= -0.76

9: Distributed Load 
Load Case: DC  DEAD LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -4.10
p2= -4.10

10: Point Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 12.10
Moment M= 0.00

11: Point Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -94.00
Moment M= 0.00

12: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -21.40
Moment M= 0.00

13: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 21.40
Moment M= 0.00

14: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -75.90
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Moment M= 0.00

15: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.88
p2= -1.88

16: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.02
p2= -1.02

17: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.62
p2= -1.62

18: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.88
p2= -0.88

19: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 18.50
Moment M= 0.00

20: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -65.60
Moment M= 0.00

21: Distributed Load 
Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

22: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.05
p2= -1.05

23: Distributed Load 
Load Case: blank
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10
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24: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.06
p2= -1.06

25: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.57
p2= -0.57

26: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 12.10
Moment M= 0.00

27: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -42.80
Moment M= 0.00

28: Distributed Load 
Load Case: blank
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 0.00
p2= 0.00

29: Distributed Load 
Load Case: blank
Load Name: 
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 0.00
p2= 0.00

30: Distributed Load 
Load Case: blank
Load Name: Distributed2
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 0.00
p2= 0.00

31: Distributed Load 
Load Case: L+I MOMENT 3S2 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.73
p2= -1.73

32: Distributed Load 
Load Case: L+I SHEAR 3S2 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.97
p2= -0.97
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33: Distributed Load 
Load Case: L+I MOMENT 6AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -3.26
p2= -3.26

34: Distributed Load 
Load Case: L+I SHEAR 6AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.77
p2= -1.77

35: Distributed Load 
Load Case: L+I MOMENT 3AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.58
p2= -1.58

36: Distributed Load 
Load Case: L+I SHEAR 3AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.81
p2= -0.81

37: Distributed Load 
Load Case: L+I MOMENT 4AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.79
p2= -1.79

38: Distributed Load 
Load Case: L+I SHEAR 4AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.93
p2= -0.93

39: Distributed Load 
Load Case: L+I MOMENT 5AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.86
p2= -1.86

40: Distributed Load 
Load Case: L+I SHEAR 5AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.02
p2= -1.02

41: Distributed Load 
Load Case: L+I MOMENT H20 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.07
p2= -1.07

42: Distributed Load 
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Load Case: L+I SHEAR H20 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.54
p2= -0.54

43: Point Load 
Load Case: L+I MOMENT 3S2 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 14.20
Moment M= 0.00

44: Point Load 
Load Case: L+I SHEAR 3S2 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -72.70
Moment M= 0.00

45: Point Load 
Load Case: L+I MOMENT 6AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 50.20
Moment M= 0.00

46: Point Load 
Load Case: L+I SHEAR 6AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -118.00
Moment M= 0.00

47: Point Load 
Load Case: L+I MOMENT 3AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 5.90
Moment M= 0.00

48: Point Load 
Load Case: L+I SHEAR 3AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -80.70
Moment M= 0.00

49: Point Load 
Load Case: L+I MOMENT 4AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 7.20
Moment M= 0.00

50: Point Load 
Load Case: L+I SHEAR 4AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -89.30
Moment M= 0.00

51: Point Load 
Load Case: L+I MOMENT 5AXLE ENV
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Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 11.60
Moment M= 0.00

52: Point Load 
Load Case: L+I SHEAR 5AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -83.80
Moment M= 0.00

53: Point Load 
Load Case: L+I MOMENT H20 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 3.00
Moment M= 0.00

54: Point Load 
Load Case: L+I SHEAR H20 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -56.60
Moment M= 0.00

Load Applied on Joints
Joint Applied Loads
5: 10, 11, 26, 27, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54

Load Applied on Members
Member Applied Loads
0: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
1: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
2: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
3: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
4: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
5: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
6: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
7: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
8: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
9: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42

Load Cases
0: DC1  STEEL WT
1: DC2  DECK
2: DC3  SDL LT
3: DW  FWS UTIL
4: L+I  MOMENT TRUCK ENV
5: L+I  SHEAR TRUCK ENV
6: L+I M&V LANE
7: blank
8: DC3  SDL RT
9: DC  DEAD LT
10: FATIGUE MOMENT ENV
11: FATIGUE SHEAR ENV
12: L+I MOMENT 3S2 ENV
13: L+I SHEAR 3S2 ENV
14: L+I MOMENT 6AXLE ENV
15: L+I SHEAR 6AXLE ENV
16: L+I MOMENT 3AXLE ENV
17: L+I SHEAR 3AXLE ENV
18: L+I MOMENT 4AXLE ENV
19: L+I SHEAR 4AXLE ENV
20: L+I MOMENT 5AXLE ENV
21: L+I SHEAR 5AXLE ENV
22: L+I MOMENT H20 ENV
23: L+I SHEAR H20 ENV

Load Combinations
0: SVC I DEAD DEFL LT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 1.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME
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M&V LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

1: SCV I DEAD DEFL RT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 0.00xblank + 1.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

2: STRI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 1.75xL+I  MOMENT TRUC
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.25xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

3: STRI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 0.00xL+I  MOMENT TRUCK
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.25xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

4: SVC II MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 1.30xL+I  MOMENT TR
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

5: SVCII SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

6: FATGI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRU
LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 1.50xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

7: FATGI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 1.50xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

Masses

Masses Applied on Joints
Joint Applied Masses

============================================================================
Static Analysis Results
____________________________________________________________________________
 
 
____________________________________________________________________________
Load Case: DW  FWS UTIL
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         33.300000          0.000000
        10           0.000000         33.300000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I  MOMENT TRUCK ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        103.285000          0.000000
        10           0.000000        103.285000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I  SHEAR TRUCK ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        103.610000          0.000000
        10           0.000000        103.610000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I M&V LANE
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         42.180000          0.000000
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        10           0.000000         42.180000          0.000000
 
 
____________________________________________________________________________
Load Case: DC  DEAD LT
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        227.550000          0.000000
        10           0.000000        227.550000          0.000000
 
 
____________________________________________________________________________
Load Case: FATIGUE MOMENT ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         52.780000          0.000000
        10           0.000000         52.780000          0.000000
 
 
____________________________________________________________________________
Load Case: FATIGUE SHEAR ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         53.035000          0.000000
        10           0.000000         53.035000          0.000000
 
 
____________________________________________________________________________
Load Combination: STRI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 1.75xL+I 
M&V LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.25xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        588.951250          0.000000
        10           0.000000        588.951250          0.000000
 
 
____________________________________________________________________________
Load Combination: STRI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 0.00xL+I  
M&V LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.25xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        589.520000          0.000000
        10           0.000000        589.520000          0.000000
 
 
____________________________________________________________________________
Load Combination: SVC II MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 1.30xL+
M&V LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        449.954500          0.000000
        10           0.000000        449.954500          0.000000
 
 
____________________________________________________________________________
Load Combination: SVCII SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I 
M&V LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        450.377000          0.000000
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        10           0.000000        450.377000          0.000000
 
 
____________________________________________________________________________
Load Combination: FATGI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I
M&V LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 1.50xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         79.170000          0.000000
        10           0.000000         79.170000          0.000000
 
 
____________________________________________________________________________
Load Combination: FATGI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I 
M&V LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 1.50xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         79.552500          0.000000
        10           0.000000         79.552500          0.000000
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-100.57 -100.57-100.57 -100.57

-67.26 -67.26
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207.27 207.27206.39 206.39

475.21 475.21475.21 475.21
565.02 565.02565.02 565.02

475.21 475.21475.21 475.21

206.39 206.39207.27 207.27

-293.50

-293.50

222.90

222.90

-159.89

-159.89

95.89

95.89
-31.96

-31.96-31.96

-31.96
95.89

95.89

-159.89

-159.89

222.90

222.90

-293.50

-293.50

48.96

48.96

45.61

45.61

45.50

45.50

45.61

45.61

48.96

48.96

-362.86 -362.86

-542.57 -542.57-542.57 -542.57

-362.86 -362.86
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47.62 47.6247.39 47.39

104.95 104.95104.95 104.95116.23 116.23116.23 116.23104.95 104.95104.95 104.95

47.39 47.3947.62 47.62

-67.38

-67.38

49.13

49.13

-32.84

-32.84

16.29

16.290.23

0.230.23

0.2316.29

16.29

-32.84

-32.84

49.13

49.13

-67.38

-67.38

12.66

12.66

11.79

11.79

-0.33

-0.33

11.79

11.79

12.66

12.66

-81.87 -81.87

-116.40 -116.40-116.40 -116.40

-81.87 -81.87
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49.93 49.9349.81 49.81

129.41 129.41129.41 129.41

184.12 184.12184.12 184.12

129.41 129.41129.41 129.41

49.81 49.8149.93 49.93

-70.87

-70.87

61.05

61.05

-52.29

-52.29

43.39

43.39

-34.50

-34.50-34.50

-34.50

43.39

43.39

-52.29

-52.29

61.05

61.05

-70.87

-70.87

6.81

6.81

6.34

6.34

49.11

49.11

6.34

6.34

6.81

6.81

-92.68 -92.68

-159.89 -159.89-159.89 -159.89

-92.68 -92.68
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535.66 535.66533.34 533.34

1220.73 1220.731220.74 1220.74
1436.46 1436.461436.46 1436.46

1220.74 1220.741220.73 1220.73

533.34 533.34535.66 535.66

-758.42

-758.42

572.42

572.42

-406.40

-406.40

237.78

237.78
-69.34

-69.34-69.34

-69.34
237.78

237.78

-406.40

-406.40

572.42

572.42

-758.42

-758.42

129.01

129.01

120.18

120.18

98.70

98.70

120.18

120.18

129.01

129.01

-935.16 -935.16

-1387.76 -1387.76-1387.76 -1387.76

-935.16 -935.16
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543.21 543.21541.26 541.26

1302.82 1302.821302.84 1302.84
1665.32 1665.321665.32 1665.32

1302.84 1302.841302.82 1302.82

541.26 541.26543.21 543.21

-769.82

-769.82

612.44

612.44

-471.97

-471.97

329.32

329.32
-186.76

-186.76-186.76

-186.76
329.32

329.32

-471.97

-471.97

612.44

612.44

-769.82

-769.82

109.15

109.15

101.67

101.67

265.88

265.88

101.67

101.67

109.15

109.15

-971.22 -971.22

-1534.16 -1534.16-1534.16 -1534.16

-971.22 -971.22
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409.25 409.25407.49 407.49

932.82 932.82932.83 932.83
1097.99 1097.991097.99 1097.99

932.83 932.83932.82 932.82

407.49 407.49409.25 409.25

-579.45

-579.45

437.42

437.42

-310.65

-310.65

181.88

181.88
-53.26

-53.26-53.26

-53.26
181.88

181.88

-310.65

-310.65

437.42

437.42

-579.45

-579.45

98.51

98.51

91.77

91.77

75.81

75.81

91.77

91.77

98.51

98.51

-714.54 -714.54

-1060.59 -1060.59-1060.59 -1060.59

-714.54 -714.54
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414.86 414.86413.37 413.37

993.81 993.81993.82 993.82
1268.01 1268.011268.01 1268.01

993.82 993.82993.81 993.81

413.37 413.37414.86 414.86

-587.93

-587.93

467.15

467.15

-359.35

-359.35

249.88

249.88
-140.48

-140.48-140.48

-140.48
249.88

249.88

-359.35

-359.35

467.15

467.15

-587.93

-587.93

83.76

83.76

78.02

78.02

200.00

200.00

78.02

78.02

83.76

83.76

-741.33 -741.33

-1169.34 -1169.34-1169.34 -1169.34

-741.33 -741.33
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71.43 71.4371.09 71.09

157.43 157.43157.43 157.43174.35 174.35174.35 174.35157.43 157.43157.43 157.43

71.09 71.0971.43 71.43

-101.07

-101.07

73.69

73.69

-49.26

-49.26

24.44

24.440.35

0.350.35

0.3524.44

24.44

-49.26

-49.26

73.69

73.69

-101.07

-101.07

18.99

18.99

17.69

17.69

-0.50

-0.50

17.69

17.69

18.99

18.99

-122.81 -122.81

-174.60 -174.60-174.60 -174.60

-122.81 -122.81
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74.89 74.8974.71 74.71

194.11 194.11194.11 194.11

276.18 276.18276.18 276.18

194.11 194.11194.11 194.11

74.71 74.7174.89 74.89

-106.30

-106.30

91.57

91.57

-78.43

-78.43

65.09

65.09

-51.75

-51.75-51.75

-51.75

65.09

65.09

-78.43

-78.43

91.57

91.57

-106.30

-106.30

10.21

10.21

9.51

9.51

73.67

73.67

9.51

9.51

10.21

10.21

-139.01 -139.01

-239.84 -239.84-239.84 -239.84

-139.01 -139.01
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D.  TRUSS DESIGN

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 
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BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

MEMBER DESIGN CHECKS AND BOLTS REQUIRED:

Fy, ksi 50.00

Fu, ksi 65.00

span 1 1 1 1 1 1 1 1 1 span 2 2 2 2 2 2 2 2 2 2 2 2

member brg post end post diag top chord 1 top chord 2 diagonal diagonal vertical bot chord 1 bot chord 2 brg post end post diag top chord 1 top chord 2 diagonal diagonal vertical bot chord 1 bot chord 2 bot chord 3 bot chord 2 bot chord 3

MEMBER L10 L10-U11 U11-U13 U13-U13' L12-U13 U11-L12 L13-U13 L10-L12 L12-L14 L20 L20-U21 U21-U23 U23-U25 L22-U23 U21-L22 L23-U23 L20-L22 L22-L24 L24-L24' L22-L24 L24-L24'

size W14x90 W12x170 W12x170 W12x170 W14x61 W14x61 HP14x73 W14x90 W14x90 W14x90 W12x170 W12x170 W12x230 W14x61 W14x61 HP14x73 W14x90 W14x99 W14x120 W14x99 W14x120

force, compr tension C C C C C T T T T C C C C C T T T T T T T

L 4.00 15.99 22.74 22.74 15.99 15.99 11.25 11.37 11.37 4.00 15.80 22.20 22.20 15.80 15.80 11.25 11.10 11.10 11.10 11.10 11.10

r in plane 3.70 3.22 3.22 3.22 2.45 2.45 3.49 3.70 3.70 3.70 3.22 3.22 3.31 2.45 2.45 3.49 3.70 3.71 3.74 3.71 3.74

r out plane 6.14 6.14 6.14 6.14 5.97 5.98 5.98 5.84 5.84 6.14 6.14 5.74 5.97 5.98 5.98 5.84 6.14 6.17 6.24 6.17 6.24

k in plane 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

k out plane 2.00 2.00 1.00 1.00 1.20 1.20 2.00 1.20 1.20 2.00 2.00 1.00 1.31 1.20 1.20 2.00 1.20 1.40 1.40 1.40 1.40

kL/r max 15.6 71.5 101.7 101.7 94.0 94.0 46.4 44.3 44.3 15.6 61.8 82.7 80.5 77.4 77.4 46.2 36.0 35.9 35.6 35.9 35.6

Ag 26.50 50.00 50.00 50.00 17.90 17.90 21.40 26.50 26.50 26.5 50.0 50.0 67.7 17.9 17.9 21.4 26.5 29.1 35.3 29.1 35.3

Ag ft2 0.184 0.347 0.347 0.347 0.124 0.124 0.149 0.184 0.184 0.184 0.347 0.347 0.470 0.124 0.124 0.149 0.184 0.202 0.245 0.202 0.245

bf 14.50 12.60 12.60 12.60 10.00 10.00 14.60 14.50 14.50 14.50 12.60 12.60 12.90 10.00 10.00 14.60 14.50 14.56 14.67 14.56 14.67

tf 0.71 1.56 1.56 1.56 0.65 0.65 0.51 0.71 0.71 0.71 1.56 1.56 2.07 0.65 0.65 0.51 0.71 0.78 0.94 0.78 0.94

d 14.00 14.00 14.00 14.00 13.90 13.90 13.60 14.00 14.00 14.00 14.00 14.00 15.10 13.90 13.90 13.60 14.00 14.16 14.48 14.16 14.48

tw 0.440 0.960 0.960 0.960 0.375 0.375 0.505 0.440 0.440 0.440 0.960 0.960 1.290 0.375 0.375 0.505 0.440 0.485 0.590 0.485 0.590

bolt holes 8 8 8 8 4 4 8 8 8 8 8 8 8 4 4 8 8 4 4 8 8

k1 1.44 1.31 1.31 1.31 1.00 1.00 0.88 1.44 1.44 1.44 1.31 1.31 1.50 1.00 1.00 0.88 1.44 1.50 1.50 1.50 1.50

C3 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

k1+C3 2.31 2.19 2.19 2.19 1.88 1.88 1.75 2.31 2.31 2.31 2.19 2.19 2.38 1.88 1.88 1.75 2.31 2.38 2.38 2.38 2.38

An 21.18 38.30 38.30 38.30 15.48 15.48 17.61 21.18 21.18 21.2 38.3 38.3 52.2 15.5 15.5 17.6 21.2 26.2 31.8 23.3 28.3

phi y 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

phi u 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

hole dia 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

U 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.95 0.95 0.95 0.95 0.95

Tension strength:

6.8.2.1-1 phiy Fy 1258.8 2375.0 2375.0 2375.0 850.3 850.3 1016.5 1258.8 1258.8 1258.8 2375.0 2375.0 3215.8 850.3 850.3 1016.5 1258.8 1382.3 1676.8 1382.3 1676.8

6.8.2.1-2 phiu Fu 991.0 1792.4 1792.4 1792.4 724.5 724.5 824.3 991.0 991.0 991.0 1792.4 1792.4 2441.8 724.5 724.5 824.3 1046.0 1293.0 1569.7 1148.6 1395.6

Compression strength:

6.9.4.1.1 phic*Pn/Ag 46.7 32.7 22.3 22.3 24.9 24.9 40.6 41.1 41.1 46.7 35.9 28.8 29.6 30.7 30.7 40.6 43.2 43.2 43.3 43.2 43.3

phic*Pn -1237.3 -1634.8 -1115.8 -1115.8 -446.0 -446.0 -867.8 -1090.2 -1090.2 -1237.3 -1796.7 -1441.5 -2004.8 -549.2 -549.2 -868.9 -1144.5 -1257.4 -1527.6 -1257.4 -1527.6

STRI, axial load demand/resist 0.40 0.40 0.67 0.88 0.75 0.66 0.20 0.45 0.94 0.48 0.43 0.65 0.69 0.86 0.85 0.20 0.51 0.94 0.92 0.97 0.95

computed STRI force -495.0 -647.0 -753.0 -984.0 -334.0 479.0 167.0 450.0 933.0 -590.0 -770.0 -935.0 -1388.0 -472.0 613.0 167.0 536.0 1221.0 1437.0 1110.2 1326.2

computed SVCII force -377.0 -492.0 -574.0 -750.0 -253.0 364.0 126.0 343.0 711.0 -451.0 -588.0 -715.0 -1061.0 -359.0 467.0 127.0 409.0 933.0 1098.0 906.0 1072.0

computed FATGI force 83.0 43.1 68.0 133.0 92.0 43.1 72.0 158.0 175.0

6.13.1 conn design STRI force -928.0 -1226.1 -934.4 -1049.9 -390.0 601.8 618.2 743.2 962.0 -928.0 -1347.5 -1188.3 -1696.4 -510.6 668.8 618.2 791.0 1257.0 1503.3 1129.4 1360.9

6.13.2.7 shear k/bolt 27.70 #bolts STR 34 45 34 38 15 22 23 27 35 34 49 43 62 19 25 23 29 46 55 41 50

6.13.2.8 shear k/bolt 12.90 #bolts SVC 30 39 45 59 20 29 10 27 56 35 46 56 83 28 36 10 32 73 85 71 84

STRI BOLTS strength phi*Rn -941.8 -1246.5 -1246.5 -1634.3 -554.0 803.3 637.1 747.9 1551.2 -969.5 -1357.3 -1551.2 -2299.1 -775.6 997.2 637.1 886.4 2022.1 2354.5 1966.7 2326.8

SVCII BOLTS strength phi*Rn -438.6 -580.5 -580.5 -761.1 -258.0 374.1 296.7 348.3 722.4 -451.5 -632.1 -722.4 -1070.7 -361.2 464.4 296.7 412.8 941.7 1096.5 915.9 1083.6

6.6.1.2.5 FATGI on net section stress<16ksi 5.4 2.4 3.2 6.3 5.9 2.4 3.4 6.0 5.5
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BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

Bolted Connection Design Values

6.13.2 bolts

input output

in

dia 0.875 area 0.60 sq in

spec A325

Fub 120

threads in 0.38

threads out 0.48

6.13.2.7 shear STRENGTH

Rr=phi Rn=phi (0.48 or 0.38) AbFuNs (after slip has occurred)

Rr=phi Rn

phi s 0.8 phi Rn shear STR thread-in 21.9 k

Ns 1 phi Rn shear STR thread-out 27.7 k

6.13.2.2 SERVICE II (1.3*LL+I)

6.13.2.8 Rn=KhKsNsPt phi Rn (prior to slip) 12.9 k

Kh 1 std hole

Ks 0.33 0.5=Cl B; 0.33=Cl C 0.59 STR1/SVC2 thread in

Ns 1 planes 0.46 STR1/SVC2 thread out

Pt 39 39 for 7/8, 51 for 1"

phi 1 svc

6.13.2.9 bearing

phi Rn=phibb*2.4*d*t*Fu min t 0.25

Fu plate 65 ksi 

phibb 0.8

d 0.875 in

phi Rn shear STR thread-out 27.7 k

6.13.2.10 tensile STR

Rr=phi Rn=phi 0.76 AbFu phi Rn tension STR 43.9 k

Rr=phi Rn

phi t 0.8
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Compression Members
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AASHTO LRFD 6.9.4.1 Column resistance in terms of stress (PHIc=0.95) y=Pr=phic*Pn/Ag phic=0.95

x=kl/r

y = 17E-06x
3
 - 0.0043x

2
 + 0.0143x + 47.453

KL/r Pe for Ag=1 Po for Ag=Q=1, Fy=50 Pn for Ag=1 Pr=phic*Pn/Ag KL/r phic*Pn/Ag fit/actual

0.01 2862198662.40 50.00 50.00 47.5 0.01 47.5 0.9990

5.00 11448.79 50.00 49.91 47.4 5.00 47.4 1.0001

10.00 2862.20 50.00 49.64 47.2 10.00 47.2 1.0006

15.00 1272.09 50.00 49.18 46.7 15.00 46.8 1.0007

20.00 715.55 50.00 48.56 46.1 20.00 46.2 1.0005

25.00 457.95 50.00 47.77 45.4 25.00 45.4 1.0002

30.00 318.02 50.00 46.82 44.5 30.00 44.5 0.9999

35.00 233.65 50.00 45.72 43.4 35.00 43.4 0.9996

40.00 178.89 50.00 44.48 42.3 40.00 42.2 0.9995

45.00 141.34 50.00 43.12 41.0 45.00 40.9 0.9994

50.00 114.49 50.00 41.65 39.6 50.00 39.5 0.9995

55.00 94.62 50.00 40.08 38.1 55.00 38.1 0.9996

60.00 79.51 50.00 38.43 36.5 60.00 36.5 0.9999

65.00 67.74 50.00 36.71 34.9 65.00 34.9 1.0002

70.00 58.41 50.00 34.94 33.2 70.00 33.2 1.0005

75.00 50.88 50.00 33.14 31.5 75.00 31.5 1.0009

80.00 44.72 50.00 31.31 29.7 80.00 29.8 1.0011

85.00 39.62 50.00 29.48 28.0 85.00 28.0 1.0012

90.00 35.34 50.00 27.65 26.3 90.00 26.3 1.0012

95.00 31.71 50.00 25.85 24.6 95.00 24.6 1.0011

100.00 28.62 50.00 24.07 22.9 100.00 22.9 1.0008

105.00 25.96 50.00 22.33 21.2 105.00 21.2 1.0006

110.00 23.65 50.00 20.64 19.6 110.00 19.6 1.0007

115.00 21.64 50.00 18.98 18.0 115.00 18.1 1.0030

120.00 19.88 50.00 17.43 16.6 120.00 16.6 1.0039
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y = 17E-06x3 - 0.0043x2 + 0.0143x + 47.453
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Tension Members

for tension member use An*U

for splice plate use An<0.85Ag with U=1.0
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6.14.2.10 Tension Member Example, summarized in table for all members

input: ouput:

location L24-L24'

member tension chd

section W14x120 Lmin 24.80 connection

Fy 50.00 ksi An 31.78

Fu 65.00 ksi U*An 30.19 tension member

Ag 35.30 in2 0.85 Ag 30.01 splice plate

bf 14.67 in use U*An 30.19

tf 0.94 in 

x bar for U=1-x/L 1.24 in

xbar for section WT7x60

bolt hole dia 0.94 in

bolt holes total 4

phiy 0.95 6.5.4.2

phiu 0.80 6.5.4.2

U desired 0.95 6.8.2.2 check connection length > Lmin

STRI axial force 1437.00 k < phiy*Puy1676.75 6.8.2.1-1

< phiu*Pnu1569.69 6.8.2.1-2

SVCII axial force 1098.00 k

FATI axial force 175.00 k P/(U*An) 5.8 < 16 ksi Categ B

6.6.1.2.5 Fatigue connection STRI design force 6.13.1

6.6.1.2.5-1 75% resistance 1177.3 k

Fatigue stress on net section < 16 ksi Category B avg (force+resist) 1503.3 k

use 1503.3

connection SVC II design force

use 1098.0 k

STRI bolt brg resistance 27.70 STRI No. bolts > 55

SVCII bolt slip resistance 12.90 SVCII No. bolts> 85
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E.  TRUSS BRACING

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 



BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

TRUSS --  BOTTOM CHORD BRACING

Wind Pressure

50.00 psf Windward side

25.00 Leeward side

75.00 total

Exposed area windward leeward

top chord 1.17 * 89.00 * 1.00 = 104.1 104.13

verticals 1.17 * 10.00 * 5.00 = 58.5 58.50

diagonals 0.83 * 14.14 * 10.00 = 117.4 117.36

bottom chord 1.17 * 111.00 * 1.00 = 129.9 129.87

ped rail 0.33 * 111.00 * 4.00 = 146.5 0.00

w-beam 1.25 * 111.00 * 1.00 = 138.8 138.75

curb 0.83 * 111.00 * 1.00 = 92.1 92.13

deck 0.83 * 111.00 * 1.00 = 92.1 92.13

879.4 732.9 sq ft

Wind pressure 50 25

Wind force total = 44.0 18.3 kips

Distributed along truss = 0.40 0.17 k/ft

Total distributed Wind force = 0.56 k/ft

Frame analysis of truss framing in the plane of the bottom chord shows that X-bracing in the 

end bays greatly reduces the member forces generated and the displacements in the horizontal plane.

Provide angle X-bracing in the bootm plane at the end bays.

Tu 51.00 kips

Fy 50.00 ksi

Fu 65.00 ksi

phi y 0.95 6.5.4.2

phi u 0.80

phiy Fy 47.50 ksi

phiu*Fu 52.00 ksi

hole dia 1.00 in

length 33.97 ft

kl/r max 200.00 6.8.4

Ag requd 1.07 in2 6.8.2.1-1

An requd 0.98 in2 6.8.2.1-2

r requd 2.04 in 

section L5x5x3/8

Ag provd 3.61 in2 OK

An provd 3.24 in2 OK

r prov 0.99 in OK
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LinPro 2.7.5
File: C:\Users\densfo_t\Documents\LinPro files\VTRANS BOTTOM CHORD FRAMING.aln
Units:  kN-m
 
 
____________________________________________________________________________
Input Data 

Coordinates of joints/supports
     Joint             X            Y      Rx      Ry      Rt     SPRING.X     SPRING.Y   SPRING.ROT       CS.ROT
         0         0.000        0.000       1       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         1        11.100        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         2        22.200        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         3        33.300        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         4        44.400        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         5        55.500        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         6        66.600        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         7        77.700        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         8        88.800        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         9        99.900        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        10       111.000        0.000       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
        11         0.000       33.500       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
        12        11.100       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        13        22.200       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        14        33.300       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        15        44.400       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        16        55.500       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        17        66.600       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        18        77.700       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        19        88.800       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        20        99.900       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        21       111.000       33.500       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00

Members
Member Joint I Joint J Type Releases
0: 0 1 BOT CHORD 111111
1: 1 2 BOT CHORD 111111
2: 2 3 BOT CHORD 111111
3: 3 4 BOT CHORD 111111
4: 4 5 BOT CHORD 111111
5: 5 6 BOT CHORD 111111
6: 6 7 BOT CHORD 111111
7: 7 8 BOT CHORD 111111
8: 8 9 BOT CHORD 111111
9: 9 10 BOT CHORD 111111
10: 11 12 BOT CHORD 111111
11: 12 13 BOT CHORD 111111
12: 13 14 BOT CHORD 111111
13: 14 15 BOT CHORD 111111
14: 15 16 BOT CHORD 111111
15: 16 17 BOT CHORD 111111
16: 17 18 BOT CHORD 111111
17: 18 19 BOT CHORD 111111
18: 19 20 BOT CHORD 111111
19: 20 21 BOT CHORD 111111
20: 0 11 FB 111111
21: 1 12 FB 111111
22: 2 13 FB 110110 NOT FIXED
23: 3 14 FB 111111
24: 4 15 FB 110110 NOT FIXED
25: 5 16 FB 111111
26: 6 17 FB 110110 NOT FIXED
27: 7 18 FB 111111
28: 8 19 FB 110110 NOT FIXED
29: 9 20 FB 111111
30: 10 21 FB 111111
31: 0 13 DIAGONAL BRACING C 111111
32: 2 11 DIAGONAL BRACING 111111
33: 8 21 DIAGONAL BRACING 111111
34: 10 19 DIAGONAL BRACING C 111111

Cross Sections
0: FB

A= 2.390E-01
I= 1.430E-02
E= 4176000.00
alpha= 1.2E-05

1: BOT CHORD
A= 1.840E-01
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I= 4.820E-02
E= 4176000.00
alpha= 1.2E-05

2: DIAGONAL BRACING
A= 2.510E-02
I= 4.220E-04
E= 4176000.00
alpha= 1.2E-05

3: DIAGONAL BRACING C
A= 2.510E-04
I= 4.220E-06
E= 4176000.00
alpha= 1.2E-05

Load
0: Distributed Load 

Load Case: PERMANENT BRACING
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.60
p2= -0.60

1: Distributed Load 
Load Case: WIND
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.56
p2= -0.56

Load Applied on Joints
Joint Applied Loads

Load Applied on Members
Member Applied Loads
10: 0, 1
11: 0, 1
12: 0, 1
13: 0, 1
14: 0, 1
15: 0, 1
16: 0, 1
17: 0, 1
18: 0, 1
19: 0, 1

Load Cases
0: PERMANENT BRACING
1: WIND

Load Combinations
0: STR III = 1.25xPERMANENT BRACING + 1.40xWIND
1: SVCII = 1.00xPERMANENT BRACING + 1.00xWIND
2: WIND * 1.4 = 0.00xPERMANENT BRACING + 1.40xWIND

Masses

Masses Applied on Joints
Joint Applied Masses

============================================================================
Static Analysis Results
____________________________________________________________________________
 
 
____________________________________________________________________________
Load Combination: WIND * 1.4 = 0.00xPERMANENT BRACING + 1.40xWIND
 
Displacements of joints in global CS
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     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.000293
         1           0.000007         -0.004983         -0.000694
         2           0.000019         -0.025403         -0.003616
         3           0.000432         -0.079583         -0.004988
         4           0.000890         -0.132096         -0.003819
         5           0.001349         -0.154563          0.000000
         6           0.001807         -0.132096          0.003819
         7           0.002266         -0.079583          0.004988
         8           0.002679         -0.025403          0.003616
         9           0.002691         -0.004983          0.000694
        10           0.002698          0.000000          0.000293
        11           0.003491          0.000000         -0.000408
        12           0.003088         -0.005162         -0.000718
        13           0.002679         -0.026220         -0.003626
        14           0.002266         -0.079748         -0.004938
        15           0.001807         -0.132237         -0.003831
        16           0.001349         -0.154713          0.000000
        17           0.000890         -0.132237          0.003831
        18           0.000432         -0.079748          0.004938
        19           0.000019         -0.026220          0.003626
        20          -0.000390         -0.005162          0.000718
        21          -0.000794          0.000000          0.000408
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         -0.430841          0.000000
        10           0.000000         -0.430841          0.000000
        11           0.000000         44.331341          0.000000
        21           0.000000         44.331341          0.000000
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LinPro 2.7.5
File: C:\Users\densfo_t\Documents\LinPro files\VTRANS BOTTOM CHORD FRAMING no diagonals.aln
Units:  kN-m
 
 
____________________________________________________________________________
Input Data 

Coordinates of joints/supports
     Joint             X            Y      Rx      Ry      Rt     SPRING.X     SPRING.Y   SPRING.ROT       CS.ROT
         0         0.000        0.000       1       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         1        11.100        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         2        22.200        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         3        33.300        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         4        44.400        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         5        55.500        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         6        66.600        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         7        77.700        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         8        88.800        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         9        99.900        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        10       111.000        0.000       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
        11         0.000       33.500       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
        12        11.100       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        13        22.200       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        14        33.300       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        15        44.400       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        16        55.500       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        17        66.600       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        18        77.700       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        19        88.800       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        20        99.900       33.500       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        21       111.000       33.500       1       1       0    0.00E+000    0.00E+000    0.00E+000         0.00

Members
Member Joint I Joint J Type Releases
0: 0 1 BOT CHORD 111111
1: 1 2 BOT CHORD 111111
2: 2 3 BOT CHORD 111111
3: 3 4 BOT CHORD 111111
4: 4 5 BOT CHORD 111111
5: 5 6 BOT CHORD 111111
6: 6 7 BOT CHORD 111111
7: 7 8 BOT CHORD 111111
8: 8 9 BOT CHORD 111111
9: 9 10 BOT CHORD 111111
10: 11 12 BOT CHORD 111111
11: 12 13 BOT CHORD 111111
12: 13 14 BOT CHORD 111111
13: 14 15 BOT CHORD 111111
14: 15 16 BOT CHORD 111111
15: 16 17 BOT CHORD 111111
16: 17 18 BOT CHORD 111111
17: 18 19 BOT CHORD 111111
18: 19 20 BOT CHORD 111111
19: 20 21 BOT CHORD 111111
20: 0 11 FB 111111
21: 1 12 FB 111111
22: 2 13 FB 110110 NOT FIXED
23: 3 14 FB 111111
24: 4 15 FB 110110 NOT FIXED
25: 5 16 FB 111111
26: 6 17 FB 110110 NOT FIXED
27: 7 18 FB 111111
28: 8 19 FB 110110 NOT FIXED
29: 9 20 FB 111111
30: 10 21 FB 111111

Cross Sections
0: FB

A= 2.390E-01
I= 1.430E-02
E= 4176000.00
alpha= 1.2E-05

1: BOT CHORD
A= 1.840E-01
I= 4.820E-02
E= 4176000.00
alpha= 1.2E-05

LinPro 2.7.5 | Enes Siljak | eness@bosnia.ba | www.line.co.ba Page 1 of 8

VTrans Rutland Truss, Bottom Chord Bracing without Diagonals
Units:  Ft, Kips

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           E-10

densfo_t
Rectangle



2: DIAGONAL BRACING
A= 2.510E-02
I= 4.220E-04
E= 4176000.00
alpha= 1.2E-05

3: DIAGONAL BRACING C
A= 2.510E-04
I= 4.220E-06
E= 4176000.00
alpha= 1.2E-05

Load
0: Distributed Load 

Load Case: PERMANENT BRACING
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.60
p2= -0.60

1: Distributed Load 
Load Case: WIND
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.56
p2= -0.56

Load Applied on Joints
Joint Applied Loads

Load Applied on Members
Member Applied Loads
10: 0, 1
11: 0, 1
12: 0, 1
13: 0, 1
14: 0, 1
15: 0, 1
16: 0, 1
17: 0, 1
18: 0, 1
19: 0, 1

Load Cases
0: PERMANENT BRACING
1: WIND

Load Combinations
0: STR III = 1.25xPERMANENT BRACING + 1.40xWIND
1: SVCII = 1.00xPERMANENT BRACING + 1.00xWIND
2: WIND * 1.4 = 0.00xPERMANENT BRACING + 1.40xWIND

Masses

Masses Applied on Joints
Joint Applied Masses

============================================================================
Static Analysis Results
____________________________________________________________________________
 
 
____________________________________________________________________________
Load Combination: WIND * 1.4 = 0.00xPERMANENT BRACING + 1.40xWIND
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.014618
         1           0.000135         -0.187121         -0.017040
         2           0.000426         -0.393624         -0.018609
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         3           0.000717         -0.570474         -0.012135
         4           0.001119         -0.682675         -0.007410
         5           0.001521         -0.725047          0.000000
         6           0.001924         -0.682675          0.007410
         7           0.002326         -0.570474          0.012135
         8           0.002617         -0.393624          0.018609
         9           0.002908         -0.187121          0.017040
        10           0.003043          0.000000          0.014618
        11           0.003043          0.000000         -0.014758
        12           0.002908         -0.187285         -0.017014
        13           0.002617         -0.393768         -0.018614
        14           0.002326         -0.570622         -0.012133
        15           0.001924         -0.682823         -0.007411
        16           0.001521         -0.725195          0.000000
        17           0.001119         -0.682823          0.007411
        18           0.000717         -0.570622          0.012133
        19           0.000426         -0.393768          0.018614
        20           0.000135         -0.187285          0.017014
        21           0.000000          0.000000          0.014758
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         20.169883          0.000000
        10           0.000000         20.169883          0.000000
        11           0.000000         23.730617          0.000000
        21           0.000000         23.730617          0.000000
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F.  GUSSET PLATES DESIGN

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 



BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

GUSSET PLATE DESIGN:

Units:  kip, inch

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           F-1



Gusset plate design

6.13.2  discusses bolt requirements

6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction
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AASHTO LRFD Gusset Column resistance in terms of stress (PHIcg=0.75)

x=Lmid/tg

Lmid/tg Pe for Ag=1 Po for Ag=Q=1, Fy=50 Pn for Ag=1 Pr=phicg*Pn/Ag Pr = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

0.0 954100000 50.0 50.0 37.5 37.2

5.0 3816.4 50.0 49.7 37.3 37.4

10.0 954.1 50.0 48.9 36.7 36.9

15.0 424.0 50.0 47.6 35.7 35.9

20.0 238.5 50.0 45.8 34.4 34.5

25.0 152.7 50.0 43.6 32.7 32.7

30.0 106.0 50.0 41.0 30.8 30.7 Lmid/tg 12.7

35.0 77.9 50.0 38.2 28.7 28.5 Pr 36.4

40.0 59.6 50.0 35.2 26.4 26.2

45.0 47.1 50.0 32.1 24.1 23.8

50.0 38.2 50.0 28.9 21.7 21.4

55.0 31.5 50.0 25.8 19.3 19.2

60.0 26.5 50.0 22.7 17.0 17.0

65.0 22.6 50.0 19.8 14.8 14.9

70.0 19.5 50.0 17.1 12.8 13.1

75.0 17.0 50.0 14.9 11.2 11.4

80.0 14.9 50.0 13.1 9.8 9.9

85.0 13.2 50.0 11.6 8.7 8.7

90.0 11.8 50.0 10.3 7.7 7.6

95.0 10.6 50.0 9.3 7.0 6.8

100.0 9.5 50.0 8.4 6.3 6.1

105.0 8.7 50.0 7.6 5.7 5.5

110.0 7.9 50.0 6.9 5.2 5.1

115.0 7.2 50.0 6.3 4.7 4.8

120.0 6.6 50.0 5.8 4.4 4.5

y = -5E-07x4 + 0.0002x3 - 0.0153x2 + 0.1119x + 37.179
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Pr=phicg*Pn/Ag

Pr=phicg*Pn/Ag

Poly. (Pr=phicg*Pn/Ag)
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GUSSET PLATE DESIGN: L10, L20

Units:  kip, inch

Diagram and forces:

STRI -1226.1 K STRI -928.0 K

STRI 743.2 K

JOINT L10, L20 6.14.2.8 Gusset plates

gusset thickness 1.00 6.7.3 minimum plate thickness   3/8"

vertical dimension 40.0 6.14.2.8.7 edge slenderness

gusset length 42.9 Lmax unsupported 49.6 OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset weight 0.49 6.13.2 bolt detailing requirements

See bolt detailing information

6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction

most bolt numbers are determined by slip critical resistance

Design forces:

Left side Right side

Chord connection design force 743.2 tension Chord connection design force 0.0 tension

Diagonal connection design force -1226.1 compression Vertical connection design force -928.0 ignore compression for Pu

diagonal angle off horizontal 45.0 vertical angle off horizontal 90.0

Pu two gussets splice 743.20 horz components Pu two gussets splice 0.00 horz components

Pu one gusset splice 371.6 Pu one gusset splice 0.0

Vu vertical  two gussets shear 867.0 Vu vertical  two gussets shear 928.0

Vu vertical one gusset shear 433.5 Vu vertical one gusset shear 464.0

Vu horizontal two gussets shear 867.0

Vu horizontal one gusset shear 433.5
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Strength check of failure modes: L10, L20

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi cy 0.80

gusset depth 40.00

gusset length 42.88

gusset thickness 1.00

Fy 50.00

Vertical shear:

Avg v 40.00

Vr v 816.6

Vu v 464.0

Vr>Vu? OK 0.57 Load/Resistance

Horizontal shear:

Avg h 42.88

Vr h 875.3

Vu h 433.5

Vr>Vu? OK 0.50

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 11

number of holes in horizontal shear plane 9

Fu 65.00

Vertical shear:

Avn v 29.00

Vr v 874.6

Vu v 464.0

Vr>Vu? OK 0.53

Horizontal shear:

Avn h 33.88

Vr h 1021.7

Vu h 433.5

Vr>Vu? OK 0.42

6.14.2.8.3-1 shear yielding partial planes compression members only

diagonal member compression -1226.1

diagonal angle off horizontal 45.0

gusset thickness 1.00

phi cy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 28.9

Vr h 589.5

horizontal shear force 867.0 two gussets

horizontal shear force, Vu h 433.5 one gusset

Vr>Vu? OK 0.74

Vertical shear:

vertical shear length 30.8

Vr h 627.8

vertical shear force 867.0 two gussets

vertical shear force, Vu v 433.5 one gusset

Vr>Vu? OK 0.69
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal L10, L20

Lmid 4.0

bolt pattern length 28.5

bolt pattern width 5.0

diagonal member compresion Pu = -1226.1 two gussets

phi cg 0.75

tg 1.00

Width of Whitmore section 37.9

Ag 37.9

Lmid/tg 4.0

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 37.4

Pr = phi Pn = 1416.7

Pu 613.1 one gusset

Pr>Pu? OK 0.43

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 22.0

bolt pattern width 6.5

number of widthwise holes 2.0

diameter of holes 1

member tension Pu = 0.0 two gussets

member tension Pu = 0.0 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 1.00

Width of Whitmore section 31.9

Ag 31.9

An 29.9

0.85*Ag 27.1

phi y * Pny yielding 1514.7 one gusset 6.8.2.1-1

phi u * Pnu fracture 1409.4 one gusset 6.8.2.1-2

Pu 0.0

Pr>Pu? OK 0.00

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

phi bs 0.80

Fy 50.00

Fu 65.00

tg 1.00

at tension diagonal: 6.13.4-1

bolt hole dia 1.00

shear holes 12.0

shear sides 2

tension width 5.0

tension holes 2

shear length 30.3

member tension Pu = 0.0 two gussets

member tension Pu = 0.0 one gusset

Avn 36.50

Atn 4.00

Avg 60.50

Rr1 1308.8 on net

Rr2 1611.6 on gross

Rr use 1308.8 min

Pu 0.0

Rr>Pu? OK 0.00
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L10, L20

at left tension chord: 6.13.4-1

bolt hole dia 1.00

shear length 25.0

shear holes 5

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 743.2 two gussets

member tension Pu = 371.6 one gusset

Avn 20.00

Atn 8.00

Avg 25.00

Rr1 1019.2 gross

Rr2 996.0 net

Rr use 996.0 min

Pu 371.6

Rr>Pu? OK 0.37

at right tension chord: 6.13.4-1

bolt hole dia 1.00

shear length 25.0

shear holes 5

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 0.0 two gussets

member tension Pu = 0.0 one gusset

Avn 20.00

Atn 8.00

Avg 25.00

Rr1 1019.2 gross

Rr2 996.0 net

Rr use 996.0 min

Pu 0.0

Rr>Pu? OK 0.00
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GUSSET PLATE DESIGN: L12

Units:  kip, inch

Diagram and Design forces:

STRI 602.0 K STRI -390.0 K

STRI 744.0 K STRI 962.0 K

JOINT L12 6.14.2.8 Gusset plates

gusset thickness 1.250 6.7.3 minimum plate thickness   3/8"

vertical dimension 36.4 6.14.2.8.7 edge slenderness

gusset length 58.0 Lmax unsupported 62.0 OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset weight 0.75 6.13.2 bolt detailing requirements

See bolt detailing information

6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction

most bolt numbers are determined by slip critical resistance

Design forces:

Left side Right side

Chord connection design force 744.0 tension Chord connection design force 962.0 tension

Diagonal connection design force 602.0 tension Diagonal connection design force -390.0 ignore compression for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice 1169.68 horz components Pu two gussets splice 962.00 horz components

Pu one gusset splice 584.8 Pu one gusset splice 481.0

Vu vertical  two gussets shear 425.7 Vu vertical  two gussets shear 275.8

Vu vertical one gusset shear 212.8 Vu vertical one gusset shear 137.9

Vu horizontal two gussets shear 701.4

Vu horizontal one gusset shear 350.7
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Strength check of failure modes: L12

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi cy 0.80

gusset depth 36.38

gusset length 58.00

gusset thickness 1.25

Fy 50.00

Vertical shear:

Avg v 45.47

Vr v 928.3

Vu v 212.8

Vr>Vu? OK 0.23 Load/Resistance

Horizontal shear:

Avg h 72.50

Vr h 1480.2

Vu h 350.7

Vr>Vu? OK 0.24

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 9

number of holes in horizontal shear plane 14

Fu 65.00

Vertical shear:

Avn v 34.22

Vr v 1032.0

Vu v 212.8

Vr>Vu? OK 0.21

Horizontal shear:

Avn h 55.00

Vr h 1658.8

Vu h 350.7

Vr>Vu? OK 0.21

6.14.2.8.3-1 shear yielding partial planes compression members only

diagonal member compression -390.0

diagonal angle off horizontal 45.0

gusset thickness 1.25

phi cy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 22.6

Vr h 577.4

horizontal shear force 275.8 two gussets

horizontal shear force, Vu h 137.9 one gusset

Vr>Vu? OK 0.24

Vertical shear:

vertical shear length 22.0

Vr h 561.4

vertical shear force 275.8 two gussets

vertical shear force, Vu v 137.9 one gusset

Vr>Vu? OK 0.25
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

L12

Lmid 9.0

bolt pattern length 16.5

bolt pattern width 6.5

diagonal member compresion Pu = -390.0 two gussets

phi cg 0.75

tg 1.25

Width of Whitmore section 25.5

Ag 31.9

Lmid/tg 7.2

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 37.2

Pr = phi Pn = 1189.2

Pu 195.0 one gusset

Pr>Pu? OK 0.16

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 16.5

bolt pattern width 6.5

number of widthwise holes 2.0

diameter of holes 1

member tension Pu = 602.0 two gussets

member tension Pu = 301.0 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 1.25

Width of Whitmore section 25.5

Ag 31.9

An 29.4

0.85*Ag 27.1

phi y * Pny yielding 1516.5 one gusset 6.8.2.1-1

phi u * Pnu fracture 1411.1 one gusset 6.8.2.1-2

Pu 301.0

Pr>Pu? OK 0.21

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

phi bs 0.80

Fy 50.00

Fu 65.00

tg 1.25

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 7.0

shear sides 2

tension width 6.5

tension holes 2

shear length 15.5

member tension Pu = 602.0 two gussets

member tension Pu = 301.0 one gusset

Avn 21.25

Atn 6.88

Avg 38.75

Rr1 998.4 on net

Rr2 1256.5 on gross

Rr use 998.4 min

Pu 301.0

Rr>Pu? OK 0.30
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at left tension chord: 6.13.4-1

bolt hole dia 1.0 L12

shear length 26.8

shear holes 7

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 744.0 two gussets

member tension Pu = 372.0 one gusset

Avn 24.69

Atn 10.00

Avg 33.44

Rr1 1264.6 gross

Rr2 1295.8 net

Rr use 1264.6 min

Pu 372.0

Rr>Pu? OK 0.29

at right tension chord: 6.13.4-1

bolt hole dia 1.0

shear length 26.8

shear holes 7

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 962.0 two gussets

member tension Pu = 481.0 one gusset

Avn 24.69

Atn 10.00

Avg 33.44

Rr1 1264.6 gross

Rr2 1295.8 net

Rr use 1264.6 min

Pu 481.0

Rr>Pu? OK 0.38

6.14.2.8.6  CHORD SPLICES

 JOINT L12

Pu one gusset USE 481.0

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 no flange plates

hole diameter 1.00 USE TO AVOID THE ADDED GALVANIZING, LABOR, AND PIECES

x dim ydim y from bot Ag Ay Ayy Io holes pitch Aholes Iholes Ae Ay Ayy Io

gusset plate 1.250 36.38 18.19 45.5 827.0 15040.4 5013.5 9 4.04 -11.25 -1225.1 34.2 622.4 11319.1 3788.3

flange plate 1 0.00 0.00 14.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

flange plate 2 0.00 0.00 0.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 1 0.00 0.00 7.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 2 0.00 0.00 7.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

W section flange 14.50

W section web 0.50

45.5 827.0 15040.4 5013.5 34.2 622.4 11319.1 3788.3

Ag 45.5 An 34.2

ybar 18.2 ybar 18.2

e Wsection 10.9 e Wsection 10.9

Ig 5013.5 In 3788.3

Sgbot 275.7 Snbot 208.3

Pu/A 10.6 Pu/A 14.1

Pu*e/Sbot 19.1 Pu*e/Sbot 25.3

sum 29.7 ksi demand sum 39.3 ksi demand

 phics*Fy 32.5 ksi on gross section  phics*Fu 42.3 ksi on net section

sum <? Phics*Fy OK 0.91 Load/Resistance sum <? Phics*Fu OK 0.93 Load/Resistance
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GUSSET PLATE DESIGN: L14

Units:  kip, inch

Diagram and Design forces:

STRI 602.0 K STRI -390.0 K

STRI 962.0 K STRI 962.0 K

JOINT L14 6.14.2.8 Gusset plates

gusset thickness 1.25 6.7.3 minimum plate thickness   3/8"

vertical dimension 36.4 6.14.2.8.7 edge slenderness

gusset length 58.0 Lmax unsupported 62.0 OK OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset weight 0.75 6.13.2 bolt detailing requirements

See bolt detailing information

6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction

most bolt numbers are determined by slip critical resistance

Design forces:

Left side Right side

Chord connection design force 962.0 tension Chord connection design force 962.0 tension

Diagonal connection design force 602.0 tension Diagonal connection design force -390.0 ignore compression for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice 1387.68 horz components Pu two gussets splice 962.00 horz components

Pu one gusset splice 693.8 Pu one gusset splice 481.0

Vu vertical  two gussets shear 425.7 Vu vertical  two gussets shear 275.8

Vu vertical one gusset shear 212.8 Vu vertical one gusset shear 137.9

Vu horizontal two gussets shear 701.4

Vu horizontal one gusset shear 350.7
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Strength check of failure modes:

L14

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi cy 0.80

gusset depth 36.38

gusset length 58.00

gusset thickness 1.25

Fy 50.00

Vertical shear:

Avg v 45.47

Vr v 928.3

Vu v 212.8

Vr>Vu? OK 0.23 Load/Resistance

Horizontal shear:

Avg h 72.50

Vr h 1480.2

Vu h 350.7

Vr>Vu? OK 0.24

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 9

number of holes in horizontal shear plane 14

Fu 65.00

Vertical shear:

Avn v 34.22

Vr v 1032.0

Vu v 212.8

Vr>Vu? OK 0.21

Horizontal shear:

Avn h 55.00

Vr h 1658.8

Vu h 350.7

Vr>Vu? OK 0.21

6.14.2.8.3-1 shear yielding partial planes compression members only

diagonal member compression -390.0

diagonal angle off horizontal 45.0

gusset thickness 1.25

phi cy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 22.6

Vr h 577.4

horizontal shear force 275.8 two gussets

horizontal shear force, Vu h 137.9 one gusset

Vr>Vu? OK 0.24

Vertical shear:

vertical shear length 22.0

Vr h 561.4

vertical shear force 275.8 two gussets

vertical shear force, Vu v 137.9 one gusset

Vr>Vu? OK 0.25
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

L14

Lmid 9.0

bolt pattern length 16.5

bolt pattern width 6.5

diagonal member compresion Pu = -390.0 two gussets

phi cg 0.75

tg 1.25

Width of Whitmore section 25.5

Ag 31.9

Lmid/tg 7.2

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 37.2

Pr = phi Pn = 1189.2

Pu 195.0 one gusset

Pr>Pu? OK 0.16

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 16.5

bolt pattern width 6.5

number of widthwise holes 2.0

diameter of holes 1

member tension Pu = 602.0 two gussets

member tension Pu = 301.0 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 1.25

Width of Whitmore section 25.5

Ag 31.9

An 29.4

0.85*Ag 27.1

phi y * Pny yielding 1516.5 one gusset 6.8.2.1-1

phi u * Pnu fracture 1411.1 one gusset 6.8.2.1-2

Pu 301.0

Pr>Pu? OK 0.21

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

phi bs 0.80

Fy 50.00

Fu 65.00

tg 1.25

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 7.0

shear sides 2

tension width 6.5

tension holes 2

shear length 15.5

member tension Pu = 602.0 two gussets

member tension Pu = 301.0 one gusset

Avn 21.25

Atn 6.88

Avg 38.75

Rr1 998.4 on net

Rr2 1256.5 on gross

Rr use 998.4 min

Pu 301.0

Rr>Pu? OK 0.30
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at left tension chord: 6.13.4-1

bolt hole dia 1.0 L14

shear length 26.8

shear holes 7

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 962.0 two gussets

member tension Pu = 481.0 one gusset

Avn 24.69

Atn 10.00

Avg 33.44

Rr1 1264.6 gross

Rr2 1295.8 net

Rr use 1264.6 min

Pu 481.0

Rr>Pu? OK 0.38

at right tension chord: 6.13.4-1

bolt hole dia 1.0

shear length 26.8

shear holes 7

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 962.0 two gussets

member tension Pu = 481.0 one gusset

Avn 24.69

Atn 10.00

Avg 33.44

Rr1 1264.6 gross

Rr2 1295.8 net

Rr use 1264.6 min

Pu 481.0

Rr>Pu? OK 0.38

6.14.2.8.6  CHORD SPLICES

 JOINT L14

Pu one gusset USE 481.0

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 no flange plates

hole diameter 1.00 USE TO AVOID THE ADDED GALVANIZING, LABOR, AND PIECES

x dim ydim y from bot Ag Ay Ayy Io holes pitch Aholes Iholes Ae Ay Ayy Io

gusset plate 1.250 36.38 18.19 45.5 827.0 15040.4 5013.5 9 4.04 -11.25 -1225.1 34.2 622.4 11319.1 3788.3

flange plate 1 0.00 0.00 14.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

flange plate 2 0.00 0.00 0.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 1 0.00 0.00 7.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 2 0.00 0.00 7.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

W section flange 14.50

W section web 0.50

45.5 827.0 15040.4 5013.5 34.2 622.4 11319.1 3788.3

Ag 45.5 An 34.2

ybar 18.2 ybar 18.2

e Wsection 10.9 e Wsection 10.9

Ig 5013.5 In 3788.3

Sgbot 275.7 Snbot 208.3

Pu/A 10.6 Pu/A 14.1

Pu*e/Sbot 19.1 Pu*e/Sbot 25.3

sum 29.7 ksi demand sum 39.3 ksi demand

 phics*Fy 32.5 ksi on gross section  phics*Fu 42.3 ksi on net section

sum <? Phics*Fy OK 0.91 Load/Resistance sum <? Phics*Fu OK 0.93 Load/Resistance
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GUSSET PLATE DESIGN: U11, U21

Units:  kip, inch

Diagram and forces:

STRI -1184.0 K

STRI -1348.0 K STRI 669.0 K

JOINT U11, U21 6.14.2.8 Gusset plates

gusset thickness 1.25 6.7.3 minimum plate thickness   3/8"

vertical dimension 40.0 6.14.2.8.7 edge slenderness

gusset length 48.0 Lmax unsupported 62.0 OK OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset plate weight 0.68 6.13.2 bolt detailing requirements

See bolt detailing information

chord plate thickness 0.00

chord plate width 0.0 6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

chord plate length 0.0 slip critical resistance needs no reduction

chord plate weight 0.00 most bolt numbers are determined by slip critical resistance

gusset + chd plate weight 0.68

Design forces:

Left side Right side

Chord connection design force 0.0 compression Chord connection design force -1184.0 compression

Diagonal connection design force -1348.0 compression Diagonal connection design force 669.0 ignore tension for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice -953.2 horz components Pu two gussets splice -1184.00 horz components

Pu one gusset splice -476.6 Pu one gusset splice -592.0

Vu vertical  two gussets shear 953.2 Vu vertical  two gussets shear 473.1

Vu vertical one gusset shear 476.6 Vu vertical one gusset shear 236.5

Vu horizontal two gussets shear 1426.2

Vu horizontal one gusset shear 713.1
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Strength check of failure modes:

U11, U21

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi vy 0.80

gusset depth 40.00

gusset length 48.00

gusset thickness 1.25

Fy 50.00

Vertical shear:

Avg v 50.00

Vr v 1020.8

Vu v 476.6

Vr>Vu? OK 0.47 Load/Resistance

Horizontal shear:

Avg h 60.00

Vr h 1225.0

Vu h 713.1

Vr>Vu? OK 0.58

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 12

number of holes in horizontal shear plane 24

Fu 65.00

Vertical shear:

Avn v 35.00

Vr v 1055.6

Vu v 476.6

Vr>Vu? OK 0.45

Horizontal shear:

Avn h 30.00

Vr h 904.8

Vu h 713.1

Vr>Vu? OK 0.79

6.14.2.8.3-1 shear yielding partial planes compression members only

Does not apply to end post diagonal because it is extended to top chord

Does not apply to first interior diagonal, because it is in tension

6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

Does not apply to end post diagonal, check 6.14.2.8.6-2 with splice
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U11, U21

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 24.5

bolt pattern width 6.5

number of widthwise holes 2

diameter of holes 1.00

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 1.25

Width of Whitmore section 34.8

Ag 43.5

An 41.0

0.85*Ag 36.9

phi y * Pny yielding 2064.6 one gusset 6.8.2.1-1

phi u * Pnu fracture 1921.2 one gusset 6.8.2.1-2

Pu 334.5

Pr>Pu? OK 0.17

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

phi bs 0.80

Fy 50.00

Fu 65.00

tg 1.25

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 9.0

shear sides 2

tension width 6.5

tension holes 2

shear length 23.0

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

Avn 35.00

Atn 6.88

Avg 57.50

Rr1 1413.1 on net

Rr2 1691.5 on gross

Rr use 1413.1 min

Pu 334.5

Rr>Pu? OK 0.24
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U11, U21

6.14.2.8.6  CHORD SPLICES

 JOINT U11, U21

Pu one gusset USE -476.6

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 with flange plates

hole diameter 1.00 USE

x dim ydim y from top Ag Ay Ayy Io

gusset plate 1.25 40.00 20.00 50.0 1000.0 20000.0 6666.7

flange chord plate 1 0.00 12.00 6.75 0.0 0.0 0.0 0.0

flange chord plate 2 0.00 12.00 6.00 0.0 0.0 0.0 0.0

web chord plate 1 0.00 0.00 7.00 0.0 0.0 0.0 0.0

web chord plate 2 0.00 0.00 5.75 0.0 0.0 0.0 0.0

W section flange 12.75

W section web 1.25

50.0 1000.0 20000.0 6666.7

Ag 50.0 Lsplice 5.00

ybar 20.0 K splice 0.50 6.14.2.8.6-2

e Wsection 13.6 KLsqr12/tg= 6.93 check <?25

OK 0.28

Ig 6666.7

Sgtop 333.3

Pu/A -9.5

Pu*e/Stop -19.5

sum -29.0 ksi demand

 phics*Fy 32.5 ksi on gross section

sum <? Phics*Fy OK -0.89
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GUSSET PLATE DESIGN: U13

Units:  kip, inch

Diagram and forces:

STRI -935.0 K STRI -1050.0 K

STRI -390.0 K STRI 602.0 K

JOINT U13 6.14.2.8 Gusset plates

gusset thickness 0.75 6.7.3 minimum plate thickness   3/8"

vertical dimension 34.8 6.14.2.8.7 edge slenderness

gusset length 62.0 Lmax unsupported 37.2 CHECK OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset weight 0.46 6.13.2 bolt detailing requirements

See bolt detailing information

chord plate thickness 0.75

chord plate width 12.0 6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction

most bolt numbers are determined by slip critical resistance

Design forces:

Left side Right side

Chord connection design force -935.0 compression Chord connection design force -1050.0 compression

Diagonal connection design force -390.0 compression Diagonal connection design force 602.0 ignore tension for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice -1210.8 horz components Pu two gussets splice -1050.00 horz components

Pu one gusset splice -605.4 Pu one gusset splice -525.0

Vu vertical  two gussets shear 275.8 Vu vertical  two gussets shear 425.7

Vu vertical one gusset shear 137.9 Vu vertical one gusset shear 212.8

Vu horizontal two gussets shear 701.4

Vu horizontal one gusset shear 350.7
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Strength check of failure modes:

U13

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi vy 0.80

gusset depth 34.75

gusset length 62.00

gusset thickness 0.75

Fy 50.00

Vertical shear:

Avg v 26.06

Vr v 532.1

Vu v 212.8

Vr>Vu? OK 0.40 Load/Resistance

Horizontal shear:

Avg h 46.50

Vr h 949.3

Vu h 350.7

Vr>Vu? OK 0.37

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 7

number of holes in horizontal shear plane 25

Fu 65.00

Vertical shear:

Avn v 20.81

Vr v 627.7

Vu v 212.8

Vr>Vu? OK 0.34

Horizontal shear:

Avn h 27.75

Vr h 836.9

Vu h 350.7

Vr>Vu? OK 0.42

6.14.2.8.3-1 shear yielding partial planes compression members only

diagonal member compression -390.0

diagonal angle off horizontal 45.0

gusset thickness 0.75

phi vy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 21.5

Vr h 329.2

horizontal shear force 275.8 two gussets

horizontal shear force, Vu h 137.9 one gusset

Vr>Vu? OK 0.42

Vertical shear:

vertical shear length 21.5

Vr h 329.2

vertical shear force 275.8 two gussets

vertical shear force, Vu v 137.9 one gusset

Vr>Vu? OK 0.42
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

U13

Lmid 9.0

bolt pattern length 16.5

bolt pattern width 6.5

diagonal member compresion Pu = -390.0 two gussets

phi cg 0.75

tg 0.75

Width of Whitmore section 25.5

Ag 19.2

Lmid/tg 12.0

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 36.6

Pr = phi Pn = 700.8

Pu 195.0 one gusset

Pr>Pu? OK 0.28

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 16.5

bolt pattern width 6.5

number of widthwise holes 2

diameter of holes 1.00

member tension Pu = 602.0 two gussets

member tension Pu = 301.0 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 0.75

Width of Whitmore section 25.5

Ag 19.2

An 17.7

0.85*Ag 16.3

phi y * Pny yielding 909.9 one gusset 6.8.2.1-1

phi u * Pnu fracture 846.7 one gusset 6.8.2.1-2

Pu 301.0

Pr>Pu? OK 0.36
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6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture U13

phi bs 0.80

Fy 50.00

Fu 65.00

tg 0.75

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 7.0

shear sides 2

tension width 6.5

tension holes 2

shear length 18.3

member tension Pu = 602.0 two gussets

member tension Pu = 301.0 one gusset

Avn 16.88

Atn 4.13

Avg 27.38

Rr1 723.5 on net

Rr2 849.6 on gross

Rr use 723.5 min

Pu 301.0

Rr>Pu? OK 0.42

6.14.2.8.4 compressive resistance 

left chord plate

Number of bolts 6.0

bolt shear STRI 27.0

chord plate compression force demand 162.0 one chord plate

Fy 50.00

phi c 0.95

t chord plate 0.75

Width of chord plate 12.00

Ag chord plate 9.0

chord plate compr resistance phi c Pn 427.5

phi c Pn>Pu? OK 0.38

6.14.2.8.4 compressive resistance 

right chord plate

Number of bolts 6.0

bolt shear STRI 27.0

chord plate compression force demand 162.0 one chord plate

Fy 50.00

phi c 0.95

t chord plate 0.75

Width of chord plate 12.00

Ag chord plate 9.0

chord plate compr resistance phi c Pn 427.5

phi c Pn>Pu? OK 0.38

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           F-27



6.14.2.8.6  CHORD SPLICES

U13

 JOINT U13

Pu one gusset USE -525.0

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 with flange plates

hole diameter 1.00 USE

x dim ydim y from top Ag Ay Ayy Io

gusset plate 0.75 34.75 17.38 26.1 452.8 7868.0 2622.7

flange chord plate 1 0.75 12.00 6.75 9.0 60.8 410.1 108.0

flange chord plate 2 0.75 12.00 6.00 9.0 54.0 324.0 108.0

web chord plate 1 0.00 0.00 7.00 0.0 0.0 0.0 0.0

web chord plate 2 0.00 0.00 5.75 0.0 0.0 0.0 0.0

W section flange 12.75

W section web 1.25

44.1 567.6 8602.1 2838.7

Ag 44.1 Lsplice 5.00

ybar 12.9 K splice 0.50

e Wsection 6.5 KLsqr12/tg= 11.55 check <?25

OK 0.46

Ig 4129.5

Sgtop 320.6

Pu/A -11.9

Pu*e/Stop -10.7

sum -22.6 ksi demand

 phics*Fy 32.5 ksi on gross section

sum <? Phics*Fy OK -0.69
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GUSSET PLATE DESIGN: L22

Units:  kip, inch

Diagram and forces:

STRI 669.0 K STRI -510.6 K

STRI 791.0 K STRI 1257.0 K

JOINT L22 6.14.2.8 Gusset plates

gusset thickness 1.50 6.7.3 minimum plate thickness   3/8"

vertical dimension 40.0 6.14.2.8.7 edge slenderness

gusset length 68.0 Lmax unsupported 74.4 OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset weight 1.16 6.13.2 bolt detailing requirements

See bolt detailing information

6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction

most bolt numbers are determined by slip critical resistance

Design forces:

Left side Right side

Chord connection design force 791.0 tension Chord connection design force 1257.0 tension

Diagonal connection design force 669.0 tension Diagonal connection design force -510.6 ignore compression for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice 1264.05 horz components Pu two gussets splice 1257.00 horz components

Pu one gusset splice 632.0 Pu one gusset splice 628.5

Vu vertical  two gussets shear 473.1 Vu vertical  two gussets shear 361.0

Vu vertical one gusset shear 236.5 Vu vertical one gusset shear 180.5

Vu horizontal two gussets shear 834.1

Vu horizontal one gusset shear 417.1
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Strength check of failure modes:

L22

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi cy 0.80

gusset depth 40.00

gusset length 68.00

gusset thickness 1.50

Fy 50.00

Vertical shear:

Avg v 60.00

Vr v 1225.0

Vu v 236.5

Vr>Vu? OK 0.19 Load/Resistance

Horizontal shear:

Avg h 102.00

Vr h 2082.4

Vu h 417.1

Vr>Vu? OK 0.20

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 9

number of holes in horizontal shear plane 16

Fu 65.00

Vertical shear:

Avn v 46.50

Vr v 1402.4

Vu v 236.5

Vr>Vu? OK 0.17

Horizontal shear:

Avn h 78.00

Vr h 2352.5

Vu h 417.1

Vr>Vu? OK 0.18

6.14.2.8.3-1shear yielding partial planes compression members only

diagonal member compression -510.6

diagonal angle off horizontal 45.0

gusset thickness 1.50

phi cy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 29.0

Vr h 888.1

horizontal shear force 361.0 two gussets

horizontal shear force, Vu h 180.5 one gusset

Vr>Vu? OK 0.20

Vertical shear:

vertical shear length 26.0

Vr h 796.2

vertical shear force 361.0 two gussets

vertical shear force, Vu v 180.5 one gusset

Vr>Vu? OK 0.23
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

L22

Lmid 9.0

bolt pattern length 22.0

bolt pattern width 6.5

diagonal member compresion Pu = -510.6 two gussets

phi cg 0.75

tg 1.50

Width of Whitmore section 31.9

Ag 47.8

Lmid/tg 6.0

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 37.3

Pr = phi Pn = 1785.7

Pu 255.3 one gusset

Pr>Pu? OK 0.14

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 22.0

bolt pattern width 6.5

number of widthwise holes 2.0

diameter of holes 1

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 1.50

Width of Whitmore section 31.9

Ag 47.8

An 44.8

0.85*Ag 40.7

phi y * Pny yielding 2272.0 one gusset 6.8.2.1-16.8.2.1-1

phi u * Pnu fracture 2114.2 one gusset 6.8.2.1-26.8.2.1-2

Pu 334.5

Pr>Pu? OK 0.16

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

phi bs 0.80

Fy 50.00

Fu 65.00

tg 1.50

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 9.0

shear sides 2

tension width 6.5

tension holes 2

shear length 20.0

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

Avn 33.00

Atn 8.25

Avg 60.00

Rr1 1424.3 on net

Rr2 1821.0 on gross

Rr use 1424.3 min

Pu 334.5

Rr>Pu? OK 0.23

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           F-31



at left tension chord: 6.13.4-1

bolt hole dia 1.0 L22

shear length 33.4

shear holes 6

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 791.0 two gussets

member tension Pu = 395.5 one gusset

Avn 41.06

Atn 12.00

Avg 50.06

Rr1 1862.4 gross

Rr2 1785.5 net

Rr use 1785.5 min

Pu 395.5

Rr>Pu? OK 0.22

at right tension chord: 6.13.4-1

bolt hole dia 1.0

shear length 33.6

shear holes 10

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 1257.0 two gussets

member tension Pu = 628.5 one gusset

Avn 35.44

Atn 12.00

Avg 50.44

Rr1 1692.8 gross

Rr2 1794.2 net

Rr use 1692.8 min

Pu 628.5

Rr>Pu? OK 0.37

6.14.2.8.6  CHORD SPLICES

 JOINT L22

Pu one gusset USE 628.5

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 no flange plates

hole diameter 1.00 USE TO AVOID THE ADDED GALVANIZING, LABOR, AND PIECES

x dim ydim y from bot Ag Ay Ayy Io holes pitch Aholes Iholes Ae Ay Ayy Io

gusset plate 1.50 40.00 20.00 60.00 1200.00 24000.00 8000.00 9 4.44 -13.50 -1777.8 46.5 930.0 18600.0 6222.2

flange plate 1 0.00 0.00 14.50 0.00 0.00 0.00 0.00 1 0.00 0.0 0.0 0.0

flange plate 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 0.00 0.0 0.0 0.0

web plate 1 0.00 0.00 7.50 0.00 0.00 0.00 0.00 1 0.00 0.0 0.0 0.0

web plate 2 0.00 0.00 7.00 0.00 0.00 0.00 0.00 1 0.00 0.0 0.0 0.0

W section flange 14.50

W section web 0.50

60.00 1200.00 24000.00 8000.00 46.5 930.0 18600.0 6222.2

Ag 60.0 An 46.5

ybar 20.0 ybar 20.0

e Wsection 12.8 e Wsection 12.8

Ig 8000.0 In 6222.2

Sgbot 400.0 Snbot 311.1

Pu/A 10.5 Pu/A 13.5

Pu*e/Sbot 20.0 Pu*e/Sbot 25.8

sum 30.5 sum 39.3

 phics*Fy 32.5 ksi on gross section  phics*Fu 42.3 ksi on net section

sum <? Phics*Fy OK 0.94 sum <? Phics*Fu OK 0.93
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GUSSET PLATE DESIGN: L24

Units:  kip, inch

Diagram and forces:

STRI 669.0 K STRI -510.6 K

FATGI 92.00 FATGI N/A

STRI 1257.0 K STRI 1503.3 K

FATGI 158.0 FATGI 175.0

JOINT L24 6.14.2.8 Gusset plates

gusset thickness 1.75 6.7.3 minimum plate thickness   3/8"

vertical dimension 40.0 6.14.2.8.7 edge slenderness

gusset length 68.0 Lmax unsupported 86.8 OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset weight 1.35 6.13.2 bolt detailing requirements

See bolt detailing information

6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction

most bolt numbers are determined by slip critical resistance

Design forces:

Left side Right side

STRI STRI

Chord connection design force 1257.0 tension Chord connection design force 1503.3 tension

Diagonal connection design force 669.0 tension Diagonal connection design force -510.6 ignore compression for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice 1730.05 horz components Pu two gussets splice 1503.30 horz components

Pu one gusset splice 865.0 Pu one gusset splice 751.7

Vu vertical  two gussets shear 473.1 Vu vertical  two gussets shear 361.0

Vu vertical one gusset shear 236.5 Vu vertical one gusset shear 180.5

Vu horizontal two gussets shear 834.1

Vu horizontal one gusset shear 417.1

FATGI FATGI

Chord  force 158.0 tension Chord force 175.0 tension

Diagonal force 92.0 tension Diagonal force 0.0 ignore compression

Tu two gussets splice 223.05 Tu two gussets splice 175.00

Tu one gusset splice 111.5 Tu one gusset splice 87.5
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Strength check of failure modes:

L24

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi cy 0.80

gusset depth 40.00

gusset length 68.00

gusset thickness 1.75

Fy 50.00

Vertical shear:

Avg v 70.00

Vr v 1429.1

Vu v 236.5

Vr>Vu? OK 0.17 Load/Resistance

Horizontal shear:

Avg h 119.00

Vr h 2429.5

Vu h 417.1

Vr>Vu? OK 0.17

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 9

number of holes in horizontal shear plane 21

Fu 65.00

Vertical shear:

Avn v 54.25

Vr v 1636.2

Vu v 236.5

Vr>Vu? OK 0.14

Horizontal shear:

Avn h 82.25

Vr h 2480.7

Vu h 417.1

Vr>Vu? OK 0.17

6.14.2.8.3-1 shear yielding partial planes compression members only

diagonal member compression -510.6

diagonal angle off horizontal 45.0

gusset thickness 1.75

phi cy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 26.0

Vr h 928.9

horizontal shear force 361.0 two gussets

horizontal shear force, Vu h 180.5 one gusset

Vr>Vu? OK 0.19

Vertical shear:

vertical shear length 26.0

Vr h 928.9

vertical shear force 361.0 two gussets

vertical shear force, Vu v 180.5 one gusset

Vr>Vu? OK 0.19
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

L24

Lmid 9.0

bolt pattern length 22.0

bolt pattern width 6.5

diagonal member compresion Pu = -510.6 two gussets

phi cg 0.75

tg 1.75

Width of Whitmore section 31.9

Ag 55.8

Lmid/tg 5.1

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 37.4

Pr = phi Pn = 2085.5

Pu 255.3 one gusset

Pr>Pu? OK 0.12

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 22.0

bolt pattern width 6.5

number of widthwise holes 2.0

diameter of holes 1

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 1.75

Width of Whitmore section 31.9

Ag 55.8

An 52.3

0.85*Ag 47.4

phi y * Pny yielding 2650.7 one gusset 6.8.2.1-1

phi u * Pnu fracture 2466.5 one gusset 6.8.2.1-2

Pu 334.5

Pr>Pu? OK 0.14

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

phi bs 0.80

Fy 50.00

Fu 65.00

tg 1.75

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 9.0

shear sides 2

tension width 6.5

tension holes 2

shear length 20.0

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

Avn 38.50

Atn 9.63

Avg 70.00

Rr1 1661.7 on net

Rr2 2124.5 on gross

Rr use 1661.7 min

Pu 334.5

Rr>Pu? OK 0.20
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at left tension chord: 6.13.4-1

bolt hole dia 1.0 L24

shear length 31.0

shear holes 10

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 1257.0 two gussets

member tension Pu = 628.5 one gusset

Avn 36.75

Atn 14.00

Avg 54.25

Rr1 1836.4 gross

Rr2 1986.6 net

Rr use 1836.4 min

Pu 628.5

Rr>Pu? OK 0.34

at right tension chord: 6.13.4-1

bolt hole dia 1.0

shear length 31.0

shear holes 11

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 1503.3 two gussets

member tension Pu = 751.7 one gusset

Avn 35.00

Atn 14.00

Avg 54.25

Rr1 1783.6 gross

Rr2 1986.6 net

Rr use 1783.6 min

Pu 751.7

Rr>Pu? OK 0.42

6.14.2.8.6  CHORD SPLICES

 JOINT L24

STRI Pu one gusset USE 751.7

FATGI Tu one gusset USE 87.5

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 no flange plates

hole diameter 1.00 USE TO AVOID THE ADDED GALVANIZING, LABOR, AND PIECES

x dim ydim y from bot Ag Ay Ayy Io holes pitch Aholes Iholes Ae Ay Ayy Io

gusset plate 1.75 40.00 20.00 70.0 1400.0 28000.0 9333.3 9 4.44 -15.75 -2074.1 54.3 1085.0 21700.0 7259.3

flange plate 1 0.00 0.00 14.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

flange plate 2 0.00 0.00 0.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 1 0.00 0.00 7.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 2 0.00 0.00 7.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

W section flange 14.50

W section web 0.50

70.0 1400.0 28000.0 9333.3 54.3 1085.0 21700.0 7259.3

Ag 70.0 An 54.3

ybar 20.0 ybar 20.0

e Wsection 12.8 e Wsection 12.8

Ig 9333.3 In 7259.3

Sgbot 466.7 Snbot 363.0

Pu/A 10.7 Pu/A 13.9

Pu*e/Sbot 20.5 Pu*e/Sbot 26.4

STRI sum 31.3 ksi demand sum 40.3 ksi demand

 phics*Fy 32.5 ksi on gross section  phics*Fu 42.3 ksi on net section

STRI sum <? Phics*Fy OK 0.96 sum <? Phics*Fu OK 0.95

Tu/A 1.25

Tu*e/Sbot 2.39

FATGI sum=delta Fn 3.6 ksi demand

delta Fth 16.0 ksi on net section Category B  6.6.1.2.5

delta Fn < delta Fth? OK 0.23
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GUSSET PLATE DESIGN: U23

Units:  kip, inch

Diagram and forces:

STRI -1188.0 K STRI -1696.4 K

STRI -510.0 K STRI 669.0 K

JOINT U23 6.14.2.8 Gusset plates

gusset thickness 0.75 6.7.3 minimum plate thickness   3/8"

vertical dimension 39.0 6.14.2.8.7 edge slenderness

gusset length 66.0 Lmax unsupported 37.2 CHECK OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset weight 0.55 6.13.2 bolt detailing requirements

See bolt detailing information

chord plate thickness 0.75

chord plate width 12.0 6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction

most bolt numbers are determined by slip critical resistance

Design forces:

Left side Right side

Chord connection design force -1188.0 compression Chord connection design force -1696.4 compression

Diagonal connection design force -510.0 compression Diagonal connection design force 669.0 ignore tension for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice -1548.6 horz components Pu two gussets splice -1696.40 horz components

Pu one gusset splice -774.3 Pu one gusset splice -848.2

Vu vertical  two gussets shear 360.6 Vu vertical  two gussets shear 473.1

Vu vertical one gusset shear 180.3 Vu vertical one gusset shear 236.5

Vu horizontal two gussets shear 833.7

Vu horizontal one gusset shear 416.8
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Strength check of failure modes:

U23

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi vy 0.80

gusset depth 39.00

gusset length 66.00

gusset thickness 0.75

Fy 50.00

Vertical shear:

Avg v 29.25

Vr v 597.2

Vu v 236.5

Vr>Vu? OK 0.40 Load/Resistance

Horizontal shear:

Avg h 49.50

Vr h 1010.6

Vu h 416.8

Vr>Vu? OK 0.41

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 7

number of holes in horizontal shear plane 27

Fu 65.00

Vertical shear:

Avn v 24.00

Vr v 723.8

Vu v 236.5

Vr>Vu? OK 0.33

Horizontal shear:

Avn h 29.25

Vr h 882.2

Vu h 416.8

Vr>Vu? OK 0.47

6.14.2.8.3-1 shear yielding partial planes compression members only

diagonal member compression -510.0

diagonal angle off horizontal 45.0

gusset thickness 0.75

phi vy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 25.9

Vr h 396.2

horizontal shear force 360.6 two gussets

horizontal shear force, Vu h 180.3 one gusset

Vr>Vu? OK 0.46

Vertical shear:

vertical shear length 25.0

Vr h 382.8

vertical shear force 360.6 two gussets

vertical shear force, Vu v 180.3 one gusset

Vr>Vu? OK 0.47
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

U23

Lmid 9.0

bolt pattern length 22.0

bolt pattern width 6.5

diagonal member compresion Pu = -510.0 two gussets

phi cg 0.75

tg 0.75

Width of Whitmore section 31.9

Ag 23.9

Lmid/tg 12.0

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 36.6

Pr = phi Pn = 875.0

Pu 255.0 one gusset

Pr>Pu? OK 0.29

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 22.0

bolt pattern width 6.5

number of widthwise holes 2

diameter of holes 1.00

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 0.75

Width of Whitmore section 31.9

Ag 23.9

An 22.4

0.85*Ag 20.3

phi y * Pny yielding 1136.0 one gusset 6.8.2.1-1

phi u * Pnu fracture 1057.1 one gusset 6.8.2.1-2

Pu 334.5

Pr>Pu? OK 0.32
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6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture U23

phi bs 0.80

Fy 50.00

Fu 65.00

tg 0.75

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 9.0

shear sides 2

tension width 6.5

tension holes 2

shear length 23.8

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

Avn 22.13

Atn 4.13

Avg 35.63

Rr1 881.8 on net

Rr2 1041.0 on gross

Rr use 881.8 min

Pu 334.5

Rr>Pu? OK 0.38

6.14.2.8.4 compressive resistance 

left chord plate

Number of bolts 0.0

bolt shear STRI 27.0

chord plate compression force demand 0.0 one chord plate

Fy 50.00

phi c 0.95

t chord plate 0.75

Width of chord plate 12.00

Ag chord plate 9.0

chord plate compr resistance phi c Pn 427.5

phi c Pn>Pu? OK 0.00

6.14.2.8.4 compressive resistance 

right chord plate

Number of bolts 14.0

bolt shear STRI 27.0

chord plate compression force demand 378.0 one chord plate

Fy 50.00

phi c 0.95

t chord plate 0.75

Width of chord plate 12.00

Ag chord plate 9.0

chord plate compr resistance phi c Pn 427.5

phi c Pn>Pu? OK 0.88
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6.14.2.8.6  CHORD SPLICES

U23

 JOINT U23

Pu one gusset USE -774.3

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 with flange plates

hole diameter 1.00 USE

x dim ydim y from top Ag Ay Ayy Io

gusset plate 0.75 39.00 19.50 29.3 570.4 11122.3 3707.4

flange chord plate 1 0.75 12.00 6.75 9.0 60.8 410.1 108.0

flange chord plate 2 0.75 12.00 6.00 9.0 54.0 324.0 108.0

web chord plate 1 0.00 0.00 7.00 0.0 0.0 0.0 0.0

web chord plate 2 0.00 0.00 5.75 0.0 0.0 0.0 0.0

W section flange 12.75

W section web 1.25

47.3 685.1 11856.4 3923.4

Ag 47.3 Lsplice 5.00

ybar 14.5 K splice 0.50

e Wsection 8.1 KLsqr12/tg= 11.55 check <?25

OK 0.46

Ig 5845.5

Sgtop 403.1

Pu/A -16.4

Pu*e/Stop -15.6

sum -32.0 ksi demand

 phics*Fy 32.5 ksi on gross section

sum <? Phics*Fy OK -0.98
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GUSSET PLATE DESIGN: U25

Units:  kip, inch

Diagram and forces:

STRI -1696.4 K STRI -1696.4 K

STRI -510.0 K STRI 669.0 K

JOINT U25 6.14.2.8 Gusset plates

gusset thickness 0.75 6.7.3 minimum plate thickness   3/8"

vertical dimension 39.0 6.14.2.8.7 edge slenderness

gusset length 66.0 Lmax unsupported 37.2 CHECK OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset plate weight 0.55 -0.90 6.13.2 bolt detailing requirements

See bolt detailing information

chord plate thickness 1.00

chord plate width 12.0 6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

chord plate length 106.0 slip critical resistance needs no reduction

chord plate weight 0.36 most bolt numbers are determined by slip critical resistance

gusset + chd plate weight 0.91

Design forces:

Left side Right side

Chord connection design force -1696.4 compression Chord connection design force -1696.4 compression

Diagonal connection design force -510.0 compression Diagonal connection design force 669.0 ignore tension for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice -2057.0 horz components Pu two gussets splice -1696.40 horz components

Pu one gusset splice -1028.5 Pu one gusset splice -848.2

Vu vertical  two gussets shear 360.6 Vu vertical  two gussets shear 473.1

Vu vertical one gusset shear 180.3 Vu vertical one gusset shear 236.5

Vu horizontal two gussets shear 833.7

Vu horizontal one gusset shear 416.8
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Strength check of failure modes:

U25

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi vy 0.80

gusset depth 39.00

gusset length 66.00

gusset thickness 0.75

Fy 50.00

Vertical shear:

Avg v 29.25

Vr v 597.2

Vu v 236.5

Vr>Vu? OK 0.40 Load/Resistance

Horizontal shear:

Avg h 49.50

Vr h 1010.6

Vu h 416.8

Vr>Vu? OK 0.41

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 7

number of holes in horizontal shear plane 27

Fu 65.00

Vertical shear:

Avn v 24.00

Vr v 723.8

Vu v 236.5

Vr>Vu? OK 0.33

Horizontal shear:

Avn h 29.25

Vr h 882.2

Vu h 416.8

Vr>Vu? OK 0.47

6.14.2.8.3-1 shear yielding partial planes compression members only

diagonal member compression -510.0

diagonal angle off horizontal 45.0

gusset thickness 0.75

phi vy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 25.9

Vr h 396.2

horizontal shear force 360.6 two gussets

horizontal shear force, Vu h 180.3 one gusset

Vr>Vu? OK 0.46

Vertical shear:

vertical shear length 25.0

Vr h 382.8

vertical shear force 360.6 two gussets

vertical shear force, Vu v 180.3 one gusset

Vr>Vu? OK 0.47
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

U25

Lmid 9.0

bolt pattern length 22.0

bolt pattern width 6.5

diagonal member compresion Pu = -510.0 two gussets

phi cg 0.75

tg 0.75

Width of Whitmore section 31.9

Ag 23.9

Lmid/tg 12.0

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 36.6

Pr = phi Pn = 875.0

Pu 255.0 one gusset

Pr>Pu? OK 0.29

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 22.0

bolt pattern width 6.5

number of widthwise holes 2

diameter of holes 1.00

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 0.75

Width of Whitmore section 31.9

Ag 23.9

An 22.4

0.85*Ag 20.3

phi y * Pny yielding 1136.0 one gusset 6.8.2.1-1

phi u * Pnu fracture 1057.1 one gusset 6.8.2.1-2

Pu 334.5

Pr>Pu? OK 0.32
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6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture U25

phi bs 0.80

Fy 50.00

Fu 65.00

tg 0.75

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 9.0

shear sides 2

tension width 6.5

tension holes 2

shear length 23.8

member tension Pu = 669.0 two gussets

member tension Pu = 334.5 one gusset

Avn 22.13

Atn 4.13

Avg 35.63

Rr1 881.8 on net

Rr2 1041.0 on gross

Rr use 881.8 min

Pu 334.5

Rr>Pu? OK 0.38

6.14.2.8.4 compressive resistance 

left chord plate

Number of bolts 0.0

bolt shear STRI 27.0

chord plate compression force demand 0.0 one chord plate

Fy 50.00

phi c 0.95

t chord plate 1.00

Width of chord plate 12.00

Ag chord plate 12.0

chord plate compr resistance phi c Pn 570.0

phi c Pn>Pu? OK 0.00

6.14.2.8.4 compressive resistance 

right chord plate

Number of bolts 14.0

bolt shear STRI 27.0

chord plate compression force demand 378.0 one chord plate

Fy 50.00

phi c 0.95

t chord plate 1.00

Width of chord plate 12.00

Ag chord plate 12.0

chord plate compr resistance phi c Pn 570.0

phi c Pn>Pu? OK 0.66

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           F-45



6.14.2.8.6  CHORD SPLICES

 JOINT U25 U25

Pu one gusset USE -848.2

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 with flange plates

hole diameter 1.00 USE

x dim ydim y from top Ag Ay Ayy Io

gusset plate 0.75 39.00 19.50 29.3 570.4 11122.3 3707.4

flange chord plate 1 1.00 12.00 6.75 12.0 81.0 546.8 144.0

flange chord plate 2 1.00 12.00 6.00 12.0 72.0 432.0 144.0

web chord plate 1 0.00 0.00 7.00 0.0 0.0 0.0 0.0

web chord plate 2 0.00 0.00 5.75 0.0 0.0 0.0 0.0

W section flange 12.75

W section web 1.25

53.3 723.4 12101.1 3995.4

Ag 53.3 Lsplice 5.00

ybar 13.6 K splice 0.50

e Wsection 7.2 KLsqr12/tg= 11.55 check <?25

OK 0.46

Ig 6269.8

Sgtop 461.5

Pu/A -15.9

Pu*e/Stop -13.2

sum -29.2 ksi demand

 phics*Fy 32.5 ksi on gross section

sum <? Phics*Fy OK -0.90
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G.  FLOOR BEAM DESIGN

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 
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H.  SIDEWALK AND UTILITY SUPPORTS DESIGN

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 
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I.  DECK DESIGN

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 
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J.  GEOMETRY AND CAMBER

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 



Project: Truss Rutland VT

FILE:   VTRANS TRUSS VERTICAL CURVE.XLS

input blue values, remaining values are computed

PVI STA 08+65.800 PVC STA 07+60.800

PVI ELEV 531.010 PVC ELEV 527.76

LENGTH 210.000

GRADE IN 3.1000% PVT STA 09+70.800

GRADE OUT -4.3982% PVT ELEV 526.39

STA. hi-lo 08+47.621

EL. hi-lo 529.10

A -0.000178529 IN CURVE: SEGMENT RANGE:

B 3.1000% EL=AX^2+BX+C MIN. STA MAX STA.

C 527.755 X=STA-VPC 7+60.800 10+10.000

X hi-lo 86.821

Superelevation Left: Superelevation Right:

Station Superelevation Station Superelevation

06+00.000 -0.0200 06+00.000 0.0200

07+00.000 -0.0200 07+00.000 0.0200

08+00.000 -0.0200 08+00.000 0.0200

09+00.000 -0.0200 09+00.000 0.0200

10+00.000 -0.0200 10+00.000 0.0200

INCREMENTAL 

STATIONS:

BEGIN STA 07+63.500 INCREMENT 11.38 SPAN 1, NORTH TRUSS

STA PG ELEV (TAN) PG ELEV (CURVE) Instant Slope Superel. Lt. Superel. Rt. Drop Panel Pt Elev. Station Range Cord Elevation VC Ordinate VC Ordinate (in)

07+63.500 -- 527.84 0.03 -0.0200 -- -3.310 524.53          OK 524.53 0.000 0.000

07+74.875 -- 528.16 0.03 -0.0200 -- -3.310 524.85          OK 0.157 524.68 0.162 1.940

07+86.250 -- 528.43 0.02 -0.0200 -- -3.310 525.12          OK 1.882 524.84 0.277 3.326

07+97.625 -- 528.65 0.02 -0.0200 -- -3.310 525.34          OK 525.00 0.346 4.158

08+09.000 -- 528.83 0.01 -0.0200 -- -3.310 525.52          OK 525.15 0.370 4.435

08+20.375 -- 528.97 0.01 -0.0200 -- -3.310 525.66          OK 525.31 0.346 4.158

08+31.750 -- 529.06 0.01 -0.0200 -- -3.310 525.75          OK 525.47 0.277 3.326

08+43.125 -- 529.10 0.00 -0.0200 -- -3.310 525.79          OK 525.63 0.162 1.940

08+54.500 -- 529.09 0.00 -0.0200 -- -3.310 525.78          OK 525.78 0.000 0.000

BEGIN STA 08+56.500 INCREMENT 11.10 SPAN 2, NORTH TRUSS

STA PG ELEV (TAN) PG ELEV (CURVE) Instant Slope Superel. Lt. Superel. Rt. Drop Panel Pt Elev. Station Range Cord Elevation VC Ordinate VC Ordinate (in)

08+56.500 -- 529.09 0.00 -0.0200 -- -3.310 525.78          OK 525.78 0.000 0.000

08+67.600 -- 529.03 -0.01 -0.0200 -- -3.310 525.72          OK 525.52 0.198 2.376

08+78.700 -- 528.93 -0.01 -0.0200 -- -3.310 525.62          OK -0.255 525.27 0.352 4.223

08+89.800 -- 528.78 -0.02 -0.0200 -- -3.310 525.47          OK -3.062 525.01 0.462 5.543

09+00.900 -- 528.59 -0.02 -0.0200 -- -3.310 525.28          OK 524.76 0.528 6.335

09+12.000 -- 528.36 -0.02 -0.0200 -- -3.310 525.05          OK 524.50 0.550 6.599

09+23.100 -- 528.08 -0.03 -0.0200 -- -3.310 524.77          OK 524.25 0.528 6.335

09+34.200 -- 527.76 -0.03 -0.0200 -- -3.310 524.45          OK -2.552 523.99 0.462 5.543

09+45.300 -- 527.40 -0.03 -0.0200 -- -3.310 524.09          OK 523.74 0.352 4.223

09+56.400 -- 526.99 -0.04 -0.0200 -- -3.310 523.68          OK 523.48 0.198 2.376

09+67.500 -- 526.54 -0.043 -0.0200 -- -3.310 523.23          OK -2.552 523.23 0.000 0.000
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BEGIN STA 07+63.500 INCREMENT 11.38 SPAN 1, SOUTH TRUSS

LC to Inv PG to Inv Sewer Inv STA PG ELEV (TAN) PG ELEV (CURVE) Instant Slope Superel. Lt. Superel. Rt. Offset Offset Elev. Station Range Cord Elevation VC Ordinate VC Ordinate (in)

2.37 5.04 522.80 07+63.500 -- 527.84 0.03 -0.0200 -- -2.670 525.17          OK 525.17 0.000 0.000

2.72 5.39 522.77 07+74.875 -- 528.16 0.03 -0.0200 -- -2.670 525.49          OK 525.32 0.162 1.940

3.03 5.70 522.73 07+86.250 -- 528.43 0.02 -0.0200 -- -2.670 525.76          OK 525.48 0.277 3.326

3.28 5.95 522.70 07+97.625 -- 528.65 0.02 -0.0200 -- -2.670 525.98          OK 525.64 0.346 4.158

3.50 6.17 522.66 08+09.000 -- 528.83 0.01 -0.0200 -- -2.670 526.16          OK 525.79 0.370 4.435

3.67 6.34 522.63 08+20.375 -- 528.97 0.01 -0.0200 -- -2.670 526.30          OK 525.95 0.346 4.158

3.79 6.46 522.60 08+31.750 -- 529.06 0.01 -0.0200 -- -2.670 526.39          OK 526.11 0.277 3.326

4.17 6.84 522.26 08+43.125 -- 529.10 0.00 -0.0200 -- -2.670 526.43          OK 526.27 0.162 1.940

3.89 6.56 522.53 08+54.500 -- 529.09 0.00 -0.0200 -- -2.670 526.42          OK 526.42 0.000 0.000

3.38 5.44

BEGIN STA 08+56.500 INCREMENT 11.10 SPAN 2, SOUTH TRUSS

LC to Inv PG to Inv Sewer Inv STA PG ELEV (TAN) PG ELEV (CURVE) Instant Slope Superel. Lt. Superel. Rt. Offset Offset Elev. Station Range Cord Elevation VC Ordinate VC Ordinate (in)

3.90 6.57 522.52 08+56.500 -- 529.09 0.00 -0.0200 -- -2.670 526.42          OK 526.42 0.000 0.000

3.87 6.54 522.49 08+67.600 -- 529.03 -0.01 -0.0200 -- -2.670 526.36          OK 526.16 0.198 2.376

3.81 6.48 522.45 08+78.700 -- 528.93 -0.01 -0.0200 -- -2.670 526.26          OK 525.91 0.352 4.223

3.69 6.36 522.42 08+89.800 -- 528.78 -0.02 -0.0200 -- -2.670 526.11          OK -0.255 525.65 0.462 5.543

3.53 6.20 522.39 09+00.900 -- 528.59 -0.02 -0.0200 -- -2.670 525.92          OK -3.062 525.40 0.528 6.335

3.34 6.01 522.35 09+12.000 -- 528.36 -0.02 -0.0200 -- -2.670 525.69          OK 525.14 0.550 6.599

3.09 5.76 522.32 09+23.100 -- 528.08 -0.03 -0.0200 -- -2.670 525.41          OK 524.89 0.528 6.335

2.80 5.47 522.29 09+34.200 -- 527.76 -0.03 -0.0200 -- -2.670 525.09          OK 524.63 0.462 5.543

2.48 5.15 522.25 09+45.300 -- 527.40 -0.03 -0.0200 -- -2.670 524.73          OK 524.38 0.352 4.223

2.10 4.77 522.22 09+56.400 -- 526.99 -0.04 -0.0200 -- -2.670 524.32          OK 524.12 0.198 2.376

1.68 4.35 522.19 09+67.500 -- 526.54 -0.04 -0.0200 -- -2.670 523.87          OK 523.87 0.000 0.000

3.43 6.37

RANDOM 

STATIONS: PG ELEV (TAN) PG ELEV (CURVE) Slope Superel. Lt. Superel. Rt. Offset Offset Elev. Station Range

A1 07+63.500 -- 527.84 0.030 -0.0200 -- -19.000 527.46          OK

P 08+54.500 -- 529.09 -0.002 -- 0.0200 0.000 529.09          OK

P 08+56.500 -- 529.09 -0.003 -- 0.0200 23.500 529.56          OK

A2 09+67.500 -- 526.54 -0.043 -0.0200 -- -19.000 526.16          OK

08+55.500 -- 529.09 -0.003 -- 0.0200 0.000 529.09          OK

111+74.750 77.600 -- -- -- 0.0200 23.500 78.07         VERIFY

113+17.167 71.336 -- -- -0.0200 -- -17.000 71.00         VERIFY

112+94.750 72.322 -- -- -0.0200 -- -17.000 71.98         VERIFY

112+94.750 72.322 -- -- -- 0.0200 0.000 72.32         VERIFY

112+94.750 72.322 -- -- -- 0.0200 17.000 72.66         VERIFY

113+17.167 71.336 -- -- -- 0.0200 17.000 71.68         VERIFY

112+94.750 72.322 -- -- -- 0.0200 17.000 72.66         VERIFY

109+96.750 85.429 -- -- -0.0200 -- -19.000 85.05         VERIFY

110+85.750 81.514 -- -- -0.0200 -- -19.000 81.13         VERIFY

111+74.750 77.600 -- -- -0.0200 -- -19.000 77.22         VERIFY
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BEARING PEDESTAL DATA (ORIGINAL)

LOCATION SIDE STA PG EL DROP TO BOT CHD EL CL BOT CHD

PEDESTAL EL PER 

PLAN

BRG 

ASSEMBLY

CL BOT CHD TO TOP 

SOLE PL SEAT EL PER PLAN PED HT

A1 LT 7+63.500 527.84 -3.31 524.53 523.51 0.458 0.56 523.00 0.51

A1 RT 7+63.500 527.84 -2.67 525.17 524.17 0.458 0.54 523.00 1.17

P LT 8+55.500 529.09 -3.31 525.78 524.76 0.458 0.56 524.25 0.51

P RT 8+55.500 529.09 -2.67 526.42 525.42 0.458 0.54 524.25 1.17

A2 LT 9+67.500 526.54 -3.31 523.23 522.21 0.458 0.56 521.75 0.46

A2 RT 9+67.500 526.54 -2.67 523.87 522.87 0.458 0.54 521.75 1.12

USE BEARING PEDESTAL DATA (REVISED)

LOCATION SIDE STA PG EL DROP TO BOT CHD EL CL BOT CHD PEDESTAL EL REV

BRG 

ASSEMBLY

CL BOT CHD TO TOP 

SOLE PL SEAT EL REV PED HT CHANGE

A1 LT 7+63.500 -- -3.31 524.53 522.95 0.452 1.13 522.45 0.50 -0.55

A1 RT 7+63.500 -- -2.67 525.17 523.59 0.452 1.13 522.45 1.14 -0.55

P LT 8+55.500 -- -3.31 525.78 524.20 0.452 1.13 523.70 0.50 -0.55

P RT 8+55.500 -- -2.67 526.42 524.84 0.452 1.13 523.70 1.14 -0.55

A2 LT 9+67.500 -- -3.31 523.23 521.65 0.452 1.13 521.15 0.50 -0.60

A2 RT 9+67.500 -- -2.67 523.87 522.29 0.452 1.13 521.15 1.14 -0.60
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LinPro 2.7.5
File: C:\Users\densfo_t\Documents\LinPro files\vt truss span 1 REV 3.aln
Units:  kN-m
 
 
____________________________________________________________________________
Input Data 

Coordinates of joints/supports
     Joint             X            Y      Rx      Ry      Rt     SPRING.X     SPRING.Y   SPRING.ROT       CS.ROT
         0         0.000        0.000       1       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         1        11.375        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         2        22.750        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         3        34.125        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         4        45.500        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         5        56.875        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         6        68.250        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         7        79.625        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         8        91.000        0.000       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         9        11.375       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        10        34.125       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        11        56.875       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        12        79.625       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00

Members
Member Joint I Joint J Type Releases
0: 0 1 BOT CHORD1 111111
1: 1 2 BOT CHORD1 111111
2: 2 3 BOT CHORD1 111111
3: 3 4 BOT CHORD1 111111
4: 4 5 BOT CHORD1 111111
5: 5 6 BOT CHORD1 111111
6: 6 7 BOT CHORD1 111111
7: 7 8 BOT CHORD1 111111
8: 0 9 END DIAGONAL 111111
9: 9 2 DIAGONAL 111111
10: 2 10 DIAGONAL 111111
11: 10 4 DIAGONAL 111111
12: 4 11 DIAGONAL 111111
13: 11 6 DIAGONAL 111111
14: 6 12 DIAGONAL 111111
15: 12 8 END DIAGONAL 111111
16: 1 9 VERTICAL 111111
17: 3 10 VERTICAL 111111
18: 5 11 VERTICAL 111111
19: 7 12 VERTICAL 111111
20: 9 10 TOP CHORD1 111111
21: 10 11 TOP CHORD1 111111
22: 11 12 TOP CHORD1 111111

Cross Sections
0: BOT CHORD1

A= 1.840E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

1: TOP CHORD1
A= 3.470E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

2: DIAGONAL
A= 1.240E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

3: VERTICAL
A= 1.490E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

4: END DIAGONAL
A= 3.472E+03
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05
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Load
0: Distributed Load 

Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00

1: Distributed Load 
Load Case: DC2  DECK
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.95
p2= -1.95

2: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

3: Distributed Load 
Load Case: DW  FWS UTIL
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.60
p2= -0.60

4: Distributed Load 
Load Case: DC3  SDL RT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.20
p2= -0.20

5: Distributed Load 
Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.85
p2= -0.85

6: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00

7: Distributed Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -2.38
p2= -2.38

8: Distributed Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member

LinPro 2.7.5 | Enes Siljak | eness@bosnia.ba | www.line.co.ba Page 2 of 17

VT truss span 1, for Camber
Units:  feet, kips

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           J-6



p1= -1.24
p2= -1.24

9: Distributed Load 
Load Case: L+I  M&V LANE
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.76
p2= -0.76

10: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.95
p2= -1.95

11: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.07
p2= -1.07

12: Distributed Load 
Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -3.80
p2= -3.80

13: Distributed Load 
Load Case: DC DEAD LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -3.80
p2= -3.80

14: Point Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 14.90
Moment M= 0.00

15: Point Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -89.80
Moment M= 0.00

16: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 22.60
Moment M= 0.00

17: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -58.60
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Moment M= 0.00

18: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.27
p2= -1.27

19: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.70
p2= -0.70

20: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 14.70
Moment M= 0.00

21: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -38.20
Moment M= 0.00

22: Distributed Load 
Load Case: UNIT DISTR DOWN -1.0 K/FT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 1.00
p2= 1.00

23: Point Load 
Load Case: UNIT POINT MIDSPAN UP +1.0 K
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 1.00
Moment M= 0.00

24: Distributed Load 
Load Case: UNIT DISTR DOWN -1.0 K/FT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00

25: Point Load 
Load Case: UNIT POINT MIDSPAN DOWN -1.0 K
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -1.00
Moment M= 0.00

26: Distributed Load 
Load Case: UNIT DISTR DOWN -1.0 K/FT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00
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Load Applied on Joints
Joint Applied Loads
4: 14, 15, 20, 21, 23, 25

Load Applied on Members
Member Applied Loads
0: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 26
1: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
2: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
3: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
4: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
5: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
6: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
7: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24

Load Cases
0: DC1  STEEL WT
1: DC2  DECK
2: DC3  SDL LT
3: DW  FWS UTIL
4: L+I  MOMENT TRUCK ENV
5: L+I  SHEAR TRUCK ENV
6: L+I  M&V LANE
7: DC3  SDL RT
8: FATIGUE MOMENT ENV
9: FATIGUE SHEAR ENV
10: DC DEAD LT
11: UNIT DISTR DOWN -1.0 K/FT
12: UNIT POINT MIDSPAN UP +1.0 K
13: UNIT POINT MIDSPAN DOWN -1.0 K

Load Combinations
0: SCV I DEAD DEFL LT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 1.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME

M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

1: SVC I DEAD DEFL RT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 1.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

2: STRI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 1.75xL+I  MOMENT TRUC
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.25xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

3: STRI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 0.00xL+I  MOMENT TRUCK
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.25xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

4: SVCII MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 1.30xL+I  MOMENT TRU
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

5: SVCII SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

6: FATGI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRU
LANE + 0.00xDC3  SDL RT + 1.50xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

7: FATGI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 1.50xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

8: L+I MOMENT 3S2 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.73xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

9: L+I SHEAR 3S2 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMEN
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.97xUNIT DISTR DOW
72.70xUNIT POINT MIDSPAN DOWN -1.0 K

10: L+I MOMENT 6AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 3.26xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

11: L+I SHEAR 6AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.77xUNIT
+1.0 K + 118.00xUNIT POINT MIDSPAN DOWN -1.0 K

12: L+I MOMENT 3AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.58xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

13: L+I SHEAR 3AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.81xUNIT
+1.0 K + 80.70xUNIT POINT MIDSPAN DOWN -1.0 K

14: L+I MOMENT 4AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.79xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

15: L+I SHEAR 4AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
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0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.93xUNIT
+1.0 K + 89.30xUNIT POINT MIDSPAN DOWN -1.0 K

16: L+I MOMENT 5AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.86xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

17: L+I SHEAR 5AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.02xUNIT
+1.0 K + 83.80xUNIT POINT MIDSPAN DOWN -1.0 K

18: L+I MOMENT H20 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOM
+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.07xUNIT DISTR
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

19: L+I SHEAR H20 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.54xUNIT DISTR DOW
56.60xUNIT POINT MIDSPAN DOWN -1.0 K

Masses

Masses Applied on Joints
Joint Applied Masses

============================================================================
Static Analysis Results
____________________________________________________________________________
 
 
____________________________________________________________________________
Load Case: DC1  STEEL WT
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.039494
         1           0.000523         -0.005034          0.005627
         2           0.001044         -0.010138         -0.001715
         3           0.002141         -0.014067          0.000066
         4           0.003239         -0.014821          0.000000
         5           0.004336         -0.014067         -0.000066
         6           0.005434         -0.010138          0.001715
         7           0.005954         -0.005034         -0.005627
         8           0.006477          0.000000          0.039494
         9           0.004792         -0.004846          0.003459
        10           0.003859         -0.013892         -0.000377
        11           0.002618         -0.013892          0.000377
        12           0.001685         -0.004846         -0.003459
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         38.675000          0.000000
         8           0.000000         38.675000          0.000000
 
 
____________________________________________________________________________
Load Case: DC2  DECK
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.090603
         1           0.001201         -0.011548          0.012909
         2           0.002395         -0.023258         -0.003935
         3           0.004912         -0.032271          0.000152
         4           0.007430         -0.034000          0.000000
         5           0.009948         -0.032271         -0.000152
         6           0.012466         -0.023258          0.003935
         7           0.013660         -0.011548         -0.012909
         8           0.014860          0.000000          0.090603
         9           0.010994         -0.011117          0.007935
        10           0.008853         -0.031869         -0.000866
        11           0.006007         -0.031869          0.000866
        12           0.003866         -0.011117         -0.007935
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         88.725000          0.000000
         8           0.000000         88.725000          0.000000
 
 
____________________________________________________________________________
Load Case: DC3  SDL LT
 
Displacements of joints in global CS
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     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.046463
         1           0.000616         -0.005922          0.006620
         2           0.001228         -0.011927         -0.002018
         3           0.002519         -0.016549          0.000078
         4           0.003810         -0.017436          0.000000
         5           0.005101         -0.016549         -0.000078
         6           0.006393         -0.011927          0.002018
         7           0.007005         -0.005922         -0.006620
         8           0.007621          0.000000          0.046463
         9           0.005638         -0.005701          0.004069
        10           0.004540         -0.016343         -0.000444
        11           0.003081         -0.016343          0.000444
        12           0.001982         -0.005701         -0.004069
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         45.500000          0.000000
         8           0.000000         45.500000          0.000000
 
 
____________________________________________________________________________
Load Case: DW  FWS UTIL
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.027878
         1           0.000369         -0.003553          0.003972
         2           0.000737         -0.007156         -0.001211
         3           0.001511         -0.009929          0.000047
         4           0.002286         -0.010462          0.000000
         5           0.003061         -0.009929         -0.000047
         6           0.003836         -0.007156          0.001211
         7           0.004203         -0.003553         -0.003972
         8           0.004572          0.000000          0.027878
         9           0.003383         -0.003421          0.002441
        10           0.002724         -0.009806         -0.000266
        11           0.001848         -0.009806          0.000266
        12           0.001189         -0.003421         -0.002441
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         27.300000          0.000000
         8           0.000000         27.300000          0.000000
 
 
____________________________________________________________________________
Load Case: DC3  SDL RT
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.009293
         1           0.000123         -0.001184          0.001324
         2           0.000246         -0.002385         -0.000404
         3           0.000504         -0.003310          0.000016
         4           0.000762         -0.003487          0.000000
         5           0.001020         -0.003310         -0.000016
         6           0.001279         -0.002385          0.000404
         7           0.001401         -0.001184         -0.001324
         8           0.001524          0.000000          0.009293
         9           0.001128         -0.001140          0.000814
        10           0.000908         -0.003269         -0.000089
        11           0.000616         -0.003269          0.000089
        12           0.000396         -0.001140         -0.000814
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000          9.100000          0.000000
         8           0.000000          9.100000          0.000000
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____________________________________________________________________________
Input Data 

Coordinates of joints/supports
     Joint             X            Y      Rx      Ry      Rt     SPRING.X     SPRING.Y   SPRING.ROT       CS.ROT
         0         0.000        0.000       1       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         1        11.100        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         2        22.200        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         3        33.300        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         4        44.400        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         5        55.500        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         6        66.600        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         7        77.700        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         8        88.800        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         9        99.900        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        10       111.000        0.000       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
        11        11.100       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        12        33.300       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        13        55.500       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        14        77.700       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        15        99.900       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00

Members
Member Joint I Joint J Type Releases
0: 0 1 BOT CHORD1 111111
1: 1 2 BOT CHORD1 111111
2: 2 3 BOT CHORD2 111111
3: 3 4 BOT CHORD2 111111
4: 4 5 BOT CHORD3 111111
5: 5 6 BOT CHORD3 111111
6: 6 7 BOT CHORD2 111111
7: 7 8 BOT CHORD2 111111
8: 8 9 BOT CHORD1 111111
9: 9 10 BOT CHORD1 111111
10: 0 11 END POST 111111
11: 11 2 DIAGONAL 111111
12: 2 12 DIAGONAL 111111
13: 12 4 DIAGONAL 111111
14: 4 13 DIAGONAL 111111
15: 13 6 DIAGONAL 111111
16: 6 14 DIAGONAL 111111
17: 14 8 DIAGONAL 111111
18: 8 15 DIAGONAL 111111
19: 15 10 END POST 111111
20: 1 11 VERTICAL 111111
21: 3 12 VERTICAL 111111
22: 5 13 VERTICAL 111111
23: 7 14 VERTICAL 111111
24: 9 15 VERTICAL 111111
25: 11 12 TOP CHORD1 111111
26: 12 13 TOP CHORD2 111111
27: 13 14 TOP CHORD2 111111
28: 14 15 TOP CHORD1 111111

Cross Sections
0: BOT CHORD1

A= 1.840E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

1: TOP CHORD1
A= 3.470E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

2: DIAGONAL
A= 1.240E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

3: VERTICAL
A= 1.490E-01
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I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

4: BOT CHORD2
A= 2.021E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

5: TOP CHORD2
A= 4.700E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

6: END POST
A= 1.840E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

7: BOT CHORD3
A= 2.451E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

Load
0: Distributed Load 

Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.35
p2= -1.35

1: Distributed Load 
Load Case: DC2  DECK
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.95
p2= -1.95

2: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

3: Distributed Load 
Load Case: DW  FWS UTIL
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.60
p2= -0.60

4: Distributed Load 
Load Case: blank
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.30
p2= -1.30

5: Distributed Load 
Load Case: DC3  SDL RT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
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p1= -0.20
p2= -0.20

6: Distributed Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.97
p2= -1.97

7: Distributed Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.02
p2= -1.02

8: Distributed Load 
Load Case: L+I M&V LANE
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.76
p2= -0.76

9: Distributed Load 
Load Case: DC  DEAD LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -4.10
p2= -4.10

10: Point Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 12.10
Moment M= 0.00

11: Point Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -94.00
Moment M= 0.00

12: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -21.40
Moment M= 0.00

13: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 21.40
Moment M= 0.00

14: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -75.90
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Moment M= 0.00

15: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.88
p2= -1.88

16: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.02
p2= -1.02

17: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.62
p2= -1.62

18: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.88
p2= -0.88

19: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 18.50
Moment M= 0.00

20: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -65.60
Moment M= 0.00

21: Distributed Load 
Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

22: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.05
p2= -1.05

23: Distributed Load 
Load Case: blank
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10
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24: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.06
p2= -1.06

25: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.57
p2= -0.57

26: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 12.10
Moment M= 0.00

27: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -42.80
Moment M= 0.00

28: Distributed Load 
Load Case: blank
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 0.00
p2= 0.00

29: Distributed Load 
Load Case: blank
Load Name: 
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 0.00
p2= 0.00

30: Distributed Load 
Load Case: blank
Load Name: Distributed2
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 0.00
p2= 0.00

31: Distributed Load 
Load Case: L+I MOMENT 3S2 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.73
p2= -1.73

32: Distributed Load 
Load Case: L+I SHEAR 3S2 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.97
p2= -0.97
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33: Distributed Load 
Load Case: L+I MOMENT 6AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -3.26
p2= -3.26

34: Distributed Load 
Load Case: L+I SHEAR 6AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.77
p2= -1.77

35: Distributed Load 
Load Case: L+I MOMENT 3AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.58
p2= -1.58

36: Distributed Load 
Load Case: L+I SHEAR 3AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.81
p2= -0.81

37: Distributed Load 
Load Case: L+I MOMENT 4AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.79
p2= -1.79

38: Distributed Load 
Load Case: L+I SHEAR 4AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.93
p2= -0.93

39: Distributed Load 
Load Case: L+I MOMENT 5AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.86
p2= -1.86

40: Distributed Load 
Load Case: L+I SHEAR 5AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.02
p2= -1.02

41: Distributed Load 
Load Case: L+I MOMENT H20 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.07
p2= -1.07

42: Distributed Load 
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Load Case: L+I SHEAR H20 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.54
p2= -0.54

43: Point Load 
Load Case: L+I MOMENT 3S2 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 14.20
Moment M= 0.00

44: Point Load 
Load Case: L+I SHEAR 3S2 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -72.70
Moment M= 0.00

45: Point Load 
Load Case: L+I MOMENT 6AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 50.20
Moment M= 0.00

46: Point Load 
Load Case: L+I SHEAR 6AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -118.00
Moment M= 0.00

47: Point Load 
Load Case: L+I MOMENT 3AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 5.90
Moment M= 0.00

48: Point Load 
Load Case: L+I SHEAR 3AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -80.70
Moment M= 0.00

49: Point Load 
Load Case: L+I MOMENT 4AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 7.20
Moment M= 0.00

50: Point Load 
Load Case: L+I SHEAR 4AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -89.30
Moment M= 0.00

51: Point Load 
Load Case: L+I MOMENT 5AXLE ENV
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Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 11.60
Moment M= 0.00

52: Point Load 
Load Case: L+I SHEAR 5AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -83.80
Moment M= 0.00

53: Point Load 
Load Case: L+I MOMENT H20 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 3.00
Moment M= 0.00

54: Point Load 
Load Case: L+I SHEAR H20 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -56.60
Moment M= 0.00

Load Applied on Joints
Joint Applied Loads
5: 10, 11, 26, 27, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54

Load Applied on Members
Member Applied Loads
0: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
1: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
2: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
3: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
4: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
5: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
6: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
7: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
8: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
9: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42

Load Cases
0: DC1  STEEL WT
1: DC2  DECK
2: DC3  SDL LT
3: DW  FWS UTIL
4: L+I  MOMENT TRUCK ENV
5: L+I  SHEAR TRUCK ENV
6: L+I M&V LANE
7: blank
8: DC3  SDL RT
9: DC  DEAD LT
10: FATIGUE MOMENT ENV
11: FATIGUE SHEAR ENV
12: L+I MOMENT 3S2 ENV
13: L+I SHEAR 3S2 ENV
14: L+I MOMENT 6AXLE ENV
15: L+I SHEAR 6AXLE ENV
16: L+I MOMENT 3AXLE ENV
17: L+I SHEAR 3AXLE ENV
18: L+I MOMENT 4AXLE ENV
19: L+I SHEAR 4AXLE ENV
20: L+I MOMENT 5AXLE ENV
21: L+I SHEAR 5AXLE ENV
22: L+I MOMENT H20 ENV
23: L+I SHEAR H20 ENV

Load Combinations
0: SVC I DEAD DEFL LT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 1.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME
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M&V LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

1: SCV I DEAD DEFL RT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 0.00xblank + 1.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

2: STRI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 1.75xL+I  MOMENT TRUC
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.25xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

3: STRI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 0.00xL+I  MOMENT TRUCK
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.25xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

4: SVC II MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 1.30xL+I  MOMENT TR
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

5: SVCII SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

6: FATGI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRU
LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 1.50xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

7: FATGI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 1.50xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

Masses

Masses Applied on Joints
Joint Applied Masses

============================================================================
Static Analysis Results
____________________________________________________________________________
 
 
____________________________________________________________________________
Load Case: DC1  STEEL WT
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.048338
         1           0.000803         -0.012122          0.006458
         2           0.001603         -0.022475         -0.002459
         3           0.003280         -0.031092         -0.000213
         4           0.004957         -0.035220         -0.000301
         5           0.006601         -0.037430          0.000000
         6           0.008245         -0.035220          0.000301
         7           0.009922         -0.031092          0.000213
         8           0.011599         -0.022475          0.002459
         9           0.012398         -0.012122         -0.006458
        10           0.013202          0.000000          0.048338
        11           0.009739         -0.011884          0.003845
        12           0.008247         -0.030870         -0.000727
        13           0.006601         -0.037210          0.000000
        14           0.004954         -0.030870          0.000727
        15           0.003463         -0.011884         -0.003845
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         61.050000          0.000000
        10           0.000000         61.050000          0.000000
 
 
____________________________________________________________________________
Load Case: DC2  DECK
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.085690
         1           0.001424         -0.021489          0.011449
         2           0.002842         -0.039843         -0.004359
         3           0.005815         -0.055117         -0.000378
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         4           0.008787         -0.062435         -0.000534
         5           0.011702         -0.066354          0.000000
         6           0.014616         -0.062435          0.000534
         7           0.017588         -0.055117          0.000378
         8           0.020561         -0.039843          0.004359
         9           0.021979         -0.021489         -0.011449
        10           0.023403          0.000000          0.085690
        11           0.017264         -0.021068          0.006816
        12           0.014620         -0.054725         -0.001288
        13           0.011702         -0.065963          0.000000
        14           0.008783         -0.054725          0.001288
        15           0.006139         -0.021068         -0.006816
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        108.225000          0.000000
        10           0.000000        108.225000          0.000000
 
 
____________________________________________________________________________
Load Case: DC3  SDL LT
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.046141
         1           0.000767         -0.011571          0.006165
         2           0.001530         -0.021454         -0.002347
         3           0.003131         -0.029678         -0.000204
         4           0.004732         -0.033619         -0.000288
         5           0.006301         -0.035729          0.000000
         6           0.007870         -0.033619          0.000288
         7           0.009471         -0.029678          0.000204
         8           0.011071         -0.021454          0.002347
         9           0.011835         -0.011571         -0.006165
        10           0.012602          0.000000          0.046141
        11           0.009296         -0.011344          0.003670
        12           0.007873         -0.029467         -0.000693
        13           0.006301         -0.035518          0.000000
        14           0.004729         -0.029467          0.000693
        15           0.003306         -0.011344         -0.003670
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         58.275000          0.000000
        10           0.000000         58.275000          0.000000
 
 
____________________________________________________________________________
Load Case: DW  FWS UTIL
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.026366
         1           0.000438         -0.006612          0.003523
         2           0.000874         -0.012259         -0.001341
         3           0.001789         -0.016959         -0.000116
         4           0.002704         -0.019211         -0.000164
         5           0.003600         -0.020417          0.000000
         6           0.004497         -0.019211          0.000164
         7           0.005412         -0.016959          0.000116
         8           0.006326         -0.012259          0.001341
         9           0.006763         -0.006612         -0.003523
        10           0.007201          0.000000          0.026366
        11           0.005312         -0.006482          0.002097
        12           0.004499         -0.016838         -0.000396
        13           0.003600         -0.020296          0.000000
        14           0.002702         -0.016838          0.000396
        15           0.001889         -0.006482         -0.002097
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         33.300000          0.000000
        10           0.000000         33.300000          0.000000
 
 
____________________________________________________________________________
Load Case: DC3  SDL RT
 
Displacements of joints in global CS
     Joint                  X                 Y               phi
         0           0.000000          0.000000         -0.008789
         1           0.000146         -0.002204          0.001174
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         2           0.000291         -0.004086         -0.000447
         3           0.000596         -0.005653         -0.000039
         4           0.000901         -0.006404         -0.000055
         5           0.001200         -0.006806          0.000000
         6           0.001499         -0.006404          0.000055
         7           0.001804         -0.005653          0.000039
         8           0.002109         -0.004086          0.000447
         9           0.002254         -0.002204         -0.001174
        10           0.002400          0.000000          0.008789
        11           0.001771         -0.002161          0.000699
        12           0.001500         -0.005613         -0.000132
        13           0.001200         -0.006765          0.000000
        14           0.000901         -0.005613          0.000132
        15           0.000630         -0.002161         -0.000699
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         11.100000          0.000000
        10           0.000000         11.100000          0.000000
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K. BEARING DESIGN

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 



Design by: TD

Vtrans Check by: MAB

Truss Replacement

Rutland, VT

Page 1

ELASTOMERIC BEARING, STEEL REINFORCED

DESIGN METHOD A (14.7.6)

RECTANGULAR

USE USE

input: ABUT PIER 

Dead load reaction DC+DW = 4.7K/FT * (111/2+0.75) 265 k 265 k

Live load reaction (No IM) = [72K * (111-9.33)/111 + 0.64K/FT*111/2)] * 1.18 120 k 120 k

length Temp change 0 ft 111 ft

delta Temp change 75 degreesF 75 degreesF

set pad at max Temp 45 degreesF 45 degreesF

alpha t 0.0000065 '/'degreeF 0.0000065 '/'degreeF

cover layer thickness 0.25 in. 0.25 in.

steel shim thickness 0.125 in. 0.125 in.

Gmin 0.130 ksi 0.130 ksi

Gmax 0.200 ksi 0.200 ksi

Fy steel reinforcement 36 ksi 36 ksi

delta Fth, Category A (LRFD 6.6) 24 ksi 24 ksi

check:

Lmin 14.7.6.3.2-7 17.8 in. 17.8 in.

Lmin 14.7.6.3.2-8 17.5 in. 17.5 in.

n min for rotation  14.7.6.1 2.8 layers 2.8 layers

trial W/L 1.00 1.00

W trial 17.8 in. 17.8 in.

use:

hri  internal layer thickness 0.6 in. 0.6 in.

Length, L 18 in. 18 in.

Width, W 18 in. 18 in.

n number of internal layers 3 layers 3 layers

actual W/L 1.00 1.00

elastomer volume 583 cu.in. 583 cu.in.

output:

14.7.5.1-1 Si  shape factor 7.5 7.5

14.7.6.1 Si^2/n 18.8 18.8

check < 20 OK OK

Area of Bearing 324 in^2 324 in^2

14.7.6.3.4 horz deflection deltaS 0.00 in 0.65 in

2*deltaS 0.00 in 1.30 in

hrt  total int. elastomer thickness 1.80 in 1.80 in

check hrt>2*delta S OK OK

14.7.6.3.2 compressive stress

stress due to load 1.19 ksi 1.19 ksi

sigma-s resistance 1.22 ksi 1.22 ksi

check load<resist. OK OK
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ELASTOMERIC BEARING, STEEL REINFORCED

ABUT PIER 

14.7.6.3.6 brg thickness, t 2.800 in 2.800 in

(Min Dim)/3 6.0 in 6.0 in

check t<=D/3 OK OK

pad shear force from delta T=

G*A*deltaS/hrt 0.0 kips 23.4 kips

14.7.6.3.3 compressive deflection

see 14.7.5.3.6

dead load compr stress 0.82 ksi 0.82 ksi

14.7.6.3.3-1 dead load compr strain 3.27 % 3.27 %

dead load compr displacement 0.06 " 0.06 "

live load compr stress 0.37 ksi 0.37 ksi

14.7.6.3.3-1 live load compr strain 1.48 % 1.48 %

live load compr displacement 0.03 " 0.03 "

total load compr displacement 0.09 in 0.09 in

allowable compr displacement =

0.09*hri*n total 0.16 in 0.16 in

check displ < allowed OK OK

14.7.6.3.7 reinforcement

see 14.7.5.3.5

14.7.5.3.5-1 service limit

sigma-s 1.19 ksi 1.19 ksi

hs, reinforcement thickness > 0.0594 in. 0.0594 in.

hs min. 0.0625 in. 0.0625 in.

hs USE 0.125 in. 0.125 in.

check hs OK OK

fatigue limit

sigma-L 0.370 ksi 0.370 ksi

hs, reinforcement thickness > 0.0185 in. 0.0185 in.

hs min. 0.0625 in. 0.0625 in.

hs USE 0.125 in. 0.125 in.

check hs OK OK

abutment slot length:

temp movement 0.65 in

abutment tilt height 36.4 ft

1/4" per 10' tilt 0.91 in

hole diameter 2.25 in

total slot length 4.5 in

anchor rod:

total dead load 265 k 265 k

25% dead load 66.25 k 66.25 k

number of rods 2 ea 2 ea

seismic load per rod 33.1 k 33.1 k

rod dia 1.5 in 1.5 in

rod Fy 55 ksi 55 ksi

rod shear phi (can be 1.0 for seismic) 0.75 0.75

metal shear resistance 42.3 k 42.3 k

wind area 768 sq ft 948 sq ft

wind pressure 75 psf 75 psf

number bearings 4 ea 4 ea

factored wind load per bearing 20.2 k 24.9 k

factored wind load per rod 10.1 k 12.4 k

conc strength 4000 psi 4000 psi

conc shear phi 0.75 0.75

rod embedment depth 18 in 18 in

conc tension factored breakout resist x phi ACI App D, D-7 61.6 k 61.6 k
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L.  SUPERSTRUCTURE LOAD RATING

SUPERSTRUCTURE DESIGN CALCULATIONS FOR BRIDGE #17, RUTLAND, VT 
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BRIDGE #17 RUTLAND CITY

ROUTE TH 10 (RIPLEY ROAD) OVER OTTER CREEK

Rutland, Vermont

MEMBER AND BOLTS LOAD RATINGS:

span 1 1 1 1 1 1 1 1 span 2 2 2 2 2 2 2 2 2

member brg post end post diag top chord 1 top chord 2 diagonal diagonal bot chord 1 bot chord 2 brg post end post diag top chord 1 top chord 2 diagonal diagonal bot chord 1 bot chord 2 bot chord 3

size W14x90 W12x170 W12x170 W12x170 W14x61 W14x61 W14x90 W14x90 W14x90 W12x170 W12x170 W12x230 W14x61 W14x61 W14x90 W14x99 W14x120

force, compr tension C C C C C T T T C C C C C T T T T

MEMBER L10 L10-U11 U11-U13 U13-U13' L12-U13 U11-L12 L10-L12 L12-L14 L20 L20-U21 U21-U23 U23-U25 L22-U23 U21-L22 L20-L22 L22-L24 L24-L24'

STRI phi*Rn -941.8 -1246.5 -1115.8 -1115.8 -446.0 724.5 747.9 991.0 -969.5 -1357.3 -1441.5 -2004.8 -549.2 724.5 886.4 1293.0 1569.7

AXIAL Force STRI CHECK -645.50 -756.00 -986.75 -336.50 482.50 452.00 935.50 -593.25 -773.25 -939.00 -1390.25 -474.00 615.25 539.25 1223.25 1438.00

AXIAL Force SVCII CHECK -491.30 -575.80 -751.90 -254.90 366.50 344.20 712.60 -453.10 -581.40 -717.30 -1062.40 -312.70 439.30 411.90 934.70 1099.10

RATING AXIAL Force DC -173.0 -221.0 -266.0 -354.0 -93.0 153.0 158.0 332.0 -228.00 -294.0 -363.0 -543.0 -160.0 223.0 208.0 476.0 565.0

RATING AXIAL Force DW -28.0 -35.0 -42.0 -56.0 -15.0 25.0 25.0 53.0 -34.00 -43.0 -54.0 -80.0 -24.0 33.0 31.0 70.0 83.0

DESIGN AXIAL Force HL-93 M TRUCK -101.0 -128.0 -152.0 -192.0 -48.0 86.0 92.0 185.0 -104.00 -133.00 -163.00 -237.00 -69.00 99.00 94.00 211.00 242.00

DESIGN AXIAL Force HL-93 V TRUCK -102.0 -136.0 -178.0 -297.0 -94.0 114.0 97.0 245.0 -104.00 -140.0 -183.0 -321.0 -106.0 122.0 98.0 258.0 373.0

DESIGN AXIAL Force HL-93 LANE -35.0 -45.0 -54.0 -71.0 -19.0 31.0 32.0 67.0 -43.00 -55.0 -68.0 -101.0 -30.0 42.0 39.0 88.0 105.0

RATING=DESIGN*1.12/1.18 AXIAL Force HL-93 M TRUCK -95.9 -121.5 -144.3 -182.2 -45.6 81.6 87.3 175.6 -98.7 -126.2 -154.7 -224.9 -65.5 94.0 89.2 200.3 229.7

RATING=DESIGN*1.12/1.18 AXIAL Force HL-93 V TRUCK -96.8 -129.1 -168.9 -281.9 -89.2 108.2 92.1 232.5 -98.7 -132.9 -173.7 -304.7 -100.6 115.8 93.0 244.9 354.0

RATING=DESIGN*1.12/1.18 AXIAL Force HL-93 LANE -33.2 -42.7 -51.3 -67.4 -18.0 29.4 30.4 63.6 -40.8 -52.2 -64.5 -95.9 -28.5 39.9 37.0 83.5 99.7

RATING AXIAL Force 3S2 M -91.00 -107.00 -133.00 -32.00 60.00 65.00 130.00 -114.00 -140.00 -201.00 -58.00 84.00 81.00 180.00 204.00

RATING AXIAL Force 3S2 V -80.50 -109.00 -142.00 -238.00 -76.00 91.00 78.00 195.00 -91.00 -121.00 -158.00 -272.00 -89.00 104.00 85.00 220.00 313.00

RATING AXIAL Force 6AXLE M -154.00 -178.00 -202.00 -44.00 96.00 111.00 209.00 -199.00 -239.00 -333.00 -92.00 142.00 140.00 304.00 326.00

RATING AXIAL Force 6AXLE V -140.00 -187.00 -244.00 -403.00 -127.00 156.00 134.00 334.00 -158.00 -210.00 -273.00 -467.00 -152.00 180.00 148.00 380.00 535.00

RATING AXIAL Force 3AXLE M -88.00 -105.00 -135.00 -35.00 60.00 63.00 129.00 -109.00 -134.00 -198.00 -58.00 82.00 77.00 175.00 204.00

RATING AXIAL Force 3AXLE V -78.00 -105.00 -139.00 -239.00 -78.00 90.00 75.00 194.00 -86.00 -115.00 -152.00 -267.00 -89.00 101.00 81.00 214.00 311.00

RATING AXIAL Force 4AXLE M -99.00 -118.00 -152.00 -39.00 67.00 71.00 145.00 -123.00 -152.00 -223.00 -65.00 93.00 87.00 197.00 229.00

RATING AXIAL Force 4AXLE V -87.00 -118.00 -156.00 -267.00 -86.00 101.00 84.00 217.00 -97.00 -130.00 -171.00 -300.00 -99.00 114.00 91.00 240.00 349.00

RATING AXIAL Force 5AXLE M -100.00 -119.00 -150.00 -37.00 67.00 72.00 145.00 -125.00 -154.00 -224.00 -65.00 93.00 89.00 199.00 228.00

RATING AXIAL Force 5AXLE V -89.00 -119.00 -156.00 -265.00 -85.00 101.00 85.00 216.00 -99.00 -132.00 -173.00 -301.00 -99.00 115.00 93.00 243.00 348.00

RATING AXIAL Force H20 M -60.00 -72.00 -94.00 -24.00 41.00 43.00 89.00 -75.00 -92.00 -136.00 -40.00 56.00 53.00 120.00 140.00

RATING AXIAL Force H20 V -53.00 -72.00 -95.00 -165.00 -54.00 62.00 51.00 133.00 -59.00 -79.00 -104.00 -184.00 -61.00 70.00 56.00 147.00 214.00

Combo member brg post end post diag top chord 1 top chord 2 diagonal diagonal bot chord 1 bot chord 2 RF MIN brg post end post diag top chord 1 top chord 2 diagonal diagonal bot chord 1 bot chord 2 bot chord 3 RF MIN

RF  Rating Factors STRI INV HL-93 3.00 3.05 2.11 1.35 1.64 2.06 2.49 1.19 1.19 2.59 2.86 2.36 2.15 1.39 1.45 2.62 1.19 1.28 1.19

RF  Rating Factors STRI OPER HL-93 3.89 3.96 2.73 1.75 2.12 2.67 3.23 1.54 1.54 3.36 3.70 3.06 2.78 1.80 1.89 3.40 1.55 1.66 1.55

RF  Rating Factors SVCII INV HL-93 1.41 1.45 1.07 1.08 1.08 1.10 1.08 1.09 1.07 1.04 1.23 1.07 1.07 1.06 1.03 1.06 1.07 1.05 1.03

RF  Rating Factors SVCII OPER HL-93 1.83 1.89 1.39 1.41 1.40 1.42 1.40 1.41 1.39 1.36 1.59 1.39 1.40 1.37 1.34 1.38 1.39 1.36 1.34

RF  Rating Factors STRI INV H-20 7.37 7.28 5.72 3.58 3.25 4.57 6.82 3.19 3.19 6.14 6.69 5.63 5.07 2.93 3.23 6.25 2.82 3.02 2.82

RF  Rating Factors STRI OPER H-20 9.55 9.44 7.41 4.64 4.22 5.92 8.84 4.13 4.13 7.95 8.68 7.30 6.57 3.80 4.19 8.10 3.66 3.91 3.66

RF  Rating Factors SVCII INV H-20 3.45 3.47 2.91 2.87 2.14 2.43 2.96 2.92 2.14 2.47 2.87 2.55 2.53 2.23 2.29 2.52 2.54 2.46 2.23

RF  Rating Factors SVCII OPER H-20 4.48 4.51 3.78 3.74 2.78 3.16 3.84 3.79 2.78 3.21 3.74 3.32 3.29 2.90 2.98 3.28 3.30 3.20 2.90

RF  Rating Factors STRI OPER 3S2 6.29 6.24 4.99 3.28 3.00 4.04 5.85 2.83 2.83 5.16 5.66 4.80 4.44 2.61 2.82 5.30 2.44 2.68 2.44

RF  Rating Factors SVCII OPER 3S2 2.95 2.98 2.55 2.64 1.97 2.15 2.54 2.60 1.97 2.08 2.44 2.18 2.23 1.99 2.00 2.15 2.20 2.20 1.99

RF  Rating Factors STRI OPER 6AXLE 3.62 3.64 3.00 2.16 1.79 2.35 3.42 1.76 1.76 2.97 3.26 2.81 2.68 1.53 1.63 3.07 1.45 1.68 1.45

RF  Rating Factors SVCII OPER 6AXLE 1.70 1.74 1.53 1.74 1.18 1.26 1.49 1.61 1.18 1.20 1.41 1.28 1.34 1.17 1.16 1.24 1.30 1.38 1.16

RF  Rating Factors STRI OPER 3AXLE 6.49 6.47 5.08 3.23 2.92 4.08 6.03 2.85 2.85 5.46 5.96 5.01 4.51 2.61 2.91 5.58 2.51 2.68 2.51

RF  Rating Factors SVCII OPER 3AXLE 3.05 3.09 2.60 2.60 1.92 2.18 2.62 2.62 1.92 2.20 2.57 2.28 2.26 1.99 2.06 2.26 2.26 2.20 1.99

RF  Rating Factors STRI OPER 4AXLE 5.82 5.76 4.52 2.87 2.65 3.64 5.35 2.54 2.54 4.84 5.27 4.42 4.01 2.34 2.57 4.94 2.23 2.39 2.23

RF  Rating Factors SVCII OPER 4AXLE 2.73 2.75 2.31 2.31 1.74 1.94 2.33 2.33 1.74 1.95 2.27 2.01 2.01 1.79 1.83 2.00 2.01 1.96 1.79

RF  Rating Factors STRI OPER 5AXLE 5.69 5.71 4.48 2.91 2.68 3.64 5.28 2.54 2.54 4.74 5.19 4.36 3.99 2.34 2.55 4.83 2.21 2.40 2.21

RF  Rating Factors SVCII OPER 5AXLE 2.73 2.29 2.34 1.76 1.94 2.30 2.33 1.76 1.91 2.24 1.98 2.00 1.79 1.81 1.95 1.99 1.97 1.79

"M" moment controls chord forces

"V"  shear controls diagonal forces
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GUSSET PLATE DESIGN: L14 RATING

Units:  kip, inch

Diagram and Design forces:

DC 31.0 DC 31.0

DW 7.0 DW 7.0

HL-93 M 8.5 HL-93 M 8.5

HL-93 L 6.6 HL-93 L 6.6

STRI 75.8 K STRI 75.8 K

STRI DES 602.0 K STRI DES -390.0 K

DC 332.0 DC 332.0

DW 53.0 DW 53.0

HL-93 M 175.6 HL-93 M 175.6

HL-93 L 63.6 HL-93 L 63.6

STRI 913.1 K STRI 913.1 K

STRI DES 962.0 K STRI DES 962.0 K

JOINT L14 6.14.2.8 Gusset plates

gusset thickness 1.25 6.7.3 minimum plate thickness   3/8"

vertical dimension 36.4 6.14.2.8.7 edge slenderness

gusset length 58.0 Lmax unsupported 62.0 OK OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset weight 0.75 6.13.2 bolt detailing requirements

See bolt detailing information

6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction

most bolt numbers are determined by slip critical resistance

Design forces:

Left side Right side

Chord connection design force 913.1 tension Chord connection design force 913.1 tension

Diagonal connection design force 75.8 tension Diagonal connection design force 75.8 ignore compression for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice 966.69 horz components Pu two gussets splice 966.69 horz components

Pu one gusset splice 483.3 Pu one gusset splice 483.3

Vu vertical  two gussets shear 53.6 Vu vertical  two gussets shear 53.6

Vu vertical one gusset shear 26.8 Vu vertical one gusset shear 26.8

Vu horizontal two gussets shear 0.0

Vu horizontal one gusset shear 0.0
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Strength check of failure modes:

L14

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi cy 0.80

gusset depth 36.38

gusset length 58.00

gusset thickness 1.25

Fy 50.00

Vertical shear:

Avg v 45.47

Vr v 928.3

Vu v 26.8

Vr>Vu? OK 0.03 Load/Resistance

Horizontal shear:

Avg h 72.50

Vr h 1480.2

Vu h 0.0

Vr>Vu? OK 0.00

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 9

number of holes in horizontal shear plane 14

Fu 65.00

Vertical shear:

Avn v 34.22

Vr v 1032.0

Vu v 26.8

Vr>Vu? OK 0.03

Horizontal shear:

Avn h 55.00

Vr h 1658.8

Vu h 0.0

Vr>Vu? OK 0.00

6.14.2.8.3-1 shear yielding partial planes compression members only

diagonal member compression 0.0

diagonal angle off horizontal 45.0

gusset thickness 1.25

phi cy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 22.6

Vr h 577.4

horizontal shear force 0.0 two gussets

horizontal shear force, Vu h 0.0 one gusset

Vr>Vu? OK 0.00

Vertical shear:

vertical shear length 22.0

Vr h 561.4

vertical shear force 0.0 two gussets

vertical shear force, Vu v 0.0 one gusset

Vr>Vu? OK 0.00
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

L14

Lmid 9.0

bolt pattern length 16.5

bolt pattern width 6.5

diagonal member compresion Pu = 0.0 two gussets

phi cg 0.75

tg 1.25

Width of Whitmore section 25.5

Ag 31.9

Lmid/tg 7.2

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 37.2

Pr = phi Pn = 1189.2

Pu 0.0 one gusset

Pr>Pu? OK 0.00

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 16.5

bolt pattern width 6.5

number of widthwise holes 2.0

diameter of holes 1

member tension Pu = 75.8 two gussets

member tension Pu = 37.9 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 1.25

Width of Whitmore section 25.5

Ag 31.9

An 29.4

0.85*Ag 27.1

phi y * Pny yielding 1516.5 one gusset 6.8.2.1-1

phi u * Pnu fracture 1411.1 one gusset 6.8.2.1-2

Pu 37.9

Pr>Pu? OK 0.03

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

phi bs 0.80

Fy 50.00

Fu 65.00

tg 1.25

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 7.0

shear sides 2

tension width 6.5

tension holes 2

shear length 15.5

member tension Pu = 75.8 two gussets

member tension Pu = 37.9 one gusset

Avn 21.25

Atn 6.88

Avg 38.75

Rr1 998.4 on net

Rr2 1256.5 on gross

Rr use 998.4 min

Pu 37.9

Rr>Pu? OK 0.04
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at left tension chord: 6.13.4-1

bolt hole dia 1.0 L14

shear length 26.8

shear holes 7

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 913.1 two gussets

member tension Pu = 456.5 one gusset

Avn 24.69

Atn 10.00

Avg 33.44

Rr1 1264.6 gross

Rr2 1295.8 net

Rr use 1264.6 min

Pu 456.5

Rr>Pu? OK 0.36

at right tension chord: 6.13.4-1

bolt hole dia 1.0

shear length 26.8

shear holes 7

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 913.1 two gussets

member tension Pu = 456.5 one gusset

Avn 24.69

Atn 10.00

Avg 33.44

Rr1 1264.6 gross

Rr2 1295.8 net

Rr use 1264.6 min

Pu 456.5

Rr>Pu? OK 0.36

6.14.2.8.6  CHORD SPLICES

 JOINT L14

Pu one gusset USE 483.3

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 no flange plates

hole diameter 1.00 USE TO AVOID THE ADDED GALVANIZING, LABOR, AND PIECES

x dim ydim y from bot Ag Ay Ayy Io holes pitch Aholes Iholes Ae Ay Ayy Io

gusset plate 1.250 36.38 18.19 45.5 827.0 15040.4 5013.5 9 4.04 -11.25 -1225.1 34.2 622.4 11319.1 3788.3

flange plate 1 0.00 0.00 14.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

flange plate 2 0.00 0.00 0.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 1 0.00 0.00 7.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 2 0.00 0.00 7.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

W section flange 14.50

W section web 0.50

45.5 827.0 15040.4 5013.5 34.2 622.4 11319.1 3788.3

Ag 45.5 An 34.2

ybar 18.2 ybar 18.2

e Wsection 10.9 e Wsection 10.9

Ig 5013.5 In 3788.3

Sgbot 275.7 Snbot 208.3

Pu/A 10.6 Pu/A 14.1

Pu*e/Sbot 19.2 Pu*e/Sbot 25.4

sum 29.8 ksi demand sum 39.5 ksi demand

 phics*Fy 32.5 ksi on gross section  phics*Fu 42.3 ksi on net section

sum <? Phics*Fy OK 0.92 Load/Resistance sum <? Phics*Fu OK 0.94 Load/Resistance
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RATING FACTORS: L14

phi*Pn two gusset splice 1033.8

Pu two gusset splice STRI STRI

diagonal LT chord RT P LT diagonal RT chord RT P RT P RF INV RF OPER

DC 31.0 332.0 353.9 31.0 332.0 353.9 353.9

DW 7.0 53.0 57.9 7.0 53.0 57.9 57.9

HL-93 M 8.5 175.6 181.6 8.5 175.6 181.6 181.6

HL-93 L 6.6 63.6 68.3 6.6 63.6 68.3 68.3

HL-93 M+L 15.2 239.2 249.9 15.2 239.2 249.9 249.9 1.15 1.50

H-20 M 7.00 89.00 93.9 7.00 89.00 93.9 93.9 3.07 3.98

3S2 M 4.00 130.00 132.8 4.00 130.00 132.8 132.8 2.17 2.81

6AXLEM 10.00 209.00 216.1 10.00 209.00 216.1 216.1 1.33 1.73

3AXLE M 9.00 129.00 135.4 9.00 129.00 135.4 135.4 2.13 2.76

4AXLE M 10.00 146.00 153.1 10.00 146.00 153.1 153.1 1.88 2.44

5AXLEM 7.00 145.00 149.9 7.00 145.00 149.9 149.9 1.92 2.49
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GUSSET PLATE DESIGN: L24 RATING

Units:  kip, inch

Diagram and forces:

DC 46.00 DC -32.00

DW 14.00 DW -5.00

HL-93 M 36.07 HL-93 M -6.64

HL-93 L 17.08 HL-93 L -5.69

STRI 171.5 K STRI -69.1 K

STRI DES 669.0 K STRI DES -510.6 K

DC 476.0 DC 565.0

DW 70.0 DW 83.0

HL-93 M 200.3 HL-93 M 229.7

HL-93 L 83.5 HL-93 L 99.7

STRI 1196.6 K STRI 1407.1 K

STRI DES 1257.0 K STRI DES 1503.3 K

JOINT L24 6.14.2.8 Gusset plates

gusset thickness 1.75 6.7.3 minimum plate thickness   3/8"

vertical dimension 40.0 6.14.2.8.7 edge slenderness

gusset length 68.0 Lmax unsupported 86.8 OK

hole diameter 1.00

Fy 50.0 6.13.1 minimum connection design forces

Fu 65.0 See force summary for forces and bolt requirements

gusset weight 1.35 6.13.2 bolt detailing requirements

See bolt detailing information

6.13.6.1.5  must reduce bolt strength resistance if fillers > 0.25" thickness

slip critical resistance needs no reduction

most bolt numbers are determined by slip critical resistance

Design forces:

Left side Right side

STRI STRI

Chord connection design force 1196.6 tension Chord connection design force 1407.1 tension

Diagonal connection design force 171.5 tension Diagonal connection design force -69.1 ignore compression for Pu

diagonal angle off horizontal 45.0 diagonal angle off horizontal 45.0

Pu two gussets splice 1317.92 horz components Pu two gussets splice 1407.12 horz components

Pu one gusset splice 659.0 Pu one gusset splice 703.6

Vu vertical  two gussets shear 121.3 Vu vertical  two gussets shear 48.9

Vu vertical one gusset shear 60.6 Vu vertical one gusset shear 24.4

Vu horizontal two gussets shear 170.1

Vu horizontal one gusset shear 85.1

FATGI FATGI

Chord  force 0.0 tension Chord force 0.0 tension

Diagonal force 0.0 tension Diagonal force 0.0 ignore compression

Tu two gussets splice 0.00 Tu two gussets splice 0.00

Tu one gusset splice 0.0 Tu one gusset splice 0.0
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Strength check of failure modes:

L24

6.14.2.8.3 shear on gusset plates

6.14.2.8.3-1 shear yielding

6.13.5.3-2 shear rupture

6.14.2.8.3-1 shear yielding partial planes compr members only

6.14.2.8.3-1 shear yielding on gross section, one gusset

omega 0.88

phi cy 0.80

gusset depth 40.00

gusset length 68.00

gusset thickness 1.75

Fy 50.00

Vertical shear:

Avg v 70.00

Vr v 1429.1

Vu v 60.6

Vr>Vu? OK 0.04 Load/Resistance

Horizontal shear:

Avg h 119.00

Vr h 2429.5

Vu h 85.1

Vr>Vu? OK 0.04

6.13.5.3-2 shear rupture on net section, one gusset

number of holes in vertical shear plane 9

number of holes in horizontal shear plane 21

Fu 65.00

Vertical shear:

Avn v 54.25

Vr v 1636.2

Vu v 60.6

Vr>Vu? OK 0.04

Horizontal shear:

Avn h 82.25

Vr h 2480.7

Vu h 85.1

Vr>Vu? OK 0.03

6.14.2.8.3-1 shear yielding partial planes compression members only

diagonal member compression -69.1

diagonal angle off horizontal 45.0

gusset thickness 1.75

phi cy 0.80

omega 0.88

Fy 50.0

Horizontal shear:

horizontal shear length 26.0

Vr h 928.9

horizontal shear force 48.9 two gussets

horizontal shear force, Vu h 24.4 one gusset

Vr>Vu? OK 0.03

Vertical shear:

vertical shear length 26.0

Vr h 928.9

vertical shear force 48.9 two gussets

vertical shear force, Vu v 24.4 one gusset

Vr>Vu? OK 0.03
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6.14.2.8.4 compressive resistance on gusset whitmore section

compression diagonal

L24

Lmid 9.0

bolt pattern length 22.0

bolt pattern width 6.5

diagonal member compresion Pu = -69.1 two gussets

phi cg 0.75

tg 1.75

Width of Whitmore section 31.9

Ag 55.8

Lmid/tg 5.1

Pr/Ag = -4.93E-07x
4
 + 0.000159x

3
 - 0.0153x

2
 + 0.1119x + 37.179

Pr/Ag = 37.4

Pr = phi Pn = 2085.5

Pu 34.5 one gusset

Pr>Pu? OK 0.02

6.14.2.8.5 tensile resistance of gusset

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

6.8.2.1-1 yielding on Ag whitmore

6.8.2.1-2 fracture on U*An<0.85Ag whitmore

Tension diagonal, forces on Whitmore section:

bolt pattern length 22.0

bolt pattern width 6.5

number of widthwise holes 2.0

diameter of holes 1

member tension Pu = 171.5 two gussets

member tension Pu = 85.8 one gusset

phi y 0.95

phi u 0.80

Fy 50.00

Fu 65.00

tg 1.75

Width of Whitmore section 31.9

Ag 55.8

An 52.3

0.85*Ag 47.4

phi y * Pny yielding 2650.7 one gusset 6.8.2.1-1

phi u * Pnu fracture 2466.5 one gusset 6.8.2.1-2

Pu 85.8

Pr>Pu? OK 0.03

6.13.5.2 block shear rupture

6.13.4 block shear rupture 

6.13.4-1 block shear rupture 

phi bs 0.80

Fy 50.00

Fu 65.00

tg 1.75

at tension diagonal: 6.13.4-1

bolt hole dia 1.0

shear holes 9.0

shear sides 2

tension width 6.5

tension holes 2

shear length 20.0

member tension Pu = 171.5 two gussets

member tension Pu = 85.8 one gusset

Avn 38.50

Atn 9.63

Avg 70.00

Rr1 1661.7 on net

Rr2 2124.5 on gross

Rr use 1661.7 min

Pu 85.8

Rr>Pu? OK 0.05
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at left tension chord: 6.13.4-1

bolt hole dia 1.0 L24

shear length 31.0

shear holes 10

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 1196.6 two gussets

member tension Pu = 598.3 one gusset

Avn 36.75

Atn 14.00

Avg 54.25

Rr1 1836.4 gross

Rr2 1986.6 net

Rr use 1836.4 min

Pu 598.3

Rr>Pu? OK 0.33

at right tension chord: 6.13.4-1

bolt hole dia 1.0

shear length 31.0

shear holes 11

shear sides 1

tension width 11.0

tension holes 4

member tension Pu = 1407.1 two gussets

member tension Pu = 703.6 one gusset

Avn 35.00

Atn 14.00

Avg 54.25

Rr1 1783.6 gross

Rr2 1986.6 net

Rr use 1783.6 min

Pu 703.6

Rr>Pu? OK 0.39

6.14.2.8.6  CHORD SPLICES

 JOINT L24

STRI Pu one gusset USE 659.0

FATGI Tu one gusset USE 0.0

phi cs 0.65 OPTION:

Fy 50.00 no web plates

Fu 65.00 no flange plates

hole diameter 1.00 USE TO AVOID THE ADDED GALVANIZING, LABOR, AND PIECES

x dim ydim y from bot Ag Ay Ayy Io holes pitch Aholes Iholes Ae Ay Ayy Io

gusset plate 1.75 40.00 20.00 70.0 1400.0 28000.0 9333.3 9 4.44 -15.75 -2074.1 54.3 1085.0 21700.0 7259.3

flange plate 1 0.00 0.00 14.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

flange plate 2 0.00 0.00 0.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 1 0.00 0.00 7.50 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

web plate 2 0.00 0.00 7.00 0.0 0.0 0.0 0.0 1 0.00 0.0 0.0 0.0

W section flange 14.50

W section web 0.50

70.0 1400.0 28000.0 9333.3 54.3 1085.0 21700.0 7259.3

Ag 70.0 An 54.3

ybar 20.0 ybar 20.0

e Wsection 12.8 e Wsection 12.8

Ig 9333.3 In 7259.3

Sgbot 466.7 Snbot 363.0

Pu/A 9.4 Pu/A 12.1

Pu*e/Sbot 18.0 Pu*e/Sbot 23.1

STRI sum 27.4 ksi demand sum 35.3 ksi demand

 phics*Fy 32.5 ksi on gross section  phics*Fu 42.3 ksi on net section

STRI sum <? Phics*Fy OK 0.84 sum <? Phics*Fu OK 0.84

Tu/A 0.00

Tu*e/Sbot 0.00

FATGI sum=delta Fn 0.0 ksi demand

delta Fth 16.0 ksi on net section Category B  6.6.1.2.5

delta Fn < delta Fth? OK 0.00
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RATING FACTORS:

L24

phi*Pn two gusset splice 1562.2

Pu two gusset splice STRI STRI

diagonal LT chord RT P LT diagonal RT chord RT P RT P RF INV RF OPER

DC 46.0 476.0 508.5 -32.0 565.0 565.0 508.5

DW 14.0 70.0 79.9 -5.0 83.0 83.0 79.9

HL-93 M 36.1 200.3 225.8 -6.6 229.7 229.7 225.8

HL-93 L 17.1 83.5 95.6 -5.7 99.7 99.7 95.6

HL-93 M+L 53.2 283.8 321.4 -12.3 329.4 329.4 321.4 1.43 1.86

H-20 M 23.00 120.00 136.3 -7.00 140.00 140.0 136.3 3.38 4.39

3S2 M 31.00 180.00 201.9 -4.00 204.00 204.0 201.9 2.28 2.96

6AXLEM 37.00 304.00 330.2 10.00 326.00 333.1 330.2 1.40 1.81

3AXLE M 18.00 175.00 187.7 -9.00 204.00 204.0 187.7 2.46 3.18

4AXLE M 20.00 197.00 211.1 -9.00 229.00 229.0 211.1 2.18 2.83

5AXLEM 36.00 199.00 224.5 -7.00 228.00 228.0 224.5 2.05 2.66
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: 3S2

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 26.44 5.68 115.2

2 16 11 11 176 37.44 9.42 326.3

3 16 4 15 240 41.44 8.71 361.1

4 16 22 37 592 63.44 4.84 200.8

5 16 4 41 656 67.44 4.14 171.6

6 0 0 41 0 67.44 0.00 0.0

72 1664 32.8 1175.0

truck length 41 ft

C.G. Dist 23.11 ft

C.G. Offset Dist 8.11 ft

C.G. to Midspan 4.06 ft

X to max moment Pt 41.44 ft

X/L or 1-X/L 0.46

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.379 k/ft for Moment per lane

correction midspan load, P axles -11.61 k for Moment per lane

axle Max moment at X 1175.0 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 2.05 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -17.3 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 1750.3 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 57.8 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 1.18 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 65.1 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff w equ for M

1 0.00 0.0 57.8 0.0 57.8 0.0% 0.0% 1.280

1 9.10 460.9 50.6 460.9 50.6 0.0% 0.0% 1.237

1 18.20 807.6 43.4 790.7 43.4 -2.1% 0.0% 1.194

1 27.30 1040.2 36.2 1026.3 36.2 -1.3% 0.0% 1.180

1 36.40 1158.6 29.0 1154.9 29.0 -0.3% 0.0% 1.162

1 45.50 1162.8 -21.8 1162.0 21.8 -0.1% 0.0% 1.123

1 54.60 1158.6 -29.0 1154.9 -29.0 -0.3% 0.0% 1.162

1 63.70 1040.2 -36.2 1026.3 -36.2 -1.3% 0.0% 1.180

1 72.80 807.6 -43.4 790.7 -43.4 -2.1% 0.0% 1.194

1 81.90 460.9 -50.6 460.9 -50.6 0.0% 0.0% 1.237

1 91.00 0.0 -57.8 0.0 -57.8 0.0% 0.0% 1.280
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? - (user toggle for max w)

Vehicle: 6 Axle Trailer

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 12 0 0 5.92 11.22 30.0

2 24 11 11 264 16.92 19.54 171.4

3 24 4.67 15.67 376.08 21.59 18.31 218.7

4 24 31 46.67 1120.08 52.59 10.13 532.7

5 24 4 50.67 1216.08 56.59 9.07 477.3

6 24 4 54.67 1312.08 60.59 8.02 421.8

132 4288.32 76.3 1851.9

truck length 54.67 ft

C.G. Dist 32.49 ft

C.G. Offset Dist 14.18 ft

C.G. to Midspan -7.09 ft

X to max moment Pt 52.59 ft

X/L or 1-X/L 0.42

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 2.621 k/ft for Moment per lane

correction midspan load, P axles -41.41 k for Moment per lane

axle Max moment at X 1851.9 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 3.90 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -61.7 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2758.6 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 99.8 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 2.16 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 100.8 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff w equ for M

1 0.00 0.0 99.8 0.0 99.8 0.0% 0.0% 2.199

1 9.10 788.3 86.6 788.3 86.6 0.0% 0.0% 2.115

1 18.20 1359.5 73.4 1345.9 73.4 -1.0% 0.0% 2.032

1 27.30 1713.7 60.2 1706.5 60.2 -0.4% 0.0% 1.963

1 36.40 1850.9 47.0 1846.0 47.0 -0.3% 0.0% 1.858

1 45.50 1771.0 -33.8 1786.0 35.0 0.8% 3.5% 1.725

1 54.60 1850.9 -47.0 1846.0 -47.0 -0.3% 0.0% 1.858

1 63.70 1713.7 -60.2 1706.5 -60.2 -0.4% 0.0% 1.963

1 72.80 1359.5 -73.4 1345.9 -73.4 -1.0% 0.0% 2.032

1 81.90 788.3 -86.6 788.3 -86.6 0.0% 0.0% 2.115

1 91.00 0.0 -99.8 0.0 -99.8 0.0% 0.0% 2.199
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? - (user toggle for max w)

Vehicle: 3 Axle Straight

Axle Load, P, k Spa, ft Dist, XA, ft P*XDist, XB, ft R left, k M at max pt

1 12 0 0 31.20 7.89 184.3

2 24 15 15 360 46.20 11.82 545.9

3 24 4 19 456 50.20 10.76 497.1

4 0 0 19 0 50.20 0.00 0.0

5 0 0 19 0 50.20 0.00 0.0

6 0 0 19 0 50.20 0.00 0.0

60 816 30.5 1227.3

truck length 19 ft

C.G. Dist 13.60 ft

C.G. Offset Dist 1.40 ft

C.G. to Midspan -0.70 ft

X to max moment Pt 46.20 ft

X/L or 1-X/L 0.49

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.291 k/ft for Moment per lane

correction midspan load, P axles -4.85 k for Moment per lane

axle Max moment at X 1227.3 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.92 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -7.2 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 1828.2 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 56.4 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 0.98 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 78.8 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LLM LL actualV LL actual diff diffw equ for M

1 0.00 0.0 56.4 0.0 56.4 0.0% 0.0% 1.243

1 9.10 459.0 50.4 459.0 50.4 0.0% 0.0% 1.232

1 18.20 811.1 44.4 808.8 44.4 -0.3% 0.0% 1.221

1 27.30 1056.3 38.4 1049.4 38.4 -0.7% 0.0% 1.207

1 36.40 1194.6 32.4 1180.8 32.4 -1.2% 0.0% 1.188

1 45.50 1225.9 -26.4 1227.0 26.4 0.1% 0.0% 1.185

1 54.60 1194.6 -32.4 1180.8 -32.4 -1.2% 0.0% 1.188

1 63.70 1056.3 -38.4 1049.4 -38.4 -0.7% 0.0% 1.207

1 72.80 811.1 -44.4 808.8 -44.4 -0.3% 0.0% 1.221

1 81.90 459.0 -50.4 459.0 -50.4 0.0% 0.0% 1.232

1 91.00 0.0 -56.4 0.0 -56.4 0.0% 0.0% 1.243
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? - (user toggle for max w)

Vehicle: 4 Axle Straight

Axle Load, P, k Spa, ft Dist, XA, ft P*XDist, XB, ft R left, k M at max pt

1 12 0 0 29.46 8.12 175.4

2 19 15 15 285 44.46 9.72 419.1

3 19 4 19 361 48.46 8.88 407.3

4 19 4 23 437 52.46 8.05 369.0

5 0 0 23 0 52.46 0.00 0.0

6 0 0 23 0 52.46 0.00 0.0

69 1083 34.8 1370.7

truck length 23 ft

C.G. Dist 15.70 ft

C.G. Offset Dist 0.70 ft

C.G. to Midspan -0.35 ft

X to max moment Pt 45.85 ft

X/L or 1-X/L 0.50

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.454 k/ft for Moment per lane

correction midspan load, P axles -5.93 k for Moment per lane

axle Max moment at X 1370.7 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 2.17 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -8.8 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2041.8 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 63.5 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 1.13 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 86.3 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LLM LL actualV LL actual diff diffw equ for M

1 0.00 0.0 63.5 0.0 63.5 0.0% 0.0% 1.398

1 9.10 514.7 56.6 514.7 56.6 0.0% 0.0% 1.381

1 18.20 909.0 49.7 903.8 49.7 -0.6% 0.0% 1.364

1 27.30 1183.0 42.8 1174.2 42.8 -0.7% 0.0% 1.350

1 36.40 1336.6 35.9 1339.8 35.9 0.2% 0.0% 1.348

1 45.50 1369.8 -29.0 1379.8 29.0 0.7% 0.0% 1.333

1 54.60 1336.6 -35.9 1339.8 -35.9 0.2% 0.0% 1.348

1 63.70 1183.0 -42.8 1174.2 -42.8 -0.7% 0.0% 1.350

1 72.80 909.0 -49.7 903.8 -49.7 -0.6% 0.0% 1.364

1 81.90 514.7 -56.6 514.7 -56.6 0.0% 0.0% 1.381

1 91.00 0.0 -63.5 0.0 -63.5 0.0% 0.0% 1.398

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-17



LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: 5 Axle Semi

Axle Load, P, k Spa, ft Dist, XA, ft P*XDist, XB, ft R left, k M at max pt

1 8 0 0 27.71 5.56 117.6

2 17 11 11 187 38.71 9.77 349.2

3 17 4 15 255 42.71 9.02 385.3

4 17 16 31 527 58.71 6.03 257.6

5 17 4 35 595 62.71 5.28 225.7

6 0 0 35 0 62.71 0.00 0.0

76 1564 35.7 1335.5

truck length 35 ft

C.G. Dist 20.58 ft

C.G. Offset Dist 5.58 ft

C.G. to Midspan 2.79 ft

X to max moment Pt 42.71 ft

X/L or 1-X/L 0.47

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.493 k/ft for Moment per lane

correction midspan load, P axles -9.55 k for Moment per lane

axle Max moment at X 1335.5 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 2.22 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -14.2 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 1989.4 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 64.0 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 1.24 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 77.3 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LLM LL actualV LL actual diff diffw equ for M

1 0.00 0.0 64.0 0.0 64.0 0.0% 0.0% 1.413

1 9.10 512.8 56.4 512.8 56.4 0.0% 0.0% 1.376

1 18.20 902.1 48.8 887.4 48.8 -1.7% 0.0% 1.339

1 27.30 1167.7 41.2 1146.8 41.2 -1.8% 0.0% 1.319

1 36.40 1309.6 33.6 1302.2 33.6 -0.6% 0.0% 1.310

1 45.50 1328.0 -26.0 1329.0 26.0 0.1% 0.0% 1.284

1 54.60 1309.6 -33.6 1302.2 -33.6 -0.6% 0.0% 1.310

1 63.70 1167.7 -41.2 1146.8 -41.2 -1.8% 0.0% 1.319

1 72.80 902.1 -48.8 887.4 -48.8 -1.7% 0.0% 1.339

1 81.90 512.8 -56.4 512.8 -56.4 0.0% 0.0% 1.376

1 91.00 0.0 -64.0 0.0 -64.0 0.0% 0.0% 1.413
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? - (user toggle for max w)

Vehicle: H-20

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 32.90 5.11 127.6

2 32 14 14 448 46.90 15.51 727.3

3 0 0 14 0 46.90 0.00 0.0

4 0 0 14 0 46.90 0.00 0.0

5 0 0 14 0 46.90 0.00 0.0

6 0 0 14 0 46.90 0.00 0.0

40 448 20.6 854.9

truck length 14 ft

C.G. Dist 11.20 ft

C.G. Offset Dist 2.80 ft

C.G. to Midspan -1.40 ft

X to max moment Pt 46.90 ft

X/L or 1-X/L 0.48

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 0.879 k/ft for Moment per lane

correction midspan load, P axles -2.46 k for Moment per lane

axle Max moment at X 854.9 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.31 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -3.7 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 1273.4 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 38.8 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 0.65 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 55.9 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 38.8 0.0 38.8 0.0% 0.0%

1 9.10 316.4 34.8 316.4 34.8 0.0% 0.0%

1 18.20 560.0 30.8 560.0 30.8 0.0% 0.0%

1 27.30 730.8 26.8 730.8 26.8 0.0% 0.0%

1 36.40 828.8 22.8 828.8 22.8 0.0% 0.0%

1 45.50 854.0 -18.8 854.0 18.8 0.0% 0.0%

1 54.60 828.8 -22.8 828.8 -22.8 0.0% 0.0%

1 63.70 730.8 -26.8 730.8 -26.8 0.0% 0.0%

1 72.80 560.0 -30.8 560.0 -30.8 0.0% 0.0%

1 81.90 316.4 -34.8 316.4 -34.8 0.0% 0.0%

1 91.00 0.0 -38.8 0.0 -38.8 0.0% 0.0%
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 91 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: HL-93

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 29.17 5.44 122.6

2 32 14 14 448 43.17 16.82 726.1

3 32 14 28 896 57.17 11.90 513.6

4 0 0 28 0 57.17 0.00 0.0

5 0 0 28 0 57.17 0.00 0.0

6 0 0 28 0 57.17 0.00 0.0

72 1344 34.2 1362.3

truck length 28 ft

C.G. Dist 18.67 ft

C.G. Offset Dist 4.67 ft

C.G. to Midspan 2.33 ft

X to max moment Pt 43.17 ft

X/L or 1-X/L 0.47

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.518 k/ft for Moment per lane

correction midspan load, P axles -9.49 k for Moment per lane

axle Max moment at X 1362.3 ft k per lane

axle moment Distribution factor 1.180 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 2.38 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -14.9 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2138.0 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 64.6 k for Shear per lane

or

w Axle (L+I)*Distr for Shear 1.24 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 89.8 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.64 k/ft/lane

lane Distribution factor 1.180

lane Impact 0.00

wLane (L+I)*Distr 0.76 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without Impact):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 64.6 0.0 64.6 0.0% 0.0%

1 9.10 522.5 57.4 522.5 57.4 0.0% 0.0%

1 18.20 919.3 50.2 913.9 50.2 -0.6% 0.0%

1 27.30 1190.3 43.0 1174.3 43.0 -1.4% 0.0%

1 36.40 1335.7 35.8 1326.1 35.8 -0.7% 0.0%

1 45.50 1355.4 -28.6 1358.0 28.6 0.2% 0.0%

1 54.60 1335.7 -35.8 1326.1 -35.8 -0.7% 0.0%

1 63.70 1190.3 -43.0 1174.3 -43.0 -1.4% 0.0%

1 72.80 919.3 -50.2 913.9 -50.2 -0.6% 0.0%

1 81.90 522.5 -57.4 522.5 -57.4 0.0% 0.0%

1 91.00 0.0 -64.6 0.0 -64.6 0.0% 0.0%
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: 3S2

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 36.44 5.37 156.4

2 16 11 11 176 47.44 9.16 407.3

3 16 4 15 240 51.44 8.58 441.6

4 16 22 37 592 73.44 5.41 278.5

5 16 4 41 656 77.44 4.84 248.8

6 0 0 41 0 77.44 0.00 0.0

72 1664 33.4 1532.7

truck length 41 ft

C.G. Dist 23.11 ft

C.G. Offset Dist 8.11 ft

C.G. to Midspan 4.06 ft

X to max moment Pt 51.44 ft

X/L or 1-X/L 0.46

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.160 k/ft for Moment per lane

correction midspan load, P axles -9.51 k for Moment per lane

axle Max moment at X 1532.7 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.73 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -14.2 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2283.1 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 60.4 k for Shear per lane

axle Max midspan shear, Vm 24.4 k for Shear per lane

or

w Axle for Shear 0.65 k/ft for Shear per lane

P midspan for Shear 48.8 k at midspan for Shear per lane

axle shear Distribution factor 1.120 lanes

axle Impact 0.330

axle Max end shear, Vr*(L+I)*Distr 90.0 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 36.3 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 0.97 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 72.7 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff w equ for M

1 0.00 0.0 60.4 0.0 60.4 0.0% 0.0% 1.094

1 11.10 590.5 53.2 590.5 53.2 0.0% 0.0% 1.065

1 22.20 1038.0 46.0 1021.1 46.0 -1.7% 0.0% 1.036

1 33.30 1342.6 38.8 1328.7 38.8 -1.0% 0.0% 1.027

1 44.40 1504.2 31.6 1500.5 31.6 -0.3% 0.0% 1.015

1 55.50 1522.9 -24.4 1522.0 24.4 -0.1% 0.0% 0.988

1 66.60 1504.2 -31.6 1500.5 -31.6 -0.3% 0.0% 1.015

1 77.70 1342.6 -38.8 1328.7 -38.8 -1.0% 0.0% 1.027

1 88.80 1038.0 -46.0 1021.1 -46.0 -1.7% 0.0% 1.036

1 99.90 590.5 -53.2 590.5 -53.2 0.0% 0.0% 1.065

1 111.00 0.0 -60.4 0.0 -60.4 0.0% 0.0% 1.094
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? - (user toggle for max w)

Vehicle: 6 Axle Trailer

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 12 0 0 15.92 10.28 83.3

2 24 11 11 264 26.92 18.18 281.8

3 24 4.67 15.67 376.08 31.59 17.17 330.7

4 24 31 46.67 1120.08 62.59 10.47 655.1

5 24 4 50.67 1216.08 66.59 9.60 601.0

6 24 4 54.67 1312.08 70.59 8.74 546.9

132 4288.32 74.4 2498.7

truck length 54.67 ft

C.G. Dist 32.49 ft

C.G. Offset Dist 14.18 ft

C.G. to Midspan -7.09 ft

X to max moment Pt 62.59 ft

X/L or 1-X/L 0.44

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 2.187 k/ft for Moment per lane

correction midspan load, P axles -33.67 k for Moment per lane

axle Max moment at X 2498.7 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 3.26 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -50.2 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 3722.1 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 105.6 k for Shear per lane

axle Max midspan shear, Vm 39.6 k for Shear per lane

or

w Axle for Shear 1.19 k/ft for Shear per lane

P midspan for Shear 79.2 k at midspan for Shear per lane

axle shear Distribution factor 1.120 lanes

axle Impact 0.330

axle Max end shear, Vr*(L+I)*Distr 157.3 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 59.0 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 1.77 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 118.0 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff w equ for M

1 0.00 0.0 105.6 0.0 105.6 0.0% 0.0% 1.907

1 11.10 1025.9 92.4 1025.9 92.4 0.0% 0.0% 1.850

1 22.20 1782.2 79.2 1768.3 79.2 -0.8% 0.0% 1.794

1 33.30 2269.1 66.0 2260.9 66.0 -0.4% 0.0% 1.748

1 44.40 2486.5 52.8 2479.6 52.8 -0.3% 0.0% 1.677

1 55.50 2434.3 -39.6 2438.9 39.6 0.2% 0.0% 1.584

1 66.60 2486.5 -52.8 2479.6 -52.8 -0.3% 0.0% 1.677

1 77.70 2269.1 -66.0 2260.9 -66.0 -0.4% 0.0% 1.748

1 88.80 1782.2 -79.2 1768.3 -79.2 -0.8% 0.0% 1.794

1 99.90 1025.9 -92.4 1025.9 -92.4 0.0% 0.0% 1.850

1 111.00 0.0 -105.6 0.0 -105.6 0.0% 0.0% 1.907
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? - (user toggle for max w)

Vehicle: 3 Axle Straight

Axle Load, P, k Spa, ft Dist, XA, ft P*XDist, XB, ft R left, k M at max pt

1 12 0 0 41.20 7.55 244.1

2 24 15 15 360 56.20 11.85 665.9

3 24 4 19 456 60.20 10.98 617.3

4 0 0 19 0 60.20 0.00 0.0

5 0 0 19 0 60.20 0.00 0.0

6 0 0 19 0 60.20 0.00 0.0

60 816 30.4 1527.3

truck length 19 ft

C.G. Dist 13.60 ft

C.G. Offset Dist 1.40 ft

C.G. to Midspan -0.70 ft

X to max moment Pt 56.20 ft

X/L or 1-X/L 0.49

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.062 k/ft for Moment per lane

correction midspan load, P axles -3.96 k for Moment per lane

axle Max moment at X 1527.3 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.58 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -5.9 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2275.0 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 57.1 k for Shear per lane

axle Max midspan shear, Vm 27.1 k for Shear per lane

or

w Axle for Shear 0.54 k/ft for Shear per lane

P midspan for Shear 54.2 k at midspan for Shear per lane

axle shear Distribution factor 1.120 lanes

axle Impact 0.330

axle Max end shear, Vr*(L+I)*Distr 85.0 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 40.3 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 0.81 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 80.7 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LLM LL actualV LL actual diff diffw equ for M

1 0.00 0.0 57.1 0.0 57.1 0.0% 0.0% 1.030

1 11.10 567.0 51.1 567.0 51.1 0.0% 0.0% 1.023

1 22.20 1003.1 45.1 1000.8 45.1 -0.2% 0.0% 1.015

1 33.30 1308.3 39.1 1301.4 39.1 -0.5% 0.0% 1.006

1 44.40 1482.7 33.1 1468.8 33.1 -0.9% 0.0% 0.993

1 55.50 1526.1 -27.1 1527.0 27.1 0.1% 0.0% 0.991

1 66.60 1482.7 -33.1 1468.8 -33.1 -0.9% 0.0% 0.993

1 77.70 1308.3 -39.1 1301.4 -39.1 -0.5% 0.0% 1.006

1 88.80 1003.1 -45.1 1000.8 -45.1 -0.2% 0.0% 1.015

1 99.90 567.0 -51.1 567.0 -51.1 0.0% 0.0% 1.023

1 111.00 0.0 -57.1 0.0 -57.1 0.0% 0.0% 1.030
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? - (user toggle for max w)

Vehicle: 4 Axle Straight

Axle Load, P, k Spa, ft Dist, XA, ft P*XDist, XB, ft R left, k M at max pt

1 12 0 0 39.46 7.73 235.3

2 19 15 15 285 54.46 9.68 514.1

3 19 4 19 361 58.46 8.99 502.3

4 19 4 23 437 62.46 8.31 464.1

5 0 0 23 0 62.46 0.00 0.0

6 0 0 23 0 62.46 0.00 0.0

69 1083 34.7 1715.7

truck length 23 ft

C.G. Dist 15.70 ft

C.G. Offset Dist 0.70 ft

C.G. to Midspan -0.35 ft

X to max moment Pt 55.85 ft

X/L or 1-X/L 0.50

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.201 k/ft for Moment per lane

correction midspan load, P axles -4.85 k for Moment per lane

axle Max moment at X 1715.7 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.79 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -7.2 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2555.7 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 64.5 k for Shear per lane

axle Max midspan shear, Vm 30.0 k for Shear per lane

or

w Axle for Shear 0.62 k/ft for Shear per lane

P midspan for Shear 59.9 k at midspan for Shear per lane

axle shear Distribution factor 1.120 lanes

axle Impact 0.330

axle Max end shear, Vr*(L+I)*Distr 96.0 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 44.6 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 0.93 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 89.3 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LLM LL actualV LL actual diff diffw equ for M

1 0.00 0.0 64.5 0.0 64.5 0.0% 0.0% 1.164

1 11.10 638.9 57.6 638.9 57.6 0.0% 0.0% 1.152

1 22.20 1129.9 50.7 1124.6 50.7 -0.5% 0.0% 1.141

1 33.30 1472.8 43.8 1464.0 43.8 -0.6% 0.0% 1.132

1 44.40 1667.9 36.9 1671.0 36.9 0.2% 0.0% 1.130

1 55.50 1714.9 -30.0 1724.8 30.0 0.6% 0.0% 1.120

1 66.60 1667.9 -36.9 1671.0 -36.9 0.2% 0.0% 1.130

1 77.70 1472.8 -43.8 1464.0 -43.8 -0.6% 0.0% 1.132

1 88.80 1129.9 -50.7 1124.6 -50.7 -0.5% 0.0% 1.141

1 99.90 638.9 -57.6 638.9 -57.6 0.0% 0.0% 1.152

1 111.00 0.0 -64.5 0.0 -64.5 0.0% 0.0% 1.164
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: 5 Axle Semi

Axle Load, P, k Spa, ft Dist, XA, ft P*XDist, XB, ft R left, k M at max pt

1 8 0 0 37.71 5.28 158.4

2 17 11 11 187 48.71 9.54 434.8

3 17 4 15 255 52.71 8.93 470.6

4 17 16 31 527 68.71 6.48 341.4

5 17 4 35 595 72.71 5.86 309.1

6 0 0 35 0 72.71 0.00 0.0

76 1564 36.1 1714.3

truck length 35 ft

C.G. Dist 20.58 ft

C.G. Offset Dist 5.58 ft

C.G. to Midspan 2.79 ft

X to max moment Pt 52.71 ft

X/L or 1-X/L 0.47

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.250 k/ft for Moment per lane

correction midspan load, P axles -7.80 k for Moment per lane

axle Max moment at X 1714.3 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.86 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -11.6 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2553.7 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 66.1 k for Shear per lane

axle Max midspan shear, Vm 28.1 k for Shear per lane

or

w Axle for Shear 0.68 k/ft for Shear per lane

P midspan for Shear 56.3 k at midspan for Shear per lane

axle shear Distribution factor 1.120 lanes

axle Impact 0.330

axle Max end shear, Vr*(L+I)*Distr 98.5 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 41.9 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 1.02 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 83.8 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LLM LL actualV LL actual diff diffw equ for M

1 0.00 0.0 66.1 0.0 66.1 0.0% 0.0% 1.196

1 11.10 649.6 58.5 649.6 58.5 0.0% 0.0% 1.172

1 22.20 1145.3 50.9 1130.6 50.9 -1.3% 0.0% 1.147

1 33.30 1487.0 43.3 1466.0 43.3 -1.4% 0.0% 1.133

1 44.40 1674.6 35.7 1667.0 35.7 -0.5% 0.0% 1.128

1 55.50 1708.3 -28.1 1709.0 28.1 0.0% 0.0% 1.110

1 66.60 1674.6 -35.7 1667.0 -35.7 -0.5% 0.0% 1.128

1 77.70 1487.0 -43.3 1466.0 -43.3 -1.4% 0.0% 1.133

1 88.80 1145.3 -50.9 1130.6 -50.9 -1.3% 0.0% 1.147

1 99.90 649.6 -58.5 649.6 -58.5 0.0% 0.0% 1.172

1 111.00 0.0 -66.1 0.0 -66.1 0.0% 0.0% 1.196
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? - (user toggle for max w)

Vehicle: H-20

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 42.90 4.91 167.3

2 32 14 14 448 56.90 15.60 887.4

3 0 0 14 0 56.90 0.00 0.0

4 0 0 14 0 56.90 0.00 0.0

5 0 0 14 0 56.90 0.00 0.0

6 0 0 14 0 56.90 0.00 0.0

40 448 20.5 1054.7

truck length 14 ft

C.G. Dist 11.20 ft

C.G. Offset Dist 2.80 ft

C.G. to Midspan -1.40 ft

X to max moment Pt 56.90 ft

X/L or 1-X/L 0.49

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 0.721 k/ft for Moment per lane

correction midspan load, P axles -2.02 k for Moment per lane

axle Max moment at X 1054.7 ft k per lane

axle moment Distribution factor 1.120 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.07 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -3.0 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 1571.1 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 39.0 k for Shear per lane

axle Max midspan shear, Vm 19.0 k for Shear per lane

or

w Axle for Shear 0.36 k/ft for Shear per lane

P midspan for Shear 38.0 k at midspan for Shear per lane

axle shear Distribution factor 1.120 lanes

axle Impact 0.330

axle Max end shear, Vr*(L+I)*Distr 58.1 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 28.3 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 0.54 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 56.6 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.00 k/ft/lane

lane Distribution factor 1.120

lane Impact 0.00

wLane (L+I)*Distr 0.00 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 39.0 0.0 39.0 0.0% 0.0%

1 11.10 388.4 35.0 388.4 35.0 0.0% 0.0%

1 22.20 688.0 31.0 688.0 31.0 0.0% 0.0%

1 33.30 898.8 27.0 898.8 27.0 0.0% 0.0%

1 44.40 1020.8 23.0 1020.8 23.0 0.0% 0.0%

1 55.50 1054.0 -19.0 1054.0 19.0 0.0% 0.0%

1 66.60 1020.8 -23.0 1020.8 -23.0 0.0% 0.0%

1 77.70 898.8 -27.0 898.8 -27.0 0.0% 0.0%

1 88.80 688.0 -31.0 688.0 -31.0 0.0% 0.0%

1 99.90 388.4 -35.0 388.4 -35.0 0.0% 0.0%

1 111.00 0.0 -39.0 0.0 -39.0 0.0% 0.0%
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LIVE LOAD and DYNAMIC LOAD, L+I

Rutland VT

Span: 111 ft

C.G. to Midspan - or +? + (user toggle for max w)

Vehicle: HL-93

Axle Load, P, k Spa, ft Dist, XA, ft P*X Dist, XB, ft R left, k M at max pt

1 8 0 0 39.17 5.18 163.3

2 32 14 14 448 53.17 16.67 886.4

3 32 14 28 896 67.17 12.64 671.8

4 0 0 28 0 67.17 0.00 0.0

5 0 0 28 0 67.17 0.00 0.0

6 0 0 28 0 67.17 0.00 0.0

72 1344 34.5 1721.5

truck length 28 ft

C.G. Dist 18.67 ft

C.G. Offset Dist 4.67 ft

C.G. to Midspan 2.33 ft

X to max moment Pt 53.17 ft

X/L or 1-X/L 0.48

Loads for Moment Envelope due to Axle Loads:

equivalent distr load, w axles 1.254 k/ft for Moment per lane

correction midspan load, P axles -7.74 k for Moment per lane

axle Max moment at X 1721.5 ft k per lane

axle moment Distribution factor 1.180 lanes

axle Impact 0.33

w Axle (L+I)*Distr for Moment 1.97 k/ft for Moment

correction midspan load, P axles (L+I)*Distr -12.1 k for Moment (negative is up)

axle Max moment (L+I)*Distr at X 2701.8 ft k 

Loads for Shear Envelope due to Axle Loads:

axle Max end shear, Vr 65.9 k for Shear per lane

axle Max midspan shear, Vm 29.9 k for Shear per lane

or

w Axle for Shear 0.65 k/ft for Shear per lane

P midspan for Shear 59.9 k at midspan for Shear per lane

axle shear Distribution factor 1.180 lanes

axle Impact 0.330

axle Max end shear, Vr*(L+I)*Distr 103.5 k end for Shear

axle Max midspan shear, Vm*(L+I)*Distr 47.0 k midspan for Shear

or

w Axle (L+I)*Distr for Shear 1.02 k/ft for Shear

P midspan Axle (L+I)*Distr for Shear 94.0 k at midspan for Shear

Load for Moment and Shear due to Lane Load:

w lane 0.64 k/ft/lane

lane Distribution factor 1.180

lane Impact 0.00

wLane (L+I)*Distr 0.76 k/ft for Moment and Shear

Compare computed Axle Moments and Shears for equivalent loads to actuals (per lane, without L+I):

Moment Shear

Span X M equ LL V equ LL M LL actual V LL actual diff diff

1 0.00 0.0 65.9 0.0 65.9 0.0% 0.0%

1 11.10 652.1 58.7 652.1 58.7 0.0% 0.0%

1 22.20 1149.7 51.5 1144.3 51.5 -0.5% 0.0%

1 33.30 1492.9 44.3 1476.7 44.3 -1.1% 0.0%

1 44.40 1681.6 37.1 1671.7 37.1 -0.6% 0.0%

1 55.50 1715.9 -29.9 1718.0 29.9 0.1% 0.0%

1 66.60 1681.6 -37.1 1671.7 -37.1 -0.6% 0.0%

1 77.70 1492.9 -44.3 1476.7 -44.3 -1.1% 0.0%

1 88.80 1149.7 -51.5 1144.3 -51.5 -0.5% 0.0%

1 99.90 652.1 -58.7 652.1 -58.7 0.0% 0.0%

1 111.00 0.0 -65.9 0.0 -65.9 0.0% 0.0%
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LinPro 2.7.5
File: C:\Users\densfo_t\Documents\LinPro files\vt truss span 1 REV 3.aln
Units:  kN-m
 
 
____________________________________________________________________________
Input Data 

Coordinates of joints/supports
     Joint             X            Y      Rx      Ry      Rt     SPRING.X     SPRING.Y   SPRING.ROT       CS.ROT
         0         0.000        0.000       1       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         1        11.375        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         2        22.750        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         3        34.125        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         4        45.500        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         5        56.875        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         6        68.250        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         7        79.625        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         8        91.000        0.000       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         9        11.375       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        10        34.125       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        11        56.875       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        12        79.625       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00

Members
Member Joint I Joint J Type Releases
0: 0 1 BOT CHORD1 111111
1: 1 2 BOT CHORD1 111111
2: 2 3 BOT CHORD1 111111
3: 3 4 BOT CHORD1 111111
4: 4 5 BOT CHORD1 111111
5: 5 6 BOT CHORD1 111111
6: 6 7 BOT CHORD1 111111
7: 7 8 BOT CHORD1 111111
8: 0 9 END DIAGONAL 111111
9: 9 2 DIAGONAL 111111
10: 2 10 DIAGONAL 111111
11: 10 4 DIAGONAL 111111
12: 4 11 DIAGONAL 111111
13: 11 6 DIAGONAL 111111
14: 6 12 DIAGONAL 111111
15: 12 8 END DIAGONAL 111111
16: 1 9 VERTICAL 111111
17: 3 10 VERTICAL 111111
18: 5 11 VERTICAL 111111
19: 7 12 VERTICAL 111111
20: 9 10 TOP CHORD1 111111
21: 10 11 TOP CHORD1 111111
22: 11 12 TOP CHORD1 111111

Cross Sections
0: BOT CHORD1

A= 1.840E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

1: TOP CHORD1
A= 3.470E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

2: DIAGONAL
A= 1.240E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

3: VERTICAL
A= 1.490E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

4: END DIAGONAL
A= 3.472E+03
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05
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Load
0: Distributed Load 

Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00

1: Distributed Load 
Load Case: DC2  DECK
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.95
p2= -1.95

2: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

3: Distributed Load 
Load Case: DW  FWS UTIL
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.60
p2= -0.60

4: Distributed Load 
Load Case: DC3  SDL RT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.20
p2= -0.20

5: Distributed Load 
Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.85
p2= -0.85

6: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00

7: Distributed Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -2.38
p2= -2.38

8: Distributed Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
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p1= -1.24
p2= -1.24

9: Distributed Load 
Load Case: L+I  M&V LANE
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.76
p2= -0.76

10: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.95
p2= -1.95

11: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.07
p2= -1.07

12: Distributed Load 
Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -3.80
p2= -3.80

13: Distributed Load 
Load Case: DC DEAD LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -3.80
p2= -3.80

14: Point Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 14.90
Moment M= 0.00

15: Point Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -89.80
Moment M= 0.00

16: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 22.60
Moment M= 0.00

17: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -58.60
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Moment M= 0.00

18: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.27
p2= -1.27

19: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.70
p2= -0.70

20: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 14.70
Moment M= 0.00

21: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -38.20
Moment M= 0.00

22: Distributed Load 
Load Case: UNIT DISTR DOWN -1.0 K/FT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 1.00
p2= 1.00

23: Point Load 
Load Case: UNIT POINT MIDSPAN UP +1.0 K
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 1.00
Moment M= 0.00

24: Distributed Load 
Load Case: UNIT DISTR DOWN -1.0 K/FT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00

25: Point Load 
Load Case: UNIT POINT MIDSPAN DOWN -1.0 K
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -1.00
Moment M= 0.00

26: Distributed Load 
Load Case: UNIT DISTR DOWN -1.0 K/FT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.00
p2= -1.00
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Load Applied on Joints
Joint Applied Loads
4: 14, 15, 20, 21, 23, 25

Load Applied on Members
Member Applied Loads
0: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 26
1: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
2: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
3: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
4: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
5: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
6: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24
7: 1, 3, 4, 5, 6, 7, 8, 9, 13, 18, 19, 24

Load Cases
0: DC1  STEEL WT
1: DC2  DECK
2: DC3  SDL LT
3: DW  FWS UTIL
4: L+I  MOMENT TRUCK ENV
5: L+I  SHEAR TRUCK ENV
6: L+I  M&V LANE
7: DC3  SDL RT
8: FATIGUE MOMENT ENV
9: FATIGUE SHEAR ENV
10: DC DEAD LT
11: UNIT DISTR DOWN -1.0 K/FT
12: UNIT POINT MIDSPAN UP +1.0 K
13: UNIT POINT MIDSPAN DOWN -1.0 K

Load Combinations
0: SCV I DEAD DEFL LT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 1.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME

M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

1: SVC I DEAD DEFL RT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 1.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

2: STRI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 1.75xL+I  MOMENT TRUC
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.25xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

3: STRI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 0.00xL+I  MOMENT TRUCK
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.25xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

4: SVCII MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 1.30xL+I  MOMENT TRU
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

5: SVCII SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 1.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

6: FATGI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRU
LANE + 0.00xDC3  SDL RT + 1.50xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

7: FATGI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 1.50xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.00xUNIT DISTR DOWN -1
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

8: L+I MOMENT 3S2 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.73xUNIT DISTR DOW
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

9: L+I SHEAR 3S2 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMEN
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.97xUNIT DISTR DOW
72.70xUNIT POINT MIDSPAN DOWN -1.0 K

10: L+I MOMENT 6AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 3.26xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

11: L+I SHEAR 6AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.77xUNIT
+1.0 K + 118.00xUNIT POINT MIDSPAN DOWN -1.0 K

12: L+I MOMENT 3AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.58xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

13: L+I SHEAR 3AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.81xUNIT
+1.0 K + 80.70xUNIT POINT MIDSPAN DOWN -1.0 K

14: L+I MOMENT 4AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.79xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

15: L+I SHEAR 4AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
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0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.93xUNIT
+1.0 K + 89.30xUNIT POINT MIDSPAN DOWN -1.0 K

16: L+I MOMENT 5AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  M
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.86xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K

17: L+I SHEAR 5AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MO
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.02xUNIT
+1.0 K + 83.80xUNIT POINT MIDSPAN DOWN -1.0 K

18: L+I MOMENT H20 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOM
+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.07xUNIT DISTR
0.00xUNIT POINT MIDSPAN DOWN -1.0 K

19: L+I SHEAR H20 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.54xUNIT DISTR DOW
56.60xUNIT POINT MIDSPAN DOWN -1.0 K

Masses

Masses Applied on Joints
Joint Applied Masses

============================================================================
Static Analysis Results
____________________________________________________________________________
 
 
____________________________________________________________________________
Load Case: DW  FWS UTIL
 
 
 
____________________________________________________________________________
Load Case: L+I  MOMENT TRUCK ENV
 
 
 
____________________________________________________________________________
Load Case: L+I  SHEAR TRUCK ENV
 
 
 
____________________________________________________________________________
Load Case: L+I  M&V LANE
 
 
 
____________________________________________________________________________
Load Case: DC DEAD LT
 
 
 
____________________________________________________________________________
Load Case: UNIT DISTR DOWN -1.0 K/FT
 
 
 
____________________________________________________________________________
Load Case: UNIT POINT MIDSPAN UP +1.0 K
 
 
 
____________________________________________________________________________
Load Case: UNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I MOMENT 3S2 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.73xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I SHEAR 3S2 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.0
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.97xUNIT
+1.0 K + 72.70xUNIT POINT MIDSPAN DOWN -1.0 K
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____________________________________________________________________________
Load Combination: L+I MOMENT 6AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 3.26xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I SHEAR 6AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.77xUNIT
+1.0 K + 118.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I MOMENT 3AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.58xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I SHEAR 3AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.81xUNIT
+1.0 K + 80.70xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I MOMENT 4AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.79xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I SHEAR 4AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.93xUNIT
+1.0 K + 89.30xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I MOMENT 5AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.86xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I SHEAR 5AXLE ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.02xUNIT
+1.0 K + 83.80xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I MOMENT H20 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 1.07xUNIT
+1.0 K + 0.00xUNIT POINT MIDSPAN DOWN -1.0 K
 
 
 
____________________________________________________________________________
Load Combination: L+I SHEAR H20 ENV = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.0
0.00xL+I  M&V LANE + 0.00xDC3  SDL RT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xDC DEAD LT + 0.54xUNIT
+1.0 K + 56.60xUNIT POINT MIDSPAN DOWN -1.0 K
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VT truss span 1, for Rating
Units:  feet, kips

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-34
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VT truss span 1, for Rating
Units:  feet, kips Structure, Load Case: DW  FWS UTIL

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-35
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VT truss span 1, for Rating
Units:  feet, kips Structure, Load Case: L+I  MOMENT TRUCK ENV

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-36
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VT truss span 1, for Rating
Units:  feet, kips Structure, Load Case: L+I  SHEAR TRUCK ENV
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VT truss span 1, for Rating
Units:  feet, kips Structure, Load Case: L+I  M&V LANE

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-38
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VT truss span 1, for Rating
Units:  feet, kips Structure, Load Case: DC DEAD LT

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-39
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VT truss span 1, for Rating
Units:  feet, kips Structure, Load Case: UNIT DISTR DOWN -1.0 K/FT

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-40
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VT truss span 1, for Rating
Units:  feet, kips Structure, Load Case: UNIT POINT MIDSPAN UP +1.0 K

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-41
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VT truss span 1, for Rating
Units:  feet, kips Structure, Load Case: UNIT POINT MIDSPAN DOWN -1.0 K
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Case: DW  FWS UTIL

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-43
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Case: DW  FWS UTIL

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-44
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Case: L+I  MOMENT TRUCK ENV
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Case: L+I  MOMENT TRUCK ENV

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-46
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Case: L+I  SHEAR TRUCK ENV

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-47
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Case: L+I  SHEAR TRUCK ENV

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-48



31.61 31.6131.43 31.43

66.28 66.2866.28 66.2866.28 66.2866.28 66.28

31.43 31.4331.61 31.61

-44.15

-44.15

30.57

30.57

-18.45

-18.45
6.14

6.146.14

6.14
-18.45

-18.45

30.57

30.57

-44.15

-44.15

9.30

9.30

8.67

8.67

8.67

8.67

9.30

9.30

-53.15 -53.15
-70.65 -70.65

-53.15 -53.15

LinPro 2.7.5 | Enes Siljak | eness@bosnia.ba | www.line.co.ba Page 22 of 55

VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Case: L+I  M&V LANE

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-49
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Case: L+I  M&V LANE

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-50
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Case: DC DEAD LT

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-51
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Case: DC DEAD LT

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-52
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Case: UNIT DISTR DOWN -1.0 K/FT

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-53
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Case: UNIT DISTR DOWN -1.0 K/FT

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-54
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Case: UNIT POINT MIDSPAN UP +1.0 K

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-55
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Case: UNIT POINT MIDSPAN UP +1.0 K

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-56
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Case: UNIT POINT MIDSPAN DOWN -1.0 K
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Case: UNIT POINT MIDSPAN DOWN -1.0 K
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Comb: L+I MOMENT 3S2 ENV
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Comb: L+I MOMENT 3S2 ENV

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-60
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Comb: L+I SHEAR 3S2 ENV
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VT truss span 1, for Rating
Units:  feet, kips Reactions, Comb: L+I SHEAR 3S2 ENV
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VT truss span 1, for Rating
Units:  feet, kips Axial Force Diagram, Comb: L+I MOMENT 6AXLE ENV
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LinPro 2.7.5
File: C:\Users\densfo_t\Documents\LinPro files\vt truss span 2 REV 6.aln
Units:  kN-m
 
 
____________________________________________________________________________
Input Data 

Coordinates of joints/supports
     Joint             X            Y      Rx      Ry      Rt     SPRING.X     SPRING.Y   SPRING.ROT       CS.ROT
         0         0.000        0.000       1       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
         1        11.100        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         2        22.200        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         3        33.300        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         4        44.400        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         5        55.500        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         6        66.600        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         7        77.700        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         8        88.800        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
         9        99.900        0.000       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        10       111.000        0.000       0       1       0    0.00E+000    0.00E+000    0.00E+000         0.00
        11        11.100       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        12        33.300       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        13        55.500       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        14        77.700       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00
        15        99.900       11.250       0       0       0    0.00E+000    0.00E+000    0.00E+000         0.00

Members
Member Joint I Joint J Type Releases
0: 0 1 BOT CHORD1 111111
1: 1 2 BOT CHORD1 111111
2: 2 3 BOT CHORD2 111111
3: 3 4 BOT CHORD2 111111
4: 4 5 BOT CHORD3 111111
5: 5 6 BOT CHORD3 111111
6: 6 7 BOT CHORD2 111111
7: 7 8 BOT CHORD2 111111
8: 8 9 BOT CHORD1 111111
9: 9 10 BOT CHORD1 111111
10: 0 11 END POST 111111
11: 11 2 DIAGONAL 111111
12: 2 12 DIAGONAL 111111
13: 12 4 DIAGONAL 111111
14: 4 13 DIAGONAL 111111
15: 13 6 DIAGONAL 111111
16: 6 14 DIAGONAL 111111
17: 14 8 DIAGONAL 111111
18: 8 15 DIAGONAL 111111
19: 15 10 END POST 111111
20: 1 11 VERTICAL 111111
21: 3 12 VERTICAL 111111
22: 5 13 VERTICAL 111111
23: 7 14 VERTICAL 111111
24: 9 15 VERTICAL 111111
25: 11 12 TOP CHORD1 111111
26: 12 13 TOP CHORD2 111111
27: 13 14 TOP CHORD2 111111
28: 14 15 TOP CHORD1 111111

Cross Sections
0: BOT CHORD1

A= 1.840E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

1: TOP CHORD1
A= 3.470E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

2: DIAGONAL
A= 1.240E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

3: VERTICAL
A= 1.490E-01
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I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

4: BOT CHORD2
A= 2.021E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

5: TOP CHORD2
A= 4.700E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

6: END POST
A= 1.840E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

7: BOT CHORD3
A= 2.451E-01
I= 1.000E-04
E= 4176000.00
alpha= 1.2E-05

Load
0: Distributed Load 

Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.35
p2= -1.35

1: Distributed Load 
Load Case: DC2  DECK
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.95
p2= -1.95

2: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

3: Distributed Load 
Load Case: DW  FWS UTIL
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.60
p2= -0.60

4: Distributed Load 
Load Case: blank
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.30
p2= -1.30

5: Distributed Load 
Load Case: DC3  SDL RT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
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p1= -0.20
p2= -0.20

6: Distributed Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.97
p2= -1.97

7: Distributed Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.02
p2= -1.02

8: Distributed Load 
Load Case: L+I M&V LANE
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.76
p2= -0.76

9: Distributed Load 
Load Case: DC  DEAD LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -4.10
p2= -4.10

10: Point Load 
Load Case: L+I  MOMENT TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 12.10
Moment M= 0.00

11: Point Load 
Load Case: L+I  SHEAR TRUCK ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -94.00
Moment M= 0.00

12: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -21.40
Moment M= 0.00

13: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 21.40
Moment M= 0.00

14: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -75.90
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Moment M= 0.00

15: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.88
p2= -1.88

16: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.02
p2= -1.02

17: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.62
p2= -1.62

18: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.88
p2= -0.88

19: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 18.50
Moment M= 0.00

20: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -65.60
Moment M= 0.00

21: Distributed Load 
Load Case: DC1  STEEL WT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

22: Distributed Load 
Load Case: DC3  SDL LT
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.05
p2= -1.05

23: Distributed Load 
Load Case: blank
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.10
p2= -1.10

LinPro 2.7.5 | Enes Siljak | eness@bosnia.ba | www.line.co.ba Page 4 of 45

Rutland VT truss span 2, for Rating

RIPLEY RD/OTTER CREEK, RUTLAND, VT    Design:  TD    Checked:  MAB                           L-86



24: Distributed Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.06
p2= -1.06

25: Distributed Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.57
p2= -0.57

26: Point Load 
Load Case: FATIGUE MOMENT ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 12.10
Moment M= 0.00

27: Point Load 
Load Case: FATIGUE SHEAR ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -42.80
Moment M= 0.00

28: Distributed Load 
Load Case: blank
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 0.00
p2= 0.00

29: Distributed Load 
Load Case: blank
Load Name: 
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 0.00
p2= 0.00

30: Distributed Load 
Load Case: blank
Load Name: Distributed2
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= 0.00
p2= 0.00

31: Distributed Load 
Load Case: L+I MOMENT 3S2 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.73
p2= -1.73

32: Distributed Load 
Load Case: L+I SHEAR 3S2 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.97
p2= -0.97
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33: Distributed Load 
Load Case: L+I MOMENT 6AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -3.26
p2= -3.26

34: Distributed Load 
Load Case: L+I SHEAR 6AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.77
p2= -1.77

35: Distributed Load 
Load Case: L+I MOMENT 3AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.58
p2= -1.58

36: Distributed Load 
Load Case: L+I SHEAR 3AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.81
p2= -0.81

37: Distributed Load 
Load Case: L+I MOMENT 4AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.79
p2= -1.79

38: Distributed Load 
Load Case: L+I SHEAR 4AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.93
p2= -0.93

39: Distributed Load 
Load Case: L+I MOMENT 5AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.86
p2= -1.86

40: Distributed Load 
Load Case: L+I SHEAR 5AXLE ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.02
p2= -1.02

41: Distributed Load 
Load Case: L+I MOMENT H20 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -1.07
p2= -1.07

42: Distributed Load 
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Load Case: L+I SHEAR H20 ENV
Load Name: Distributed
Coordinate System: Global Y
a= 0.00
b= 1.00  On Member
p1= -0.54
p2= -0.54

43: Point Load 
Load Case: L+I MOMENT 3S2 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 14.20
Moment M= 0.00

44: Point Load 
Load Case: L+I SHEAR 3S2 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -72.70
Moment M= 0.00

45: Point Load 
Load Case: L+I MOMENT 6AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 50.20
Moment M= 0.00

46: Point Load 
Load Case: L+I SHEAR 6AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -118.00
Moment M= 0.00

47: Point Load 
Load Case: L+I MOMENT 3AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 5.90
Moment M= 0.00

48: Point Load 
Load Case: L+I SHEAR 3AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -80.70
Moment M= 0.00

49: Point Load 
Load Case: L+I MOMENT 4AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 7.20
Moment M= 0.00

50: Point Load 
Load Case: L+I SHEAR 4AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -89.30
Moment M= 0.00

51: Point Load 
Load Case: L+I MOMENT 5AXLE ENV
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Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 11.60
Moment M= 0.00

52: Point Load 
Load Case: L+I SHEAR 5AXLE ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -83.80
Moment M= 0.00

53: Point Load 
Load Case: L+I MOMENT H20 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= 3.00
Moment M= 0.00

54: Point Load 
Load Case: L+I SHEAR H20 ENV
Load Name: Point
Coordinate System: Global
a= 0.00  Absolute from Joint I
Force X= 0.00
Force Y= -56.60
Moment M= 0.00

Load Applied on Joints
Joint Applied Loads
5: 10, 11, 26, 27, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54

Load Applied on Members
Member Applied Loads
0: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
1: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
2: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
3: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
4: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
5: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
6: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
7: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
8: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
9: 1, 3, 5, 6, 7, 8, 9, 21, 22, 24, 25, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42

Load Cases
0: DC1  STEEL WT
1: DC2  DECK
2: DC3  SDL LT
3: DW  FWS UTIL
4: L+I  MOMENT TRUCK ENV
5: L+I  SHEAR TRUCK ENV
6: L+I M&V LANE
7: blank
8: DC3  SDL RT
9: DC  DEAD LT
10: FATIGUE MOMENT ENV
11: FATIGUE SHEAR ENV
12: L+I MOMENT 3S2 ENV
13: L+I SHEAR 3S2 ENV
14: L+I MOMENT 6AXLE ENV
15: L+I SHEAR 6AXLE ENV
16: L+I MOMENT 3AXLE ENV
17: L+I SHEAR 3AXLE ENV
18: L+I MOMENT 4AXLE ENV
19: L+I SHEAR 4AXLE ENV
20: L+I MOMENT 5AXLE ENV
21: L+I SHEAR 5AXLE ENV
22: L+I MOMENT H20 ENV
23: L+I SHEAR H20 ENV

Load Combinations
0: SVC I DEAD DEFL LT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 1.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME
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M&V LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

1: SCV I DEAD DEFL RT = 1.00xDC1  STEEL WT + 1.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOME
M&V LANE + 0.00xblank + 1.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00x
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

2: STRI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 1.75xL+I  MOMENT TRUC
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.25xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

3: STRI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.50xDW  FWS UTIL + 0.00xL+I  MOMENT TRUCK
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.25xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

4: SVC II MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 1.30xL+I  MOMENT TR
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

5: SVCII SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 1.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xblank + 0.00xDC3  SDL RT + 1.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

6: FATGI MOMENT = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRU
LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 1.50xFATIGUE MOMENT ENV + 0.00xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

7: FATGI SHEAR = 0.00xDC1  STEEL WT + 0.00xDC2  DECK + 0.00xDC3  SDL LT + 0.00xDW  FWS UTIL + 0.00xL+I  MOMENT TRUC
LANE + 0.00xblank + 0.00xDC3  SDL RT + 0.00xDC  DEAD LT + 0.00xFATIGUE MOMENT ENV + 1.50xFATIGUE SHEAR ENV + 0.00xL+I 
MOMENT 6AXLE ENV + 0.00xL+I SHEAR 6AXLE ENV + 0.00xL+I MOMENT 3AXLE ENV + 0.00xL+I SHEAR 3AXLE ENV + 0.00xL+I MOMENT 4
MOMENT 5AXLE ENV + 0.00xL+I SHEAR 5AXLE ENV + 0.00xL+I MOMENT H20 ENV + 0.00xL+I SHEAR H20 ENV

Masses

Masses Applied on Joints
Joint Applied Masses

============================================================================
Static Analysis Results
____________________________________________________________________________
 
 
____________________________________________________________________________
Load Case: DW  FWS UTIL
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         33.300000          0.000000
        10           0.000000         33.300000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I  MOMENT TRUCK ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        103.285000          0.000000
        10           0.000000        103.285000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I  SHEAR TRUCK ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        103.610000          0.000000
        10           0.000000        103.610000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I M&V LANE
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         42.180000          0.000000
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        10           0.000000         42.180000          0.000000
 
 
____________________________________________________________________________
Load Case: DC  DEAD LT
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        227.550000          0.000000
        10           0.000000        227.550000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I MOMENT 3S2 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         88.915000          0.000000
        10           0.000000         88.915000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I SHEAR 3S2 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         90.185000          0.000000
        10           0.000000         90.185000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I MOMENT 6AXLE ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        155.830000          0.000000
        10           0.000000        155.830000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I SHEAR 6AXLE ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000        157.235000          0.000000
        10           0.000000        157.235000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I MOMENT 3AXLE ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         84.740000          0.000000
        10           0.000000         84.740000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I SHEAR 3AXLE ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         85.305000          0.000000
        10           0.000000         85.305000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I MOMENT 4AXLE ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         95.745000          0.000000
        10           0.000000         95.745000          0.000000
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____________________________________________________________________________
Load Case: L+I SHEAR 4AXLE ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         96.265000          0.000000
        10           0.000000         96.265000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I MOMENT 5AXLE ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         97.430000          0.000000
        10           0.000000         97.430000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I SHEAR 5AXLE ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         98.510000          0.000000
        10           0.000000         98.510000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I MOMENT H20 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         57.885000          0.000000
        10           0.000000         57.885000          0.000000
 
 
____________________________________________________________________________
Load Case: L+I SHEAR H20 ENV
 
 
Reactions in global CS
     Joint                 Rx                Ry                 M
         0           0.000000         58.270000          0.000000
        10           0.000000         58.270000          0.000000
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I SHEAR 3S2 ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I MOMENT 6AXLE ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I SHEAR 6AXLE ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I MOMENT 3AXLE ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I SHEAR 3AXLE ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I MOMENT 4AXLE ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I SHEAR 4AXLE ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I MOMENT 5AXLE ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I SHEAR 5AXLE ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I MOMENT H20 ENV
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Rutland VT truss span 2, for Rating Structure, Load Case: L+I SHEAR H20 ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: DW  FWS UTIL
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I  MOMENT TRUCK ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I  SHEAR TRUCK ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I M&V LANE
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: DC  DEAD LT
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I MOMENT 3S2 ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I SHEAR 3S2 ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I MOMENT 6AXLE ENV



147.69 147.69147.32 147.32

379.78 379.78379.79 379.79

534.97 534.97534.97 534.97

379.79 379.79379.78 379.78

147.32 147.32147.69 147.69

-209.59

-209.59

179.11

179.11

-151.90

-151.90

124.28

124.28

-96.66

-96.66-96.66

-96.66

124.28

124.28

-151.90

-151.90

179.11

179.11

-209.59

-209.59

21.14

21.14

19.68

19.68

137.61

137.61

19.68

19.68

21.14

21.14

-273.08 -273.08

-467.09 -467.09-467.09 -467.09

-273.08 -273.08

LinPro 2.7.5 | Enes Siljak | eness@bosnia.ba | www.line.co.ba Page 37 of 45

Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I SHEAR 6AXLE ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I MOMENT 3AXLE ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I SHEAR 3AXLE ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I MOMENT 4AXLE ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I SHEAR 4AXLE ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I MOMENT 5AXLE ENV
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Rutland VT truss span 2, for Rating Axial Force Diagram, Case: L+I SHEAR 5AXLE ENV
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