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COMPUTATION OF WATER VOLUME FOR DEWATERING
1. DEFINITION

1.1. Definition and the task of dewertering work

During the construction peiod of infrastructure, the dewatering work in the pit is very important. Because the foundation contain the water from rainfall, absorbed water…
· Good dewatering will facilitate the construction work more convenient.
· The task of dewatering work are as follows:
· Determination of suitable method statement for each construction phase.
· Calculation of water volume Q, head water pressure H for selection of suitable pumps.
· Arrange the pumps system for each construction phase.
1.2. Method statement for dewatering

There are 2 method that are used  often for dewatering:
· Method statement for dewatering on surface: using the trench system to collect water into a well then pumping away.
· Method statement for lowering the underground water level: using the well system arranging around foundation pit the pumping to lower the underground water level.
2. CALCULATION OF WATER VOLUME FOR DEWATERING:

The volume of water for dewatering depends on each construction phase:
2.1. Preparation phase

This is the phase before doing excavation, there are Stagnant water, rainy water and absorbed water that determined by following formular :
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where:
: The volume of stagnant water for dewatering in a period t (m3/h)
             qm, qt: the volume of rainfall and absorbed water (m3/h).
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In case undetermined of T and consider to the stable factor of slope qd can be calculated as follows: 
(m3/h)
Where: 

∆h: Speed of lowering water level in a day (m/day) without causing landslide: ∆h - 0,5 ~ 1m.
ω: the average area of water surface at the end of the day (m2).
The volume of absorbed water inlcudes:  qt = q1+ q2+ q3
Where: 

q1 the water volume absorbs from the dike.


q2 the volume of water absorbs from the bottom


q3 the water volume absorbs from mainland coast.
Actually, if there are no data document then qt= (1 ~ 2) qđ  (m3/h)
[image: image7.png]


Therefore: 

   (m3/h)
2.2. Excavation phase
In this phase, there are rainfall water, absorbed water, water from the excavated soil, Water on the ground flows into  the pit.
Total water volume:
Q2= qt+ qmưa+ qđất+ qngoại lai
(m3/h)

Where: 
qt = q1+ q2+ q3  (refered above).
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(m3/h)
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(m3/h)
Where:

Q, qt, qm, qđ : Total volume of water for dewatering, absorbed water, rain water, water from the excavated soil.
F : area of the trench that catching rain water (m2)
h : the average rainfall (m)
m1: factor to consider the water outside  flow into the trench, m = 1 ~1,5.
W : the volume of excavated soil under the underground water.
E : factor to consider the water from the excavated soil: sand 0,2 ~ 0,3, sand and clay 0,1 ~ 0,15.


t : Exavation period (month).

720 : working time in a month (h).
qn: depends on the actual condition.
2.3. Regularly dewatering phase

This is the period of construction of works, there are: rain water, absorbed water, and water for construction.
Total volume of water: 
Q3= qm+ qt+ qtc
Where: 

qtc    : Depends on the actual construction to determine: this is the water for curing concrete, water from daily living, water from washing….
qm     : calculation as refering above.
qt     : the water volume absorbs into the pit.

qt= q1+ q2+ q3= (absorb from dike, trench slope and bottom)
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The water volume absorbs from dike: (q1)
This volume water is calculated as following formular :
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(m3/day/m)

where:

K  : Permeability coefficient from dike (m/day)
2.3.2. The water volume absorbs from trench slope:

For the completed narrow trench:
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then
For the narrow trench beside the river:
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q2= qds+ qmái
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The data is as in the figure:
Influence radius: 
[image: image16.png]


For the completed large trench:

For the large trench beside the river :
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Where: 
A is empirical radius:







Or


Ω1, Ω2  : perimeter length of trench due to river water absorbs.
F            :the area of top of trench (m2).
The other data is as in the figure:
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Rectangular foundation :
Where:

a0, b0    : half of the leng and width of foundation pit.
2.3.3. The water volume absorbs from the trench bottom (q3).
The water volume seepage from the bottom is very complicated to determine (q3 ≠0) . We can refer to the empirical formular to calculate.
	Fine sand
	
	
	0.16
	
	m3/h/1m2

	Medium - grained sand
	0.24
	
	m3/h/1m2

	Coarse sand
	
	0.30
	
	m3/h/1m2

	Coarse sand and gravel
	0.35
	
	m3/h/1m2

	Fractured limestone
	
	0.05 ~ 0.10
	
	m3/h/1m2


3. CACULATION OF WATER VOLUME FOR SELECTION OF PUMPS.
From the basis calculation in 3 phases above, we can determine as follows:
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· The water volume needs to dewater: Qmax= (Q1, Q2, Q3)
· Selection of suitable pump for Qmax
Worksheet for calculation of water volume and pumps for dewatering:


    COMPUTATION OF PUMPS FOR DEWATERING











Project:
   NGHI SON REFINERY & PETROCHEMICAL COMPLEX








3.1. Input data










· Underground water level (UWL)





UWL =
2.50
m


· The depth from UWL to unabsorbable soil layer (USL)



H  =
7.00
m


· The depth of excavation trench






ht =
4.50
m


· The depth from the UWL to the bottom of trench




ha = 
2.00
m


· The depth from the bottom of trench to the USL




h =
5.00
m


· Permeability coefficient





        
k =
86.4
m/nđ


· The average rainfall





        

hr =
0.36
m/nđ


· Factor to consider the surface water or outside the excavation flows into the trench m1 =1~1,5.













        




m1 =
1.00



· Pressure permeability coefficient (vertical permeability coefficient) on 1m2 bottom area as 






following table:





        


k1 = 
0.16



Find sand:



0.16
m3/h




medium-grained sand:


0.24
m3/h




Coarse sand:



0.30
m3/h




Coarse sand and gravel:


0.35
m3/h




Fractured limestone:

0.05 ~ 0.10
m3/h


3.2. Water volume caculation
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Qtt : 
Total water volume for dewatering
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Qr : 
Water volume of rainfall:













Qb : 
Undergound water volume absorbs to the trench from bottom









Qs :
Undergound water volume absorbs to the trench from slope









[image: image26.png]


[image: image27.png]@)




- For the completed narrow trench:
















then





[image: image28.png]ONSO

z





- For the completed large trench:


+ Empirical radius of trench










+ Inflience radius
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(với S = H - h) 






The main factors:










- Rainfall : Qr










- Underground water absorbed from the bottom: Qb = 0




- Underground water absorbed from the slope: Qs (where has no sheet pile)

	Section
	Length 
	width of top 
	width of bottom 
	b/L
	Ftop
	Fbottom
	A
	R
	Qr
	Qs
	Qb
	Qtotal
	Selected suitable
 pump

	Name
	Note
	(m)
	trench (m)
	trench (m)
	 
	m2
	m2
	m
	m
	m3 /h
	m3/h
	m3/h
	m3/h
	Capacity
(m3/h)
	Quantity 
of Pump

	A
	sheet pile
	376
	36.749
	36.749
	0.098
	13817.62
	13817.62
	66.3
	98.37
	207.26
	0.00
	0.00
	207.26
	60
	     3

	B
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.00
	 
	 
	 
	 

	B1
	sheet pile
	119
	16.829
	16.829
	0.141
	2002.65
	2002.65
	25.3
	98.37
	30.04
	0.00
	0.00
	30.04
	30
	1

	B2
	sheet pile
	187
	33.135
	33.135
	0.177
	6196.25
	6196.25
	44.4
	98.37
	92.94
	0.00
	0.00
	92.94
	60
	2

	B3
	sheet pile
	94
	32.025
	32.025
	0.341
	3010.35
	3010.35
	31
	98.37
	45.16
	0.00
	0.00
	45.16
	60
	1

	B-1
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B-1(1)
	sheet pile
	387
	26.725
	26.725
	0.069
	10342.58
	10342.58
	57.4
	98.37
	155.14
	0.00
	0.00
	155.14
	60
	3

	B-1(2)
	sheet pile
	65
	8.219
	8.219
	0.126
	534.24
	534.24
	13
	98.37
	8.01
	0.00
	0.00
	8.01
	30
	1

	C
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C1
	open
	48
	26.373
	14.573
	0.549
	1265.9
	699.5
	14.9
	98.37
	18.99
	42.16
	0.00
	61.15
	60
	1

	C2
	open
	260
	17.943
	5.743
	0.069
	4665.18
	1493.18
	21.8
	98.37
	69.98
	228.36
	0.00
	298.34
	60
	5

	D
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D1
	sheet pile
	220
	5.642
	5.642
	0.026
	1241.24
	1241.24
	19.9
	98.37
	18.62
	0.00
	0.00
	18.62
	30
	1

	D2
	open
	234
	18.177
	6.575
	0.078
	4253.42
	1538.55
	22.1
	98.37
	63.8
	205.53
	0.00
	269.33
	60
	4

	E
	open
	454
	25.629
	13.929
	0.056
	11635.57
	6323.77
	44.9
	98.37
	174.53
	398.76
	0.00
	573.29
	60
	10

	D-E1
	open
	176
	15.515
	3.914
	0.088
	2730.64
	688.86
	14.8
	98.37
	40.96
	154.58
	0.00
	195.54
	60
	3

	D-E2
	open
	176
	15.108
	3.508
	0.086
	2659.01
	617.41
	14
	98.37
	39.89
	154.58
	0.00
	194.47
	60
	3


4. SPECIFICATION OF SUBMERSIBLE PUMP

	Section
	Length
	Qtotal
	Re-selected suitable pump
	Power
	Head
	Discharge

	Name
	Note
	(m)
	m3/h
	Capacity
(m3/h)
	Quantity
	kW
	HP
	mH2O
	inch

	A
	sheet pile
	376
	207.26
	30
	6
	1.5
	2
	5
	3

	B
	 
	 
	 
	 
	 
	 
	 
	5
	 

	B1
	sheet pile
	119
	30.04
	30
	1
	1.5
	2
	5
	3

	B2
	sheet pile
	187
	92.94
	30
	4
	1.5
	2
	5
	3

	B3
	sheet pile
	94
	45.16
	60
	1
	 
	 
	5
	4

	B-1
	 
	 
	 
	 
	 
	 
	 
	5
	 

	B-1(1)
	sheet pile
	387
	155.14
	30
	6
	1.5
	2
	5
	3

	B-1(2)
	sheet pile
	65
	8.01
	30
	1
	1.5
	2
	5
	3

	C
	 
	 
	 
	 
	 
	 
	 
	5
	 

	C1
	open
	48
	61.15
	60
	1
	3.7
	5
	5
	4

	C2
	open
	260
	298.34
	60
	5
	3.7
	5
	5
	4

	D
	 
	 
	 
	 
	 
	 
	 
	5
	 

	D1
	sheet pile
	220
	18.62
	30
	1
	1.5
	2
	5
	3

	D2
	open
	234
	269.33
	30
	8
	1.5
	2
	5
	3

	E
	open
	454
	573.29
	60
	10
	3.7
	5
	5
	4

	D-E1
	open
	176
	195.54
	60
	3
	3.7
	5
	5
	4

	D-E2
	open
	176
	194.47
	60
	3
	3.7
	5
	5
	4


5. COMPUTATION OF PIPE LINE FOR DEWATERING
Project: NGHI SON REFINERY & PETROCHEMICAL COMPLEX
Worksheet for computation and selection of pipe line for dewatering

	Input data
	Line1 (collection for areas B2, B3)
	Line2
 (collection for areas A/2, B1, B-1(1)/2, B-1(2))
	Line3 
(collection for areas A/2,C1, C2/3, DE1, B-1(1)/2, E/4)
	Line4 
(collection for areas 2/3C2, DE2,D1/2, E/2)
	Line5 (collection for areas  E/4)
	Line6 (collection for areas  D1/2, D2)

	
	
	
	
	
	
	

	Discharge Q m3/h
	138.1
	219.3
	680.7
	689.3
	143.3
	278.6

	Selected pipe D 
	130
	160
	250
	250
	135
	170

	Manning's roughness coefficient  n
	0.009
	0.009
	0.009
	0.009
	0.009
	0.009

	Full coefficient of flow: α = h/d 
	0.9
	0.9
	0.9
	0.9
	0.9
	0.9

	The height of flow inside the pipe h (m):
	0.117
	0.144
	0.225
	0.225
	0.1215
	0.153

	Pipe line slope i
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03

	φ = 2.acos(1-2h/d)
	4.996
	4.996
	4.996
	4.996
	4.996
	4.996

	Cross sectional area of flow ω = d2/8.(φ-sinφ)
	0.013
	0.019
	0.047
	0.047
	0.014
	0.022

	Wetted perimeter χ = d/2.φ
	0.325
	0.4
	0.625
	0.625
	0.337
	0.425

	Hydraulic radius  R=ω/χ
	0.04
	0.048
	0.075
	0.075
	0.042
	0.052

	y=2.5*sqrt(n)-0.13-0.75*sqrt(R)*(sqrt(n)-0.1)
	0.108
	0.108
	0.108
	0.108
	0.108
	0.108

	Pavlovskii Hydraulic Loss Coefficient C=1/n.R^(y)
	78.484
	80.045
	83.997
	83.997
	78.898
	80.739

	Flow velocity  to ensure not to deposit sediment
Vkl = 1,57.R^(1/(3.5+0.5R) (m/s)
	0.629
	0.663
	0.755
	0.755
	0.638
	0.679

	Mean velocity v=C.sqrt(R.i) (m/s)
	2.719
	3.037
	3.984
	3.984
	2.801
	3.189

	Discharge Qt = ω.v (m3/h)
	127.25
	207.73
	674.09
	674.09
	141.17
	252.57

	Checking
	 
	 
	 
	 
	 
	 

	v >Vkl
	OK
	OK
	OK
	OK
	OK
	OK

	Qt ~ Q (tolerence 5%)
	OK
	OK
	OK
	OK
	OK
	OK

	Reselected pipe
	D140
	D160
	D250
	D250
	D140
	D180
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