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Bl MANHOLE BUOYANCY CALCULATION

Manhole details:

Pipe manhole Diameter = 1841 |mm Coupling Weight = 105|kg
bottom Diameter = 2200 {mm Flange weight = 300|kg
Manhole height = 4920 {mm Unit Weight Watter gw (kg/m3) 1000 (kg
Pipe weight (kg/m) = 396|kg/m Coefficient of Friction Tan(22 degree) f 0.4
Concrete Soil SG vd = 1917
Specific Gravity = 2.4 2.75 Ysub = 1219
Ka= 0.33

F DOWN = W manhole + W soil + W upperconcrete + W lowerconcrete + W friction

Calculation of Wmanhole Calculation of W upperconcrete

Pipe ND (m) 1.841 Outside Diameter (m) 2.56
ND 1800 Manhole Height (m) 4.92 Inner Side Diameter (m) 2.29
ND 1800 Pipe Weight (kg) 1948.32 Thickness (m) 0.2
ND 1800 Coupling Weight (kg) 105 Total Thickness (m) 0.5
ND1800 Upper Flange Weight (kg) 300 Manhole Diameter (m) 0.6
GRP Lower Cap Weight (kg) 70 Volume Of Upper Concrete (m 3 ) 1.28
Weight Of Manhole (kg) 2,430 Weight Of Upper Cncrete (kg) 3,075
Calculation of W soi Calculation of W rowerconcrete

Outside Diameter (m) 2.2 OUTSIDE DIAMETER (m) 2.2
Inner Side Diameter (m) 1.841 Inner Side Diameter (m) 1.84
Manhole Height (m) 4.92 Thickness (m) 0.2
Volume of Soil 5.61 Volume Of Upper Concrete (m 3 ) 0.23
Weight Of Soil (kg) 6,833 Weight Of Lower Concrete (kg) 548

s AV4

Calculation of W Friction S <z 1 A

Unit Weight Soil yd(Kg/m 3) 1917 = N =
Specific Gravity SG 2.75 R} ot = _ e E%\
Buoyant Unit Weight ysus (Kg/m3) 1219 = =— \ + E \
Unit Weight Watter yw (kg/m3)] 1000 = = = =
Ratio of Lateral Earth Pressure Ka 0.33 g‘ = -9
Coefficient of Friction Tan(22 degree) f 0.4 - E—
Resultant Horizontal Force Phr. (Kg) 6491.7 |_ B. _l L-A——l I——”>I
Sliding Resistance Rsi (Kg/m2) 17,947 Water level = ground level is assumed

Ka = 0,33 assumed for wet sand-gravel

ITotal F Down (kg) l 30,834 I vd = 1917 kg/m3 assumed for wet sandy- gravel.

FuP = Vmanhole X yw BUOYANCY RESULT

Calculation of F uwp

Total Manhole Volume (Vmanhote - m3): 13.10 Factor of Satey (F down / Fup) Result (FS >1,8)
Unit Weight water (Yw- Kg/m3) | 1000

Buoyancy Force Fouoyant (Kg) 13,097 2.35 O.K




