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1.0 INPUT

Gantry Girder Span

1.1 Section Shape

Type
| Section

1.1.1 Top Plate

Width of Plate

Thickness of Plate
1.2 Wheel Arrangement

No of Wheels Per End Carriage
Distance of End Carriage Wheel Centers
Crane Rail Height

1.3 Restraints

Destabilizing

Restraint Condition

Span Type

1.4 Loads (Unfactored)

User Defined Wheel Load

Static Wheel Load

Transverse Surge Load Per Wheel
Dynamic Wheel Load Factor
Unfactored Weight of Crane Rail

1.5 Weld

Type
Weld Length

1.6 Deflection

Vertical Deflection Limit

Horizontal Deflection Limit
1.7 Properties

Modulus of Elasticity

Class of Crane
Steel Grade

7500 mm

Rolled | Section + Plate
UB 610x305x179 dys

350 mm ﬂ ﬂ
30 mm e

| o
|* 4l

2
4000 mm
100 mm

Yes

Compression Flange
Laterally Restrained
Both Flanges Fully
Restrained

Interior Span

Yes

100 kN
10 %

1.5

0.5 kN/m

Continuous ( )

5mm

600 —
500 v

Y

205000 N/mm?
Q3
460 N/mm?
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2.0 OUTPUT

2.1 Effective Length

Restraint Condition Factor
Effective Length of Gantry Girder

2.2 Section Properties

2.2.1 | Section [From Section Table]

Section Mass

Cross Sectional Area

Overall Depth of Section
Breadth of Section

Web Thickness

Flange Thickness

Root Radius

Depth of Web

End Clearance

Moment of Inertia - Major
Moment of Inertia - Minor
Radius of Gyration - Major
Radius of Gyration - Minor
Elastic Section Modulus - Major
Elastic Section Modulus - Minor
Plastic Section Modulus - Major
Plastic Section Modulus - Minor
Warping Constant

Buckling Parameter

Torsional Index

Torsion Constant
2.2.2 Plate

Area of Plate
Mass of Plate
Moment of Inertia - Major
Moment of Inertia - Minor

Torsion Constant
2.2.3 Elastic Section Properties (I + Plate)

Position of Neutral Axis Above Bottom
Flange

Moment of Inertia About Major Axis

Moment of Inertia About Minor Axis
Elastic Modulus About Major Axis (Top)

Elastic Modulus About Major Axis (Bottom) Zyxbtmp

Elastic Modulus About Minor Axis
Radius of Gyration

IVYP
Zxxtopp
ZYVP

fyp

0.85
LE * LG =6.38 m

179 kg/m
228 cm?
620.2 mm
307.1 mm
14.1 mm
23.6 mm
16.5 mm
540 mm
9.05 mm
153000 cm*
11400 cm*
25.9cm
7.07 cm
4930 cm3
743 cm?
5550 cm?>
1140 cm?
10.2 dm®
0.886
27.7

340 cm*

bp * t, =105 cm?

bp * tp * 7850 = 82.4 kg/m
t, * by® /12 =10718.8 cm*
by * t,3 /12 =78.8 cm*

b, *t,3/3=315cm*

((Abm * Dpm / 2) + (Apl * (Dbm + 0-5) * tp)) /

(Abm + Ap|) =412.6 mm

Ref: 5950-1:2000

Table 13

lixom + (Abm * (ynap - (Dbm / 2))2) + IyypI + (Apl

* (Dpm + 0.5* tp - Ynap)?) = 229061.3 cm*

lyybm *+ hxxpl = 22118.8 cm?

Ixxp / (Dpm + - ynap) =9641 cm?

lxxp / Ynap = 5551.5 cm?
lyp / (b / 2) = 1263.9 cm3

(lyyp / (Apm + Agi))®> = 81.5 mm



Area of Beam Flange Aty = Tom * Bpm = 7247.6 mm?
Position of Equal Area Axis (E.A.A) Yeap = Tom+ (((Apm + Apl) / 2) - Aqp) / tom = 600.9 mm

2.2.4 Plastic Section Properties (I + Plate)

Plate Component Above E.A.A Sxupl = Apl * (Dpm +tp * 0.5 - Yeap) = 360.1 cm?

Plate Component Below E.A.A Sxipl = 0cm3

Top Flange Component Above E.A.A Swtfi. = Bpm * (Dpm - yeap)2 /2=57.1cm3

Top Flange Component Below E.A.A Syl = Bbm ™ (Yeap - (Dpm - Tom))? /2 =2.9cm?

Beam Web Component Above E.A.A Seuweb = 0cm3

Beam Web Component Below E.A.A Sxiweb = tom * (Dpm = (2 * Tpm)) * (Yeap - Tom = (Dpm - 2
* Tym) / 2) = 2349.5 cm?

Beam Bottom Flange Component Sxbfl = Afp * (Yeap - 0.5 * Tpm) = 4269.6 cm3

Plastic Section Modulus About Major Axis Sy = Syupl + Sxipl + Sxutfl + Sxitfl + Sxuweb

+ Syiweb + Subfl = 7039.2 cm?

2.2.5 Torsional Index (I + Plate) Annex. B.2.4.1

Combined Torsional Constant Jo = Jpm +Jp = 655 cm?

Position of Top Shear Center Sctp = ((Ap * 0.5 * tp) + (Agp * (tp + 0.5 * Tp))) / (Ap

from Top Section +Agp) =25.9 mm

Distance Between Flange Shear Centers  hgp = Dpm +t5- 0.5 * Tym - Scip = 612.5 mm

Torsional Index Xp = 0.566 * hgp * ((Apm + Ap) / 1p)> = 24.7

Buckling Parameter u = (4% Sep® * (1~ (Ilyyp / Ixxp))) / ((Apm + Ap)?

* hgp?))02% = 0.8 Annex. B.2.3

2.2.6 Flange Ratio / Mono Symmetry Index Cl. 4.3.6.7

Inertia of Top Flange (Major) lifp = hopl + (Tom * Bom® / 12) = 16414.8 cm*

Inertia of Top Flange (Minor) Iofp = Tom * Bpm>/ 12 = 5696 cm*

Flange Ratio Nsagp = ltfp / (lfp + lbfp) = 0.742

Mono Symmetry Index Weagp = 0.8 * ((2 * ngygp) - 1) = 0.388

2.2.7 Top Flange Properties (Top Flange of | Section + Plate)

Elastic Modulus Zoy, = hep/(bp/2)=938cm3
Plastic Modulus Stp = tp*bp?/ 4+ (Tom * Bpm> / 4) =1475.2 cm?
2.3 Section Classification Table 11
Maximum Steel Thickness tmax = Max(Tpm, ty) =30 mm
Steel Design Strength Py = 440 N/mm? Table 9
Ratio £ = (275/py)°>=0.791
Plate Outstand (Outstand Element) Ratior = (0.5* b, -0.5* Bpy) / tp =0.715
Inner Plate (Internal Element) Ratioz = Bpm/ tp=10.237
Beam Flange Ratios = bp/(2* Tpm) =7.415
Beam Web Ratios = dom / tom = 38.298
Flange Classification = Compact (9¢ < Flange <= 10g)
Web Classification = Plastic (Web < 80¢)
Overall Section Classification = Compact

2.4 Section Capacity Calculation

2.4.1 Shear Capacity Cl.4.2.3

Vertical Shear Capacity Pwp = 0.6 * py * tpm * Dpm = 2308.6 kN
Horizontal Shear Capacity of Beam Flange Pyhomp = 0.6 * p, * 0.9 * Ty, * By = 1722 kN



Horizontal Shear Capacity of Plate
Combined Horizontal Shear Capacity

2.4.2 Bending Capacity

Vertical Bending Capacity
Horizontal Moment Capacity Top Flange

2.4.3 Lateral Torsional Buckling Capacity

Slenderness Ratio
Slenderness Factor

Factor

Equivalent Slenderness
Limiting Equivalent Slenderness
Perry Factor

Euler Buckling Stress

Factor

Bending Strength

Buckling Moment Resistance

2.5 Load Calculations

2.5.1 Load Case

W.L - Dynamic Wheel Load
S.W - Self Weight of Gantry
S - Surge Wheel Load

C - Crabbing Wheel Load

2.5.2 Weight of Girder
Beam and Crane Rail Self Weight (S.W)

2.5.3 Dynamic Loads Per Wheel

Unfactored Transverse Surge Wheel Load

(S)
Max. Unfactored Dynamic Vertical Load
(W.L)

Unfactored Transverse Crabbing Load (C)

2.5.4 Load Combination

LC.O1-1.6xW.L+1.4xSW

Puhlp = 0.6 *p, * 0.9 *t, * b, = 2494.8 kN
Puhp = Pyhbmp *+ Pyhip = 4216.8 kN

Cl.4.2.5

Mo = Min(py * Sxp 1.2 * Py * Min(Zextoppr Zuhtmp)) = 2931.2 kKNm
Mcgp = Min(py * Segp 1.2 * py * Zig,) = 495.3 kNm

A = Lg/ryp=78.221
Vp = 1/(((4 * Nsagp * (1 - Nsagp)) + (0.05 * (A, / Xp)z)

+ Psagp?) > + Wsagp) > = 0.796 Annex. B.2.3
Bwp = MiN(Zxtopps Zuxbtmp) / Sxp = 1 Cl. 4.3.6.9
Mp = U*vp* A, * By’ =50.441
MNop = 0.4* (> *E/p,)°>=27.124
Nitp = 0.014 * (Aigp - Aop) = 0.326 Annex. B.2.2
Pep = (M *E) /N =795.2 N/mm?
dup = (Py+ ((Nitp + 1) * pep)) / 2 = 747.4 N/mm? Annex. B.2.1
Pbp = Pep * Py / (rep + (¢‘Ltp2 - (Pep * py))O.S) =290.6 N/mm?

Mballow = Pbp * Sxp =2045.2 kNm

Wsy = (Masspy + Massy)) * g + W, = 3.06 kN/m
sur = WSU * Wstat = 10 kN
dyn = Way * Weiar = 150 kN

Wea = Weyn/20=7.5kN

LC.02-14xW.L+14xSW+14xS+1.4xC

2.6 Analysis and Design

2.6.1 Shear
Load Applied Shear (kN) Capacity (kN) Shear Capacity Ratio
Combination | Vertical (V,) | Horizontal (V},) | Vertical (V) | Horizontal (V) | Vertical (V, / V.,) | Horizontal (V,, / V)
L.C.01 367 - 2308.6 - 0.16 -
L.C.02 367 20.5 2308.6 4216.8 0.16 0.0049

2.6.2 Moment



Load

Applied Moment (kNm)

Capacity (kNm)

Interaction Ratio

Combination

Vertical (M,)

Horizontal (M},)

Buckling (M)

Horizontal (M)

(Mv / Mcv) + (Mh / |Vlch)

L.C.01 510.1 - 2045.2 495.3 0.25
L.C.02 449.6 28.2 2045.2 495.3 0.28
2.6.3 Web Bearing Cl. 4.5.2.1
Stiff Bearing Length Dispersed Through Rail by = 2% (hy +tp) =260 mm
Bearing Capacity of Unstiffened Web Pow = (b1p + (5 * (Tom * rom))) * tom * Py = 2856.9 kN
2.6.4 Web Buckling Cl. 4.5.3.1
Effective Length of Web Lewebp = 1.2 * dpm = 648 mm

Buckling Capacity of Unstiffened Web Py

2.6.5 Check Plate to Beam Flange Weld

* P, = 1596.6 kN

25 * & * tpm /(b1p + (5 * (Tom + Fbm) * dpm))®?

Design Weld Strength Pww = 280 N/mm? Table 37
Shear Stress on Weld W = Vy * A * (Dpm + 0.5 %ty - Ynap) / (2% 0.7 * S * 1)
= 53.5 N/mm?
2.6.6 Deflection Check
2.6.6.1 Allowable Deflection
Allowable Vertical Deflection Oav = Lg /600 =12.5mm
Allowable Horizontal Deflection Oah = Lg/500=15mm
2.6.6.2 Actual Deflection
Vertical Deflection 6y = 2.7mm
Horizontal Deflection - due to Surge Ohs = 3.4 mm
Horizontal Deflection - due to Crab Ohe = 2.5mm
Horizontal Deflection 6n = max(6ps, Opc) = 3.4 mm
3.0 SUMMARY
3.1 Shear Capacity (kN)
Description Required Actual Status
Vertical 367 2308.6 PASS
Horizontal 20.5 4216.8 PASS
3.2 Bending Capacity (kNm)
Description Required Actual Status
Vertical (Buckling) 449.6 2045.2 PASS
Horizontal 28.2 495.3 PASS
Interaction Ratio 1 0.28 PASS
3.3 Web Capacity (kN)
Description Required Actual Status
Bearing 240 2856.9 PASS
Buckling 240 1596.6 PASS




Weld Capacity (N/mm?) 53.5 280 PASS
3.4 Deflection (mm)

Description Required Actual Status
Vertical 12.5 2.7 PASS
Horizontal 15 34 PASS




