UNIVERSITY OF TECHNOLOGY
Building and Construction Engineering Department
Final Exam. 15t attempt, 2014/2015 ,
Subject : Sanitary Engineering Class: 3" Year
Branch : Building & Construction Time : 3 Hours
Management Engineering Branch

Instructor: Ammar A. Al-Sultan Date : May 31*, 2015

Note : Answer of FOUR questions

Description

Score
%o

Differentiate (with drawings) between:

|- Sedimentation process & Filtration process in WTP.

2- Loop water network system & Tree water network system.

3- Lining system for Hazardous waste landfill (option -1) & lining
system for Non-Hazardous biodegradable waste landfill.

Draw with full details the following items:

1- Typical leachate collection and removal system in landfill site.
2- Diagrammatic section of a rapid sand filter.

5
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2-A

The two filters bed system as shown in fig (1), use Kawamura's formula to
determine the followings:
1- The particle sizes of anthracite & ilmenite which have velocities
equal to that sand 0.5mm in diameter.
- The filter ratio (%) after increased the length of filter number 2, if
the (Qbwi = 0.03 X Q1), (Qowa = 1.3 X Qowi) & (Qow2 = 0.025 x Q2).

/5

2-B

Explain with all definitions of the selected items in the fig (2).

/19 .

A WTP contains the flocculation package system as shown in fig (3), this

package divided by two basins, each one contain three equal zones
& the overall detention time for each basin is 30 min, calculate:

1- The input flowrate in (m*/d).

7- The concentration of Alum in (mg/() if the quantity of coagulant is
120 kg/d.

3. The surface area for each basin & overall surface area.
Use: GT = 1x10° , basin depth=3.5m, p=1.3X 10~ kg/m.s

25

The sewer network including construction of the sewer pipe as shown in
the fig (4), the trench of this pipe must be filling back by damp clay soil &
it's intersect by 1.0 m inclined water channel that carry out loading of 1500
kg/m. Suggest a construction method at the intersection region according
to ASTM specifications, use the following data in the fig (4).

25

Calculate the number of population in the residential area which receiving
the portable water by pipeline AB, use the Monogram chart method and
check the velocity in the pipeline AB as shown in the fig (3).

25

With my best wishes for success
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Table 14-5 Proportion of “long” superficial loads reaching

pipe in trenches

Ratio of
depth to Sand and Saturated Damp yellow Saturated
width damp topsoil topsoil clay yellow clay
0.0 1.00 1.00 1.00 1.00
0.5 0.85 0.86 0.88 0.89
10 0.72 0.75 0.77 0.80
1.5 0.61 0.64 0.67 0.72
2.0 0.52 0.55 0.59 0.64
2.5 0.44 0.48 0.52 0.57
3.0 0.37 0.41 045 051
4.0 0.27 031 0.35 041
5.0 0.19 0.23 0.27 0.33
6.0 0.14 0.17 0.20 0.26
8.0 0.07 0.09 0.12 0.17
10.0 0.04 0.05 0.07 0.11

Table 14-6 Proportion of “short” superficial loads reaching pipe in

trenches
Sand and Saturated Saturated
damp topsoil topsoil Damp clay clay
Ratio of depth
to width Max Min Max Min Max Min Max Min
0.0 1.00 1L.00 1.00 1.00 1.00 1.00 1.00 1.00
0.5 0.77 0.12 0.78 0.13 0.79 0.13 0.81 0.13
1.0 0.59 0.02 0.61 0.02 0.63 0.02 0.66 0.02
1.5 046 ..., 048 ... 05F e 0.54
20 035 ... 038 ... 040 ... 0.44
25 027 ... 029 ... 032 ... 0.35
3.0 021 ... 023 ... 025 ..., 0.29
4.0 012 L g4 o 016 ... 0.19
50 087 e 009 e Q8 s 0.13
6.0 004 ... 005 L. 006 ... 0.08
8.0 371 7 B e (1 ¢ . 0.04
10.0 001 ... 001 ... 001 e 0.02

Useful equations
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