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               BULKLEY RIVER CROSSING,  WIDENING OF 24.0m SPAN, TPG BRIDGE CHECKED

TASK: 6. SUPERSTRUCTURE ANALYSIS AND DESIGN DGT

DATE: DATE:

www.severko.com SUBTASK:  6.4. TPG SHEARS 5-Aug-08

AT END OF SPAN, Vdl+sdl= 541.537357 .KN REFERENCES:

Vll= 1200.8812 .KN

Vll_impact= 350.687512 .KN

 V(LL+IMP)max= 1551.56871 .KN

TOTAL MAX SHEAR 2093.10607 .KN

max SHEAR STRESS 50.3150497 MPA

WEB SLENDERNESS

WEB DEPTH 2600 .mm 102.36 in

WEB THICKNESS 16 .mm 0.63 in AREMA, CHAPTER 15

2600 : 16 = 162.5   § 1.7.3.

SHEAR AREA= 41600 .mm

§ 1.7.3 a) Thickness of web plate Girder

= 0.0074 X 2600 = 19.2131211 .mm> 16 MUST HAVE LONGITUDINAL STIFFENERS!

§ 1.7.3 b) Thickness of web plate Girder

MINIMUM THCK OF WEB WITH LONG. STIFFENERS= 9.60656054 .mm< 16 .mm

§ 1.7.3 c) Thickness of web plate Girder not to be less than 1/6 of the flange thck

8.33333333 .mm< 16 .mm

LONGITUDIANL STIFFENERS L 200x100x13 At 520mm from top flange

TRANSVERSE STIFFENERS:

INTERMEDIATE STIFFENERS L 200x100x13

STIFFENER SPACINGS 1470 .mm
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  § 1.7.8.

shear stres at the max shear 50.32 MPA 7302.62 psi

Requirements for stiffeners spacings:

(a) 76 in 1930.4 mm

(b) web depth 2600 mm

(.c) as per § 1.7.8. .10500*0.63/sqrt(7302.62) 1966.18 mm

min 1930.40 mm > 1470 mm  spacing is o.k.

da= .1470-13 1457 mm 57.36 in

D= 2600 2600 mm 102.36 in

t= 16 mm 0.63 in

I= 89.05250352 in4 3.7066E+07 mm4

for L 200x100x13, mom. Of inertia, I 1.60E+07 mm4 about axis x-x

plus statical moment=areaxdistance to the web face 1.94E+07 mm4

area= 3710 mm2

distance from c.g. of the angle to the web face 72.4 mm 2.85039 in

Total moment of inertia of the intermediate stiffener is:3.54E+07 mm4

note: moment of inertia for the intermediate stiffener is very close to the required, may use better stiffener:

L 203x102x19

Moment of inertia is: 2.29E+07 mm4

statical moment of inertia is: 3.05E+07 mm4

5.34E+07 mm4

area= 5460

distance from c.g. of the angle to the web face 7.48E+01

Width of the outstandig leg of the angle stiffener 200.00 mm

Max leg width: .=16*13 208.00 mm o.k.

Min leg width: .=2*25.4+2600/30 137.466667 mm o.k.

Stiffener leg is welded by both side 6mm fillet weld. o.k.
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f-the calculated compressive bending in the flange 145.484 .MPA = 21115 psi

22,500/sqrt(f)= 154.84 x 0.63 97.54 in

so, at the max compression in flange long. Stiffener is almost required, at any other location where, bending stress is les of 130 MPA, longitudinal

stiffener is required

22,500/sqrt(18500) 165.423 x 0.63 104.2

D/5= 520 O.K.

I

E

= 15.95718239 in4 6.6419E+06 mm4

moment of inertia about the line that is 

contact with the L200x100x13 long.stiff. 3.54E+07 mm4 o.k.

b'= 200 mm = 7.87 in

f= 145.4841616 .Mpa = 21115.26 psi

tlong= 13 mm = 0.512 in

b*sqrt(f)/2250= = 0.509 in 12.9165 mm o.k.

done

done
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BEARING STIFFENERS PL. 200X30 E/S

§ 1.7.7 c) Bearing stiffeners to be designed as columns

Area of column-bearring stiff+web .=684*16+2*416*30 35904 .mm2   § 1.7.7.

(12xweb thickxeach side of bearr)

I1= .=16*684^3/12+2*30*416*150^2 988284672 .mm4

.r1= 165.9088726

I2= .=16^3*684/12+2*30*416^3 4319711232 .mm4

.r2= 346.8613741

Kl=2/3*d .=2/3*2600 1733.333333 .mm

kl/rmin= 10.44750233 < 15

3388/sqrt(Fy)= 15.03207696

Fa=0.55*Fy 27939.04209 Psi = 192.5 MPA

fa=R/A= 58.29729469 .MPA < 192.5 O.K.

§ 1.7.7 d) Bearing stiffeners to be designed in bearing:

Bearing area..2x416x30 Area,bear= 24960 .mm2

.fbear= 83.8584162 MPA < 293.3 O.K.

As per Table 15-1-11 bearing on stiffeners in contact is 0.83Fy 293.3 MPA
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