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393) Foundation 3~cineerins (Peck)
394) Pound at t ons ful.p-lysis ::: De s ign (-Bo',r13s)

y~') Route Surveying (C. F. Meyer) International 're xJ30 01
, r ,

395) vlater Re scur ce s .8~lgine6rillg (1insley~ Pr anz I n i ) rvrc Grai'r'.Hll
397) Elements of 'water Supply S; ',vastevlct,ter Dt apo ae.I (Fc.ir~.;G-eyer Okun )
398) EnzineeriIl[:;, Economy (Clarence :E. :;:ullinger) lvic. Gr2.7,IHilJ.
399) Re inf'o r ccd Concrete Design (Chu-Ki[~ Vle:ng ,~~:C. G. Sa.l.mon )

Intext Educ at.Lon aL Publishers, N. Y.

40:) Simplifieo. De s i gn of Reinforced Con.c r et e (H. Parker) '<HIley.

,," I r- ,,- 1'-', ,,' ","I"
Ngoai c ac (;uyc?n 82Cb tren ban can do c them ha]. quyen the le-steel va reinforced concrete: ACI 318-71 ve AISC.

I' -ve

St.c~it ary. - A muni cipali ty of 80,000 Lnh ab I t ant s is situated ad ...

j ac errt to a smal L s t r e am wh l ch is rich I n fish life. At Low-wrvt er
st~).ie the stream is 50 feet v'lide, aver age s 6 feet deep, and the
f Lov is 300 second feet. 1'hi s stre am proceeds on to 8, river wh i ch
is located one day's flq','j down s t r-cam,
The mun i c i pr.Li t y 'lill discharge was t e v[;lio11 consists so Le l.y of

domestic se~~rage. You may make assumptions for this problem. Idell:i:fy
eec~~ i::.:c';,'umption, end give your SOUT.ce or r e r.son t.he r ef'or-,

Required: a) illhat is the domestic sewage EOD requirement per c ap i t2.
per dc'S? List a"1Y reference used. What if? the total BOD in pound s
per day? b)'· ~Vill plain sedimentation provide adequate treatment
to p ro t ecf the fi sh life in' the stream do wn to the confluence w i th
the ri vcr? Sho~'J'calculations to support your ansve r ,

Solution: ~) Domestic BOD reqUirement: 54 g/day/capita (20°0)
Ref. Frtir, Geyer ;J;Okun, 1968, v.II.

Total BOD5 .(200 C) : 54.:;/day x 8'0,000 x ~5i~: 9515 Ib/ds.y

1?) Aaeumpt i ons i

Kl
K ..~

r:

DO

STREAN
0.23 dc'y..,.l (base~e)

-10.50 day
80% C S2.t'n

SE'tlA.lE
-1Kl : 0.35 day

Temp. 200 C

Qw 100 gpcd



STREAM
Temp. : 17° C

Q", : 300 cfs
u

BOD5/s: 1.0 tng/l
BOD1/s: 1.5 mg/1
Waste flow: Qw 100 gpcd x sq,ooo : 8MvD : 12.4 cts
(BOD5) (200 C) : ~4~/da:{ x 80),000

30x :rOel/ aay
With Primary Treatment (30% Removal.)

(BOD5)w 0.7 (142) : 100 mg/l
(BOD1)w : (BOD5'w : 100~.......-,...,.........•..•

1 - e-x.:l (5) 1 _ e-0•35(5)

Below Discharge Point:

DO :
SEWAGE
0.0 mg/1

142 mg/l .

; 121 mg/l

(DO)-,.
:ffi.IX ~00(7 .:6) + ~2.4CQl ,-•. • 7.5 mg/l300+ 12.4

(BOD1) .
. ·mIX

300C!:.·~5) -t 12.4(121)
312.4

Init~al b2 Deficit: Do : 9.7 - 7.5 2.2
Adjl+st Rate Consberrt e . for 170 C :

oKl K120 C x eT-20 0.23(1.1,5)17-20

6.24 me/I

O 1'"d •..1•. 0 s,y

Calculate time, t c' to Critical O2 def~cit, Dc' (m84imWl).);

t c Do(K2 - K1)
l~ .-.....-~-_t""'_ :,.--
.. ·1(l(BODi) .mix

At this point the stream is gaining oxygen at a rate faster than
it is Los i rig it and it vdl1 do so the whoLe distmce to the riv.er.
Note: DO"Till not fall be Low 5.0 mg/l necessary for aquati c life •

• • • • • 6
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Hydraulic.- A turbine driven generator is fed through a 30" diameter

penstock 4000 'feet long leading from a reservoi r wno se wat.e r surface
elevation is 640 feet. In the. penstock the velocity of flow is Sfps
'\vith a Eazen-T!lilli:?..rrls coefficient C : 120. The t ai I r ace wat er surface

Iw 0, Q . AV; Qa •
From char-t , . for r,

'"

elevation is 400 feet and residual velocity head. is 0.5 feet. If

the efficiency of the turbine is go ;0 and that of the generator is 96;'b
hov r.J.8....YlY KWof electricity can be genera.ted ?

Solution: (0 Write Bernouilli equation
~~~-,,~o;- 0

4'30)''':~~ I betueen section 1 and 2 : 'l-

C:lw z., .•.1:! J,-~'L-TWA~Wf-V"h=l +"'~r II•...
'CO" ~ tw

--"':::::::'le± E le. \\.,0I d

, ~,~ b4~1'· I!l-= It''-:l') k,= I..'l- ;: 0
4,000 J - I , r-

. . l- 1 v, -:: o (~ ~~ ~ u.. )

: ~ (-MY e z; ~114 ~ ;:,~I).~t1c.~:: ~'J~ ~ 'A\~ ~ ~ o, 5/

: 25 • 5 0: 30 II , L : 4000' ,C 120

hf

The head lof,3s

o . 71 ( 9 • 9 ) ( 400Q..J . 2G l'
1000 • u.

atentrcnce to the pipe is:
')V~

h : 0.5 x
e· 2g

?
: 0.50 CSl:
. b4.4 0.50'

Wl Tot a1 h82.0. 108s : h.,:< h1. e
Substi tuing these values into Bernouilli equation

.5 28. G'

640 - WE - 28.6 : 400 .5 'NY:! : 210.9'
.1",

~~'lere TriTt'. : Total head extracted from system by turbine •
.1:1

Fro~ equation : P : Wh : Q x Wh 2nd 1 HP : 550'#/sec

HP input to turbine ~:WE . 22.d:.i.62.4)(2l0.9)
550 •. 550

liP into s;eneretor : lIP out of turbine : 943 Co 9) 849 HP

HP out of generator : 849 (.96): 815 HP
G-enerator output : 815 (.745): 608 IOI ANS. ~

943 HP

80-il Nechani£~- In laboratory consolidation test of sample cLay
wi th C'. thickness of 1" r e ach 50% consolidation in 8 minutes. The
sample was drained top and. bottom. The clay layer from whi ch the sam-
ple was taken is 26' thick. It is covered by a layer of sand through

••••.•.. 7
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1,;r11ich wat er c an e s cape and is underlain by a pr at i cally impervious
bed of intact shale. H01'Tlong "Til). the cLav layer r equLr-e to reach
50)b consolidation ?

Solution: AQcordinc to equation Tv Cv t.....--u-"" ....
" L2

t TT2
t""

-o- ".12
8 rt~ A 1Ll--r . t • .,
1 Hl ) 1 . -~2-

"s
11here s refers to the sample and 1 to the Laye r ,
For s emp.l e Hs : 0.5 tI for the layer HI 26 reet then

t1' ". 8 x (2~ x IJ~
2

x' 0.50
1 5.92 years.

50 Y: 24 :x 305

(Reference: Foundation Engineering by R.B. Peck, 195), page 35)
x

x x
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