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Chuong 1
KHAI QUAT VE NUGC NGAM

L.1. VAT TRO CUA NUGC NGAM TRONG POI SONG VA PHAT TRIEN
KINH TE

Nudc ludn ludn git mot vai rd mang tinh séng con trong lich st phat trién loai ngudi
vt phat trién Kinh t¢ X3 hoi ciia méi quoc gia. Trong thoi dai hién nay do bung nd vé dan
s0. do ¢ic nganh kinh t€ cha cdc nudc trén thé gidi thi nhau phdt trién nhu v bio, chat
lugng cude song clia con ngudi ngay mot ndng cao vi the véu cau vé nudc ngay mot 16n.
cac ngudn nude duge khai thac va s dung ngay cang nhiéu. Nhin chung trén trdi dat ¢6

3 nguén nude chinh: Nude mua, nude mat, nude ngam.

O moi noi trén trai dat, luong nude mua cung cdp hing nim déu cé han, mat khdc

mua lai phan phéi khong déu theo ca khong gian lan thoi gian. Nhimg ving mua nhiéu
lwong mua nam binh quan ciing chi dat 2000 + 2500mm, nhing viing mua it chi dat
400 = 500mm, c6é nhing ving khong hé ¢6 mua. G nhitng noi cé mua, frong mua cling
phan phoi khong déu trong nam, nhiéu thoi gian kéo dai khong ¢6 mua. O nhimg ving
cd cdc nude cong nghiép phat trién, tham chi nuéc mua cing bi 6 nhiém mdt cdch nang
né, doi khi xudt hién nhimg tran mua axit hodc mua bun... Chinh vi vay, ngudn nudec
mua 1l Jau di khong thé dép Ung day di yéu cau vé nude cua con ngudi.

Nguon nude mat teén trai dat cling duge khat thac va su dung mét cach qua mic nén
ngdv cang bi hao hut vé khoi luong, suy gidm vé chit lugng, ¢6 nhiéu noi trén thé gidi
nguén nudc mat khong cé hoac rat khan hi€ém khong du dé s dung, & nhiéu noi lugng
mua hang nam nhd hon lugng boc hoi nén nude mit hau nhu khong cd nhu cac ving sa
mac hoac cic nude ¢ Trung Phi, Nam A

Vi nhimg 1y do trén, ngudn audc ngdm trude mat cing nhu lau dai déng moét vai tro
rit quan trong dé bo sung ngudn nude cho nhan loai, viéc khai thic va sir dung nudc
npdm 13 mot yéu ciu 1at véu va ngly cang 1om.

(G mot s6 nude trén the gidi tir lau yéu cau khai thac st dung nude ngdm da rat 1on

dac bi¢t s dung nude ngam vao muc dich sinh hoat va chian nuoi.



Dan Mach 13 nudc siy dung hoan toan nuée ngim dé ddp ng yéu cdu sinh hoat, mét
50 nude khdc ty 1é sir dung nuéc ngdm dé dip ung yéu cdu sinh hoat cling rat cao, ¢o thé

ldy mét s6 nude dién hinh:

Bi Ty 1¢ nuéc agam st dung cho sinh hoat chiém : 90%
Phan [Lan - 1 85 = 909
Ha Lan - 2 75%
Thuy Dién - 0 85+ 90%
Diic - : 75%
Ixracn - » 95%

Trén toan the gidi nude ngam da dugc khaj thic dé dép Ung 50% véu cdu nude cho
sinh hoat cta nhan loai.

Ngoai muc dich khai thic nudc ngdm cho sinh hoat, nuéc ngam con duge khai thic
phuc vu cho cong nghi¢p, tréng trot, chan nuoi vi cdc nganh kinh 1€ khic.

Nong nghiép: Nhidu nuéc trén the gi0t di st dung nudic ngam dé tusi cho cdc dién
tich tréng trot. Dién tich canh tic dugc 16l bang nude ngam clia mot s6 nude nhu sau:

- Brazin ¢6 22.000 ha;

- Angiéri cé 80.000 ha;

- Hy Lap ¢6 30.000 ha:

- Nga, Trung Quéc, My ¢6 15% luong nudc weéi 1a nude ngam.

Nude ngam ciing duoe khai thic dé dap ing yéu cau cho cong nghi¢p va chin nuoi ¢
hau hét cdc nudc tren the g16i. Cic nudc 16n nhu Ngda, My. Trung Quéc, An bo,
Oxtraylia, Ai Cap, Nam Phi déu khai thac va sir dung nuéc ngam véi quy mo rat 16n va
con dang 1iép tuc duoc md rong trong tuong lai dé ddp ing yeu cau ngay mot cao cla
Kinh t& dan sinh.

O Vigt Nam, tuy 1a mét nuée nhiét d6i mua nhiéu, nguén nudc mit tuong doi phong
phi nhung véu cau khai thic nude ngam ciing rat [6n. Tir dau the ky 20, ching 1a da bit
ddu khai thic nude ngam dé phuc vu cho sinh hoat va cong nghiép & cic thanh phé I6n
nhu: Ha Noi, Hai Phong, Nam Dinh, Vinh, Hué, Thanh phé H6 Chi Minh... G nong
thon, cdc ho gia dinh tir lau da s dung gi€ng khoan. giéng dio dé khai thic nude ngam
dung cho sinh hoat.

Nhiing nim gan day, & nude 1a (8¢ d¢ phdt trién kinh 1€ va do thi hod rét cao, hang
loat cdc thanh phs 16, thi x&, thi trdn méi duge moc en, hang loat khu dan cu, khu che

XUdt d hinh thanh va di vio hoat dong, cdc viing kinh t¢ méi & mién nit phia Bac,
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cao nguyén va ven bién dugc thiét lap. Dién tich trdng trot trong néng nghiép ting
nhanh, ciy trong duge da dang hod. Yéu cdu vé cdp nudc ndi chung rat 16n, yéu ciu
khai thac st dung nudc ngadm dac biét & nhitmg khu vie khan hiém nuée mit lai ciang
lén v cap thiet. Riéng ¢ Ha Noi: nhimg nam 80 cua thé Ky trude chi ¢é 3 nha mdy
nude, nhung (G cudi nhimg nam 90 dd ¢é 161 15 nha mdy nudc cd 1on, moi ngay khai
thic 385.244 m’ nudc cip cho noi thanh. Theo ké hoach dén nam 2010 phai khai thdc
dugc 700.000m’ trong mot ngay dém. Udc tinh dén nam 2010 ¢6 11,2 +1,5 ty m" nude
ngam duge khai thic trong mét nam dé cung ¢ap cho cdc yéu cdu cha noi thanh.

Hién tai ciing nhu trong tuong lai, viéc khai thac nuée ngdm dé ddp dmg yéu cau phat
trién kinh € x& hoi & Viét Nam 14 rit 1én. Tuy nhién, dé ¢é thé khai thac va st dung
nude ngam mot cach bén vitng, ching ta cdn nam vimg mot s6 dac diém sau day trong
viin dé khai thic va str dung nudc ngam:

U diém:

- Nude ngdm phan bd khap noi, nguén nude teong déi on dinh.

- Nude ngidm thudng duce khai thic va sir dung tai chd, dudng dian nudc ngan, tén
thal nuéc trong qud trinh dan nude it.

- Lawu lugng khai thic nudc ngam nhd nén quy mo xay dung cong trinh khéng 18n,
pht hop v&i ngudn von dia phuong va cia cdc hé nong dan cin khai thac va sir dung
nudc ngam.

- Chat lugng nudce ngam tot hon nude mat nén xir 1y it phitc tap.

- O nhiing ving triing v lay thut, khai thic nudc ngam dé dang, it ton kém ngoai ra

cOn ¢6 1hé ha thap muc nude ngam dé cdi tao dat.

Niucoe diém:

- Luu lugng nhé, kha nang cdp nude nhoé nén ¢ong trinh ndm phén tin.

- Nude ngam ¢é do khoang hod cao, nhiét dé nude ngam thudng khong pht hop véi
yéu ciu dung nude nén phai xir 1y nude trude khi sir dung.

- P01 hoi niing luong dé bom hat, khai thic nuée ngam.

- N&u nuéc ngam nam qué sau, cong trinh khai thic s& phic tap din dén gid thanh
Khal thac nude s¢ cao.

- Viée khai thdc nude ngam khong hop 1y s&€ dan dén 0 nhiém mdi trudng, lam mat
can bang sinh thdi 1t nhién. O cic vung duyén hai, néu khat thic nudc ngam qua mdc,

muc nude ngam ha thap, nude man tir bién sé xam nhap lam 6 nhiém nguon nudc ngam.



Toém lai: Vai tro cia nuée ngdm ngay cang quan trong trong phét trién kinh t6 - xa
hoi cba mbi quéc gia, vi the cdn c6 k& hoach khai thdc, s dung nude ngam mot cich
hop 1y d¢ ¢6 thé phat trién nguén nudc néi chung vi phdt trién nguén nudc ngdm ndi
riéng mot cach bén viing.

1.2. SUHINH THANH NUGC NGAM

C6 nhiéu gia thuyétl vé su hinh thanh nudc ngam tir xa xua. Gia thuyét ddu tién cho
fa: Nude mua tham lau xudng cic tng dat da tao thanh nhing khu vuc chifa nuéc trong
long dat, gia thuyét nay duge dua ra vio thé ky I trude cong nguyén. Sau dé gia thuyét
ban dau dudng nhu bi ling quén cho dén tan the ky thit XVII gia thuyét nay lai duoc
nhic 16i nhu mot gid thuyét hop |y nhat héi bay gid. Mai dén nam 1877 nhi dja chat hoc
nguoi Buc tén 1a O.Phén - Ghero bac bd luan dé trén va dua ra gla thuyét mai 1a do su
“ngung w" nudc trong dat. Ong khing dinh ring su hinh thanh nudce ngam trong dat co
ban khong chi la do tham 1au nuéec mua ma con do qué trinh xuyén sau khong khi va hai
nudc vao k€ rong 16p vo trai dit va hoi nudc bi ngung tu khi hdp thu lanh tao thanh
nhiing ving chifa nudc ngam trong long dat. Su ban cii vé gia thuyet nay dién ra rat soi
néi. nhicu y kién phan dsi luan diém trén va khong cong nhin vi né chua 1y giai dugc
tron ven va todn dién cdc van dé, duong nhién luan diém ban ddu lai duge bao vé, mic
ddu ban than né chua giai thich 16 nguén g6c phdt sinh nude ngdm. Mii sau niy, vao
diu the ky XX nha bic hoc nguoi Nga A .Ph.Rebegeb trén co s& nghién citu thi nghiém
da chitng minh va giai thich qué trinh hinh thanh nuéc ngam khdc v4i Phon - Ghero &
cho tinh xuyén sau cda khong khi duge Ong gidi thich 1a do qud trinh chénh I¢ch do dan
héi hoi nude t6n tai trong cic tang dat tao ra. Hoi nudc chuyén vi tir viing ¢é do din héi
cao (6 nhiét do cao) xuong vimg ¢é do dan hdi thap (¢ nhiét do thip). Ong nhin manh
chi do hién tugng ngung tu hoi nudc chua di gtat thich moi hién tugng trong qui trinh
hinh thanh nuéc ngam ma phai két hop chat ché véi luan diém ban dau. Vi vay, nude
ngam ¢6 ngudn gée cung cdp mot phan 1a do nudc mua ngdm xudng dat, mit khdc do
ngung tu hot nudce tir tng siu trong tong dat hod quyén vdi nhau ma hinh thanh nudce
ngam. N6i khdc di ngudn cung cap cho nude ngim chi yéu do nude mua vi hoi nude
ma dong thdi clia ching théng qua su tudn hoan nude trong (v nhicn: Nude trén mat dit,
mat bién, song ngoi, hé ao, kénh muong bde hoi nudc lén biu khi quyén, & day ching
lai thanh nhimg 16p may day dic va ngung tu lai roi xuéng mit dat dudi dang mua. Mot
bo phan nudc mua chay ra song bién, bo phan khac bde hoi [én bau khi quyén. mot bo
phin tham lau sau vio dat da dudi dang dong thim va hoi nude xuyén sau bé sung cho

nudc ngam.



LUGNG NUCIC TRONG KHI QUYEN ) a
KHOANG 13.000 km®
) S VYA YE

VoV v
MUA ROAXUONG

CAC DA BUONG \/ VoV
410,000 kry*/nam

v vV
VAR

Vv
VAR AN

v v v vy v
\l/\l/\l/\J/Q/\I/\L/ aécnow;&o%

GAC LUC DIA
\V 40.000 km/nam

MUA RGCI XUONG
CAC LUC BIlA
110.000 km*fnam

BOG HOL TU

\L/ \j/ \V CAC LUC DIA

70.000 km*/n&m

B3C HOI TU CAC
DAl DUONG
450,000 kr*/nam

NUGT THAM
12.000 km'/nam CAC DAI DUONG CHIEM
/ 70% DIEN TICH TRAI DAT,
// CHUPA 1,350.000.000 Km®
530505005, NUSC

aSg et
PHAN B0 NUGC CUA CAC LUC DIA Z / ////7/»\
TENG CONG NUGC TREN TRAI AT

Cac song: 40.000 kim® KHOANG 1.390,000.000 km’
H6 e ngot- 90.000 ki TRONG PO: 97.2% TREN CAC DAI DUONG

o . . e S 2 24 TREN CAC CUC
Tong cong nudc mat: 235.000 ki 0.8% TREN CAC LUC DIA

B am ciia dat: 65.000 kr’

e ngém 8 d6 sau dui 800m: 4.000.000 ki’
Nude ngdm 4 4o sau trén 800m: 4.300.000 km?
Téng cong: 8.600.000 k'

Bang & cac cue: 29.000.000 km’

Hinh 1.1- Hé widn hoan ctia nieée rong ug nhién

Nhy vay. ngoai nudc mua ra nhan 16 hinh thinh nudc ngdm phai k¢ dén hoi nude
chuyén vi vé phia c6 sy dan héi thap co nghia 12 noi c6 nhiét ¢ thap. Nhu ching ta di
hi€t mia he dudi mat dat lanh hon trén mat dat va khong khi dem theo hoi nudc bio hoa
tham siu vio 16p vo trdi dat. Tai day hoi nudc ¢6 trong khong khi dudi dat bi ngung tu
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thanh nudc roi cung cip vio ting trit nude. Boi vy, ta ¢6 thé di téi ket ludn: Sir hinh
thanh nudc ngdm cht yéu 1a do nudc mua ngdm xudng dat vi hai nude trong khéng khi
tham vao trong dat va duge ngung tu trong long dat. Ving hinh thanh nude ngdm co (hé
ta ving di chuyén cham cua nude trong céc ké rong clia dat, trong cic vél ran nit cla
nham thach hoac trong cdc hang, dong duoc tao ra trong cic tang nham thach ran chac,
tao thanh dong chay ngdm trong long da.

1.3. CHE PO NUGC NGAM VA PHAN LOAI CAC TANG BIA CHAT CHUA NUGC
1.3.1. Ché do nude ngam

Nude ngam la mot thanh phin trong chu trinh tudn hoan clia nudic trong tu nhién:
Nudgc trong khi quyén t6n tai dudt dang hoi nudc hay giot mua. Mua roi xuéng dat mot
phan tao thanh déng chdy mat, mot phin béc hoi trd lai bau khi quyén, phan con laj &
thim vao trong long dat dé bd sung cho nude ngdm. Bén canh do hoi nude tir trong khi
quyén ciing dugc thim sau vio long dat do hién tugng chénh Iéch vé nhict do va dp luc
dan hoi ciing véi luong nudc tir séng, bién, hé, ao ngam xudng cung cip cho ngudn nude
* ngim. Trong mila khé han it mua, nude ngdm mot phan cung cdp cho tang dat va sé
duge boc hoi qua mat dat 1én ting khi quyén, mot phan lai cung cap nudc cho 4o, hé,
s6ng, bién va ciing duoc bée hoi 1én biu khi quyén thong qua hién tugng boc hoi mat
nuae. Su tuan hoan cita nude trong ty nhién 14 mot chu trinh khép kin.

3.2. Phan loai cic tang dia chat chiva nuwée

» Duya vao tinh chita nudc vi tinh thodt nudc cia cic tang dia chat ¢6 thé chia thanh 4
loat tang dia chat thuy vin:

1. Tang ngdm medc va vin chuyén mese

Tang ngam nudc va van chuyén nude 1a mot h¢ dit dd c6 kha nang trit nudc tét, cho
phép nudc van chuyén duge trong hé dat dd dé, nhu cic tang cdt, cdt s6i.

2. Tdng ngdm nidc it va van chuyén nude kém

Téng ngam nude it va van chuyén nude kém la mot hé dat da c6 kha nang chiva nudc
nhung van chuyén nude kém nhu dét sét pha c4t, dat sét pha cudi soi.

3. Tdng ngam e nhing khong van chuyén nice

Tang ngam nudc nhung khéng van chuyén nude la mot hé dat dd ¢6 16 rong 16n, cic
16 rong khong thong nhau va khong cho nudc van chuyén qua nhu cdc tdi nudc trong céc
hang dd. cdc khe nift clia nham thach ¢6 chifa nudc hoac cdc bo phan trit nude duge bao
* boc bdi tdng dat sét.
4. Tang khong ngdm nudc va khéng van chuyén nuvc

LA cdc tang dia chit rdn chic khong chia nude nhu cac (dng dd goc lién khéi,



* Néu dua theo su sap xép tuong doi gitia cac tang dia chat khong tham va cdc ting
trlr nude dong thai dua vao cao d¢ clia dudmg dp lyc nude ngam so véi tang khong thim
nudc ¢é thé chia tang trir nude am 2 loal la tang trir nuGe c6 dp va

tang trif nudc
khong dp.

Buang thay 4p

Viing cung cdp nudc ngam j/ ________
——————————— ' - y =

K Téang khang

thadm nudc

< Muc nudc ngam
khong ap

Giéng phun
{Artesian)
Hinh 1.2. Cdc tang dia chdt thuy vin
- Tang trit nudc ¢ 4p bicn thanh tang trit nudc khong dp khi dudng 4p luc ha thap
~hon tang khong thdm phia trén cta tang trir nudc,
- Nude ngdm treo (1di nude ngam) 1a loal nuée ngdm t6n tui & dang cdc Wi nude nim
trong cdc tang dia chat dugc bao boc béi cic tang dia chat khong tham nude.

EERERENRRER

«5 w7 g «J S %9 vzsi' g

& mat dat

—y

Tang khéing tham

Hinh 1.3. Nudc ngant treo

» Trén quan diém nuée dudi dat ngudi ta con phén cdc tang dia chat thuy van theo
lugng nude chia trong dat:
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Hinh 1.4- Cde tdng chita nicire ronyg dit

1. Téang ré cay

Ting ré cay la tang hoat dong tap trung cda bo ré hit nuée cung cap cho cay tréng.
Nguon nude cung ¢ap chi yéu do mua ngdm xuéng v Ioi dung dugc mot phan nuéce
ngam cung cdp do nudc ngdm ndm cao, nudc ngdm do mao quan leo lén. Tuy nhién &
tang nay do ti¢p xiic véi mat dat, luong béc thodt nude tuong dai 16n. Trong dé fuong
boe hot phu thude cha yéu vao cde nhan 6 khi hau va vi tri muc nude ngam.

2. Tang trung gian

Tang trung gian la tdng néi ti€p giifa tng ré cay va ting nudc mao quan. Khi nudc
ngdm nam nong thi tang ndly ¢4 khd nang cdp nuée cho tang & cay va ¢ luong boc
thodt hoi ddng ké. Néu nude ngdm nam sdu thi ting ndy c6 kha ning cip nudc khong
ding ke, vi vay lugng béc thodt nude gdn nhu bang khong (0). Luong nude 16n tai trong
tang nay rat nhé dudi dang hoi nuée ngung tu.

3. Tdng mao ddan

Tang muo din la ting chuyén hod nudc ngdm thanh nude mao quan treo vi mao quan
leo cip nude cho tang trung gian va ting ré cay. Day |a ting ¢é ¥ nghia quan trong vé su
can bing sinh thdi giva dat, nude va cay (réng.

Tuy theo tinh chat cua dat, dudng kinh hat va phan bé ¢ép hat cia ting dit ma chicu
cao dang nude cla mao quan khdc nhau vi ¢é the tinh theo cong thic:
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h, =-—cos4
ry

trong do:
h, - dd leo cao cua mao quan; i U
T - siic cang mat ngodl cita chat long;
r - bdn kinh k& rong gidfa cdc hat dat
trong éng mao dan; he - 2y -
A - eoc¢ nghiéng ciia bé mat chat long vi
thinh ¢ng mao dan (géc nghiéng
gifta ti€p tuyén va mit cong trong
ong maodiny, 0TI = === - - — = = ===

v - dung trong cita chit 1ong.
Theo Lohmen va A.Ph.Rebegeb do leo Hinh 1.5. Hién tigng mao dan
Y mao quan trong cde mau dat dd nhu sau:

Bang 1.1- Do dang cao nudc mao guan cua mét so loai dat da

l.oai dit da ' Kich thudce hat d (mm) | bé lee h, (cm) h, gi&i han (cm) i
Cudi 561 hat min 500+ 2.00 25 S+ 10 '
Cét rat tho 2,00 + 1,00 6.5 10+ 15 |
Cat tho 1,00 = 0,50 13.5 15+ 26
;. Cat trung binh 0,50+ 0,20 24,6 25+35
Cit min 0,20+0.10 42 8 35+ 100 :
Hat sét 0.10 0,05 103.5 400 + 500
Thit pha sét 150G + 400
Than blin ! 60 + 70

4. Vang bdo hod miroe

Tang bdo hoa la 1dng dat, di ¢ nude chia ddy trong cic khe k& rong cia dat dd.
Chiéu siu cta tang bio hod nudc phu thude vio lugng nude chira trong tang tril nude,
ngodi ra con phu thude vio ngudn nude cung cdp cho nudc ngam nhu muc nude song.
hé, dong chay ngam, néi cach khidc phu thude vao cdc dac tinh cla cdc ngudn nude khic
cung cap cho nude ngam. Ving dét bdo hoa nudc thuong chiu tic dung cua dp luc cot
nude chda trong dat.

5. Tdng khong tham nice

Ting khong thim nudc 1a tang dia tang khong cho nude ngam di chuyén qua. Tuy
viio vi ti tuong doi clia lang khong tham v6i dudng dp tue va 6 lugng, do day cla tang
khong tham ma trang thidi nudc ngam cé thé 1a khong dp hodc ¢6 dp. Thong thuong, ting
khong tham don 16p nam phia dudi tdng tlr nude s& xudt hién nudc ngam khong dp.
Tang khong tham da [Gp & xuit hién nude ngam co ap.
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Chuong 2
PHAN LOAI VA SU BIEN DONG CUA NUGC NGAM

2.1. PHAN LOAI NUGC NGAM

Ticu chudn phan loai nude ngam c6 thé quy tu vé hai loai hinh co ban:
- Phan loai nude ngdm theo thanh phan hod hoc;
- Phan loai nude ngdm theo tinh chat 1y hoc;

- Phan loai nude ngam theo sy phan bé cla nuée ngam frong cdc tang dia chat.
2.1.1. Phin loai nuée ngam theo thanh phan hoa hoc

C6 nht¢u phuong phép phan loat nuée ngam theo thanh phan héa hoc cla cdc chat
chifa trong nudc ngdm, nhung & day chi gidi thicu phuong phédp phan loai nuée ngam
theo thanh phan hod hoc cua C.A Sukarev. Phuong phip phan loai nuée ngam nay da
duge nhieu ngudi thira nhan [a phuong phip ¢6 co s khoa hoc va ¢6 nhiéu thuan loi khi
st dung trong thuc ¢,

Nhicu tic gid ¢6 clng quan diém 1a dua vao sy khdc nhau cua Ly 86 gilfa cdc anion v
cation chi y&u chita trong nudc ngam d¢ phan loai nude ngim.

Theo quan diém C.A.Sukarev, dé phan loai nude ngim dua vio ham lugng cua 6
anion vit cation chii yéu chia trong nude ngam sau day:

Nhém anion: CI, SO, *, HCO
Nhom cation: Na™, Mg*", Ca?*

Theo ty 1¢ gita cdc thanh phan trén ¢6 the phan chia nude ngam thanh 49 loai. rat
thuan tién cho vi¢e so sdnh tinh chat caa tung loai nude ngam tir thinh phan hoa hoc.

Clng trén quan diém chung do, (A Alekin phan chia nudc thien nhién thanh;

- Ba loai nudc theo anion: Nude cacbonat. nuéce sunphat, nude clo
- Ba loal nudc theo cation: Nude C4nXl, nUde magié. nudc natri

Trong méi mét loai lai duge chia ra 3 cich phan loai theo ty & giita cic ion chia
trong nudc ngam.

Ngoai ra, cling trén quan diém hod hoc ngudi ta con dua vio ham luong cdc chat
khodng trong nuée ngam dé phan loai:
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- Nude nhe;

- Nudc trung binh;

- Nude ning.

2.1.2. Phan loai nudéc ngam theo tinh chat 1y hoc

Cach phén loal nay cht yéu dua vao chi tiéu nhiét d6 ctia nuée ngdm dé phan loai va
chia thanh 3 loai nude ngam cha yéu sau:

- Nude ngam lanh ¢6 nhiét dé: t < 20°C

- Nude ngam am cé nhiét do: =20+ 37C

- Nudc ngam néng ¢6 nhiet do: 1> 37°C

Mat dét

S R S A T S R S B

Murc nude ngam

T T I T T
Tang khong thdm

Hinh 2.1. Nude ngam khong ap

Mat dat

S I T S S S B S S

Buémg ap Iue

Tang khong tham
Hinh 2.2. N ngdm o6 dp
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Ngoii ra con dia vao diéu kién ap lyc cua nude ngam dé¢ phan loai:
_ Nudc ngdm khong ap 13 loal nudc ngam cd dp suél tai cac diém trén mat nudc ngam
bang dp sudt khi troi;

_ NuGe ngim ¢6 ap 1a loal nude ngim cé dp sudt tai tit ca cdc diém trong tang trit
nude déu cao hon ap suat khi tron. C6 thé ndi cach khéc 1 dudng dp luc cha nude ngdm
nam cao hon tang khong thim nim phia trén cla tng trl nudc;

- Néu nude ngiam cd dp luc cao ¢6 kba nang phun nudc lén cao khoi mat dat duge gol
12 nudc ngam Arlesian.

2.1.3. Phan loai theo su phan bé cua nude ngam trong cac tang dia chat

Trén quan diém nity, cdc nha nghién ciu da dé xudt nhié‘{x cdch phian loai khic nhau.
nhung déu c6 mot diém chung 1a 18y cdu tao va diéu kien siap xép dia ting lam co 50
chinh. sau dé két hop vdi mot 3 yéu (6 khac nhu déc tinh thuy luc... dé nhin biét cac
loai nude ngdm. Tuy nhién day la van dé vo cung phic tap. cho dén nay. chua ¢d
phuong phip phin loai nao theo quan diém ndy dugc thita nhin 12 vu viet. Mac du vay.
véi cdc cach chia ndy nude ngam cling duoc nhan bigt véi nhing dac tinh riéng cua
img loal.

Giéing khai hac nd Ngi bd sung nudc vao
L [2] s -

g langed a
Giéng khai thac nudc ngam co ap 49 P

ngam khang ap Mal &p lue

-

Gieng Arlesian
(giéng phun}

My nude ngam

Hink 2.3. So do sdp xép tang triv miede va cde logi glény khai thde nade ngdn



Vidu:

- Nudc ngam trong cdc 16 hang ctia dat d4;

- Nude ngam trong cdc khe nitt cta dat da:

- Nude ngam trong cic hang dong:

- Nudc ngam tang nong;

- Nude ngam tiang sau.

Dé ¢4 thé hinh dung su phan loai nude ngam theo su phan b6 clia nudc ngdm trong
cic ting dia chdt v diéu ki¢n sap x¢p dia tang, ta tam phan tam 4 loai chinh;

I. Nude ngam tdng nong;

2. Nude npgdm ting sau;

3. Nudc ngam khe nit;

4. Nudce ngam hang dong.

1. Nudc ngdm tdng nong

NuGc ngim tang néng ndm o trén tang khong thim thi nhat (khong ¢6 1ang khong
thim phu kin bén trén). Pay 13 loai nude ngam khong ap. Mat nudc ngam 1a mat nude
do. ap luc tai muc nuée ngam chinh béng dp luc khi i (P = P,). Nudc ngam ting nong
phan b6 rong hau hél khiap moi ndi, trit mot $6 ving cd bict. Nude ngam tang noéng

thuding thay doi vé trir lugng ciling nhu muc nude theo timg thoi ky trong niam, vi né chiu
anh huong truc ti€p cua diéu kién khi hau, thuy van nhu lugng mua, nhiét do, do am, toc
do boc hoi mat dat..., muc nude clia cdc song, ngdi. hé, ao, dim trong khu vuc. Ngudn
cung cap chu yéu 1a do nude mua ngffln vac dit. Mit khic nude mua cling tap trung vio
song. ngoi, ho, ao va lugng nudc mat tir séng, ngdi, ao, hé lai theo dong tham bé sung
truc U¢p cho nude npam ting ndng.

Miia mua, muc nude ngdm ting nong duge dang cao do duoe bé sung nudc tir ngudn
nuoc mua va nguon nude mit & cdc ao hé soéng sudi. Pac biét déi véi song viing déng
bang do phii sa bdi dap, long séng ngiy mot cao, muc nude song thudng xuyén cao hon
muc nude ngam hai bén bo. Vi vay, song thudng xuyén cung ¢dp nude cho nude ngdm
tang nong, O cdc ving tréng lia nudc. muc nudc ngdm tang nong cling duoe dang cao
do nude ngam duge bd sung nude w cde ruong tréng lia.

Neuoe lai, vé mia khd do bi bc hoi mat ddt. mat khic muc nude hs, ao hoac cic
song sudi ha thap, mét s6 rudng hop ha thap hon ¢d muc nuée ngam tang nong, nudc
ngam lai theo dong thdm bo sung cho dong chdy co ban cla cic song sudi. Vi viy, muc
nudc ngam va trit lugng nudc ngdm tdng noéng déu giam.

Trit lugng nudce ngam tang nong phu thuge vao bé day clia tang trif nudc, thinh phan
cap phoi hat cha tdng trit nude.



2. Nudc ngdam ting sdau

Nudc ngdm ting siu nam & phia dudi ting khéng tham thit nhat, téng trit nudc thudng
nam kep giita hai tang khong tham. Nudc ngdm tang sau cé thé nam dudi mat dat tir vai
chuc mét 161 hang tram, hang nghin mét.

Do nam phia dudi tang khong thim nén nudc ngdm ting sau bi ngan cich khong
duge cung cip truc tiép bdi nudec mua hodc nudc mat trong vung. Tuy nhién, nudc mua
va nudc tir dong chiy mat van gidn tiép lien quan téi ting nudc nay théng qua cic dong
chay ngam tir noi khac 16.

Nudic ngam tang sau ¢6 thé ¢é dp hoac khéng 6 dp:

- Néu nguén nudc cung cdp cho nude ngim tang sau & khu vuc duge xuat phat tir not
¢6 cao trinh cao va ¢d dp lye cot nude 16n thi nude ngdm tang sau thudng la cé dp.

- Nguge lai, néu nu6e khong chira day tdng trir nude va muc nude ngam trong tang trit
nudc thap han tang khong thadm phia trén thi ta ¢6 nude ngam tang sau khong ap.

3. Nude ngdam trong khe nint

Nirde ngim khe niit 1a nude chida trong cic khe nut coa nham thach, nhiing khc nit
nay-dugc tao ra do qué trinh kién tao dia chat hoac do dong dat, ndi fira... 1am cho cic
tang nham thach bi dirt gdy hodc nit né. Nude ngim trong khe niit ¢6 thé duge hinh
thanh cung véi sur hinh thanh cha cdc khe nit hoac duoe cung cap tir nguodn nudc mua,
ngudn nude & cdc ao, hd, song. sudi théng qua dong tham vao cac khe nit.

4. Nudc ngam trong hang dong

Cdc hang dong xuit hién do sy xam thuc cla nude vio nham thach. Nudc tlr cic
ngudn nudc mat, nudc mach hoac nudc ngdm tit cdc noi khdc tap trung v€ cdc hang dong
thanh cdc dong chdy ngam hodc tao thanh cdc hd chira nuée ngdm nim sau trong long
dat. Nudc trong hang dong thuong xudt hién & viing nui dd voi, bach vin, thach cao,
mu6i mo... Tr lugng nude ngam trong hang dong tuy thude vao kha ning tap trung
nude, kich thude cia cdc hang dong va phu thude vio cic nguén nude cung cap vao cac
hang déng. su luu thong gifia ngudn nude dé vai cac hang dong khic. Nude ngidm hang
dong cd the 1 dang ¢6 dp hoac khong ép, thong thudng nude ngdm hang dong ¢ do
khoing khd cao.

2.2. SUTHAY DOI NUGC NGAM VA CAC YEU TO ANH HUGNG

2.2.1. Su thay déi nuée ngam

- NEéu xét trong thoi gian dat, qud trinh thay déi nude ngdm cling tuong tu nhu nude
mat. Trong mua kho luong mua it, muc nuéc cdc ao hd thap, dong chdy cdc song sudi
nho, lugng boc hoi 16n vi thé muc nudc ngadm thudng ha xuéng thip, nguoc lai trong
mie mua nude mat nhiéu, myc nude ngdm s€ dang cao, trit lugng nudc ngdm sé phong
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phd. Tuy nhién, su thay d6i ciia nude ngadm con phu thude vio rat nhiéu yéu t6 khdc nhu
tinh tham cha dat, kha nang trit nudc clia tang tri nude.

- Trong chu ky mot nam, mba khoé muc nude clia nude mat ha thip, nhiéu trudng hop
thap hon muc nude ngam, nudc ngam thong qua cic mach nude cung cap nude cho nude
mat. Mua mua, muc nude ngidm thuong thip hon muc nudec mét, nude mat va nuée mura
lai ngdm xudng dat dé bo sung cho nudc ngdm. Tuong quan gifia nudc mat va nudce
ngdm thay déi theo mita, c6 thdi k¥ nudc mét cung cdp cho nudc ngdm va nguoc lai ¢é
thoi kv nuée ngdm cung ¢ap cho nude mat.

2.2.2. Cac véu té anh huong dén nuée ngam

Tuy nam sau dudi dal nhung trd lugng ciing nhu chat lugng nude ngdm chiu anh
hudng cha rat nhiéu yéu 16 bao gém: Yé&u t6 khi hiu thuy van trén mat dat, cdc y&u to vé
‘dia hinh, dia mao, thé nhudng, dia chat, cic hoat dong phat trién cla con ngudi.

I. Yéu to khi hdu

“  Luong mua 13 nguén cung cdp chi y&u cho nudc ngdm vi the luong mua hang nam,
phin phoi lugng mua trong nam sé& ¢6 anh hudng gan nhar truc tiép dén trit luong nude
ngam dac biét 1a nuéc ngdm ting nong. Bén canh d6 cuong do mua ¢é anh hucng truc
1i€p dén hé s6 dong chay ¢6 nghia la anh hudng t3i lugng nude thim xudng dat cung cap
cho nude ngam.

Doi véi nuée ngdm tang noéng khong dp, néu ¢6 lugng nudc mua bd sung vao nude
ngam s¢ lam muc nudc ngam tang 1én mot 16p Ah:

Ah =2 2.1)

Hy,
trong dé:

Ah - d6 gia tang muc nude ngam;

P - tong luong mua hitu hiéu (ngdm vao dat);

Ly, - 40 rong hiéu qua clia dat d4.

Luong bac thoat hoi nudc tir mat dat 13 mét thanh phan trong luong nude mat di cua
nudce ngam, [am giam luong nude ngam. Céc yéu 6 khi hau nhu nhi¢t do, do am, gié ¢6
anh hudng true ti€p dén luong nude boc hoi mat dat. Vi the, cdc yéu 16 khi hau nay co
anh huodng truc tiép dén sy thay doi clia nudc ngam.

2. Yéu 6 thuy vdn

Dong chay mat trén cdc song sudi, lugng nudc va muc nude trong cic ao ho, tuong
quan giifa muc nudc ao hd vk muc nudc ngam c¢d anh hudng truc ti€p dén nudc ngam;
chdt luong clia nudc mat ciing anh hudng dén chat luong nude ngdm. Ngoai ra, ché do
thuy triéu, tinh hinh han hén, 14 lut cing cé anh hudng téi nude ngam.
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3. Diéu kién dia hinh, dia mao, tham phii trén mat ddt

D6 doc dia hinh, d6 gé ghé ciia mat ddt, mat do song sudi ao hé trén mat dat ¢6 anh
hudng dén heé s6 dong chdy ¢6 nghia 13 anh hutng truc tiép dén luong nudc tham vao dat
dé bé sung cho nudc ngdm.

4. Yéu to'vé dia chat, thé nhuéng

Cdch sap xép dia 1ang, ciu tao cita cdc tang dia chat, d¢ réng cta cac I6p dat dd, he s6
tham... s€ dnh hudng t6i toc do va lugng nuéc tham vao trong dat.

5. Cdc hoat dong phdt trién ciia con nguoi

D6 1a sy khai thdc nude ngam dé phuc vu cic muc dich phdt trién khdc nhau, nhiing
tac dong clia con ngudi vio chat lugng va khéi luong nude mat la nguén nude bé sung
chinh cho nuéce ngiam. Mat khac, cic é()ng trinh gilf nuée nhu hé chia nudkc, hé thong
¢ap thodt nude déu cé anh huong dén sy thay déi cila nude ngam.

Qud trinh d6 thi héa thutmg gay ra nhiing su thay ddi muc nude ngém do ket qua cia
viée tam giam luong bd sung nudc ngam va tang cudng viec khai thic nudc ngam. (3
nhitng ving néng thén, nudce dung thudng dugc ldy tir nhing gieng nong. trong khi
d6 hau hét cac nude thii coa do thi lai tré lai dat thong qua cdc ho chda nude bin,
Do vay, su nhiém bin cia nude gicng tang lén. Nhiéu giéng ¢ cde ho dung rieng phai
bo di. Sau ndy, ngudi ta di phai dat cdc he théng xit 1y nude cong, nudc thai, nudc
mua trong khu vuc.

Ba nguyén nhan 1am cho nuéc ngam giam la:

- Do ldt bé mat tang lam giam lugng bS sung nuée ngam:

- Bom hat tang;

- Do h¢ théng céng ngdm thu nhan nudc ngdm tr trén xudng lam gidm luong bé sung
nuoc ngam.

Ngoai ra con ¢6 nhing anh hudng khic cta dong dat, anh hudng ciia tii trong
bén ngoai...

6. Ap sudt khi quyén

Su thay déi dp suat khi quyén gay ra do su dao dong mure nude thuy dp trong ting
chira nuée 6 dp. Mai quan hé dé la quan hé nghich bien, ¢ nghia |a tang ap sudt khi
quyén s& 1am gidm muc thiy dp v nguoc fai. Khi sy thay doi dp suat khi quyén duoc
bicu thi bing ¢ot nudc, ty I¢ thay déi muc thiry dp vai sur thay doi cia dp suat duoe goi 13
hiéu tng 4p suat ciia tang chita nudc:

=L (2.2)
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trong do:
B - hiéu dng ap suat (Barometric efficiency);
Néu B £ 1 thi ¢é nude ngam khong ap;
Néu B > 1 thi cé nudc ngam co ap;
y - trong lugng riéng cua nudc;
Ah - s thay déi muc thuy ap:
AP, - sy thay doi dp sudt khi quyén.

Hau hét cdc gid tri quan trac cho gid tri cia B nam trong khoang tir 20 + 70%

Bién trén tang chita nudc
ch ap

Tang ¢b ap

Cac phan tir rén
AP, A3 trong dat

Hinh 2.4. Phan b6’ Iy tiong ciiu cdc lue ¢ bién trén cua tang chiva niede cé ap

chin dnh hudng cia si thay doi khi dp
Dé giai thich cdc hién tuong trén c6 thé coi ting chifa nuée nhu 12 mot vat thé dan
hoi. Néu AP, I sy thay doi dp suat khi quyén va AP, 1& két qua cua su thay doi dp suat
thoy tinh & dinh cua tang chia nudce c¢é dp thi:
AP, = AP, + AS_nén AP, > AP, (2.3)
trong dd: AS,- tng suét nén duge tang 1én trén tang chida nudc.
Tai gi¢ng hit nude 1ir tang chita nude ¢d dp:
P,=P,+vh (2.4
Cho dp sual khi quyén ting thém AP, thi:
Py, + AP, =P, + AP, +vh' (2.5)
Thay P, ttr phuong trinh (2.4) ta co:
AP, = AP, +y(h' - h) (2.6)
Tir phuong trinh (2.3) rd rang rang AP, < AP, de d6 h' < h (h vit h' nhu hinh ve).

N1 chung, muc nudc trong giéng ha thdp xuéng khi dp sudt khi quycn tang lén.
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Mat dat

O —
T
W
=
8
=i
g
e
=
_
—
-
1)
N
L
e
o

"""""""""" N
L7777 7 V77 7777777 A -
E:E - Téng chira nudc ¢ ap ::Ei =
7777 ST TYT 77 7777 T

Téang khang tham
Hinh 2.5. Anh huwong ciia khi ap dén muec thiiy dp
7. Anh huong cia thuy triéu
Trong nhimg tang dat chia nudc ti€p gidp véi bién, sy dao dong chia thiy tridu din
dén su bién doéng cia nude ngim.
Xét truong hop don pidn, d6i v6i dong chay mot chiéu trong ting chifa nude ¢6 dp.
Phuong trinh mo ta chuyén dong nudec ngam ¢6 dang:
d*h S oh
oxt Tt

Gia thiét diéu kién bién: tai x = 0, h = hgsinot va h = 0 tai x = o (Idy mat chuan la
muc nude bién trung binh).
trong doé:

S - hé $6 trit nude (khong thit nguyen);

T - hé s& dan nudc (m*/ngay);

1 - thoi gian (ngay)

e 2w
W - van toéc goc, o =—:
t(l

t, - chu ky thay triéu

Mat dat

Muc nude bién
trung binh

B0 1an thiy tridu = 2h,,

Hinh 2.6. Dao ding nurc maie thity dp do dnh hidng cia thiy tricu
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tﬂ Tl{)
% ||IF
Nhu thé bién do dao dong tai mat cit x ké tir by bién 1a: h=hye ¥
Thoi gian truyén séng: =X fy
e . - 4nT
v aa s X 4nT
Toc dé truyén song: Ve—=
L 1S
e e dmt, T
Chiéu dai séng: L, =wvt,= 4

P . . . ) N 21,5T
Luong dong chiy vio trong tang chifa nudce trong nlia chu ky: W =h,, j—+—.
i

Loi giai gidi tich & trén ciing ¢6 thé dp dung gan ding véi tang chita nudc khong dp
khi su dao dong muc nuéc nho khong dang ké so véi do day tang bio hoa.

G trén da noi su thay doi ap suat khong khi din dén su bién déi myc thiy 4p. Su dao
dong thuy triéu ciing dan dén su thay déi muc thay 4p trong trong tang chida nudc b ap.

Muc do anh hudng cia thiy triéu duge biéu thi qua hé s6 thay wriéu C;

C=1-B

2.3. CAC HINH THUC TON TAI CUA NUGC NGAM
2.3.1. Cac s0 do dac trung
SR R S
m Tdi nuée ngém
I i I

S S
s 1 _L._
Thau kinh thit pha sét - Muc nudic ngam
_______________ Tangngamnude(danudey T T T T _ T T T
4 / S S S /
Tang khong tham

Hinh 2.7. Nudc ngdm idng néng va i mede ngam
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Hinh 2.8. Tdang dat bao hoa muse ngdm tiep gidp voi lony song
{- Nwoe ngdm dang sar mat dat; 2- Nuoc ngdm 16 ra trén mdi ddt; 3- Long song.
-3.2. Hinh thii nuée ngam
- Nudc ngdm ton tai trong dat dudt hinh thic chia day trong cdc 16 réng cha dat d4
hodc nham thach vei trang that tinh, muc nudc ngam thuong nam ngang.

- Nudc ngém tén tai trong dat dudt hinh thire nhu dong chdy ngdm trong dat véi irang
thdi dong, mat nude ngam thuong c6 do déc.

TT T T 77T T 75 Sy FITTTITTTTTTTTT T 77777 7757 7 77 7777

Hinh 2.9. Tiwong quan giitu ding chdy vei MYC nge ngam
1-8ong ; 2- Khe doe

D¢ 1am 16 dic tinh muc nudc ngam

cdn phai lap bin d6 ding 4p murée ’//—\
ngam va dé 1A muc nude ngdm nam _

ngang. Bin d6 ding dp c¢6 ¥ nghia
thuc t€ to 16n. Tir ban dé dudng dang
dp nudc ngim <6 thé x4c dinh huéng
va do doc clua dong ngam va ca do sdu
Muc nude ngam tai diém bat ky. Neu

¢6 gan véi dudng déng mitc cao do
mat dil tu nhien thi ching ta ¢6 thé \/\_'

danh gid dugc so bo iriy luong nude . N .
B S g Al qea Co Hinh 2.10. Khu bai song vor dieomg deang dp
ngam va dicu kién khai thac.

Sang

T nedm
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2.3.3. Cac nhan té anh huéng téi kha nang cap nuée ngam va ché dé nude ngam

Ciic nhan t¢ dnh hudng 6i kha nang cdp nudc ngam: Myc nude ngam, trir luong nudc
ngam, thanh phin hod hoc va cdc dac tinh vat 1y clia nudc ngam c6 thé thay doi theo thoi
pian. Su bién ddi cdc dic trung nay clha nudc ngam duge goi 13 su thay doi cia ché do
nude ngam. Tap hop cdc bién doi trén cho ta hinh dnh ché do nude ngam.

Trong thuc tién thudng phdt sinh nhu cau thay déi ché do nudc ngdm, déi voi viing
nwde ngdm qud phong phu, muc nude ngadm nam qud cao doi hoi phai ha thap muc nude

ngam, v ¢ viing thi€u nude doi hoi phai duy tri va nang cao muc nudc ngam.

Ché do nudc ngdm phan 1dn phu thude vio diéu kién ngudn nude cung cap cho nudc
ngdm, tac dong twong hd gilta nuéec mat va nude ngdm, cic y&u 16 khi hau, thuy luc,
thuy van cua song ngoi, ao ho va hoat dong ctia con ngudi.

Diéu kién cung cap nudc ngam cd anh hudng dén ché do nudc ngam, gy ra bién doi
dong thai nudc ngam va bién déi muc nude ngdm, lam thay doi thanh phan hod hoc cta
nuée ngam. Nguén nude cung cap cho nudc ngam c6 thé 1a nuwdc mua, nude mat, nudc
chia & cac dia tdng va nude ngung tu tir hoi nude trong dat:

- Nguén cung cip cho nude ngam 13 nude mua: Trude hét phu thuoc vao thot gian
mua, luong mua va cudng do mua, sau la diéu kién dia hinh, dia mao, do tham nudc cla
dat d4, do che phit mat dat nhu viéc trong cay gy rung lam tang cudng do tham va thon

gian thim nudc vao trong dal.

- Nguén cung cip nude ngdm la nude mat: Vé mua mua 14, myc nudc song. ho, ao
lén cao s¢ cung cap nudc cho nudc ngam doc theo ven b cdc song, ho. Nguge lai vé
mita Ki¢t muc nude song, hé ao thip hon muc nude ngdm, nude ngam lai cung cdp dong

chdy mat cho cdc ao, ho, song, sudi.
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Hinh 2.11. Tuong quan giita nude mdt va pide ngdm



MGi quan h¢ gilta nuée mat va nude ngam dé thdy qua ban dé ding ap nude ngam,
néu quan hé trén khong ¢6 thi duong ding dp nude ngdm vuong géc voi dong chay mat
(hinh 2.11a). Néu nudc ngdm duge cung cdp tir dong chdy mit thi cac dudng déng 4p
nghiéng theo chiéu dong chay (hinh 2.11b). Néu nude ngam cung cap cho nudc mat thi
dudng déng dp nghiéng nguoe chiéu dong chay mat (hinh 2.11¢). C6 thé gap trén thuc 1€
trudng hop hon hop ¢ hai loai nude mat va nuée ngdm cdp nude cho nhau (hinh 2.11d).

- O viing mua 16n hon nhiéu so véi béc hoi 13 viing thira 4&m, phan I6n nuéc ngim
cung cap cho song, hé.

- O viing khé cin mua it hon béc hoi nudc song, ho s& cdp nude cho nudc ngam.
2.3.4. Bong thii nuée ngam va trit lugng nuée ngam
1. Béng thdi nudc ngam

Khi quan sat nudc ngam cho thdy mirc nudc ngam bién déi lén xuéng theo thai gian
trong nam tuy thugc vao tinh hinh thuy viin nuéc mit va diéu kién khi hau. Nhin chung
muc nude ngdm va trit luong nude ngdm trong mia mua thudng cao, vé mia kho thuong
thap. Khi c¢6 su bién doi vé khdi lugng thi chat luong nude ngdm ciing s& bién déi theo.
Ngoai ra, nhitng tic dong do qué trinh hoat dong phat trién ctia con nguoi cling s& lam
thay doi vé khai lugng va chat lugng clia nude ngam.

O nhiing nude nhiét déi gié mia nhv nude ta, trong miia mua, lugng mua 16n, dong
chdy trén céc song sudi 16n, ngudn nude bé sung cho nude ngam rat phong phi vi thé
muc nudc ngam dang cao. V€ mua kho luong mua khong dang k€, khi hau kho hanh
tuong boc hoi rdt 16n, luu lugng ciing nhu muc nudc trén cic song sudi rat nho, mat khdc
nudGc ngdm ciing duge khai thac nhiéu hon vi thé muc nude ngdm ha thap va trir luong
nuGc ngdm ciing bi suy giam. Vi thé bién do dao dong cha muc nudc ngam & nude ta
tuong do6i 16n. Ngoai ra nhiing hoat dong phdt trién clia con ngudi ciing <6 4nh hudng
I6n dén tai nguyén nudc ndi chung va nguén nude ngdm néi riéng nhur viée xay dung cic
h¢ thdng thuy loi nhu hé chita nude, cc dap ngan song, cdc cong trinh phong 16, cdc he
théng tuéi ticu nham diéu hoa nguén nudée mat, nhitng cong trinh khai thac nudc ngam
dé phuc vu cho cdc muyc dich khéc nhau... T4t ¢4 nhiig hoat dong d6 déu co dnh hudng
[6n 161 trit lugng va dong thai clia nude ngdm.

Ve chat luong cha nude ngdm tuy thugc vao tinh chat clia tang trif nudc vi tinh chit
cla cdc tang dia chit ma nude ngam da di qua, Chat luong cha nudc ngam duoc thé hien
qua tinh chat ly hoc va tinh chat hod hoc cla nude ngim nhu dé khodng hod, thanh phan
hod hoc cta cdc chat chita trong nude ngam, nhiét dé ctia nuée ngam. Ngoai ra céc yéu
t6 khdc nhu dicu kién khi hau, chat lugng clia nude mat, dac bict 1a cde hoat déng cua
con nguGi... ciing ¢6 anh huong rat 16n dén chat lugng nude ngdm. Thi du & nhiing ving
nang néng kho han, lugng boc hoti 16n thi néng do khodng chat {rong nudc ngam sé 16n,
do khodng hod € tang theo td¢ do boc thodt hoi nude tir nude ngdm.
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2. Trit lwong nuve ngim

Trid luong nude ngdm thudng duge thé hién theo ba dac trung sau;

a} Trie fiegng tinh

Trtr lugng tinh 13 khéi lugng nude nim siu trong dia tang c6 thé thodt ra khoi ting trir
nudc, no phu thuée vao thé tich téng trit nude di duge bio hoa va kha ning cap nudc cla
tang trit nude. Kha nang cap nude cha ting trif nude duge dac trung bdi hé s6 thoat nude.
H¢ $6 cdp nuéc phu thudc vao tinh chit clia ting trir nudc nhu cap phoi hat. kha nang gitr
nudce 161 da cua dat dd, do réng clia lang d4t da...

Bang 2.1. Hé s6 cip nude ciia mot 50 loai dat da

Loal dat dd Hé 56 cap nude 8
Ciat min 0,10+0,15
Sét vi hat cdt nho 0,15+0,20
Cat tho trung binh 0,20+ 0,25
Cdr tho va sdi san 0,25 +0,30

Vi du. d¢ tim trit lugng tinh cha ting it nudc ngam véi thé tich ting duge bio hod

nude 1a 'V = 200m" ta chi viéc ldy dung tich bao hoa d6 nhan v hé s6 cip nudc;
W =238V

trong do:

W - trir lugng tinh, m*;

6 - hé s0 cdp nudc;

V - thé tich tdng trit nudc.

6) Trit liomg dong nuoe ngam

Tr luong dong cla nudce ngam phu thudc vao luu lugng clia dong chdy ngam bd
sung cho nudc ngam. Trir lwong dong 1a heu lugng dong ngam chiy qua ting trit nude:

Qs=VF=KJF

trong doé:

Qq - luu lugng dong ngam dng véi triv luong dong;

V - viin 8¢ dong chdy ngam;

F - tiét dién dong chiy ngdm:

J - d6 déc dong chdy ngam;

K - hé 8 tham.



Trir lugng dong nude ngdm duge xdc dinh bing nhiéu phuong phdp: theo dai luong
cung ¢ap nude mua hay modun dong chay ngim, theo kich thude tiét dién va thce van
toc dong chay ngdm.

) Trit iong khai théae miede ngdm

Trit tvong khai thic nude ngam Ia luu luong nude ngdm c6 thé khai thic dugc tir tang
Ul nuGe ngam trén cd s& khai thac mt cdch hop 1y khong gay ra anh hudng xdu dén
chat tugng nuée va mai trudng sinh thdi néi chung cta khu VLUIC.

2.4.NUGC NGAM O VIET NAM VA KHA NANG KHAI THAC, SU DUNG

Céac ket qua dicu tra dia chit thuy van khu vue va tim kiém tham dd néu trén da cho
phep phan chia trén toan tanh thé cdc phan vi dia chat thuy van nhu sau:

- Céc tang chua nude 16 hong trong cic thanh tao Dé t;

- Cdc tdng chida nude khe nin trong cdc thanh tao Bazan Pliocen - be

- Cde tang chita nude khe nift trong cdc thanh tao luc nguyén;

- Cdc tang chida nudc khe ndt - karst trong cdc thanh tao cacbonat;

- Cite thanh tao dia chat rat nghéo nudc hoac khong chita nude,
2.4.1. Cic tang chira nude 16 héng

Phin bo rong rii & dong bing Bac b6, dong bing Nam bo va cédc dong bang ven bién
mién Trung.

1. U dong bang Bic bo

C6 2 tang chia nude chl yéu 1 ting chia nudec Holocen (gh) va tang chia nudc
Pleistocen (gp). Téng triv lugng (khai thdc tiém nang cua nudc dudi dil (nude ngdm)
Khoang 7.5 triéu m'/ng, theo dé tai 44.04.01.01).

Tang gh: Phan bé trén hau hét déng bang, thudng gip o chicu sau 20 + 40m. Pat da chiga
nude cha yéu 1a cdt, san. DO gidu nude bién déi manh, luu hrong 16 khoan 0,5 + 10 Ifs.
Vimng ven bién nuGe bi nhiém man. Nuéde trong tang cd quan hé tryc tép véi nudc mat.
Ting chita nudce nay cd thé ddp tng véu cdu cung ¢dp nudc & quy mo lrung binh. Phin
I6n cdc 16 khoan cta chuong trinh nuéc nong thén va clia nhan dan khai thic nude trong
tang nay.

Tdng gp: Nam dudi tang qh va ngan cdch véi ting ndy bsi mot I6p s¢t mau loang 16
day 5 + 20m, thuong gap & do sau 50 + 60m. Dat da chita nude 13 ¢l cudt 801 hat thé.
Day Ia tang chia nudc cé dp, gidu nude v cé thé dap ung yéu cau khai thac 6n. Luu
luong 16 khoan thudmg 16n hon 10 I/s, Hiu h&t cc nhdt mdy nude & dong bing Bac bo
dang Khai thdc nude tir tang ndy. Nudc ¢é quan hé vai tang gh va nudc mat qua cic cua
$6 dia chal thiy van. Vimg ven bién va hai ria déng bang bj nhién man,

26



2. O dong béing Nam bo

C6 5 1ang chia nude 16 hong ké tir trén xudng 1a céc tang Holocen (gh), Pleistocen
trung - thugng (gp,.+): Pleistocen ha (gp)): Pliocen (my); Miocen (my). Teit luong khai
thac 1iém ning dat khodng 27,5 trieu m'/ngdy (theo Tran Van L&, 1996).

Tang ¢h: C6 dién tich phan bd khoang 43.000km’, bé day 20 + 70m. Dt da chira
nude 13 cdt hat nhd, cat bot. Nhin chung, ting nay nghéo nudc, chat lugng nudc Xau,
thudng bi nhiém man, nhiém phen.

Tang qp,.,: Phan bo trén hiu hét dong bang, dién tich khoang 50.000km’. Tang nay
nim sau 40 = 80m, bé day 25 =135m, trung binh 50 + 70m dét da chia nude [a cat soi.
Pay 12 tdng chita nudc phong phi, & mién Dong Nam bo chat lugng nurde 10t, & vung
Tay Nam bo nhiéu viing bi nhiém min.

Tdng qp,: Puge phan cdch vdi tdng gp, ; bdi mot 16p sét day 20 + 25m, doi chd 161
50m. Dién phan bo khoang 49.000km?’. Chiéu sau thé nam 150 + 200m. Bé day tang
50 = 60m, doi khi t&i 130m. Dat dd chita nude 1a cét, doi khi lan san soi. Day la mot
tang chita nudc phong phi. Chat lugng nudc bien déi nhiéu theo dién. O mién Dong
Nam bo chiing ¢ quan hé véi nuéc mat va c¢d chit lugng tot. O mién Tay Nam bo ¢6
nhiéu viung bi nhiém man.

Tdng m,- C6 dién tich phan bé khoang 49.000km’, chiéu sau thé nam 150 + 350m, bé
diy 50 + 140m, thuong gap 90 = 100m. Dat da chita nuée 1a cdt nhi€u cd hat lan san so1.
Pay la mot tdng chifa nudc rat phong pha, chit lugng nude trong tang bién doi theo dién.
Ving trung tam va ven bién bi nhiém man.

Tedng my: Ngan cdch véi tdng my bdi mot 16p sét day 20 + 50m. Dién phan bd
khoang 37.000km?, chiéu sau mdi 200 + 450m, thudng gap 350 = 400m, bé day 40 +
100m. Dt dd chita nude phong phi, nude cd chat lugng tot. Viing trung tam va ven
bién bi nhiém min.

3. Cac déng bing ven bién mién Trung

Cac tdng chita nuée ¢6 dien phin b6 hep, kéo dai va khong lién tuc, thuong gap ca
hai ting chita nudc gh v gp nhung chiéu day nhé. Tang chita nuée gh gom cha yéu
1A cat, ting qp chii y&u I cét - cudi so6i. Hién tuong nhiém man gap phé bién, nhat 1a
trong tang 4p.

2.4.2. Céc tang chira nudce khe nit trong cac thanh tao Bazan Pliocen - Dé ta

Phan bd rong & viing Tay Nguyeén va Dong Nam bo. Ngoai ra con gap 6 mot s6 vung
véi dien tich khong ién & Quy Hop, Dién Bién,... Dit dd chli yéu la d& Bazan, Olivin,
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Bazan kiém. Do phong phi nuéc thay déi 16n theo dién va phu thudc vao do mift né, bé
day va dién phan b cta khéi Bazan, Chiéu sau 16 khoan khai thic nude thuong khong
qui 100m. C6 nai khéi Bazan day 1&i 200 + 300m nhu ving Pleiku. Nudc trong thanh
tao Bazan cé chat lugng (6t phé bién 1a & dang nudc Bicacbonat - Clorua ¢6 do tong
khodng hod 0,2 + 0,3 g/l. Nguén cung c¢4p chu yéu la nudc mua. Pong thdi bién déi
manh theo mua. V& mila kho, muc nude ha thap lam nhiéu gi€éng bi can kiét. Nudc trong
cdc thanh tao Bazan ¢6 thé ddp tmg yéu cdu khai thic dé cung cdp nude vai quy mo vira
dén I6n.

2.4.3. Céc tang chita nuGe khe nit trong cic thanh tao luc nguyén Mesozoi (ms)

Phin b rong rai ¢ cdc ving Dong Bic Bic bo, Bac Trung bo. Ngodi ra con gap d
vung Tay Nguyén vd Nam Trung bo. Ching gom cdc trdm tich lyc nguyén hé Trias,
Jura, Creta, Neogen. Pat di chia nudc chi yéu 1a cdt két, cuol két, san k&, bot két, sét
két nat né.

Nhin chung, cic ting chita nudc nay nghé¢o nuée. Tuy nhién, & mot s6 noi ¢6 thé gap
madt sO tang cdt két, cudi k&t nit né kha glau nudc, luu hegng 16 khoan ¢6 thé dat tix
3 + 10//s. Trong ting nay luu lugng cdc 16 khoan thuong chi dat 0,5 + 2//s hoac nho hon:
nén chi thich hop véi yéu cdu cung cdp nudc nhd va cuc bo. Chat luong nude 16t, do
tong khodng hod thudng 0,01 + 0,2g/1.

2.4.4. Cac tang chita nuéce khe nat - Karst trong cac thanh tao Cacbonat

Cdc thanh tao Cacbonat 3 Viér Nam ¢6 wudi nr Ordovie - Silur dén Trias

- Cdc tang chita nude hé Trias phan b thanh maot ddi 16n kéo dai theo hudng Tay Bic -
Bong Nam, ¢ viing Tay Bac Bic bo, chi€m dién tich khodng 1.200km?, thudc cdc tinh
Lai Chau, Son La. Thanh Ho#, Ninh Binh. Cic tdng chtta nudc khe nitt - Karst paleozoi
phan bé kha rong & nhiéu viing thuoe Bic bo nhu Quang Ninh, Cao Bang, Lang Son, Bic
Can, Thai Nguyén, Tuyén Quang, Son La, Lai Chau, Thanh Hoi. Dt dd chita nude 1 da
vO1 phan 16p day, nift né, hay hang héc karst phat trién. Nhin chung, day la nhimng tang
chita nuGe phong pha. L6 khoan khai théc nuée & téng nay thudng sau 80 + 150m cé thé
dat luu lugng 5 + 15i/s hoac l6n hon. Chat luong nuée tot, nude thudng cé dang
bicacbonat - clorua hodc bicacbonat - sulfat, do téng khodng hod 0,3 + 0,7 g/l. Cic
ting chifa nuée nay ¢6 thé dédp ting yéu cau khai thic dé cung cdp nudc vdi quy mé
vira dén 1on.

- Cdc thanh tao cacbonat hé Ordovic - Silur ¢6 dién phéan bé hep, c6 thé gap ¢ mot s6
vung thudc Tay Nghé An, Ha Tinh, Quang Binh, Quang Tri, Pién Bién, Lai Chau...
Thanh phan chd ydu la cdc 16p dd hoa mong, mic do nit né vi karst hod yéu nén do
chira nude nghéo.
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2.4.5. Cac thanh tao dia chat rat ngheo nuée hoac khong chira nude

Bao gém cdc thanh tao luc nguyén, luc nguyén - phun trio hé Palcogen - Neogen (P -
N). hé Jura - Creta (J; - K;) va h¢ Trias. Thanh phan thach hoc chu yéu ia sét két, bot
ké1. phién sét, phun trao Ryolit, Spilit, Dacit. Cdc thanh tao bién chat Cambri - Ordovic
(e - O). Proterozoi (PR) va Arkeozoi (AR). Dt da chil yéu la dd phi¢n thach anh - mica,
d4d phién Amphibolit. Quarzit, Gneis...

Cdc thanh tao nay phan bé rong ¢ ving Bac b, Tay Bac bo, Bic Trung bd va
Tay Nguvén.

Nhin chung. cic thanh tao dia chdt nay rat nghéo nudc. Cic 16 khoan thudng khong

¢6 nude hoac néu ¢6 luu lugng ciing it khi vugt qud | //s. Tuy nhién, cdc dit gy kién tao

"hinh thanh cdc d6i phé huy khd phong phi nudc, ching ¢6 thé la doi tuong tim kiém

- nude ¢6 trién vong trong cdc thanh tao nghéo nudc nay. Nudc trong cic thanh tao nay co

.chat lugng 161, do tong khodng hod thuong nho hon 0,3 g/l, nuée thudng cé dang
bicacbonat - clorua.

Céc thianh tao magma xam nhap ¢6 ciu tao khdi dac sit, rat it ndt ne nén khong chaa
nuée, nudc chi tén tai trong d6i phong héa phit trién khong day trén bé mit cdc khoi
xam nhap. Vé mua kho, nudc trong déi phong hod nay thuong bi can kiét.
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Chuong 3
CHAT LUQONG NUGC NGAM

3.1. TINH CHAT CUA NUGC NGAM
3.1.1. Tinh chat chung

NudGe ngdm duge tao nén do nude mua va hoi nuée tham vao trong long dat va dugc
2ilf lai trong cdc tdng trif nudc nim xen k& véi cdc tang khong tham nude. Do nude thim
qua cdc tang dat dd ¢dt soi giong nhu qud trinh loc qua céc vat licu loc nude nén nudc
ngim ¢6 ham lugng chdt lo lung nho. Tén tai trong cdc tdng triv nudc 1a cic khodng chat,
vi vity nudc ngam thuong 6 ham lwong cdc nguyén t6 kim loai dac biét 1a sir va
mangan. Ham luong cdc nguyén t6 kim loai trong nude ngdm phu thudc vao tinh chat
dia chat cia timg khu vue. C6 nhitng noi nude ngam rat sach, bao dam cic yéu cdu cla
nude sih hoat va an udng, chi phai xir ly don gian nhu khir tring réi dua vao mang ludi
ti¢u dung. Ngugce lai, ¢é nhiing noi ham lugng sat va mangan rat cao, tham chi nudc
ngam con ¢6 ham lugng cdc kim loai ning khic nhu dong, thuy ngin, chi, crom, va cic
hop chat nito amén can phai qua xir 1y rat phic tap méi ¢6 thé sir dung duge. Trong mot
kbu vuc chét lugng nude ngam ciing khic nhau, vi du khu vuc phia bic Thanh phé Ha
Noi chat luong nude ngam 16t hon nhiéu so v6i phia nam Ha Noi. Tham chi trong mot
nha mdy nudc chat luong nudce cha cdc giéng khai thac cing khic nhau. Tuy nhién, nhin
chung chdt lugng nudc ngam thudng t6t hon so véi chét lugng nude mat. Vi thé. nude
ngam thudng duge st dung [am ngudn nude cho sinh hoat va cong nghiép vira biao dam
vé sinh vira giam duoc gid thanh xir ly. Dé ¢6 thé dinh gid duge chit tugng cu thé cta
nude ngam chiing 1a di sdu tim hiéu vé mot s tinh chat co ban clia nude ngam.

3.1.2. Tinh chat 1y hoe

- D6 duc cua nude ngdm nhin chung nhd. néu cong trinh khai thic nuée ngam hoan
thi¢n thi cic chit can tho ciing khang ¢6 trong nude ngam.

- Nhi¢t d¢ nuée ngam thudng tuong déi thip, dac biét nude ngam ting sau nhiét do
cla nude ngam xuodng 161 7 + 12°C. Bén canh d6 ¢6 trudng hop nude ngdm cé nhiét do
qud cao 6i 70 + 80"C (nude khodng) chi thich hgp sir dung cho nhitng muc dich dac
bi¢t. Nhin chung nhiét do cia nuée ngdm khong thich hop véi muc dich cip nude sinh
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hoat va cung cdp cho cay trong. Néu nhiét dé nuée ngam thap hon 30"C hoic cao hon
35"C khi sir dung can phdi qua xir ty. D€ xir ly tang nhiét do, nudc ngam tlr giéng bom
{én dugc trit lai trong bé dé ham néng dudi anh mit trd,

3.1.3. Tinh chat hoa hoc

Tinh chdt hod hoc clia nudc ngdm thudng duge thé hién & do khodng hoi cha nudc
ngam. Nudc ngdm nhin chung ¢6 do khodng hod cao so vdi yéu cau cho phép sir dung dé
sinh hoat, an uéng va cdc muc dich khac. Trong nong nghiép néu noéng do 16ng s6 cdc
chat khodng chia trong nude p < 1,7 g/l ¢6 thé diing dé twdi cho cdc loal ciy trong. Néu
po= 1.7 = 3 g/f khi sir dung phai qua x(r 1y bing cdach pha lodng. Tuy nhién, d¢ khodng
hod cho phép con phu thudc vao tinh chat coa timg loai mudi chida trong nudc. Trong s6
cdc loal mudi khodng chita trong nudc ngim thi cic mudi c6 chia Na', CI'. CO;” Ia
nhitng mudi doc hai. sau mai dén cdc loai mudi ¢é chita cic géc sunfat. Midc do doc hai
cua mot s6 loai mudi duoc thé hién qua néng do cho phép trong nudc ngam dé wdi &
vung dat dé thdm nudc nhu sau:

NaHCO, ; u < 1000 mg//
NaCl : p < 2000 mg/i
Na,S50, : 1 < 5000 mg/!

N&u ham lugng cdc loai mudi trong nude ngdm nam trong pham vi cho phép thi cang
¢6 nhiéu loai mudi chia trong nudc, do doc hai s& giam vi chiing s& tu trung hod ldn
nhau. Vi du thach cao CaSO, s& ¢6 tac dung t6t déi véi cic loai musi Na*, K¥, Mg™ va
mudi MgSO, 1am giam do dgc hai cua musi Na,SO, va ban thian Na,SO, lai 1am diu tinh
doc hai cua MgCl, va NaCL

D¢ nang cao chilt lugng nudc ngam c6 ham lugng Na* cao. ngudi ta pha nuéc ngam
dé vai bot thach cao ¢ tac dung bién mudi NaHCO, thanh Na,SO, va CaCOj; lang dong
va dé dang tach khéi nude ngdm.

Thuc t€ cho thay trong nuéc ngam hiu nhu xudt hién tat ca cic loai mu6i tu nhién
nhu: Na,CO;, MgCO4, Na,8O,, Fe,(SO,), Al,(50,);, NaHCO,... NaCl, NaBr.

O cdc ving sa mac, nudc ngdm chia cic mudi NaNO;, KNO,. D61 v6i nude ngam ¢6
ham lugng dam va lan cao néu st dung lam nude tudi s€ cé ich véi cay trong vi day la
ngudn phan thién nhién quy gi4.

Do doc hai cla cdc loai musi d6i véi cay trong ¢ thé sap x&€p nhu sau: Na,CO,,

NaHCO;, NaCl, Na,S0,, MgCl,, MgSQ,.



Bang 3.1- Mot s6 két qua phan tich nuéc ngam
¢ mi¢n Duyén hai phia Bac Viét Nam

. | ] . .

o Thei | Cl SO7, | Car, | Mg, | Al" J Fe, | H* .

. Py k] 4 1 £l £l 1 1 1 Z [
bia diem gian PH g/t g/t | mg/l | mg/t | mg/l | mg/t | mg/! ¢l
Quynh Coi -

. 35 L, 543 138 | 2
(Thai Binh) 1980 | 48 | O 2 158 4 3
An Thuy

. ‘ 39, ,
(Hii Phong) 1986 | 6.8 26 0,9 90 | 2,6
N/T Rang Dong|

i 3
(Ninh Binh) 1984 | 7.2 085 | 034 W
~am Son 1987 | 32 058 | 49 | 6367 |199,07| 72.64 | 1095
(Hai Hung) [ |

- Ngoai cdc hop chat mudi chita trong nudc ngam ngudi ta con dua vao mot s6 chi
lieu khdc d¢ danh gid chat luong nudc ngdm.

- Ham lugng cdc nguyén 16 kim loai chifa trong nude ngam dac biét 1a cdc kim loai
nang sat, chi, mangan, dong, thuy ngan, asen, crom... Do diéu kién dia chat cha tang trit
nudc, do qud trinh hinh thanh nude ngdm, nhin chung ham luong cic nguyén 16 kim loai
trong nudc ngam twong doi cao cén duge quan tim mot céch thich ding.

- Ham lugng cdc hop chét hitu co nhu: cyanur, phenol, sunfua... chda trong nudce
ngam dic biét & cdc ving tap trung dan cu va nha mdy, xi nghi¢p cong nghiép ciing
tuong doi cao. Ngoai ra v& mat an todn vé sinh ham Iuong cic chat doc hai nhu thude trir
sau, vi khudn gay bénh nhu coliform cling dé xuat hién trong nuéc ngam.

3.2. CAC KHA NANG VA NGUYEN NHAN O NHIEM NUGC NGAM
3.2.1. Cac kha nang 6 nhiém nuéc ngam

1. O nhiém hod hoc

Bao gdm nhitng thay doi theo chiéu hudng xdu vé hod tinh cla nudc ngiam, mot s§
mudi c6 déc tinh cao, cdc nguyén 16 kim loai nang xuat hién trong nudc ngdm nhu:
chi, dong. thuy npan, asen, crém... nhimg chat nady cd nguodn goc tr chat thai, nudce thai
cong nghicp, sinh hoat va viéc dung phan hod hoc, thude trir sau qud nhiéu trong
néng nghiép.

2. O nhiém hod sinh

Loai 6 nhiém nay khé thdy nhung vé cling tai hai, Xy ra trong qua trinh hod - sinh
tong hop. D6 13 qud trinh xay ra trong co thé sinh vat, cdc chit it doc hodc khong doc
k¢t hgp voi nhau trong qud trinh bién di hod - sinh tao ra céc chat ¢6 doc t6 cao. Vidu
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theo J.Wood, Scott - Kennedy (1985) cdc melty camanlamin 1a chat khong doc diing dé
chan nudi nhung trong co thé sinh vat cdc goc melty két hop v6i cdc gbe kim loat nang
(Pb, Hg) ¢6 nguén goc tir nudce thai cong nghiép tao ra cc chat rat doc tich tu trong cdc
mé sinh vat, cic chat ndy tir xdc dong thuc vat phan huy lai ngdm xuéng dit 6 nhiém
vao nguon nudc ngam.

3. O nhiém sinh thdi hoc

O nhiém sinh thdi hoc 13 méi hiém hoa 16n nhat dang ngay cang gia tang, dac biét la
¢ nhiing nudc dang pht trién. Do cdc hoat dong phit trién qué mitc clia con ngudi trong
qui trinh phat trién kinh t€ xi hot, 1am ddo 16n méi trudng sinh thdi tr nhién theo chiéu
hudng xau. Vi du nhy nan phd rimg bira bai, huy hoai thAm phi thuc vat lam x6i mon
dat. dan dén tang hé¢ s6 dong chay mat, gidm lugng nudc tham xudng dat bd sung vao
nude ngdm. Mat khdc & mot 6 noi lugng nude ngdm ciing bi khai thic qud mic [am trir
luong nude ngdm suy giam, myuc nude ngdm ha thap, céc ngudn nude khic ¢6 chit luong
kém (vi du nhu nudc bién) tran vao lam 6 nhiém ngudn nuée ngam. Nhu vay sé tao ra
mol boi canh moi trudng mdi xau hon va kém bén vitng. Tai cac khu tap trung dan cu.
trung tam cong nghtép, nudc mat thudng bi 6 nhiém nang né do chat thai v nudc thai,
ngutn nudc mat nay lai la ngudn nuée bé sung chinh cho nude ngdm vi vay nude ngdm
cing bi 6 nhiém.

4. Nhiém bdn nuéc ngam

bay la mot kha nang 6 nhiém rédt 1dn va thudng xuyén, chat thai va nude thai tir cac
bénh vién, khu déin cu. chan nudi, phan dong vat s€ theo nudc ngdm ngim xudng lam
nhiém bin nuéc ngam.

5. Nhiém mdn nuéc ngam

Qud trinh nhiém man

O viing ven bién, do déc dudng mat nudc thutng cé hudng déc ra bién nhung thudng
rit nho viv & sdt by bién thi hudng clia duong mat nude thay ddi do sur lén xudng cla
thuy tri¢u. Trong dicu kién tu nhién, nude bién c¢6 mat d6 1én hon nén thuong nim dudi
I6p nudc ngot ¢4 mat do nhd hon. Mat cdt dién hinh clia cac mat tiép gidp gitta hai khai
nude ¢ mat do khic nhau duge bicu dién trong hinh 3.1. Khi khai thic nudc ngdm cho
cdc muc dich kinh t& va sinh hoat. mat tiép gidp d6 s€ bi bién dang.

Trong thue (€, nude ngot v nude bién tron ldn vio nhau hinh thanh moét ving tiép
gidp chit khong phdi mot mat. Ving ndy ¢é mat do rong dang ké goi 13 ving nudc hén
hogp. Xét trén mat cit thang ding cla viing nude hén hop thay ring mat do tang dan tir
vung nudc ngot sang ving nude man. Tuy nhién. trong cdc diéu kién cu thé vi nhal ta
trong cdc bii todn k¥ thudt, do rong clia viing nudc hén hop thudng duoe xem la khd nho
50 vOi cde khoi lugng nude ngot va nude bién. Vi viy, trong tinh todn né dugc xem nhur
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mOt mét ngan cach giia nudc man va nude ngot. Nhiing két qua nghién cdu ciia Jacob
va Schmorak (1960), Schmorak (1967) doc theo vung ven bd cla cac quan dao di khing
dinh mot céch chic chan ring viéc mo phong viing tiép gidp gilta nuéc bién man va nudc
ngot nhu mot mdt ngan cich gilta ching 1a ¢6 thé chdp nhan dugc.

Mat khdc, véi co s¢ cha thuyét thuy dong lyc hoc, viéc nghién citu ving chuyén tiép
trong di€u kién thyc t&¢ nhir 1 mot ving nudc chuyén tiép ciing duoc thuc hién nh¢r viéc
mo phong su chuyén dong ctia nudc ngot ra bién v xam nhap cla nudc bién vio céc
tang chita nude ngot va cong cu hitu hi¢u nhdt dé giadi cac bai todn 12 mdy tinh dién .
Trong diéu kién tu nhién, & cdc vung chita nudc ven bién, trang thii can bing dugc thiet
lap v6i mat ngan cach tinh va nudc ngot chay ra bién & phia trén mat dé. Mébi diém trén
mat ngan céch, do cao va d6 doc duge xdc dinh bdi chiéu cao cot nudc ngot he va do déc
cua dudng mat nudc (hay téc d6 chay). Sy thay déi lién tuc cla do déc mat nuéc la
nguyén nhan sy xam nhap cla nuéc man vio cic ting chita nude. Luu luong don vi clia
nudGc ngot Liép tuyén voi mat ngan céch tang din.

Muc thily ap

Lugng cap tir mua (N

Nudc ngot mat do p,

FITIL, FTITIPP7T7777.

Nuéc bidn ™ Mat ngsn cach

Bidn e Bién mat d pq N
Bién v+ ¥ vy ¥
B

11

A i o 7o i i F F A

P i
Nudc ngot
Nuoc bién%.
________ mat do p Téng khang tham

Mat ngan cach s M3t ngan cach

Hinh 3.1- Mdr cdr dién hinh ciia cdc mdt tiép gidp giita miede men va nuie ngot
trong didu kién tu nhién

Do viéc bom nudc tir cac bé chia ngam viing ven bién 16n hon lugng cung cap trd lai
cho cdc bé nudc ngdm 1am mat nuéc ngdm bj ha thap. Su ha thap d6 phat trién din tir
giéng bom ra bién va dén mét lic ndo dé xuat hién do déc nguoe va két qua 1a mat ngan
cach cung tinh ti¢n dan vio sau trong cdc tdng dat. nén man s€ chi dimg lai khi mét can
bang mdi dugce thiét lap. Hién tuong nay goi 1a qui uinh xam nhap man. Khi mat ngan
céch tién vao thi viing chuyén 1iép ciing md rong. Trong nhiéu bai todn, ching 1a gia
thi€t rang mat ti€p xiic la mat cting va di chuyén tinh tién vuéng géc véi by vio phia
trong hay ra ngoai tuy thudc vao do cao cot nude ngot phia trén muc nudc bién trung
binh va hudng d6 déc mit nudc (dudmg thuy dp). Khi mat ngan cich tién vio giéng bom
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nude thi qud trinh bi man trong giéng s€ xay ra. Khi mat ngan cich nim duéi day giéng
thi ching ta 1ay dugc nudc ngot, nhumg viéc bom nude van 1i€p tuc thi do anh hudng cha
trudng 16¢ d¢ theo chiéu thang ding va nam ngang ciing nhu qua trinh khuéch tan do
cac ving nude khdc mat d6 dan 16i hién twong nang dan 1én clia mat ngin cach. Mat nay
¢6 hinh dang nén ma dinh nén nim ¢ cdc giéng bom nude. Hien tuong nay trong chuyén
mon goi la hién tugng "Upconing” hay cdn goi 1a nén nude man.

Khu vye gi€ng bom nudc

Cép nudc trén mat {N)
| Oy ok O
Bién Y Y I ! 3
AV A e T - I
y\ H Nuge ngot M M Mue nude bign (MSL)
.\\ E mét dd p, . X "
. | : N .
Nudc bign 1 Q) N .
s éfagf?f?ca | C h
) , at ngan ci
Tang khong thém % | Chan mat ngan cac
g Qi
'
———
" x=0

Hinh 3.2 - Mdt cat dién hinh cia tang chiva nuéc ven bién khi bam nuéc

Biéu dién toGn hoc bai todn xdm nhdp mdin

Vigc mo phong sy xam nhap man vao cdc ting dat ciing nhu vio cdc bé chifa nudc
ngam da duge nghién citu khd ti mi. Bdn chat ciia hién tuong 12 sy chuyén dong cac chat
long vdi nong d6 mudi xdc dinh dudi tac dung cia truong téc d6 ma trudng nay thiét
lap trong di€u kién ty nhién (thuy triéu bién - bién ving ven ber) va muc nudc dudi
song (bién phia sau trong dat lién) hodc trong di¢u kién nhan tao (cé 14y nudc hodc
- nude hoi quy). VE thuc chat 1a viec gidi déng thdi phuong trinh bao toan khoi lugng:

i[D‘E}—a— p, & +—8—(D? -aiC-J— i(vxc)+3(v c)+3(v,_c) R
ox\ “ox /) oyl Yoy, e\ Ox oy Oz ot

trong doé:
D,, D, D, - h¢ s6 khué&ch tdn viét cho ba phuong chii yéu trén toa do Pé cdc;
C - nong &6 chdt hoa tan (mg/1), (ppm);

Vi Vi V, - t6c do tham thuce, bing van t6¢ Dacxy chia cho d6 réng tong cong clia
mol truong.

V& phuong trinh vi phan biéu dién dong chay ngam:
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)
—(—(Tx ahj+3 e A T,@]=s@+wu,y,z,1) (3.2)
Ox\ "ox) oy\ Tov) ozl oz ot -

trong do:

T, T,. T, - h¢ s6 dan nudc clia moi trudmg;

h - myc nude ngdm (Unconfined Aquifer) d5i véi ting chita nudc khong dp va cot

nudce ap lyc hay muyc thuy dp véi tAng chita nuéce cé dp;

W(X.y,z,) - lugng nudc 14y 1én hoic bd sung vao tdng chia nudc;

S - hé so trir nudc.

Vige giai he phuong trinh (3.1), (3.2) trong cdc bai todn cy thé cho ching ta vi tri va
hinth dang cua mat ngan cich. Song ciing can phai néi ring: He (3.1), (3.2) 1a cdc hé
phuong trinh vi phan dao ham riéng phi tuyén dang Parabolic {hodc hypecbolic).

Cho nén, ¢6 gang dé tim duge mot 19 giai thich chinh xdc cho van dé xam nhap min
1a diéu ki¢n khong thé thuc hién duge. Chinh vi vy, trong diéu kién thuc 1€, cdc tdc gia
da dua ra cdc di€u kién gidi han dé giat bai todn trén. Dudi day ching té1 xin néu ra mot
6 dicu kién gidi han dé:

- Xem bai todn 1a thuy tinh nghia la khong ton tai chuyén dong, trong trudng hop nay
nudc ngot nam trén nude bién v mat ngan cdch 1 mat ndm ngang.

- Khi xem bai todn 1a thuy dong thi cé thé giéi han:

I. Moi trutmg déng nhat dang hudng;

2. Dong chay mot chiéu;

3. Dong chay chi xay ra trén mat ndm ngang;

4. Dong chay c6 dang tron khi chdy vao giéng. ..

Vi cdc dicu kién gidi han & trén, bai todn s& duge dua vé dang don gian hon d¢ giai,
tim phan b6 cia mat ti€p xic, ciing nhu phan bd clia mat nuée bién man trong moi
truomg cdc ving ven bién.

3.2.2. Nguyén nhan 6 nhiém nuée ngam

1. Sw bing no dén so, toc d¢ phat trién kinh té va dé thi hod cao

Khi t6c d6 phit trién kinh 1€ va dé thi hod cao cong véi su gia tang vé dan s6 yéu cdu
st dung nude sach rat 16n. Cac khu ché xudt lan luot moc 1én, cdc nha mdy, xi nghiép
tan luot ra doi, cdc nganh cong nghiép khai Khodng, luyén kim, ché tao mdy, hod chit. ..
c¢dc nha mdy ché bién hing tiéu diing nhu nha mdy gidy, dét may... déu yéu céu tieu thu
mot khot luong nude sach rat 16n méi ngay dé duy tri hoat dong. Sur bung né vé dan sd,
tdc d6 tang dan s nhanh, dac biét tap trung dan & cdc thanh phd 16n véi sic tiéu thy
nude sach tir 100 + 200 I/ngay dém méi ddu ngudi Lam luong nude yéu cdu cho sinh hoat
tang rat 1dn.
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Vi du nhu & Viet Nam theo s6 lugng thong ké, trong thoi gian tir nam 1930 dén nam
1992 dan s6 nudc ta tang khoang 4 lin trong khi dé mifc sif dung nudc 1ang khoang 28
lan. Trong dé nhu céu nuéc ding cho nong nghiép chiém 60 + 62%, cho cong nghiép
chigm 25 = 29%, sinh hoat 10 + 12%. Téng nudc tiéu thu ndam 1990 udc tinh 12km’
tuong duong v4i luu lugng 381 m'/s.

Néu chi tinh riéng ¢dp nudc cho sinh hoat, gia thiét (dc do tang dan s6 (¥ nhién & Viét Nam
I tir 2 = 2,2% thi dan s6 nudc ta & 11 100 triéu ngudi vao nam 2015 trong dé dan G do thi co
thé chigm 35 + 40% va du bio yéu ciu cip nuée cho riéng ving do thi la 2 + 2,5 km'/nim
tuong duong 5,5 + 6 triéu m'/ngay dém véi tiéu chuan 150 /ngudi-ngay.

Nudc cdp cho sinh hoat va cong nghiép chu yeu la duge khai thdc tif ngudn nudc
ngam. sy khai thac quid mitc s&€ lam can kiét ngudn nudc ngdm, muc nudc ngam ha thap
vdt d& dang bi nhiém man, nhi€m ban tit ngudn nudc khic nhu nudc bién.

. Ben canh viéc sit dung mot khéi luong 16n nude sach, viee bing nd dan s6 va toc do
do thi hod, phat trién kinh t€ cao con phat sinh mét khoi luong chat thal, nudc thai rat
16n chita dung nhiéu chat doc, chat ban 1am 6 nhiém moi trudng dat va moi trudng nudc
mat chinh la con dudng tryc tiép din dén 6 nhiém nude ngam.
2. Viéc khai thdc nuéc ngdm khong duoc quy hoach qudn Iy mot cdch hop Iy

Viéc khai thic nwdc ngdm mot cdch bira bai khong thco mét quy hoach c4n than trén
"co s3 ¢6 Xét mot cdch toan dién cic inh hudng va tic dong qua lai gilta viée khai thdc

nudc ngdm v4i moi trudng xung quanh nhu khai thic nudc ngdm qua tap trung, khai
thac qua miic {am suy giam ngudn nudc ngdm va suy thodi chat luong nudc nhu ¢ cac
khu tap trung dan cur, & cdc thanh pho, thi tran hoac cac ving khan hiém nude. Mat Khac
do khai thic nuéc ngam mot cach tu phdt nén viéc khoan tham do, quan 1y céc 16 khoan
khong theo ding quy trinh, quy pham nghiém ngat nhu lap 16 khoan theo ding quy dinh
hodc xir ¥ cdc giéng khai thic nude ngam da hét tic dung, vi thé 1ao ra nhiing "ctra 6
thuy van" 1a con dudng thuan lgi cho cdc ngudn chat doc v chdt ban tir mat dat xam
nhap vio cic tang trif nudc lam o nhiem nude ngam. _

3. Céc loai chdt thdi, nudc thdi khong duoc xi Iy thich ddng

Hién nay kinh t& cdc nude teén the gisi dang thi nhau phit trién véi toc do chong mat,
cdc chit thai doc hai, nudc thii ngay cang nhiéu dac bi¢t & cdc khu ché xudt, cic do thi,
NEU cic chit thai, nude thai khong duoc xi 1y, dic biét ¢ cdc nude dang phat trién nhu
Viét Nam. & lam 6 nhiém nguon nudc mat, o nhiem tang dat nam trén nudc ngam va la
nguyén nhan truc 1Ep giy O nhiém nudc ngam.

4. Trinh do thdm canh nong nghiép

Dan s0 th¢ giéi khong ngimg tang cao, cho (i nay di vugt qua 6 ty ngudi, van dé an
toan luong thue duge dat ra vi mang tinh cap thiet hon bao gidy hét. Nén nong nghiép cua

37



cdc nude bt bude phai phat trién, khong nhimg phai md rong dién tich trong trot 1én céc
ving cao hi€ém nudc ma con phai tang cuong miic d6 tham canh. Vi thé, lvong nude yéu
cdu dé phdt trién nong nghiép rat 1on dac bi¢t yéu cau khai thdc nuée ngdm sé phai lém
hon. Mat khdc, cdc cong nghe tien tién s& duge dp dung nhi¢u dé phit trién nong nghiép
nthu cong nghé hoa hoc, cong nghé vi sinh, tang cudng trinh do tham canh nhim tang
san lugng va nang sudt cay rong. Trong qud trinh sdn xuit, du lurgng cua cdc chat doc
hai dr viéc sir dung phan hod hoc, thudc tri¥ sau, cdc chat kich thich sinh truong... ¢on lai
trong dit vi nuéc wéi s& ngim xuéng ting sau lam o6 nhiém nuéc ngam. Thuc t& cho
thay nuée ngdm, nhat 13 nuée ngam tdng néng & nhiing viing tréng trot ¢6 mc dd tham
canth cao, nhiing viing tréng rau xanh ham lugng cac chat béo vé thuc vat nhu Lindan,
DDT, ham luong t6ng thuéc trir sau chita trong nudc ngdm thudng vuot qud tiéu chudn
cho phép.

5. Nan khai théc rieng bita béi, thdm phu bi tan phd ning né

Day 13 nguyén nhan gay nén o nhiém mang tinh sinh théi hoc, khi thim phil bi tin
phd, mat dat khong duge bio v€ gap mua I6n gay nén x6i mon, 1& dat, cic nguyén 4
kim loai bj rira tr6i khoi dat 1am 6 nhism nude mat sau d6 theo dong thim xam nhip vio
nuée ngdm lam giam chat lugng nudc ngam. Mat khac do tham phi bi tan phd, kha nang
gt dat, gilt nude cha luu vye b suy giam, lugng nudc mua ngam vio long dat dé bé
sung cho nudc ngdm giam manh, trir lugng nude ngdm ngay cing can Kiét. Bén canh nan
phd rimg, viéc khai thic cdc him mé & viing rimg nii, d4o bdi lam xdo tron mat dat, cac
chat hod hoc dé dang hoa vio nudc theo dong tham xam nhap lam 6 nhiém nude ngam.

3.2.3. Hién trang 6 nhiém nuéc dusi dat ¢ mét s6 khu dan cu kinh té quan trong
o Viét Nam

Trong vong khodng 15 + 20 nam trd lai day nén kinh & cta ta phdt ién véi 6e do
cao, 16¢ do do thi hod ngay mot nhanh, Cing v6i su phdt trién x4 hoi va biing né vé dan
$0, cdc tic dong dén moi trudng trong dé ¢6 nudc ngdm dang ngiy cang gia tang. Khi
kinh 1€ tang trudng, nhu ciu sir dung nudc ngdm cla cic nganh kinh (& tdng lén, dong
thoi cdc chat thai, nude thii ciing tang lén dan dén nguy co suy thodi ca vé lugng va chat
cua nude ngdm. Thuc t& cho thdy lugng nudc ngdm dang dugc khai thic rat 16n chi néi
ricng & dong bing Bac bo ngoii cac cong trinh khai thic nuée ngam tap trung véi quy
mo 16n & cdc thanh phé 16n nhu Ha Noi, Hai Phong, Nam Dinh, Ha Pong, Son Tay...
con ¢6 hang trim 16 khoan cong nghiep, méi 16 khoan tir 100 dén 200m’/ ngay, ngodi ra
con ¢6 hon 25.000 18 khoan duong kinh nho kiéu UNICEF do chuong trinh nudc sach
nong thon cdc tinh va nhan dan thuc hién. Ngoai cong trinh khai thac nude ngam con cé
hang nghin [6 khoan xuyén vio ting trit nudc véi cdc muc dich khic nhau: tham do dia
chat, khao sdt phuc vy xay dung dan dung, giao thong, thuy lgi... Nhin chung cdc cong
trinh nay it duge kiém tra quan ly mot cach nghiém ngit vé mat phong hé vé sinh vii bao
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vé moi trudng. Mat khdc su ¢6 mat va dang hoat déng chia hang nghin x{i nghiép, nha
mdy. hang tram cdc bénh vién vi cdc diém dan cu moi ngay thai ra hang van mét khoi
chat thii, nuée thai, d6 rén mat dat hoac vao cdc song, ngdi, ho, ao. G nhimg viing canh
tac nong nghiép, mdi ngiy ¢6 hang tram tan phan bon va thudc trir sdu rai trén canh
déng. Chinh 14t ca nhimg hoat dong phat trién manh mé dé di, dang va s€ lam thay déi
sur trong sach von ¢6 ciia nude ngam theo chidu hudng xau. Tuy nhién, mic do & nhiém
vit m6i de doa cita né t&i moi trudng c6 khdc nhau ¢ mdi khu vuc, ching phu thudc vao
hai véu t6 trong yéu, d6 1a diéu kién ty nhién va tac dong cua con nguai.

C6 thé 14y khu vue Ha Noi tam vi du:

Ha Noi [a khu tap trung dan cu va trung tam Kinh 1€ 16n: mat d¢ dén trung binh 3000
ngudi/km?. hién c6 gan 300 nhd mdy, xi nghiép cong nghiép va hing tram cdc cg 59 san
xudt tiéu thi cong nghiép. Loai hinh san xudt rdt da dang tir co khi ma dién, hod chat,
son. phan bén, nang luong, thuy tinh, vat liéu xay dung dén cdc nganh dét nhudm, thude
da. ché bién thuc pham... dang 1a ngudn tao ra cdc chat thai lam o nhiém moi trudng.
Pac biét viing ngoai 6 cdn cd vanh dai nong nghiep cha yéu 12 trong rau xanh, lia nudce
va chan nuéi gia sdc. Viéc sir dung phan bén va cic hoi chét bao vé thyc vat van dang
dién ra thidu su ki€m tra quan 1y chat ché da tao ra cdc du luong hoa chat trong moi
trudng dat va nude. Qud trinh do thi hod va cong nghiép hod dang dién ra & khu vyc vo1
(6c do cao kéo theo cdc hoat dong khoan, dao phuc vy xay dung co s& ha tang tao ra con
dudng xam nhép vao nudc ngdm cla céc chat ban phét sinh tix chat thai, nudc thdi cong
nghiép, sinh hoat va phan bén. Trong boi canh trén lai thém tinh hinh x{r 1y chat thai,
nude thai tat kém b 6i 96% sd xi nghiep cong nghiép khong ¢ tram xit 1y nudc thai.
S6 bénh vién & Ha Noi ¢6 tram xir 1y chi cé tir 3 + 4 trong téng so trén 20 co s6 chita
banh. Day 14 khu vuc ¢6 phiéu nguén phét sinh chit bdn gay 6 nhiém mot trudng.

Vé diéu kien tu nhién, khu vuc Ha Noi c6 dia hinh khd bang phang, xen k& c6 nhiing
khu triing, hién trang ao, ho, song khong thuén lgi cho vice tieu thodt nude nhanh, trong
mua mua thuong ¢é nhimg ving dng cuc bg. (5 nhiéu khu vuc dan cu va diém cong
nghiép do hé théng tieu thodt chua hoan chinh, khi ¢é mua 1én nudc bi dénh 1én cung
v6i phan réc tir cdc cong rinh, hd, ao lan rong ra b¢ mat, lam ting kha nang tiép cin va
hol tfan céc chit ban cé san trén mit dit gay 6 nhiém moi trudng néi chung va moi
trudng nude ndi riéng, tao diéu kién thun loi cho su xam nhap clia chdt bin vao nudc
ngdm. Hién tai do sau dang khai thdc nude ngdm & Ha Noi khoang 60 + 80m bao ham
c4 hai tang trit nude Holocen va Pleistocen. Tang Holocen ¢6 quan hé thuy luc truc ti€p
vdi cdc ngudn nude mit, tdng Pleistocen tri luong phong phi va ¢6 dp luc yéu.

Sy 6 nhiém nudc ngam duge xem xét chi yéu o hai tdng chifa nudc nay va cling duoc
dénh gid theo bén nhém chi tiéu co ban:
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- Hop chat nito;

- Nguyén 16 kim loai;

- Hop chat hitu co;

- Vi sinh.

Vi tang trir nuée Holocen (q;,)

O nhiém cac hop chdt nito: Trong khu vuc nay phé bién nhat 1a NH, vai dién phan bo
khd tap trung & dia phan huyén Thanh Tri (Phdp Van, Van Dién, Yén So, Cau Buou) va
khu Thugng Binh ven song T6 Lich, séng Lir. Khu vuc M& Tri, Gia Lam, Sai Déng mitc
do & nhiém tir nhe dén trung binh.

Doi véi NO, chi thay biéu hién & Phap Van, Diic Giang, Triéu Khic véi tinh cuc bo
(€6 I5 + 18% s6 mau c6 ham luong vugt qué gidi han cho phép).

O nhiém do cdc ngityén 16 kim logi: Trong nhém niy chi yéu 1a 6 nhiém thuy ngan
(Hg) pho bién thanh dién va c6 ham luong cao & khu vuc huyén Thanh Tri va dong nam
quan Hai Ba Trung. Chi (Pb) va crom (Cr) thdy xuat hién & mot $6 mau rai ric trong
ving. Sat (Fe) va mangan(Mn) & mot s6 noi s6 mau da vuot qud gidi han cho phép
chiém ty 1¢ kha cao (48% = 73% téng s6 mau phan tich). Ham lugng alumin (Al} vuot
qud gi6i han cho phép t6i 46% 16ng s6 maw. Néi tom lai nude ngam ¢ khu vuc Ha Noi bi
6 nhiém thuy ngan (Hg) phé bién theo dién va mitc do twong dsi nang.

Cdc hop chdt hitu co déc hai: Chi tieu ddng chd ¢ nhét 1a cyanur (CN) v phenol.
Dién phan b6 6 nhiém cdc chdt nay biéu hién & nhiéu cum di€m: Phap Van, Yén So,
Vinh Tuy, phia déng quan Hai Ba Trung, khu cong nghiép Bic Giang - Gia Lam, va rai
ric § cdc diém Tam Hiép, Thuong Pinh, Nghia Dé... Dac biét trong nhém ndy con thay
xuat hién 6 nhiém thude trir sdu va tdng thudc trir sau. Qua diéu tra & 12 diém c6 canh
tic hoa mau va lda nudc da thay 11 diém ¢6 ham lugng vuot qud gidi han cho phép.
Nhimg noi ¢6 ham luong cao dién hinh 13 Mai Dich, Phiap Van, Vinh Quynh, Yén So,
Tran Phd, ¢6 t6i 70% 56 mau cé chita DDT v6i ham lvang 16n hon 6 pg/l trong khi gidi
han cho phép chi Ia 1 ug//. Néu xét vé gia tri 1ng thudc trir sau thi cé 100% s6 mau ¢6
ham lugng vuot qui gidi han cho phép. Dénh gis chung muc do 6 nhiém cdc hop chat
thugc nhém nay khé nang, phé bi¢n thanh dién.

O nhiém vi sinh: Téng s miu lay dai di¢n tai 50 diém da c6 t6i 60% vuot qua ticu
chudn ham lugng vi khuan cho phép (coliform va fecalcoliforms). Dién phan bé thay tap
trung O phia nam séng Héng va thi tran Pic Giang - Gia Lam.

Nguyén nhan ctia su 6 nhiém nudc ngam & Ha Noj la:

I - Toan bo nudc thai sinh hoat va san xudt cong nghiép cla thanh phs di khong
duoc xir iy va thai tryc tiép ra hé théng kénh muong, dudng Sng thodt nirde vi hé a0 mai

40



ngay khoing 320.000 m'/ngay, trong d6 ¢6 khoang 90.000 m® nudc thai cong nghiep
¢Oa hon 20 xi nghiép. nha mdy [ ngudn giy 6 nhiém chi yéu cho nude ngam.

K&t qua nghién cdu vé thanh phan va tinh chit nudc thii tat cdc clra cOng cila hé
thong thodt nuée cho thay nude thai rat bin vi chia nhiéu chat doc hau nhu chua duge
xirly.

2 - He théng kénh muong va song hé cia thanh phé 13 noi ti€p nhan toan bo luong
nuée thai d6 ra, tr dé ngam xudng qua tang dat khong diy hoic chiy truc ti€p xudng
NUSC Ngam qua cic "cua s6 thuy van'.

H¢ théng kénh muong. séng hé & Ha Néi hinh thanh h¢ théng thodt nudc thai cong
nghi¢p va sinh hoat v6i 143km cng ngdm, 33km kénh muong, 33 tuyén kénh muong

" thodt nudc ra n ol thanh, chita khodng 420.000 m" nudc thai. Cic song tiéu chinh o6
8 g g

. tong chiéu dai 13 40 km véi 4 con song la Kim Nguu, Sét, Lir, To Lich lam nhiém vu tiéu
.thodt nudc chinh cia thanh phs va mdi ngdy tieu thodt 320.000 m* nude thai, co dén
100 ao, ho 16n nhé khip noi ngoai thanh véi 20 hé 1 c6 di¢n tich gin 600 ha cha

nudc thaii.

Két qua nghién cdu nude mat & toan bo hé théng kenh muong va song ho Ha Noi di
bi 6 nhi¢m, chi riéng chi ticu BOD; da vuot qud mitc quy dinh t& 5 + 20 lan.

Bang 3.2- Mitc d6 0 nhiém nuéc dusi d&t khu vuc Ha Noi

s . So Gia tri mg/l 56 mau cd ham | Ty le %
Tang . Loai P
chifa nudic Nhéin chi tieu lwong b Mi . lrong vugt gidi | mau vuol
mau | frung binh | Min Max | han cho phép gidi han
/ 2 3 4 5 6 7 ) 9
' NH, 40 4.0 0,001 23.2 18 45
Hapehat |\, 33 009 | 0007 | 098 5 15,1
Nito
a N, 34 2.22 0.009 40 ¢ 0
FFe 45 13.65 0.1 43.4 33 733
Al 45 1.28 0.056 7.78 21 46,6
Mn 45 0.58 0.046 1.72 22 48.9
) Cu 12 0,032 0,001 0,106 0 ¢
Holocen | NEWeRIS 1 o 4 | 0016 | 0001 | 0067 3 7.5
kim loai
zn 15 0.088 0,001 0.392 0 0
Hg 44 0.0029 0.0003 | 0.008 43 97.7
As 43 0.0339 0.0002 | 0,132 12 279
Cr 30 0.0203 00,0008 0.46 3 8.3
CN™ 24 0.0589 0.026 0.091 17 71
Hiu co
Phenol 23 0.0081 0.006 0.014 23 100
Vi sinh 36 28 77
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Bang 3.2 (1iép theo)

/ 2 3 i ] s 5 7 8 9 |
NH, 38 044 | 0000} | 7 1 2.63
I hat
P N, 36 | 0135 | 0004 | 2.08 2 5.5
Nitg -
NO, 36 0.019 0.009 0.0738 0 Y
Fe 75 8.674 0.035 40,59 52 69
Al 78 0,921 0,052 11,12 41 52
Mn 83 0.527 0,001 2.79 28 34
Cu 44 0,058 0.0082 .34 0 0
) Nguyén 16
Pleistocen , , Pb 62 00123 | 0,0001 0.1 4 6
kim loai
Zn 54 0.0622 | 00043 | 0.3046 0 ¢
1lg 84 0.0037 0.0003 | 0.0096 70 23
As 7 (.0144 ¢.0003 | 0.0937 5 6
Cr 35 0.01398 | 0.0006 | 0.600 11 20
CN™ 22 0.0286 0.0002 | Q078 8 36.4
Hiru co
H,3 11 00156 | 0,0025 | 0.057 | 9
Vi sinh 31 15 48
pefl ng/l g/l
Hod chat Lindan 15 0.409 0.04 0,82 0 ]
; Ca o
hai tang bao \L DDT 15 6,135 2.31 11l 15 100
thire VAU 160 thuse] 15 7703 | 080 | 135 14 93
| trir sau ' |

3 - Toan bo lugng chat thai ctia thanh phd khodng 2.000 m'/ngdy dém, trén 50% la
chdt hitu co khong dugc tap trung X 1y theo cong nghé sach va hang ngay cong ty moi
trudng chi thu gom duge 850 m*/ngay dem di xir 1y bang cach chon a khong dam bao k¥
thuat vé sinh thanh cdc bii ric tap trung & nhimg noi ¢d dia hinh thap tring khap noi,
ngoai thanh nhu Van Phic, Tha Lé, Ngoc Khanh, Thanh Cong, Thai Ha, Mé Tri, Tam
Hiép, Van Bién, Bé Dé... S6 rdc con lai hang ngay khong duge thu gom, duoc dé bira
bii wrén v¢ dudng hodc cde noi dat trong, thung dau, hé ao. Toan b luong réc nay khi bi
phan huy thanh cdc hgp chat hitu ¢o, vo co, cdc chdt doc hai theo cac dong ngdm xudng
tang trir nudc.

4 - Heé théng day dac cdc ho khoan dia chat cong trinh, nén méng, dia chat thuy van
khip noi ngoai thinh sau khi thi cong xong khong dugc 1ap bit ding quy trinh ky thuat
quy dinh, hé théng gi¢ng khoan nudc ngdm ci ciing khong dugce lap tram ky cang... di
tao thanh cdc “cira $6 thuy van" cho nuée mit bi nhiém bén chdy thong xudng nude nghm.
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5 - H¢ théng giéng khoan day dac kiéu UNICEF khoan bira bai rong khip noi, ngoai
thanh mot cach tuy tién va trdi phép véi t6c d6 ngay cang nhiéu, khong cé két cau hop 1y
va khong tram thanh gi€ng diing quy cich lam cho nuéc thai tham theo thanh giéng vao
nudc ngam gay ra 6 nhiém toan bg hé théng nude ngam thanh phd.

6 - Lugng khai thac nudc ngdm cia thanh phd 20 nam & lai day di tang 1én véi khéi
lugng 16n, khi€n muc nude ngadm cha thanh phd bi ha thdp, nudc ngam & Ha Nai bi can
kiét va suy giam vé chit luong

7 - Viéc bo tri khong hop 1Y cum nhi mdy nude phia Nam thinh phé trén dudng thodt
nude thai chinh ctlia thanh phé 13 viing ¢6 dia hinh thap triing chiia lugng nudc thai 16n
nhung chua duge xu 1y trude khi tiéu ra song Nhue, song Hong da 1am tang kha nang o
nhiém nudc ngdm.

O cic ving khac, két qua diéu tra vé tinh trang 6 nhiém nudc ngam ciing cho nhiing
ket qua tuong tu. Nhu vay, tinh trang 6 nhiém nuéc ngdm & nudce ta dac biét & cdc viing
tap trung dan cu, trung tam kinh t€, cic d6 thi la tuong da6i trdm trong, dudi day la két
qua diéu tra chat luong nude ngdm & mét s& thanh pho 16n phia Béc.

Bang 3.3- Mitc d6 6 nhiém nuée ngam tai khu vuc Hai Phong

Nhom | losl | 85w G mgl g vt 31 | i o
ch tiéu mau A L
Trung binh Min Max han cho phép gidi han
' NI, 17 0.1297 0.002 20 0 0
H‘-;F;hc:‘“ NO, 31 04933 | 0012 | 20 15 484
NO, 25 1.036 0,003 4.8 0 0
; Fe 35 4.575 (.04 17.56 28 80
Al 32 0.883 0.196 0.8 25 78.1
Mn 42 0.6 0.1 3.58 14 333
| Cu 30 0.0688 0.009 0.8 0 0
ngi !L:'T:d:(’ Pb 21 0011 0.001 | 0028 0 0
Zu 20 0.035 00112 | 0.086 0 0
He 36 0.0049 0.001 | 0.009 36 100
As 36 0.013 00017 | 0.096 | 28
Cr 19 00133 0,001 | 0.101 1 53
CN’ 17 0.0173 0002 | 0065 4 23.5
Hitu e | Phenol 1 0.0005 0,001 | 00025 ] 9
! H,S 1 0.0031 0,001 { 00051 0 0
’_Vi sinh 18 5 28
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Bang 3.4- Mirc dé 6 nhiém nude ngam tai khu vuc Nam Dinh

' Lo chi S Gia tri mg/l 56 méau co hilm? Iy le %
Nhom Iiéu Iug_ng . _ luong vurot gigi | mau Vot
mau Trung binh Min Max han cho phép 2idi han
T N, 23 10854 | 0004 | 40 L1 47.8 —‘
Hop <hat ) o, 20 1.054 0.01 16.5 6 30 |
L _L NO; | 20 0.334 0.01 15 0 o
Fe 23 10.325 (.28 289 19 82.0 “
‘ Al 23 2.07 Q.113 2.95 I§¢) 09.6
‘ Mn 32 0.573 0.001 3.75 13 400.6
) Cu 23 0.0572 0.0036 023 0
! iﬁﬁmil.o Pb 24 0.0051 | 00001 | 0016 0
: zn 16 0.0726 0.019 0.031 §]
Hg 31 0.0030 0.0002 0.0101 27 87.1
As 32 0.0038 00,0001 0.0161 0 {
Cr 12 0.3256 0.0019 1,762 7 583
r Vi sinh I3 | 12 92 AI‘

Bang 3.5- Mirc do 6 nhiém nude ngam tai khu vire Viét Tri

Gid tri mg/) 5 mau ¢6 h Tvle o |
Nhér [_,O[iilé Lclzhi Sénl:;;(ing _ . ,"’ﬂgf’ _| i?g;?;l\{;; };Tl nguk;igl ‘
Trung binh Min Max han cho phép gi¢i han
____ NH, Y 0.2944 0.003 1.87 0 0 ﬂ
H‘iﬁ"“ NO, 30 0.0415 | 0003 | 05 2 67 |
NO, 34 2,078 0,006 15 0 0
o Fe 28 0,547 0.24 3.34 2 7.1
Al 33 0.3515 0.034 1.45 4 12.1
Mn 27 0.3601 0.001 1.5 1l 407
Cu 16 0.044 00023 | 0,114 0 0
| Nguyen 16 Pb 18 0.0079 0.0007 | 00249 0 0
kim Joai 7n 33 0.543 0.001 0.1596 0 0
1o 36 0.0043 00011 | 0.0091 36 (00
As 24 0.0254 0.001 0.32 7 RIC)
Cr 25 0.0082 0.0009 | 0,044 0 0
Cd 18 0.0032 0.0001 | 0.0123 3 16,7
_'H;;'__H'— Y 0.3 0024 | 0054 2 T
Phenol 1 0.0668 0,065 0.08 11 100
Vi sinh 9 9 100
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3.3. YEU CAU CHAT LUONG NUGC DUNG CHO SINH HOAT VA SAN XUAT
NONG NGHIEP

3.3.1. Yéu cau chit luong nude sinh hoat

C6 rat nhiéu chi tiéu dinh gid chat luong nudc, & day ta chi dimg lai & mot s6 chi tiéu
quan trong:

- Yéu cdu chit lugng nude ngdm thong qua ndéng do cic hop chat doc hai trong nudc
va theo yéu cau dung nudc cua cdc nganh khdc nhau cia nén kinh & quac dan. Yéu ciu
dung nudce sinh hoat la nghiém ngat nhat, 16i thiéu 12 khong duoc gay nguy hai cho sic
kho¢ con nguoi va diéu kién vé sinh moi trudng.

Theo chuyén gia Lién hgp qudc, nhimg thap ky gdn diy van dé nudc sach dé sinh
hoat v an uéng va diéu kién 8i thiéu v¢ sinh moi trudmg néi com lén & cdc nuée A, Phi,
M¥ La Tinh. Hang nam c¢6 dén hang tram triéu ngudi mac bénh dau da diy, duong rudt,
con s& ngudi chét lén dén 25 triéu ngudi trén quy mo toan cdu do cac bénh fir nguyén nhan
khong duge dung nude sach. Vi vy, tai phién hop Pai hoi Hoi dong Lién hop quéc khod
35 da lay thap ky 80 the ky 20 1a thap ky cho nudce sinh hoat va vé sinh moi trudng.

- Nudc diing dé uong khong duge ding loai nudc cling va ham luong mudi trong
nude cao. Theo do ciing nude ngam duge phan loai nhu sau;

T

Trang thdi Do cing () Trang thai bo cimg ()
Ril mém 0+4 Tuang doéi cling 12+ 18
Mém 7+8 Ciing 18 + 30
‘Trung binh 8+ 12 Qud cung > 30+ 35

Bang 3.6- Gia tri giGi han cho phép cic thong sé va néng do cic chat 6 nhiém
trong nudc mat theo TCYN 5942 - 1995

TF Thong s6 Bon vi Gigi han A | Gidi han B
(1) (2) (3 (+) {5}
Topll S '
2 |BOD; (20°C) mg/l
.3. teon g
4 mg/!l
5 | Cha mg/l
6 fAsen mg/l
BRI
8 JGdimi
9 |cm ......
16 | Crom(v [) .....................
W Com@p
12 |Pong
14 | Mangan
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1 Dau, md

26 {Chattayrita
20 {Chat iy ria__ |

28

29

30

31 |'Téng hoat d¢ phdng xa § o mg/l 1,0 1.0
Chua thich:

Cot 4: Ap dung d6i v6i nudc mat ¢6 thé ding tam ngudn cap nude sinh hoat (nhung phai qua
quii trinh xU 1y theo quy dinh).

Cot 5: Ap dung d&i véi nude mat diing cho cdc muc dich khéc.

Nudc diing cho noéng nghiép va nudi trong thuy san €6 quy dinh riéng.

Bang 3.7- Gid tri giéi han cho phép cic thong s6 va nong do cic chat ¢ nhiem
trong nudc ngam theo TCVN 5944 - 1995

TT Thong s6 Pon vi Gidi han

(1) {2) (3) {4)

1 pH 65+ 85

I _ s | S
3




Bang 3.8- Tiéu chuin veé sinh nuée an uong
(Ban hanh keém theo Quyér dink s¢' | 329/2()()2!81’?‘-()_0, ngay [8/4/2002)

| 6 ]| Téng chat rdn hoa tan (TDS)

’ . . T TCVN 61521996

150 9390 - 1990
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()

13

14

27

28

30

31

32

(2 (3) (4) (5) (6}
. TCYN 6197 - 1996
2 : 3
Ham lugng cadimi mg/I 0,00 (IS0 5961 - 1994) C
. . TCVN 6194 - 1996
[iam juong clorua mg/l 250 (SO 9297 - 1989) A
TCVN 6222 - 1996
é ; 5 .
Ham lugng crom mg/l 0.0 (ISO 9174 - 1990) C
R : . , (ISO 8288 - 1986} ,
Ilam luong dong (Cu) mg/] 2 TCVN 6193 - 1996 C
. TCVN 6181 - 1996
am | SN .
ITam lugng Xianua mg/l 007 (IS0 67031 - 1984) C
TCVN 6195 - 1996
am| ¢ y 0,7+1.5 .
Ham um.lg florua mg/l WES (ISO L0359/1 - 1992) B
Ham lugng hydro sunfua mg/l 0,05 ISC 10530 - 1992 B
. : TCYN 6177 - 1996
é 83 5 e
Ham luong sat mg/l 0, (ISO 6332 - 1988) A
N . . (IS0 8286 - 1986)
t Ham lugng chi g/ 0,01 TCYN 6193 - 1996 B
- - TCVN 6002 - 1995
' H: Y nAngs z : :
| Jam lugng mangan mg/l1 0,5 (1SO 6333 - 1986) A
| TCVN 5991 - 1995
: Ham lugng thuy ngan mg/t 0,001 |[(ISO 5666/1 - 1983 150} B
5666/3 - [983)
Ham lugng molyden I mg# 0,07 | AOAC hoac SMEWW C
, , | TCVN 6180 - 1996 __
P Y ! 2 :
Ham lugng niken roomg/l ; 0,0 (1SO 8288 - 1986) 4
\ . | TCVN 6180 - 1996
Ham luong nitrat mg/I 50 (IS0 7890 - 1988) A
- TCVN 6178 - 1996
A 3 .
Ham luong nitrit mg/fl (ISO 6777 - 1984) A
R L i TCVN 6183 - 1996 .
flam lugng sclen mg/l 0.01 SO 9964 - 1 - 1993 C
. o TCYN G196 - 19906
Ham furong natr mg/] 200 (1SO 9964 - 1 - 1993) 13
. TCVN 6200 - 1996
: s i y 5 i /
Iam lvong sunphat mg/1 250 (SO 9280 - 1990) A\
. TCVN 6193 - 1996 ]
i ' ¢ 3 g ‘.
Ham lugng kém mg/l (1SO 8288 - 1089) C
Do oxy hod mg/! 2 Chudn do bing KMnO4| A
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(1) (2) {(3) (4) (5) (6)
| Il { Ham lugng céic chat hitu co
a | Nhém Alkan clo hod
33 Cacbontelraclorua ng/l 2 AQAC hoic SMEWW C
5 ﬁ';'éloromc[; ........................................ gl - v hodc I o
s L Dldoroc[d“ .................................... pg Ll o [ e Hotc SMEWW -
i 1 L Tndoroadn .................................... “.gﬂ 2000 | Anc hoac sieww | o
= Vinyl o ug;’] .................. : ""AOAC hoie SMEWW i
N [ é....bldome[;; .......................... “3/1 o AOAC hote SMEWW | o
39 Trld&&;{en ................................... “gﬂ ........... o AOAC hoge SMEWW o
20 T:[rdcloroe[é; ................................................ ol o A.OAC hoac sEww | o
b | Hydrocacbon Thom
41 | Benzen pgl 1O AOAC hoac SMEWW B
ol T ™ . p.gﬂ o0 AOAChOdCSMEWW .......... -
- wien T ..Hg/l 500 | AOAC hote SMEWW .............. B |
T E[ylbcmen .................................. . “gh ....... oo ADAC hoge SMEWW ik C ..............
i ..Sryren ........................ pg/l o AOAC hoae SMEWW :
...... i Bcnm(a)pyren R “g/l 0? AOAChodCSM}_‘WW T
) ¢ | Nhiom Benzen clo hod
| 47 | Monoclorobenzen g/l 300 | AOAChoac SMEWW | B
sl 5. dwlombcnzen ....................... llg,!] ........... o | AOAC hOchMEWW ............... o
ol 4 dldombenzen ............................... el o AOAChDaLthWW .......... o
ol |c10mbenzen .......................... “..g_ﬂ 20 AGAC hoac SMEWW .
__ d | Nhom cde chdt hitu co phite tap
i S| Di(2- elylhexyl) adipate pg/l 80 AOAC hoac SMEWW | | c
P N ug“ ....................... ¢
B I u gﬂ ............ .
i ! “gﬂ ........................... I
o D . gﬂ ........ - c
I e Hgﬂ .................. c
58 | Tribuyloxit mgl | 2| ADAChoac SMEWW | ¢ |
IIT | Hoa chit bao vé thuc vat
59 [ Alachlor Hg/! 20 | AOAChoae SMEWW | C |
s _,\mmdrd ....................................... : [ AOAC hose svzww | C |
o f\]d,m;‘D]e]d;m e, ..“gﬂ_. 003 _ ”"Ao,f\(d hOdC | .
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(1) (2) (4) (S) (6)
62 | Atrazin 2 | AOAChoac SMEWW | ¢
" 30 | AOAChoac SMEWW | ¢
A e b S
02 | AOAChoac SMEWW | C
30 | AOAC hoac SMEWW | C
S | oacre o
I | ADAC hoac SMEWW | €
0 | roacms
0 | aorc ] &
0 orcr
003 | AOAC hoac SMEWW | B
_________ T aonen
oo R P vt At
N R i S
e | vicon. o Posp i
77 | Methoxychlor 20 | AOAChoic SMEWW | ¢
_________________ T o T
________________ M S i S
oo | A0ACh - &
; =
B o (SOAS hote SMEWW L =
__ 20 c
_______________________________ 2| =
20 C
______ = -
______________ 2 ¢
- o
______ : )
90 | Mecoprop 10 ..... AOAC hoic SMEWW C "
""" 91 | 2,45-T g/l 9 | AOAChoac SMEWW | B
IV | Hoa chat khit trung va san phiam phu
92 | Monocloramin ug/l 3 | ADAChoic SMEWW | B
poedemmn S PSS e i o 2
B e Ao e T
B e e [aosc o sumww | o




(1) (2) (3) (4) (5) (6)
96 2.4.6 Tricloropheno pe/l 200 AOAC hoac SMEWW | B
________ pg/l 900 | AOAC hoac SMEWW B
_____________ g/t | 100 | AOAChoac SMEWW | €
ug/l 100 | AOAC hoac SMEWW c
Bromodiclorometan pa/l 60 | AOAC hoac SMEWW C
| meft | 200 |AOAChoqe SMEWW | C
______ pefl 50 | AOAChoac SMEWW | B
wgll | 100 | AOAChoac SMEWW | €
Cloral hydrat @ .
104 (Tricloroaxetaldehyy | ug/l 10 AOAC hoac SMEWW C
105] Qiclomaxeloni"tfil ng/l 90 AOAC hoac SMEWW C
106 Dibromoaxetonitril pgfl 100 | AOAC hoac SMEWW C
107 | Tricloroaxetonitril ngfl 1 AOAC hoac SMEWW C
108 | Xyano clorit (tinh theo CN) pg/l 70 AQAC hoic SMEWW C
V | Mirc nhiém xa
o . TCVN 6053 - 1995
109) Tonehoarde B O ] asosme-omy | P
.y R TCVN 6053 - 1995
110 | Tong hoat do Bg/1 1 (ISO 9697 - 1992) B
VI | Yisinh vat
. 2 v Khuin TCVN 6187 - 1 - 1996
11| Coliform g oo © | asoosos-1-1990) | 4
s : . . Khuén TCVN 6187 -1 - 1996
112 | E coli hodac Coliform chiu nhiét lac/100m] 0 (IS0 9308 - 1 - 1990) A
Ghi chi:

I. A: Bao gém nhiing chi tiéu s& dugc kiém tra thudmg xuyén, tdn sudt kiém tra 1 tudn (doi
vdi nha mdy nude) hodc mot thing (d6i véi co quan y 1€ cdp tinh, huyén). Nhilng chi tiéu nay
chiu su bién dong ctia thai (ét.

2. B: Bao gém cic chi tiéu cdn c6 trang bi khd dat tién va it bi¢n dong theo th¥i ti€l hon. Cac
chi tieu nay cin dwogce kiém tra trude khi dua ngudn nude vao sit dung va thudng ky mdi nam mot
lin (hoac khi cé yéu cdu dac biét) ddng thoi véi 1 dot kiém tra cdc chi tiéu theo che do A.

3. C: Pay la nhitng chi tiéu cin trang thiét bi hién daj dat tién, chi c6 thé xét nghiém dugc bot
cic Vien Trung uong, Vien Khu vic hoac mot s6 Trung tam Y 1€ dia phuong tinh, thanh pho.
Cic chi tiéu niy nén kiém tra hai nam mot 1an hoac khi ¢6 yéu cdu dic biét bdi cdc co quan y 1€,

4. AOAC : Viét 1i1 coa Association of Official Analytical Chemists (Hiép héi cdc nha phan
tich hod chinh théng).
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SMEWW: Viét tit cha Standard Methods for the Examination of Water and Waste Water
(Céc phuong phdp chudn xét nghi¢m nude va nudc thai) chia Co quan Y t€ Cong déng Hoa Ky
Xuat ban.

(a) Chi tiéu cam quan

(b) Khi ¢6 mat ca hai chdt nitrit va nitrat trong nuéc an uéng thi téng ty 1é ndéng do clia mbi
chat so v&i gidi han t6i da clia chiing khong 16n hon 1, xem cong thifc sau;

Cnitrat/GHTD nitrat + Cnitrit/GHTD nitrit < |

C: Néng do do duoc.

GHTD: Gi6i han t6i da theo quy dinh Lrong tiéu chudn nay.

3.3.2. Yéu cau chit lugng nuée ngam ding cho san xnat noéng nghiép

1. Yéu cdu vé nhiét do nuic

Nudic duge fudi tir ngudn nuée ngam phai cé nhiét do thich hogp. Nhiét do nude tudi
thich hop véi cay tréng 1a 1ir 25 + 30"C,

2. Yéu cdu vé ham lugng mudi trong nuée ngdm

Ham luong mugi cho phép trong nudc ngam dé twéi phii can ct vao loai cay trong,
dac tinh Iy hod cha dat tréng, kg thuat néng nghiép, ky thuat tudi, diéu kién khi hau, cic
diéu ki¢n khic d€ quyét dinh cho phit hop. Két qua nghién ctu st dung nudc tudi cho
lGa, lda mi va mot s6 loai cay trdng khac do khoang hoa cho phép 1a nho hon 5g/1. Tai
lieu clia nhiCu tdc gia di cho riang trén dat cat, pha cdt cho phép dung nudc ngam téi ¢
do khodng hod 5g/1 hoac 16n hon chiit it khong 4nh hudng dén nang sudt cay trong. trén
dat thit, thit pha sét chi cho phép tudi nude ngdm ¢6 nong do khoang hod 2 + 2.5g/1.

Trong néng nghép nude chi yéu dung dé tudi, chat luong nude tudi can dam bao céc
yéu cau sau:

- Téng s6 cdc chal hda tan trong nude (TDS):

- Ty $0 tuong ddi giia Na* véi cic ion duong khic;

- Néng d6 céc nguyén t5 dac biét;

- Céac ion du thira.

a) Tong cde chdt hoa tan trong nudc

Néu néng dé musi tang lén, thi s& gay khé khan cho cay trong hadt thic an tir dat vi
nuGe. Cdc thuc nghiém da chi ra rang dudi diéu kién ap suat tham loc tir 1,5 = 2,0 atm
thi cay khong con kha nang phat trién nita. Quan he giita ap suat loc va nong do mudi
nhu sau:

P=IiRTC

trong do:

i - h¢ s6 VonthofT;
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P - 4p suat tham loc (atm);

R - hing s8;

T - nhiét d6 (tinh theo nhiét do tuyét doi);

C - néng do musi (mol/1).

Duéi day la mét s6 vi du tinh 4p suat tham loc P clia mét s& loai musi:

NaCl (1%) gidtrii=2,C=1 g/l hay 1/58,5 (mol/f), tich s6 RT = 22,4 [ thi:

p=272223 (66 (atm)

58,5
NapSO, (19%),1=3, P=2222% o u7 iy
CaCly (1%), i =3, P=2"224 _ 4 ¢05 (atm)
CaS0, (1%),i=2, P=22224 _ ¢ 334 (atm)

Miic doc hai clha mot mudi sé ting Ién cing vGi su tang clia nhiét do.
Mot s6 lién hé quan trong:

1) TDS (ppm}) = 0,64 x EC (umhos/cm)

2) Ap suat thim loc P (atm) = 0,00036 x EC (umhos/cm)

3) 1 {mhos/cm) = 100 (milimhos/cm) = 10° (umhos/cm)

4) Nong do ion duge biéu dién nhir sau:

Nong d6 mudi (mg/l)

Milli duong lugng (mefl) =
BPuong luong

Néng d6 muéi (ppm)

bBuong lugng phan triéu (epm) =
Buong luong

Vimg/l ~ ppm nén me/l = ¢cpm

Trong lugng nguyén 1t
Duong luong =

Hoa tri nguyén t6
5) Logarit cla s6 am cia néng do hydro duge goi 1a do pH
pH = -logH*

Dung dich véi pH < 7 12 axit, pH>7lakiém vapH = 7 1a dung dich trung tinh. Nuge
tu nhién ¢é nong d6 pH tix 6 =+ 8.
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6) Phin 16n nudc cimg 1 do t6n tai ion Ca ™™ va Mg ™. Téng dé cimg (TH) duge bicu
dién bang ppm cha CaCOy;:

CaCO, | Mg CaCO; _ ppm clia trong lugng tuong duong

TH =Cax

a
TH = 2,497Ca + 4,115Mg

T4t ¢4 cdc thanh phin duoe biéu dién bing don vi (ppm).

Téng do cling (ppm) bang téng chia epm cha ion Ca™" va Mg ™ x50 (1éng ¢6 ¥ nghia
ctia Ca™ va Mg, néu t8n tai, ciing duge ké dén), TH = (Ca ™" + Mg)x 50.

7) Nudc cung khong c¢6 cacbon (None Carbonate) (NCH) tinh bang ppm:

NCH (ppm) = (Ca + Mg) - (CO5 + HCO3)x 50

Khi NCH < § thi trong tinh toan NCH = 0.

8) TDS(ppm) = téng cua cac ton (ppm) + néng do ion (HCO4)=0,49.

9) EC (umhos/cm) = (3 ion duong hoac Y_ion am)x 100

EC (umhos/cm) = 100 % Zion duong =100 x Zdién "r
10) Phan tram gid tri hoat dong (PAV) cua bat k¥ nguyén t6 nao la nong do cua
nguyén t6 dé (epm) dugc biéu dién bing phén tram cia téng ion duong hoic ion 4m tinh
bang (cpm).
11) Chi $6 muéi

12) Gia tri cua mét s6 ion cha yéu:

Nguyén to Trong lugng nguyén it Hod tr Trong lugng tuong duong

Ion duang +

Ca 40,08 2 20,04
Mg 24,32 2 12,16
Na 23,00 l 23,00
K 39,00 1 39,00
Ion 4m -

CO, 60,01 2 30,00
HCO, 61,02 | 61,02
50, 96,06 2 48,03
Cl 35,46 1 35,46
NO, 62,01 1 62,01
F 19,00 1 19,00

13) Khi TH < d¢ kiém thi d¢ cung cha nudc cé thé xem Ia ciing do CO; tao ra.
TH = d6 kiém thi do cing cta cic bon (Carbonate hardness) = d6 ki¢m
NCH = TH - D¢ kiém
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Chi s6 do cimg quy dinh bdi Cuc Dia chat Hoa Ky nhu sau:

Loai Do cing (mg/l) Ghi chii —|
Nudc mém 0+355 ' . .
Khong can phai lam mém
Nudc hoi cing 56+ 100
Nudc ciing trung binh 101 +200 o .
Poi hoi phai lam mém
Nudce nira cing 201+ 500

b) Ty s6 twong doi gitta Na™ véi cdc ion duong khac

Néu néng do mudi & trong nudc cao dan dén sy hinh thanh dat man, ngugc lai néu
néng do Na* cao din dén dat kiém. Cuc phét trién dat cia My (USDA) dinh nghia dat
kiém 1a dat ¢6 pH=8,5 véi mic do bdo hoa Na* 215%. Dat kiém c& két cau yéu, dé hod
ban va khong thodng. Mitc d¢ bdo hoa Na cao la nguyén nhan cua hién tuong thiéu Ca.
Nuéc tudi véi ty 1é hdp thu Na thap (SAR) phit hop v6i nong nghiép.

SAR = Na (me /1)
/E_a*_* +Mg"
2
Nag—— NatK 60
Ca+Mg+Na+K

Néng do cha cic nguyén 6 duge tinh bang (me/l). USDA xay dung biéu dé doc truc
tiép ESP.

c) Nong dé cdc nguyén 10 ddc biét

Céc nguyén t6 dac biét nhu: Se (selenium), Molipden (Molybdenum) va Flouride thi
thuc vat ¢6 thé chiu dung dugc, nhung rdt doc hai d6i véi dong vat. Cac nguyén 16 nhu
Baron (Br), Lithium (Li) thi ¢é tdc dung nguge lai d6i véi thyc vat. Trong nude ngam
luong Baron (Br) gidu hon nudc mat véi ham huong > 0.5 ppm.

Baron ¢6 hai véi cam, quyt, cay c6 ddu va cdc cdy an qua quy, nhung nga cdc, bong
thi ¢6 thé chiu dung duoc mot cach binh thudng v6i Baron, trong khi co dinh lang, ¢t cai
duong, mang tay va cha la thi phat trién binh thuong véi Br=1 + 2 (ppm). Baron ¢6
wong nhiéu loai xa phong va nd trd thanh nhén 16 doc hai khi sir dung nude thai dé tudi.

d) Lieong cacbon thita (RC)

Khi téng luong cdc bon nét 16n hon téng lugng can xi va ma gié thi s& c6 hién fuong
két tha g giai doan sau trong dat:

RC =(CO;™ +HCO; )-(Ca”™ + Mg ) (men)



Phan loai nuéc urdi:

Phong thi nghi¢m min ca My di xay dung bi¢u dé dé phan loai nuéc twsi. Theo cich
phan loai nay ¢6 16 loai nude khac nhau véi viec sir dung két hop SAR nhu mot chi s6.

D¢ biéu thi ndng do Na bat loi va EC nhu mot chi s6 mitc d¢ mudi trong nudc twsi

thé hién & hinh 3.3 va phan loai chat lugng nude tuét cho & bang dudi day:

Bang 3.9- Phan loai chat luong nuée tudi
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Hinh 3.3- Bidu dé phan loai nuéc tusi

Loai nude Mic do muai Noéng do bo kiém RC ]
o EC (umhos/cm) &1 = 25"C (me/1) SAR (me/l)
Tinh khié&t <250 < 0,25 10+ 18 < 1,25
Tot 250 =750 0.25+705 18 + 25 1,25+ 2,50
Trung binh 250 = 2250 7,05 +22.50 18+ 26 >2.50
Xau 2250 + 4000 22,50 + 40,0 >26
Rat xau > 4000 > 40
Bg dan dien {ms/cm) & nhist d8 25°C
2 100 2 3 4 5 67891000 2 3 4 5000
é S| N | LT T T ] [T Jg
~] 28 |- —
26 |
8 ol _\ |
2
5 s20 | n
;: s S %
s ] [Ee \ B
= 10| \
T \ 10
6 \
o . - \ \
o 5 [ \ ]
= —
- \_ 0
I N | L |
¢ 100 250 750 2250
Cb/.
C1 c2 C3 C4
Thap Trung binh Cao Rat cao



Bicu d6 phan loai nudc weéi hinh 3.4 do Doneen xay dung dua trén chi s6 din nudc (PT):

p = NatyHCO; o
Ca+Mg+Na
Tat ca cdc ion dugc tinh bang (me/l).
Mot cédch tong quat, nude thuoc loai tét néu:
- Khi biéu dién, né thuéc viing nuée t5t hoic binh thudmg.
- Nudc thudc loai 1 hoac 2 trong biéu dé ctia Doneen.

G 00<25%
Na+Ca

- TDS >1000 ppm, gidi han nay ¢6 thé dén 1 700ppm, néu

- Chi s6 nude dat gid tri am.

Ngoai nhimg chi tiéu da trinh by & trén thi nude roi vio cic ving khdc sé& cé chat
luong khong ddm bao dé wdi cho cay tréng.

20

e ——

25% clia maxk
75% clla maxK

\ Loai |
NN

\ Loai‘ﬁ\——___
I[ Loail |I\~

Néng da tdng cong {mefl)

0 [~
120 100 80 60 40 20 0
Na+v HCO
Chisé thim — ——10 x 100

Hinh 3.4- Phan loai nuoc widi doi véi nudc cé khd ndng dan nuoc trung binh ciia Doneen

3. Yéu cdu vé yéu td vi lugng trong nuéc ngam

Mot s6 téc gia cho ring lugng nudc ngdm c6 chita mot s§ nguyen 8 vi luong thich
nghi v6i cay trong va cho nang suat cao hon, chit lugng san phdm sé& t6t hon néu ta tusi
nude ngdm véi mic tudi vira phai hoac twong dsi nho.

Ngoal ra tudi nudc ngam con ¢6 tdc dung ria man, ria chua vi cdc thanh phéin
khodng hod trong nudc ngdm c¢6 téc dung trung hoa va kim ham qud trinh man hod va
chua hod ¢ mitc do nhat dinh, thyc € st dung nudc ngdm cé tac dung rira man 6t véi
cdc loai mudi, dac biét 13 loai mudi chita nhiéu ion Na*.

Tieu chuin chat lugng nude ngdm ding dé tudi (bang 3.10):

- Nude khong man C< 1 g/l;

- Nudcman it C=1+3 g/t khi wéi nén xt ly;
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- Nu6c man trung binh C = 3 + 10 g/l phdi x{r Iy trudc khi dung;

- Nu6c man  C =10 + 30 g/l khong nén ding dé wéi;

- Nudc man nang C> 10 g/1. '

o6 pH clia nude tudi cho phép: pH = 6.5 < 8,5.

Yéu cau chat lugng nude ngdm con phu thude vao tinh chat ciia dat trong. Khi ¢6
tang khong thim nudc ndm dudi ting dat trong (thit pha sét hoic sét) yéu cau nuéc tudi
¢ ham luong khodng nho. Dit cdt thd thi ngugc lai ¢6 thé (wéi vdi nong do mudi cao
hon dén 4 + 6 g/l. Khi trong nuéc ngdm ham luong cic mudt NaHCO; cao can phai
dung thach cao dé khir doc mdi ¢6 thé ding dé tusi cho céc loai cay trong. Nude thidu
Ca va thira Na khong nén ding dé twéi ruong. Trong trudng hop phai sir dung nudc ngadm
¢6 d6 khodng cao, can phdi han ché t6i da mic (uéi vi nén st dung hé théng luan canh
va trong céc loai cay tréng ¢6 kha nang chiu man cao.

- B¢ khodng hod nudc ngdm khong phai la chi tieu duy nhét ddnh gid chat luong
nude ma con phai can e vio do dan dién va ham luong céc yéu t6 doc hai nhu Na, Bo.

*» Na khong nhitng doc hai véi cay tréng ma con 1am xdu di tinh chat vat ly cua dat
lam cho dat bi chat, gidm do phi cda dat.

* Bo 100 1an dée hai hon clo ma clo doc hai hon sunphat.

Nhiing nam gan day khi phan tich nudc chd ¥ nhiéu hon dén Bo, dac biét & bang
Califoocnia: cam, chanh, dio, nho, 1&, tdo... nhay bén v6i Bo nhit sau dén ca chua, ngd, cay
lia mi, bong, khoai tay, huéng duong, dira bd, 6. nhay bén véi Bo mic trung binh, con lai
bap cai, hanh, ca 1dt, rau xa kich, co, dira... nhay bén véi Bo thap nhat.

Bang 3.10- Ham lugng giéi han cho phép véi Bo chira trong nuée ngam
chia thanh 5 nhém tai My

, Néng do ( 10™) T
Chat luong nude -
Céay dé nhay cao Cay do nhay trung binh Ciy do6 nhay thdp
Tot ' < 0,30 < 0,67 < 1,00
Tuong doi 161 0,33 + 0,67 0,67 + 1,33 1,060 + 2,00
Trung binh 0,67 + 1,00 1,33 +2,00 12,00+ 3,00
Xau 130+ 1,25 2,00+ 2,50 3,00 = 3,75
| Cim dung > 1,25 > 2,50 >3,75

Do hoat dong phit trién clia con ngudi ma nhin chung nudc ngam ngady cang bi suy
thodi vé& chat lugng va can kiét vé khoi luong. Pay la mot vin dé cdn hét sic quan tam
nham phdt trién mot cich bén ving tai nguyén nudc néi chung va nudc ngdm néi riéng.

3.4. CAC BIEN PHAP XU LY DE NANG CAO CHAT LUONG NUGC NGAM
Trudng hop nudc ngdm c¢6 nhiét do thap, hoac thanh phin hod hoc khong phii hop véi

tieu chudn dé ra, can phai dwoc xir 1y truede khi dem ra sir dung cho phi hop véi véu cdu
cua cdc ho ding nude.
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3.4.1. Phuong phap diing bé loc

Khi d¢ khodng hod nudc ngdm cao qud gidi han cho phép thi ngui ta ding bé foc.
Phuong phdp nay dp dung phé bién trong thuc & va cho hiéu qua xir 1y tuong ddi t6t.
Trén thuc € cic nha may nudc, cac ho dung nudec déu ding phuong phdp nay dé loc
nudc trude khi dua vao cdc quy (rinh xit 1y tiép theo.

Do nude ngam thudng chita nhi€u oxit sét IT vi vay trude khi cho viio bé loc nguoi ta
cho nude ngam ti€p xic voi khong khi d€ céc phdn (ng 6xy hod xay ra bién 6xit sit I
thanh oxit sat III va ket tia, sau dé duge loc qua bé loc:

h22m Ah > 2m

/ ta

4

Cat tho, thach anh — e 0,80 m e e

! V =8+ 10mh

¥

L ' Loc cham;

Ldp cudi séi nhg ———m P ‘. ‘- o, T ' 0,50 m V,=02+05mh
- B O o0 T .
Pacugito — m éjooo oo o 0.40m Tang dém

oo CoCoa— ¥

Nugc sach

Hinh 3.5- S0 dé bé loc nuoe
3.4.2. Phuong phap pha loang

Cha yeu sir dung khi diing nuée ngdm dé wéi. Néu nhiét do nude ngam qua thap
hoac ¢6 nong do khodng hod cao, c¢é nhiéu doc 16 can phai pha loang nudc ngot va nudc
mat ¢6 nhiét do cao hon dé thuc hién can biang nhiét tao ra nudc dat tiéu chudn mdi.

3.4.3. Phuong phap hoa hoc

Sau khi ding phuong phép loc va pha loiing ma van chua loai trir duoc cdc doc 3 thi
ap dung phuong phap hod hoc dé tao ra cdc phan tng hod hoc bi¢n nhitng chat doc thanh
nhiing chat khong doc hodc tao ra cdc hop chat ¢6 chifa cac ion kim loai két tiia dé d& dang
tach ra khoi nuée ngam. Ngoai ra con dua cdc chat hod hoc dé khir tring gay hai cho ngudi
va gia siic. Phuong phdp niy thudng diing d€ xir 1y nuéc sinh hoat vi cong nghiép.

3.4.4. Phuong phap hoa sinh

Dung cdc keo hoa sinh d€ kich thich qud trinh 1ing dong cdc chit can lo limg sau 4o
c6 thé diing két hgp véi phuong phap hod hoc hay ding bé loc dé ti€p tuc 1am sach nudc.
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3.5. CONG TRINH LAM SACH NUGC

Heé thong cong trinh fam sach nudce ¢o chic nang sau:
- Khtr céc chat lo limg;

- Khir mui;

- Khir mau;

- Lam mém nudc;

- XU Iy mot s6 doc 16 bang phuong phip hoa hoc;

_ Khir muéi trong nuée nhu Ca**, Mg™, Fe.

3.5.1. Hé thong lam giam néng do khodng trong nuéc ngam

Kénh
— 1 3| 4 5 6 .
Van chuyén nuac o
Hinh 3.6 - Su dé hé théng xit Iy nudc
1. Bé tron 4. Bé lang 7. Binh chiia hod chdt dé khit trimg
2. Binh chita va cdp cdc chdt trén xiic tde 5. Béloc 8 Tram bom cdp nteée tdin hodn
3. BE két mia (phdn iing) 6. Bé chiva mide sach

3.5.2. Chitc nang bé két tua

Lam Két tia chat bin thong thudng hién nay ding chat xuc téc, chat lam ket tha va
lang dong céac chat ¢an lo limg dudi dang bong can vi qua qua trinh lang loc tich bong
cén ra khoi nude.

Trong (rudng hop ham luong sat trong nude ngém qud cao c6 theé dung bién phdp hoa
khong khi vao nudc dé 13m tang lugng Oxy trong nudc, nguyen 1y 1a bién oxit sat Il
thanh oxit sit I1] két tha thanh bong can dé dé dang tach ra khoi nudc.

Fe(HCO3), + 2H,0 — Fe(OH), + 2H,CO;

4F¢(OH), + 2H,0 + O, — 4Fe(OH)yy

Npgoai ra c6 thé khir sat bang voi hoic bang Clo cho vao nudc dé tao ra nhimg phan
dng hod hoc bién sat 11 thanh sat I1T k¢t waa.

Fe(HCO,), + Cly + Ca(HCOS), + 6H,0 — 2Fe(OH);4 + CaCl, + 6H + 6HCO,
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Chuong 4

DIEU TRA PANH GIA NUGC NGAM

Muc dich cita vice didu tra danh gid nude npdm la xdc dinh cau tric dia chat, dia
tang, do day clia cdc tdng chita nude, xac dinh trir lugng, s phan bé, do day, trang thdi
chay cla nude ngam, quan hé gilia nudc mat va nudc ngam, xé4c dinh didu kién khai thac
nuée ngam, tinh chat vat 1y, hod hoc cta nudc ngam, dnh hudng qud trinh bién dong vé
dia tang, dia chdt cia nude ngam.

4.1. PHUONG PHAP PANH GIA CHAT LUGNG NUGC NGAM

4.1.1. Cac phuong phap don gian d4anh gia chat luong nudéc

Trudng hgp khong cé i diéu kién phan tich bang cdc thict bi hién dai thi ¢6 thé diing
cac phuong phdp gian don sau:

1. Phuong phép dun can

Dé xdc dinh téng lugng mui tan trong nudc ngudi ta ldy miu nudc, sau dé dem
chung ¢it cho dén khi can, réi x4c dinh lugng can dong lai va xdc dinh ty 1¢ cta ching
trén mot don vi thé tich nudc.

2. Phuong phdp ném

Trong trudng hop nudc ngam trong, sach, ngui ta ¢é thé ném néu thiy c6 vi ngot la
chit luong nude 61, Newoe lai cé vi man ding 1a nudc ¢é mudi hoidc kiém, ¢6 vi chua va
tanh la phen sat...; phuong phdp ndy so b6 nhan dinh vé d¢ khodng ho4 clia nude ngam.

3. Phuong phdp cdn so sanh

Bem can cling thé tich nudc ngam va nude déi chimg véi mau tiéu chuan. Néu bén
nuée ngam cang nhe thi chat luong nudc ngam cing tot, trudng hop nguoc lai cho ta biel
chat lugng nude ngam xau.

4. Phuong phap tim vét trén gidy loc

Bem aude ngam d€ nhing gidy loc hoic lua vao dé dé thim nudce, sau khi hong kho
néu khong dé lai dau vét gi thi chat lugng nude tot. Néu trén gidy loc ¢ vét bin vang
nau chimg to ham lugng sit va mangan trong nudc tuong doi 1én, néu xuat hién nhiing
dom trang 6ng dnh 1a nhimg nudéc ngam chda nhiéu hop chat mudi.
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4.1.2. Céc phuong phap hién dai

Lay mau nudc réi dung cde thiét bi mdy méc hién dai dé x4c dinh liéu luong cdc chat
dé co trong nude ngam, sau d6 so sianh véi chi tiéu cho phép. Vi cic muc dich sit dung
khic nhau thi ching ta ¢6 theé ket luan mot cach chinh xdc vé chat luong nudc t6t, xdu.

- Dung mdy do truc 1i€p tai hi¢n trudng xdc dinh cdc chi tieu do pH , do dan dién, do
man, d¢ duc, nhiét do;

- Mau nudce thi dung phuong phap so mau;

- Ham lugng Fe, Mn, CO thi do truc tiép.

Vi du: Cic chi tieu d¢ ddnh gid chat lugng nudc duge phan tich theo cic phuong
phip sau:

- Chi tieu pH va nhiét do do bang mdy HI 8314 do hing Hanna (M§) ch¢ tao;

- Chi ticu d¢ dan dién (EC): Tong lugng chat rin hod tan (TDS), do man S %o do biang
may CO 150 do hang Hach (M¥) ¢hé tao;

- Chi ti¢u chat ran lo ling (SS) do bing mdy DR 2000 (quang phd hdp phu) ciia hing
Hach (M¥) ché tao;

- Chi tieu DO do bang may HI 19143 do hing Hanna (M§) ché tao;

- Chi tiéu BOD; do bing phuong phap pha lodng;

- Chi tiéu vi sinh (total coliform) do bang phuong phip MEL - MF vai thiét bi do
hang Hach (M¥) ché tao. Dung loai mang loc diac dung loc coliform ctia nude. Giit
khuan coliform trén mang loc vi nuéi cdy trong moi trudng endo & 35°C 1éi dém s6
coliform trén mang loc trong mot don vi thé tich nudce ding dé phan tich.

Cdc chi (iéu khac do bang mdy Palin - test 7000 va cdc phuong phdp pho bién
hién nay.

4.2. PHUGNG PHAP PIEU TRA VA PHAT HIEN NUGC NGAM

4.2.1. Phuong phap quan sat thuc dia

1. Quan sdt d¢ am

- O nhiing noi doc ndi, chan nii thudng xuyén bi 4m udt, dén mila khd van con 4m
chimg to noi d6 ¢ chita nude ngdm tdng nong.

- Nhitng viing vao budi sing va budi ti thudng xudt hién nbitng dai may méng J sét
mat dat thuong cé nudc ngdm tdng nong.

2. Quan sat nhiét do

- Viung nao mia dong am dp, mia he mat me hon cic vung xung quanh ching to ¢6
nudc ngam tang trén,
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- Quan sdt sy bién déi nhiét do tir ban ngay sang ban dém hoic ngugc lai: Néu nhiét
do mar dat ban ngay tang lén tit wr, cham hon nhimg noi khdc, vé ban dém nhiét do ha
xudng cham, dong thoi xuat hién nhimg hat suong trang 4 trén cay ¢d ching 16 ¢6 nudc
ngam tang trén.

3. Quan sdt dia hinh, dia mao

- Nhiing viing nhi€u ao, hé, dim ldy. song, sudi bao gid cling c6 nude ngam gin mat dat.

o) nhing thung ling ndi, ¢6 dién tich luu vire 16n xung quanh ¢6 nii bao boc thi
thuong ¢6 nudc ngdm nam néng vi phong phil.

-0 nhiing khe nii, nhiing thém susi can thuong ¢6 nudc ngam.

- Nhimg doan song ¢6 luu luong gidm dén hoac giam mot cach dot ngot thi phiu ha
luu $€ 6 nude ngdm hoac xuat hién nhiing dong song ngdm.

- Nhiing doan séng luu luong ting dan dac biét vé miia can chic chin phia thuong luu
nudc ngam phong phi tham chi nudc ngam con 1O ra ngoai mit d4t & tai cic bos song.

- Nhiing khu vue ¢6 hd ao tu nhién ¢6 nudc quanh nam chac chin nudc ngam tang
néng rat phong phu.

- Nhimng khe nii dd ¢6 vet din gdy sau thuong cé nudc mach.
4. Quan sdt thuc vdt, dong vdt trong viing

Quan sdat thire vai

- Nhitng khu vie ¢6 cdy 14 to thudng ¢6 nude ngam.

- Nhitng viing mua khé cay ¢6i vin xanh tuoi trong khi ¢y clng loai viing lan can bj
rung ta ching to noi d6 c6 nude ngdm.

Quan sdt dong vt

- C6 nhic¢u hang mai, 18 kién néi lién nhau ching to ¢6 nudc ngam.

- Gan 61 mudi ty (ap thanh bay sdt mat dat chiing 10 nude ngdm nam kha néng.

- Trén tuyén bay cla cdc loai chim an xa nhu qua, chim ung thuong ¢é nude mach o
ra nigoal mat dat hoac héd ao ¢6 nude quanh nam, théng thudng nudc ngim phong phii va
nam nong.

4.2.2. Phuong phip dan gian tham do mach nuc ngam

1. Phuong phdp dao ho

Tai viing tham do dao cdc hg va quan sdt do am trong hé néu ¢d hot nude bée len
hoac thanh hé dm udt chiing to c6 nudc ngam.

2. Phuong phdp ip chiu vao ho thdam do

o h6 dang chau sanh rua sach bang diu thyc vat tip vao ddy hé phit rom kin. Sau
mot dém mo chdu ra néu thiy ¢6 nudce dong trén chau chimg 16 ¢6 nuée ngam, nhiing
10t nude dong thanh chau cang nhiéu thi trilt luong nudc ngim cing Ién.
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3. Phuong phdp dot lita

Chon thoi diém troi khong c6 gid, ding rom ra dét trong hé néu thay sinh nhiéu khéi
bdc 1én ¢6 hinh xody cuédn trén 6¢, chimg to ¢ nhiéu hoi nude va tai khu vire dé cé nudce
ngam niam gan mat dit. Néu khéi 1én thang 1 khu vue it nudc ngdm hoac nuéc ngim
nam rat sau.

4.3. PHUONG PHAP PHAN TICH VET KHE NUT

Mot k¥ thuat da duge cdc nha dia chit thuy van chap nhan k phan tich vét khe nin.
Nhu did dé cap. nudc dudi dat thudng tip trung trong cdc ddi nidt né cha nhiéu loai dd
khdc nhau. Vi trf ¢dc vét khe nint duge xdc dinh bang viéc nghién cu cdc dic diém cé
dang tuyén trén anh hang khong hoac anh vé tinh. Trén anh hang khong, cac dac trung
dang tuyén ty nhién gém c6 sy thay déi sic d6 mau clia dat d4, su sip xép thang hang
cla cac kiéu thue vat, cac doan soéng hoac thung liing thang, chd sut ldn mat dat thing
theo tuyén, chd gian doan cta cdc day nui hodc cic dac diém khac thé hién sy dinh
hu6ng dang tuyén (Lattman 1958). Mét s6 dac trung dang tuyén c6 thé thay duge trén
mit dat, vi du su 1dn véng mit dat hoac cdc doan song chy thing. S6 khdc, nhu sy thay
déi sic do mau dat dd, hoac su sap x&p thang hang, hoac chiéu cao clia mdt loai thuc vat
nao dé thi c¢é thé khéng nhan thay duge trén anh hang khong (Lattman 1958). Nhiéu dic
trung dang tuyén tu nhién cé cdc phan doan ngit quing va cd thé gém cdc loai khdc
nhau. Vi du, mot doan song thang trén ving dong bang c6 thé sap thing hang véi cdc
hang cay clia cdc khu riing 1an can. Nhing dac trung dang tuyén tu nhién cé chiéu dai
1000 ft (300m) dén khoang 4300{t (1300m) thudng goi {3 vét khe ndt. Néu dai hon
4300ft thi goi 1a tuyén khe nirt (Lattman 1958). M¢t sé tuyén dai dén 90 dam (150km)
(Parizck 1976).

Vét khe niit 13 sy biéu hién trén bé mat cla cac khe niit, cdc déi khe nuat tap trung
hoic cdc dat gdy (Lattman & Matzke 1961). N6i chung, ngui ta cho ring h¢ théng khe
nitt ¢6 khuynh huéng gan nhu thang dimg (Parizek 1976).

Nhing doi nit né nay c6 sic khiang x6i kém hon véi dd it ndt né. Vi viy. thung liing
vl cdc doan song sudi ¢é xu huéng chay doc theo ching. Ching ¢6 theé L nhiing ddi ticu
thodt nude dudi dat, vi thé dit ndm wrén chiing ¢é muc nuéc ngam nam sau hon hoac ¢6
do am thidp hon so véi cac viing xung quanh. Mau clia dat hodc thuc vat ¢6 thé khic véi
viing xung quanh. Néu ching 13 déi tap trung tiéu thodt nuéc dudi dat, thi c6 thé ¢ mot
dai mach nudc hodc dai tham 1 ra. Cic vét khe mit trong dd cacbonat thuong 1a nhiing
ving bi hod tan manh, cdc hd sut hodc cdc chd triing mat dat thiang hang 1a bi€u hién bé
mat dién hinh.

Cic vét khe nitt ¢6 thé ¢6 guan hé v6i hoat dong kién tao khu vuc. Ching thudng hop
thanh mot géc ¢6 dinh doéi véi phuong ciu tric khu vuce. Tuy nhién, su dinh hudng do
hinh nhu doc lap véi cac nép udn cuc bo (Lattman & Matzke 1961). Cic tuyén khe nit
dd phdt hién thudng cit qua nhiéu dd woi khéc nhau, cit qua cdc nép udn va dit gay
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(Parizek 1976). Chiing song song v6i hé thong khe nit chinh trong cic dia tdng nim
ngang hodc hoi nghiéng, nhung khong phai nhu vay ddi véi cic dia ting déc ditng. Néu
cac vung mat dat dugc phan cich boi cdc dit gay chinh thi timg khéi ditt gdy riéng biét
c6 thé ¢6 cédc vét khe nit cé huéng khic nhau (Parizek 1976). Phan 16n cic vét khe niit
xuat hién trong mot ving c6 thé tip hop gan song song thanh hai hé théng, hai hé thong
nay gan vudng géc véi nhau. Nhiing song suéi phat trién trong cdc d4 15 rang 1a theo cdc
vét nut thi thuong ¢6 dang bac (Setzer 1966).

Nghién citu théng ke cua cic giéng trong bsi canh dd cacbonat cho thdy ring nhiing
ging bé tri trong cdc vét khe nit, ¢6 chii ¥ hoac ngau nhién, déu ¢6 luu luong 16n hon
nhilng giéng dat ngoai vét khe nit (Sidiqui & Parizek 1971). Hinh 4.1 chimg 16 ring
ndng sudt cla cdc giéng ndm trong vét khe niit 16n hon 16 rét so véi céc giéng khong
nam trong vét khe niit, ndng suat c6 kha nang 16n nhat thu dugc s& tir cac giéng dit & ché
g1ao nhau cia hai vét khe niit.

Nhiéu nha dia chat thuy van da si dung thinh cong két qua phan tich vét khe nit dé
bé tri cde gicng luu luong 16n. K¥ thuat nay da duogc 4p dung cho d4 cacbonat (Lattman
& Parizek 1964) nhung ciing ¢6 thé dp dung cho hau hét cic loai d4 khdc (Parizek
1976). N6 ciing c6 thé gian ti€p sl dung ngay ca khi da goc bi che phil béi trdm tich
biang nudc day dén 170ft (50m) (Wobber 1967).

Phan tich vét khe nit déng thoi clng duoc sir dung rong rdi trong viéc chon vi tri
“chon 1dp rdc thai. Duong nhién, vi tri chén lap rdc thai thich hop nhét 12 & nhitng viing
gilta cdc khe nit. Nhimg Gng dung khic gém c6 phan tich nén méng va vi tri xay dung
dap, danh gid dp luc nude trong md va dudng hdm vi kiém sodt su tiéu thodt nude & md
(Parizek 1976).

Phan tich vét khe nut cling rat hitu ich trong vi¢e xdc dinh vi tri giéng quan tric nudc
duéi dat. Boi vi dong thim cta nude dudi dat thudng hay theo dudng dé thim nhat, nén
cdc giéng quan trac phdi duoge b tri tai cdc vét khe nit. Vi du, néu mét chd chon chat
phé thai nguy hi€m duge bs tri trong mot ving dd goc nut né, thi theo luat Bio veé vi
khoi phuc (ai nguyén, doi hoi it nhat phai c6 mot gi€ng quan tric bé tri trong vét khe nit
& phia ha luu (theo chiéu gradien dp luc).

Dé nhan bigt vet khe nit trén anh hang khong, thudng sir dung mot kinh lap thé cé do
phong dai khong 16n (Lattman 1958). Cac vé khe mift ¢6 thé c6 duoc vE truc ti€p lén anh.
Mot kho khan trong viéc nhan bi€t 1a su 14n 1on cha cdc dac trung dang tuyén ¢ nguén
goc nhan tao (hang rao, 161 trau bd di, dudng di, cdc dudng day dién, luéng dat cay va
cdc hinh dang ludng gat lda...) véi cde dic trung dang tuyén tu nhién. Ciing ¢é xu
hudng vé ban d6 vét khe niit xoay mot géc so vdi hé cac dudng ludi thong thudng trén
anh. Vi nhilng tuyén cat hiu nhu xuit hién thudng xuyén uén anh hang khong theo
huéng Tay Bédc - Pong Nam va Dong Bic - Tay Nam, dac biét trong nhimg vang c¢é
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trong trot, nén ¢ xu huéng thién vé vé& ban dé vet khe niit theo cic hudéng nay. Tiép sau
vige vé ban do6 bang kinh 1ap thé, cac anh cdn duge kiém tra khong dung kinh lap thé
xem con cd cic dac trung nao khic khong. Ty 1¢ anh hang khong dién hinh dé phan tich
vét khe mit Ia 1 : 20.000. Néu cac dic trung dang tuyén gap khong chi mot lin va chiing
lai cat qua cdc con dudng hodc cinh déng thi rat 6 thé 1a biéu hién ctia cdc vét khe nut.
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Hinh 4.1- Biéu do 1dn s6 ning sudt ciia cdc nhém giéng trén vét khe nit
hodc ndm ngodi vét khe nit
Ngoal viec v& ban dé cic dac trung dang tuyén trén anh hang khong, con cin phai
tién hanh kiém tra thuc dia. Mt 56 dac trung nhan tao di vé 1én ban dé sé phai tay di.
Nha dia chat cang it kinh nghiém, diéu d6 cang dé xiy ra. Néu mot vét khe nat con nghi
ngd ma c¢6 biéu hién trén mat dat, thi né s& dé dang dugc xé4c dinh trén thyc dia. Nhitng
vét khe nift khong 6 nhimg bi€u hién rd rang trén mat dat thi can phai dinh vi theo quan
h¢ khong gian cGa ching véi hang cay riéng biét hoac cong trinh nao cé thé thay duoc
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trén anh va c6 thé nhan dién duoc trén mat dat, Trong nhing vimg do thi, c6 thé phai six
dung nhitng anh cii chup trude khi phét trién do thi dé 1ap ban dé vét khe nit. Didu dé
lam cho viéc xdc dinh vl tri cdc vét khe nitt trén thuc dia cang khé khan hon.

Yin va Brook (1992) di chi ra rang trong nhiing ving d4 ket tinh, nhiing gidng cho
lvu lugng cao néi chung déu lien quan v&i cdc vét khe nit, nhung vét khe niit cé thé
khong nhat thiét triing v6i nhimg ché thdp chia dia hink. Ho khuyén cdo rang cic giéng
can bé tri trén co sé phuong phdp phan tich vét khe nit chir khoéng don gian 13 khoan vao
vung dia hinh thap.

4.4. CAC PHUONG PHAP THAM DO bPIA VAT LY TREN MAT

Tham do dia vac 1y trén mat dugc sir dung trong cong nghiép mé va ddu khi hang
chuc nam nay. Cic nha dia chat thily van di sém khdm pha sy tién dung chia phuong
phdp nay trong viéc tham do vung dit nong dudi mat dat (trong pham vi vai tram mét),
not thudng tim kiém nudc duéi dat cho cung cap nudc (Mcdonald & Waniland 1961,
Heigold va cdc cong su 1979, Bays 1950). Mot s& céc ky thuat khac nhau di dugc si
dung, trong d6 théng dung nhat la phuong phdp do tré khing dong dién mot chiéu,
phuong phdp s6ng khiic xa dia chan, phuong phép trong luc va phuong phép tir. Phuong
phip séng phan xa dia chan it dugc sir dung rong rii, tuy rang d6 13 phuong phip ua
dung trong tham do diu khi.

Cic phuong phép dia vét 1y c6 thé duoc sit dung d€ gidn ti€p xdc dinh dién phan bs
va ban chdt cha cdc vat liéu dia chat dudi mat dat. Chicu day cta 16p vat liéu hat roi trén
bé mat, dé sdu muc nude ngam, vi tri cla cdc dift gdy dudi mat dat va do sau dén 16p dat
nén, tat thay déu c6 thé xac dinh dugc. Trong mét s6 truong hop cd biet, vi tri, chiéu day
va dién phan bé cha cac thé dia chét dudi mat dat nhu cic tram tich cudi soi hoic céc 16p
sél ciing ¢6 thé duge ddnh gid. Su tuong hop giira tai lidu dia vat 1y véi cic lar cat &
gi€ng khoan hoac tai liéu khoan kiém tra néi chung déng tin cay hon khi sir dung doc
lap cdc tai litu nay. D&i véi viec tham dd dia chat thuy van, phai dinh r& vin dé va xdc
dinh loai thong tin 5t nhat dé giai quyét van dé d6 trude khi tién hanh thim do dia vat
ly, sau d6 can lap ke hoach tham do dia vat 1y dé thu duge lugng thong tin hifu ich In
nhat véi kinh phi da cho.

4.4.1. Phuong phap do dién tré suat dong dién mot chiéu

Trong s6 cdc phuong phdp tham do dia vat Iy dién, phuong phip do dién trg suat
dong mot chiu ¢6 Gng dung rong rdi nhat trong dia chét thuy van {Zohdy. Eaton &
Mabey 1974). Ddng dién mot chiéu hay dong dién xoay chiéu tan s& rat thap (it hon mét
chu ky trong mot giay) hoac dong dién ac quy dugc phat truc ti€p vao trong dat. NG
dugc dua vio ddt bing hai dién cuc kim loai. Néu dat kho, cdn phdi twéi nude xung
quanh cdc dién cuc dé tao su tiép xuc tét. Bi¢n thé trong dat duoc do gilia hai dién cuc
kim loai khic ciing déng vao trong dat. Do 43 bi¢t dong dién chay qua dat va hiéu dién
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th¢ giita hai dién cuc, c6 thé tinh duge dign trd suat cha vat liéu dat giita hai dién cuc.
Dién trg suat ciia vat liu dat bién dai rat rong, tir 10°° Om dsi véi than chi, dén 10'2Qm
doi véi quaczit. Vat liéu kho ¢cé dién & suat 1én hon vat liéu am cung loai, do dé dm
lam tang kha nang truyén dién. Cudi soi ¢6 dién trd suat cao hon so vai dat bui hoac dat
S€t v4i cung didu kién d6 4m nhu nhau, do bé mat tich dién clia cdc hat min dan dién
1ot hon.

Bién tr¢ sudt duge biéu dién bing:

R:%. @.1)

AV
T
trong do:

A - dién tich tiét dién ngang cua dong dién;

L - chieu dai ctia duong tuyén:

AV - hi¢u dién the:

I - cuding do dong dién.

Dién trd suat duoe do bing don vi Om hoac Qft. Bén dién cuc duge sir dung c6 thé
duoc thiét k€ nhu sau (hinh 4.2):

A la dién cuc duong;

B la dién cuc am;

la cdc dién cuc do hi¢u dién the.

Néu XY chi khodng cich giita cdc dien cuc X va Y, thi phuong trinh (4.1) ¢6 the
duoc biéu dién nhu sau (Zohdy, Eaton & Mabey 1974):

27 AV
_ 27 2
R l 1 1 1 1 “42)

AM BM AN BN

Bai vi vt lieu khong bao gi¢y déng nhat va truyén dién ding hudng nén dién trd suat
tim dugc bang phuong trinh (4.2) chi 1a dién trd sudt bidu kién R .

Thong thudng trong sir dung c6 mot vai kiéu bé tif cdc dién cue. Kiéu diy cich déu
Wenner. gém ¢6 bén dien cuc dat cach déu nhau vé mot phia thanh mét wyén duong
thing AM= MN = NB = a, cdc dien cyc truyén dién ndm & hai dau (hinh 4.2a). Khi s

dung kiéu bé tri cach déu Wenner, di¢n tr¢' suat bidu kién R ¢6 thé fim duge theo
biéu thrc:
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R = 2na$ (4.3)

Biéu thirc. nay duge gidi tir phuong trinh (4.2).
1 (>

l

(b)

Hinhk 42
{a) Kiéw bd'tri cdch déu Wenner; (b) Kiéu bo tri Schlimberger; (c) Kiéu bo'tri theo cap

Ki¢u b6 tri tha hai la kiu Schlimberger. Bay ciing la kiéu bé tri theo tuyén
nhung cédc dién cuc dé do hi¢u dién thé nim gan nhau hon (hinh 4.2b). Thong
thutng. AB dugc bo tri bang hoac 16n hon nam lin gia tri MN. bién tro sudt biéu
kién duoc cho bai:

R=mn =7 (4.4)
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Kicu bo tri theo cap dic biét tién loi dé tién hanh do sau dién, do st thay déi cac dac
tinh truyén dién theo dé sau. Kiéu sap x€p theo cap cé cap dién cuc truyén dién nim
cach xa cap dién cuc do hiéu di¢n (hé. Khoang cdch giita hai dién cuc truyén dién vi
gilta hai dién cuc do hiéu dién thé déu 1a a con khodng cich giira hai cap dién cuc nay 1a
na, I6n gap nhicu lan khodng cdch giifa cic dién cyc (hinh 4.2¢). Dién trd sudt biéu kién
doi véi kieu sap xép theo cap duge cho bai:

E:n(nﬂ)(mz)aéli 4.5)

Céc thi€t bi dia vat ly ¢6 thé do dugc gid tri AV d6i vdi [ da bi€t, réi sir dung céc céng
thic thich hop véi kiéu sap xép dien cuc dé tinh dién trd sudt biu kién.

Tham do bing do dién tr3 sut duoc tién hanh theo hai phuong phip. Phuong phdp do
sau dién (clectrical sounding) phat hién su thay dai dién (r&s sudt biéu kién theo do sau.
Phuong phap do dién mat cit (horizontal profiling) duoc sir dung dé xdc dinh su thay déi
dién trd suat theo phuong ngang. Trong phuong phdp do sau dién, khi khodng cdch giita
céc dién cyc gian xa ra thi khoang céch gilfa cdc dign cyc truyén di¢n va gitia cic dién
cuc do higu dién thé déu cling tang. Didu d6 c6 nghia rang dong dién truyén Xuong siu
hon va s€ do duge dién trd suat biéu kién & d6 sau lén hon. C6 thé sir dung cich sap xép
déu Wenner hoac cich sip x¢p Schlimberger d€ do do sau dién, tuy nhién cach sap xép
sau tién 1ot hon. D6 1a vi cd méi ldn tang do sau do chi can di chuyén 2 dién cuc truyén
dién nim ngoai. hai dién cuc trong thinh thoang méi phai gidn ra. Trong cich sap xép
déu Wenner, mbi lan tang do sau do, ca bén dién cuc déu phai di chuyén. Do sau dién
duge bat ddu v6i véi cde dién cue dat gan nhau; sau méi 1an doc, cdc dién cuc dugc gian

, . , AB . . ;
xd ra mot khoang cdch bang a, hoac — rol lai doc 56 do.

Dién tro suat bieu kién duge vé trén gidy bdn logarit i ham ciia do sau dién theo cdch
sap X¢p Schlimberger uu viét hon céch sap Xép ciach déu Wenner. Tuy nhién, hién cé
mot h¢ cdc dudng cong 1y thuyét cia dién trés sudt biéu kién theo Wenner cho mé hinh
hai, ba va bon I6p dat (Mooney & Wetzel 1956). Didu nay ¢6 thé gidp cho viée giai
thich ket qua do sau dién theo cich sip xép Wenner.

Radstake va cdc cong su (1991) di phat trién mot s6 mé hinh don gian ¢6 thé du bdo
su phan ng du kién khi do sau dién trd sudt theo Wenner hodc theo Schlimberger doi
vOi mot mit cat dat da biet. Néu ¢6 mot s6 kién thie dia chat tdng quét clta viing cin vé
mat cat, thi phuong phdp ndy cé thé dwoce su dung dé chon khodng cich 161 wu giira cac
di¢n cuc,

Goyal, Niwas va Gupta (1991) da bién tau cich sip x€p cua Wenner. Phién ban sira
doi bat ddu bang nhiing dién cuc do hiéu dién the bén trong rat gan nhau giéng nhu
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trong cdch sap x€p Schlimberger. Céc dién cuc truyén dién ndm ngodi gilf nguyén vi trl
va cdc dién cuc ndm trong gidn rong din. Ching s& di qua sip xép chuan Wenner khi
khoang cdch giiia tat ca bon dién cuc bang nhau va cudi cing sé di dén mot cdu hinh ma
trong dé cdc dién cuc do hiéu dién thé gin véi cac dién cuc truyén dién. Goyal va céc
cong su nhan thay rang cach sip xép nay cho kél qué 15t d6i véi phuong phip do dién
tré suat nong, dac biét trong déi théng khi.

Do v6i dat dong nhat, cé mot quan hé xdc dinh khoang céch giita cac dién cuc va
cuong do dong dién xam nhip dén mot do sau di cho (Zohdy 1965). Déi véi dat khong
dong nhat va dat phan 16p, khong dé xdc dinh chinh xdc quan hé dé. Chi biét chéc chin
1a khoang cich giita céc dién cyc cang tang, dia tdng anh hudng dén dudng cong dién tr
suat bieu kién cang sau. Cé mot s6 mo hinh dat kha di dé dung dudng cong di cho. Trén
hinh 4.3 ¢6 ba cdch dién gidi 1y thuyét kha di theo dién trd suat va mot Idt cit hd khoan
kiém tra. Su tang dién trd sudt biéu kién chi ra mot déi nong dién trd suat cao. Hé khoan
kiém tra cho thdy rang d6 12 16p cudi sdi va dd hoc 1an bui tir 5 + 23ft. Can nhan xét ring
dudng cong dién trg suat bi€u kién dat diém cao nhat & d6 sau 30ft. Nhu vay céch dién
giai cho rang 18p ¢6 dién (rd sudt cuc dai nam & 30ft 1 sai.
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Hinh 4.3 - Dudng cong dién tra sudt bidu kién cia phuong phap do sdu dién Wenner (Es) la
ham s6 ciia klodng cdch gifta cde dién cuc, ba cdch dién gidi va mét hé khoan kiém tra
Trong phuong phap dién mat cat theo phuong ngang, khoang cdch giita cdc dién cuc
duoc gitr khong déi. Céc dién cuc duge di chuyén theo mang ludi 6 vuong mat dat. Dién
tr6 sudt bidu kién cia méi diém trong mang 1uéi duoc danh ddu trén ban dé va vé cic
dudng déng tri dién trd sudt.
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Cic phuong phap tham do dién duge st dung hitu hiéu trong nghién ctiu nude dudi
dat v6i nhitng muc dich nhu xdc dinh céc long song bi chon viii va nhiing viing nude
dudi dat min tiép gidp véi nude ngot. Nuse min ¢d diff:n'tré suat thap hon nhiéu vi né cé
dé dan dién 6t hon. Viéc giai thich dai véi nhimg trudng hop nhu vay tuong doi don
gian va ¢6 thé bao dam tin cay. Nhimg 16p ¢6 dién trd suat rat thip, nhu sét chang han,
cling ¢6 the phan biét duge trén dudng cong do sau dién. Thong thuong khong th¢ phan
bi¢t muc nudc ngdm trén mot diém do sau dién (Zohdy, Eaton & Mabey 1974), mac dau
ngudi 1a thudng xuyén ¢ thir lam.

Phuong phdp do dién tré suat da duge 4p dung cho nhiéu tinh huéng nuéc ngim, noi
c6 di¢n trés sudt cia chat 1ong trong dt thay ddi. Vi du, nhu ¢ ving ¢6 nhiém nudc mudi
dwéi dat. Mot viing nhu vay c6 thé la két qua cla sy xam nhap man, do nuedc méan tham
i tir hé nudc mudi hoac tham i tir dat dép. Chat rin hod tan trong nudc ngdm c6 thé dan
dién d& dang hon va vi vay sé ¢6 dién trd suat biéu kién thap hon. Mot bin do dién trd
sudt duge 1ap tir két qua do dién mit cit thudng cé thé cho thay dién tich nhiém ban clia
nudc dudi dat (Gilkeson & Cartwright 1983, Yaicigil 1981).

4.4.2. Phuong phap do dé truyén dan dién tir truong

Dong dién duge dan truyén qua cdc I16p trdm tich nh& cdc dung dich 16 réng va nhd
mat tiép xidc dung dich hat dat dé dang hon 1a di qua chinh ban than hat. K¢t qua la, do
truyén dan cda dién tich bé mat 16 réng va nudc 16 réng la nhitng nhan t8 quan trong
trong viéc xdc dinh do truyén din toan khéi cla cdc 1dp ddt (Stewart 1982). Do dan dign
tir trudng 1a nghich dédo clia dién trd sudl. Nghién ctu hién trudng di cho két qua nhu
nhau khi hai phuong phép cung duge sir dung trén mot khu vuc (Sweeney 1984).

Phuong phédp dién tir trudng st dung mot dudng dién tr mot cudn day dan khi ¢
dong dién xoay chiéu di qua. N6 sinh ra mét trudng dién tir xung quanh cudn day. Khi
cuon day dugc dat gan mat dat, trudng dién tir gay ra mot dién trudng & trong dat. Dién
trudng sé& truyén trong dat véi nhilg cudng do khdc nhau phu thuge vao do truyén dén
clia dit. Cudng do dién trudng duoc do trong mot cudn cam thy dong. Su thay doi vé
bién do, pha va chiéu cua trudng so cip cé thé duge xdc dinh theo thai gian hodc
khoang cdch bing cdch sir dung mdy thu. Sy thay ddi nay lién quan véi tinh chat
truyén dién cua dat.

C6 thé sir dung mot vai phuong phéap dién tir trudng khic nhau. Céc phuong phdp déu
¢6 vu diém 1a nhanh chéng, do ching khong doi hoi phai ¢dm cic dién cyc vao do dién
trd suat truc ti€p, nhung ¢6 hiéu qua kinh t&€ hon vi ¢oéng viéc khao sdt thuc dia ¢6 thé
duge hoan thanh nhanh hon. Chiing c6 thé duge ap dung dé phat hién sy thay déi do
truyén dan trong dét ¢é lién quan véi cdc ving nhiém ban, cdc vat thai kim loai bi chon
viai nhu cac thiing sat, hodc cdc mat phan cdch nudc man (Stewart 1982, Sweeney 1984,
Stewart & Greenhause & Slaine 1983).
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Tham do dién trd suat bai chan rac thai Borden,
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Hinh 4.4- So sdnl cdc két qud do bdng phwong phap dién trdé sudt va cde phiong phdp do
dé truyén dan dién & vimg chon rdc thdi Camp Borden, Ontairo. Ving dién tré thap tiéu
hiéu cho khu viee 6 nhiém nwge ngdm, do téng cde chdt rdn hoa 1an cao. Ving 6 nhiém

cang ré khi cang xdm nhdp xuong sdu.
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Thiét bi dién tir Geonics EM-31 cé cuédn phdt va cudn thu déu ndm trong cling mot
mdy. Cdc cuon day duge lap dat trén coc dai sao cho ching cich nhau mét khoing ¢
dinh 12ft (3,66m). May niy mot ngudi c6 thé st dung duge, ngudi d6 di doc theo tuyén
vi ghi 6 doc cua déng hé do tai mdi tram cdch nhau chimg 10t (3,05m). Déau ra cua
thiét bi la dién trd suat bidu kién do bing miliém trén mét. N6 ciling ¢6 theé duoc doc lién
tuc, cho phép xéc dinh tinh khong déng nhat cha dit vdi d6 chinh xdc cao hon so vii do
bang phuong phédp dién trd suit, khi ma cdc dién cuc phdi di chuyén doi véi méi lan doc
khéc nhau. Do khoang cich giita cudn phdt va cudn thu khong the thay doi nén dé sau
xam nhap cla dién truong 1a khong déi va twong d6i nong, khoing 20ft (6,1m).

Miy Geonics EM-34-3 ¢6 hai khéi riéng biét cho cudn thu va cudn phat. Cin hai
ngudi thao tac, moi ngudi mot cudn day. Cac cudn day ¢o thé dugce gilt nAim ngang hoac
thing ditng. Chung céch xa nhau mot khoang L. Dot véi truong hop khi cuén day gilf
nam ngang. d6 sau xam nhap hiéu qua vao khoang 0,75L.

Né&u cudn day duoce giit thing ding, do sau xam nhap hiéu qua vao khoang 1,5L va s6
doc it bi Anh hudng bdi cdc 16p gan bé mat hon. Mdy EM-34-3 ¢6 thé do vdi ba khoang
céch gilta cdc cuon day khdc nhau: 32,8; 65,6 va 1311 ft (10, 20 va 40m). Mdy nay c6
thé sir dung dé nghién ctu dé truyén dan clia dat dén nhimg do sau 16n hon nhiéu so véi
miy EM-31 va EM-34-3 dé¢ v& ban dé do truyén din cua dit & mot viang chon rac thai.
Thuét ngir dién tré suat cam img tde 13 dé truyén dan da duge bién d6i thanh dién g
sudt theo cdch ndy. Nhan thay ring phuong phép tham dd bang phép do dé truyén dan
chi mat mot phén sdu s6 ngdy cong so vai tham do di¢n trd suat.

Tham do bing do do truyén dan cua dat cd thé bi sai léch do cdc chat dan dién nhu
cic dudng 6ng va cdc thing kim loai chon duéi dat. Ching déng thoi ciing ¢6 thé bi énh
hudng xau bai cdc dong dién cao thé vi sam sét.

4.4.3. Cic phuong phap dia chan

Céc phuong phdp tham do ding séng dia chan nhan tao truyén trong dit duge su
dung rit rong rii trong dia chat thuy van. Nhing phuong phdp nay rat hifu hig¢u trong
viée xde dinh do sau vi do nghiéng cla dd goc, do sau myc nudc ngdm va trong mot s6
trudng hop, xdc dinh so bd thanh phan thach hoc. fﬁ]g dung dia chan da dugc phat trién
cao trong cong nghiép ddu khi, noi ma phuong phéap séng phan xa duge sir dung hau nhu
doc ton. Cau triic va ranh gidi cdc thanh hé ¢6 (thé duge xdce dinh dén dé sau I6n.

Khi nghién cttu dia chat thuy van thudng phai xdc dinh chicu day cta 10p vat liéu hat
tai phit trén d4 gdc. V6i muc dich ndy, phuong phdp khiic xa dia chat c6 wu the. Vat ligu
X8p 11 truyén séng dia chan cham hon dd gde cing chic. Bang cdch nghi¢n ciu thot
gian cla cdc song dia chan tai nhimg khodng céch khdc nhau ké tir ngudn phit, ¢6 the
xac dinh dugce do siu clia dd gbe.
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Nguén phat séng dia chin cé thé ia mot khdi thuéc né nhod nhéi vio trong mot ho
khoan néng. Mot hoac hai théi thuse nd dynamit 1a di cho do sau dén d4 géc 100 =
2001t (30,5 + 61m). Di nhién, chi nhimg ngudi di qua dao tao va duge cap phép méi
dugc tién hanh nd. Viéc quyét dinh lrong thuéc nd cdn sit dung phai dugc xem xét trong
umg trudng hop cu thé. Déi véi trudng hop tham do nong, 15 + 50ft (4,5 + 45m), mot ci
dap bia ta lén mot tdém thép nim trén mit dat cling c6 thé d0 phét séng dia chin. Séng
dia chin duge thu nhan bdi cic mz’iy thu dat trong dat thanh tuyén kéo daj ké i nguon
phit. Mot dia chan ky ghi lai thoi gian truyen clia séng tir nguén phit dén mdy thu. Nhimg
dia chan ky tinh vi phifc tap 12 nthing mdy nhiéu kénh néi véi mot s6 mdy thu dia am.

Hinh 4.5 minh hoa dudng truyén cia cdc song dia chin nén di qua hai 16p dat. Van
t6¢ s6ng dia chan trong 16p dat dusi 16n hon van toc trong 16p nam trén.

Mét
I 10 20 30 40 50 60 70 80
| S— | | 1 1 i i 1 |
a — o o
r ———
®©O
V.= 1000 fnis
!
10
g
@
=
00
Vo= 4000 mys
30 .
(> May thu dja &m Vi tri ctia s6ng khic xa khi séng truc tigp
dat d&n may thu 2
X Ngudn phat ® Vitr clia song khic xa khi song khuc xa

dat dén may thu 6

Hinh 4.5 - Ducong iruvén ciia song kinic xa dia chdn va séng trice HEp. Song triee tiép sé dat dén
S may thi dau 1ién trude, nhung doi voi cde mdy thu xa hon thi séng khiic xa dut dén tricce
(Cdc chit s6 ndm trong ky hisu chy khodng cdch truyén theo céc ditemg séng di
dé dén mdy thu chi dinh)

Vi nang lugng truyén trong 16p dat dudi nhanh hon, séng di qua né vugt qua Iép dat
trén. Tai ranh gidi giita hai 16p dat, mot phan ning lugng khic xa nguoc tro kai 1ir ranh
2161, hudng len mat dat.

Géc khite xa ctia méi mat séng dugc 801 1a g6¢ cuc han i, vi biing arcsin cia ty 58

Vvan i6c¢ giita hai 1op:

i = sin L (4.6)

-

Vidu: Xde dinh géc cuc han i, khi V| = 1000m/s va V, = 4000m/s.
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i, =sin™ Y1 - aresin 0,25=14,5"
Vz

Hinh 4.6 minh hoa mét séng va dudng truyén cua ning luong khic xa truyén doc
theo ranh gidi véi 16p dudi va thé hien ci song truc ti€p trong 16p dat trén.

Nguén phat

-

i

Hinh 4.6- Mdt séng dia chan tai mor thot diém nhat dinh sau khi né

NEu V, nho hon V|, séng s& khic xa hudng xuéng va s& khong ¢ nang hrong hudng
lén. Va nhu vay, phuong phdp khiic xa chi cho biét nhing 16p ¢6 toc d6 truyén séng cao
ma khong chi ra dugc nhiing 16p c6 16¢ do truyén song thap bi phi boi 16p ¢6 to¢ do
truyén song cao.

Ning luong c6 thé truyén tryc ticp trong ISp trén t& ngudn phdt dén mdy thu. D6 13
khoang cach ngan nhat, nhimg céc séng khong truyén nhanh bang nhimg séng truyén

doc theo néc cua 16p dudi. Séng truyén theo néc 16p dudi phai di xa hon nhung chiing
* lan truyén vai van t6c nhanh hon. Trong hinh 4.6, vi tri clia céc séng truyén dén méi
may thu da dugc chi 8. Cic mdy thu tir 1 + 5 nhan duoc trude cic song chi truyén qua
16p trén. T mdy thu thit sau tro lai do duge thifi gian dén clia cac séng khic xa da di
qua l6p 6 van toc truyén song cao. Vi tri lan truyén clia mat séng theo sau tai mot thoi
diém ma sdng dan ddu dat dén méi mdy thu duge chi 18 & trén hinh.

Lap d6 thi quan he giira thdi gian dé séng dau tién dat dén mdy thu véi khodng cdch
t nguon phat dén may thu. Biéu dé dé duoc goi 1a thai gian - lan truyén hoac dudng
cong thoi gian - khodng cdch. Hinh 4.7 thé hién dudng cong thoi gian - khodng cdch cho
phdt nd thé hi¢én trong hinh 4.5. Nghich ddo dg déc cua méi doan thing chinh 1a van t6c biéu
kién trong 16p dat ma séng dén ddu tien da di qua. B dbe cha doan ddu tién 1a 10 miligiay
tén 10 mét, va nhu vay nghich dao ctia né 13 10 mét weén 10 miligidy, hay 1000 my/s.
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Hinh 4.7 - D6 thi khodng cdch - thot gian dén cia song dia chdn doi véi moi truong hai iop
(Céc ehit s6'ky hidu céc mdy tue trén hinh 4.7)

Kéo dai doan thing thit hai nguoc vé truc thai gian (X = 0) cho ta mot gid trj goi 1
thoi gian chan, ky hi¢u la T;. Gia tri ndy ¢6 thé dugc xdc dinh bing d6 gidi, nhu da thé
hién trén hinh 4.7, T; bang 39 miligiay va X biing 52m. D6 sau Z dén 16p dat dusi duoc
- Xdc dinh theo phuong trinh (Dobrin 1976):

T, VvV
LYYy @.7)

“ 2 \JIVZE_Vlz

D6 sau dén 16p dat dudi cﬁng ¢6 thé tim duge tir phuong trinh (Dobrin 1976):

v, -v
7= X M-y (4.8)
2VV +V,

Trong do: X la khoang cdch tir ngudn phét dén diém ma & d6 ¢6 séng truc tiép va
song khic xa dén cing mot lic. N6 duge thé hién trén hinh 4.7 phy I3 hoanh do X clia

di€ém giao nhau ctia hai doan thang.
Vidu: Hiy tim gid trt Z tir hinh 4.7.
Tir d¢ d6c cua mdi doan thing ta ¢é V, = 1000m/s va V, = 4000 m/s; T, = 39ms va
X =32m.
_T ViV,
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7 - 0,039 . 1000 x 4000 —20m

2 J(4000) - (1000

Ciling ¢6 thé xdc dinh nhy sau:

s _X V-V,
2V, +V,
Zzggimmo—umozzmn
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Hinh 4.8
(@) D6 thi thei gian dén - khodng cdch doi véi bai todn 3 iop dia chdn

(D) Ditong truyén ctia séng doi véi bai todn 3 lop dia chdn

Trudng hop dién hinh hon trong dia chat thuy vin Ia moi truong dat ba 16p, [6p trén
cung 1a vat liéu hat roi khong bao hod. Lép tiép theo nim dudi muc nudc ngam, Ia tram
tich hat rdi bio hoa nuée, ¢6 16c dé truyén song dia chin cao hon. Lap thit ba la dd goc.
Du6i nhiing diéu ki¢n nhu vay, phuong phip dia chin cé thé duge sir dung dé tim mat
nuSe ngam. Tuy nhién, van (6c lan truyén trong cdt bio hoa hoac trong dat bang tich
khong bio hoa ¢6 thé bing nhau. Cic dang kiic xa dia chan thu duoc tir mat nuée ngim
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trong tram tich cdt dong nhat va tir ranh gidi gifia 16p cat khong bio hoa nim (rén va 16p
bang tich khong bito hod nam dudi c6 thé 12 nhu nhau. Diéu dé ching minh ring ket qui
tham do vat ly s& dugc chinh 1y 6t khi két hop véi céc dir lieu khéc.

Truomg hop khic xa séng dia chan trong mét trudng ba 16p vdi V, < V,< V,; duge the
hien trén hinh 4.8. Nhimg s6ng dén ddu tién thé hién ba doan duding thang. Nghich dac
do dée clia méi doan 1 van toc truyén song dia chan caa riéng tung iSp. Thoi gian chan
d&1 v6i moi 16p nam dudi 1a tung d6 cia doan thing kéo dai cit truc thoi gian. Trén hinh
X, la khodng cdch tir di€m phat nd 16i diém c6 cdc séng tir 1p [ va 2 dén dong thai, con
X, 1a khoang cach (6i dim ¢6 cic séng tr 16p 2 va 3 dén déng thai. Chiéu diy Z, cha
l6p | duoe xdc dinh tir cdc gid ri ciia V| va V, va mot trong hai gid tri T;; hoac X, ding
phuong trinh (4.7) hoac (4.8). Chi¢u day coa 1p thit hai Z, duoc tim thdy bang phurong
trinh (Dobnin 1976):

3 2
1 Ve = Vo v,V
Z, == T, -2%, : =

(4.9)
2 ViV, \/Vf - V;

Gid i 7, phai dugce tinh trude khi tinh gid tri Z,.

Van td¢ tinh dugc tir gia tri nghich déo clia do déc duge goi 1a van 16¢ bidu kieén. Néu
1p dudi ndm ngang, thi d6 1a van tc thuc. Tuy nhién, néu I6p dudi nam nghiéng, thoi
glan dén d6i véi phat né duoc do xudi ddc s& khdc véi thoi gian ducc do nguoc doc. Cic
tia chdn thudng chay cling vdi phat né tai méi diu vi vay c6 thé xdic dirh dugc cdc 16p
dia gbc nam nghiéng. Pudng cong thai gian - khoding cdch d&i véi dia ting ndm nghiéng
duge the hién trén hinh 4.9, v6i thai gian truyén duoc do tir cac phat né & ca hai ddu cia
dutng. Lop nam trén khong bi anh hudng bdi tang dd gée nam dudi, vi vay nghich dio
cua do doc doan thang dau la V. DE tim gid tri V, vl do sau dén 16p déd goc tai dau
nguge doc cua dudng, 7, cling nhur tai ddu xuéi déc, Z,,. phii ticn hanh mot loat tinh
lodn phirc tap (Dobrin 1976).

Do doc cha doan thang thit hai cla dudng xudi déc 1a my va do doc cia doan dudng

thif hai clia dudng nguge déc 1a m,. Gid tri gée khiic xa i, tim dugc tir phuong trinh:

. _
i :—(sm : V,m, +sin : Vlm") (4.10)
2 !
U g A\
Gid 1 V5, duge cho boi: V, =— (4.11)
sini,

Goc doc ctia 16p nam nghiéng o tim dugc tir phuong trinh:

D - ] 5
a—g(sm V,m, ~sin V,mu) (4.12)
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- b4 dée m,,
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2 Nguae dic
" Xudi d6c
T,
D6 déc 14
T 56 ddc 1V
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Khodng cach

Hinh 4.9

«) DG thi thei gian deén - khodng edch déi vér bai todn hat ldp dia chan khi lop dudi ndnt nghiéng

h) Putdng truvén ciia song doi vor bai todn noi trén

Cuéi cuing, do sau dén 16p dudi tai mdi dau tim duge tlr cée bidu thic:

Zy = Vil (4.13)
(COSOL)(z cosi, )
Z Vil (4.14)

‘T {cosa)(2cosi,)
Né&u cé hon hai Iép nam nghiéng, thi phai sir dung céc biéu thic phiic tap hon (Mota 1954).
Vi du: Tham do dia chin dét voi truong hop hai 16p nam nghiéng cho nhimg gid tri

nhu sau;

<
I

1370 m/s
1.67 x 107 s/m
m,= 1,54 x 10™ s/m

=
N

g1



Ty=0046s
T,,=0,050s
Tinh V,, Z, va Z:

. _1 -l . -1
IU_E(MH VY, m, +sin V,mu)
i =—;-(sin_' 1570%1,54x10™* +sin~" 1570x1,67x10_4)

i, = %(13,99+ 15,20) = 14,6°

V, =V sini,
V, = ‘15?0 =6230 m/s
© smnl4.6

B o
a—E(sm V,m, —sin V,mu)
o= %(sin_1 1570% 1,54 %107 —sin ' 1570x 1,67 x 10_4)

o =%(13,99—15,20)=—0,6”

VT,

7 =
Y (cosa)(2cosi,)

N 1570 0,050
N COS(—0,6)>< 2xcosl4,6

= 40,6m

VT,
(cosa)(2cosi, )

Zd:

7 1570 % 0,046 37 3m
d cos(—0.6)x2><cosl4,6 "

Nhimg truémg hop di cho trong muc nay chi 1a han hitu trong s& rat nhiéu trudng hop
¢6 thé xay ra. Hinh 4.10 trinh bay so d6 cdc dudng cong thot gian - lan truyén déi vdi
mot s6 mo hinh dat khong déng nhat. Cdc nha dia chat thuy van phai nghi den finh
hudng ¢6 thé phic tap hon mé hinh don gian hai hoac ba 16p vdi nén déng nhat, mot nha
dia 1y ¢6 kinh nghiém phai giai thich duoc cdc dit lieu thuc dia.
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¢} Mg hinh I6p ndm nghigng

a) Mo hinh nhigu lap ] b) Mé hinh van t6¢ tng lign tue
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i) MO hinh khic xa khang aér,
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1Mo hinh van t6c bién déi theo phuiong ngan
{dua trén két qua 41 may thu)
}
&
=2
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£
z|v, Y .V, v,

VoV 5 v Ve ViV vy 7

Hinh 4.10 - So d6 dicong cong thei gian - lan trityén doi véi cdc mo hink dia chdt
khong dong nhat dién hinh

Ung dung chi Yeu cita dia chan khic xa trong dia chat thuy van I dé nhan bié vat
khiic xa bi chén viii nhu mat nudc ngam, tic 1 phan dat di bio hoi, ¢é van tdc truyén
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s6ng dia chan 16n hon so vdi 16p dat tuong tu khong bio hoa va bé mat da goéc (Sverdrup
1986). N6 rat hitu ich trong viéc phdc hoa cic thung ling dd goc bt chon vili trong tram
tich song bang (Denne va cdc cong su 1984).

4.4.4. Phuong phap rada xuyén dat va tham do tir

Chi riéng O nudc My dd c¢6 hang nghin noi xit ly phé thai da ngimg hoat dong. Déi
v&i nhiéu noi, hé so vi (ri ¢cdc hao rinh va vang chon ric rat so sai hodc khong c6. Néu
k& hoach sita chita dugc trién khai d6i v6i nhitng viing nhu vay thi can phai biét dien
phan bo cua rac thai. Xudt phdt tr quan diém an ton, ngudi ta cin bidt vi tri chon cua
cdc thung ndy. Cé mét vai phuong phap duoc si dung dé xdc dinh vi trf phan b cla ric
thai. Hai trong s6 cdc phuong phép thong dung nhat la tham do tir va rada xuyén dat
(Koerer va cdc cong su 1982; Evans, Benson & Rizzo 1982: Hitchcock & Harmon 1983;
Horton va cidc cong sy 1981; Koerer, Lord & Bowder 1981; Gilkeson, Heigold &
Laymon 1986).

Phuong phip tham do tir do cudng dé tir trudmg cia dat. Thong thudng sir dung tir k&
cong huodng tir tinh hat nhan proton. D6 1a mot thiét bi cim tay va mot ngudsi ¢é (hé thue
hi¢n xong viéc tham dd mét viing dién tich vai méiu Anh mot cach nhanh chéng. Mot hé
thong mang luéi ké 6 duge thiét lap va viec do dac 1r truong duge thuce hién tai mdi diém
giao nhau cia mang ludi. Nhing viing ¢6 56 lugng 16n kim loai bi chén vai nhu cdc
thung sat thép chang han, s€ ¢6 su di thudng tir trudng lién quan vai ching. Cuong do
chia tir truong di thudmg thay déi theo s6 lugng va do sau chon viii clia kim loai.

Rada xuyeén dat (Ground Penctrating Radar - GPR) dua trén su bién doi cdc xung
dong lap cua séng dién tir trwong tin s6 10 + 1000 MHz & trong dit. Cac xung dong
phan xa nguge trd lai bé mat khi nang luong biic xa gap phai mat phan cach giita hai loai
vat licu ¢6 tinh chat dién moi khdc nhau. Cdc bé mat phan cich gay ra su phan xa c6 thé
la do su thay déi dia tdng hoac gap cdc vat bi chon vili. Hé rada xuyén dat c¢6 ca anten
phét tin hiéu va anten thu cic xung dong phan xa. Xung déng phan xa ¢6 thé duoe ghi
tren may ght bang tr va déng thdi duge bién ddi thanh di¢n ap nhur 13 mot ham cha thoi
gian, hin thi trén mdy ghi bicu dé. Biéu dé két qua ctia he GPR tréng gidng nhu tin hiéu
stéu am. Hinh 4.11 trinh bay bicu dé két qua clia mot tuyén tham do rada xuyén dat.
May thu dién hinh s& hién thi két qué dudi dang mot s6 bong 161 xdm hoac ¢ mi, thay
ddi ty 1é thudn véi mibe dién dp clia séng nhan duoc.

Miy GPR duoc kéo (rén mit dit tao ra tuyén mat cit lien tyc. D€ bao phi vilng
nghién ctu ngudi ta tham do theo cdc tuyén song song. Do sau xam nhip cua GPR 1a
ham so cua vt liéu dia chat v tdn s6 rada sit dung. Céc dai tan s6 thip xam nhap dén do
sdu trung binh hoac 16n nhat, cdc dai tdn s6 cao hon s& khong xam nhap duge xudng sau
nhu vay nhung cho do phan giai lon hon. D6 phan gidi 16n hon lam tang kha nang cua
mdy phan bi¢t mat phan cdch ctia cdc vat dat gan nhau. Déi véi viéc nghién citu nhimg
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noi chén rac phé thai, do sau nghién ciu dién hinh 1a 5 + 20ft (1,5 + 6,1m). GPR ¢6 kha
nang phat hién vi tri cia mot thung kim loai don 1€ dung tich 55 gallon chén & d6 siu
6 + 9ft (1,8 + 2,7m) (Horton va cédc cdng su 1981). NG sir dung rat hiéu qua dé phat hién
ranh gidi cdc khoi két tinh ndm vii dudi mat 14t bé tong. U'n diém 1é6n cla GPR 1A né ¢cd
khd nang cho mat cat lién tuc cla phan dat dusi bé mat, mot khi niang ma cic phuong
phap khac khong thé thuc hién dugc.

Beres va Haeni (1991) nhan thdy ring két qua do rada xuyén ddt dudi bé mit trong
ving bing tich & Connecticut c6 thé giai thich dinh tinh ciing véi su gitip d& cia lat cit
thach hoc ¢ ho khoan. Chiing phan biét duge trim tich hat min véi tram tich hat tho, da
goc va cdc tang lan. Muc nudc ngdm trong trdm tich hat tho dugc nhan biét rat dé dang.

Hinh 4.11- Anh rada xuyén ddt mé d trdm tich qudng nhom (Bauxit) trén dé voi
{Khong ré 1y 1é dimg va 1y 1é ngang)

Muc nudc ngdm rat ndng va muc nude ngam trong trim tich hat min, noi ¢6 su mao dan
dédng k&, thi khong dé phan biét. D6 sau xam nhap cla tin hiéu GPR thay déi tir 20ft (6m)
trong trdm tich hé hat min dén 70ft (21m) trong cét hat rat the va cudi soi.

4.4.5. Cac phuong phap trong luc va do tir trudng tir may bay

Viéc do cic truong trong luc va truong tir ciia qua dat 13 nhing phuong phédp dia vat
I§ chuin dugc st dung dé nghién ctu ciu tric va thanh phdn cia dat. O mot mic do nao
dé co 5o dia chit ¢6 anh hudng dén dia chét thuy vin, nhimg phuong phéap ndy rat hiu
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ich trong viéc nghién ciu nuéc dudi dat. Viéc thu thap cic dit lieu c6 thé twong ddi don
gian néu sir dung céc tram do mdt dat. Tuy nhién, sy bién déi va chinh ly cdc dit liéu khd
phic tap (Zohdy, Eaton & Mabey 1974, Dobrin 1976, Wilson, Peterson & Ostrye 1983).
Tham do dia tir bang thit bi dat trén may bay rd rang doi hoi phai cé thiét bi va trinh do
chuyén mon cao.

Ca hai phuong phap tham do tir va trong lyc déu ¢ thé sir dung duge dé phac hoa
vung phan bg cia vat lieu hat rdi béi 18p luu vuc hoiic cic tang chifa nudc 1a thung liing
song bi chon v,

N M3t ¢t 1 tridng do tr may bay

100 g
o Quan tric Tinh toan
D
=3
= 0
100 Cudng d6 tir trudng toan phin
S0
& 100
> Mat cat truang trong five Bouguer
s
110+~ n
a2 |
BGi tich huu vire — +5000
E MO e =1, €
o (=]
8 1000 W T 5000 S
o 2000 Mt cdt suy ti trudng trong e Bouguer 7 &
“ 3000 ' =9 2 L 10000

Hinh 4.12 - Mt cét trong rdong va tir truomg do bdng thiét bi dat trén may bay cdt qlia mot
ting chita nudc Ia boi tich (mdy bay bay ¢ dj cae 150 m)

Trong hinh 4.12, mit cit miéu (3 Iuu vuc Dai Tan Sinh & thung liing Antelope thudc
bang California. Hién trang cia luu vuc va dién phan bs phdn sdu nhét di dugc thé hién
©ca trén mat cat i trudmg do bang thiét bi dat trén may bay va ca trén mit cét trong luc.

Dj thuong tir tinh duge gay ra bdi su dot bién tir trudng qua dat do. c6 cic loai vat licu
mang ti tinh trong v6 qua dat. Dj thudng chi cho biét vé loai da mot cich rat tong quit.
Trong nghién citu dia chat thuy van, di thudng tir cé thé rat hitu ich trong viéc chi 1o do
sau dén nen dd ¢6 i tinh. Céc d4 trdm tich thong thudng khong ¢6 tir tinh, vi viy ching
khong tic dong dén tir trudng. Mot s6 loai da ¢6 tir tinh, nhu cic ddng bazan ching han,
¢6 thé 1a nhimng ting chda nudc quan trong. Tham do tir rat hitu ich trong viéc vach ra
cac dong bazan trong ving da khong ¢6 tir tinh.

Khéi dd ndm duéi mat dat sé ¢é anh hudng dén gid tri gia 6c trong trudng cuc bo tai
diém d6. Dé dung ducc, nhitng gia tri do phai duoc quy chigu vé mot moc chung - théng
thuong 13 muc nuée bién trung binh. Mt hiéu chinh cho 16p khong khi duoc tién hanh
dé bd trir su khdc nhau vé d6 cao. D¢ hieu chinh luc hit trong trudng cia dd nim &
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khoang gifta tram do trong luc va muc nuéc bién, thi ti€n hanh hiéu chinh Bouguer.
Boéng thai cling phai hiéu chinh cho anh hudng cta thuy triéu, vi dd va dia th€. Sau khi
cdc dix licu do luc trong trudng dda dugc hid¢u chinh thi k&t qua dé la gid tri di thudng
Bouguer, tir d6 c6 thé lap ban dé bang viéc v& cic duong déng miic trong luc. Ban do
nay ¢6 thé gidp cho viéc xdc dinh dién phan b6 cha thung liing dd géc bi chén vui khi cé
sur khdc biét vé dung trong giita cdc loai trdm tich va dd géc.

Cin phai nhan manh ring ¢é thé c6 nhiéu mé hinh dat ma két qua di thudng trong
trudng hoac tr truong la nhu nhau. Khong cé [6i giai duy nhat cho mot tap hop dir liéu
dia vat 1y nao ca, nguoi chinh 1y s6 liéu cdn nhé diéu dé.

4.5. THAM DO DPIA VAT LY TRONG HO KHOAN

Ti€p can truc ti€p v6i dit dd dudi mat dat ¢6 thé thuc hién duge & nhitng noi ¢é giéng
hoac ho khoan khao sat. Khi khoan giéng, c6 thé ghi lai mo ta cdc thanh tao dia chat bt
gip. Do (in cay cla mat cit mé ta thach hoc cha gi€ng phu thudc vao phuong phip
khoan va vi¢c [dy mau, cling nhu trinh do hi¢u biét va ngh¢ thuat cla ngudi mé ta. Cing
¢é nhiéu giéng da khoan ma khong c6 ghi chép mé ta tinh hinh dia chat dudi dat.

bia vit 1y trong h6 khoan ¢6 rdt nhiéu ting dung thuc tién trong dia chat thuy van.
Cic phuong phdp dia vat 1y hé khoan dugc phdt irién trong cong nghiép dau khi, va thuc
t€ 1dt ¢a cdc giéng khoan ddu khi thong thudmg déu duge do dia vat 1y khi khoan. Trong
cong nghiép khoan nudc, viéc do dia vat 1y ndi chung chi tién hanh véi céc dé 4n nghién
ciru hodc cdc giéng cdp nude do thi luu lugng 16n va giéng cong nghiép. D61 vai cic
giéng gia dinh luu lugng nho, chi phi caa viée do dia vat 1y giéng khéng tuong xing véi
lgi ich thu duoc.

Cic tai liéu vat 1y hé khoan ¢6 mot loat ing dung. Mat cat mo ta dia vat 1y giéng ¢6
thé chi ra viing cé do rdng va tinh thaim cao c6 thé ¢ trit lugng nudc rat 16n. C6 thé nhan
ra cac dgi cua mot ting chifa nudc ¢6 néng do mudi cao. N&u trén mot viing ¢é nhiéu
gicng duge do dia vat 1y, két qua do ¢6 thé duoc sir dung d¢ 1ap dia ting khu vuc. Thanh
phdn thach hoc cua céc loai dd ma giéng khoan di qua ¢6 thé x4c dinh duoc, dac biét néu
¢6 sdn mot s6 mau khoan dé so sanh. Dang dong chay khu vuc ctia nudc dudi dit cé thé
nhan dugc tir cic tinh chat nhu nhiét do cha nude. K¥ (thuat hat nhan ding cho giéng c6
thé dugc sir dung trong cdc giéng ¢6 éng chéng bdo vé. Trong diéu kién nay chi cé cich
d6 mdi thu duge chc dit lieu dat d& dudi mat dat. Po dia vat 1y cho ta biét tinh hinh lau
dai, dua trén cac s6 licu do lap. Vi vay, céc s6 ligu thu duge cho mot muc dich c6 (hé
ding cho nhitng muc dich khdc, nhiing s dung chua du kién trudec duge trong
tuong lai.

Mot s6 16n cdc k¥ thuat khoan cd thé tng dung duoc cho cdc giéng nude (Keys &
Mac Cary 1971, Keys 1967, Baldwin & Miller 1979, Brown 1971, Crosby & Anderson
1971, Norris 1972, Key & Brown 1978, Mac Cary 1983, Keys 1986, Kwader 1986), ¢
day chi néi dén nhitng phuong phdp thong dung, nhdn manh dén su giai thich dinh tinh
hon 1a dinh lugng cdc mit cit do dia vat 19. N6i chung, ngudi ta thudmg do dia vat 1y véi
ca mét tap hop phuong phdp hon la chi ding mét phuong phap don Ié. Céc phuong phép
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¢6 xu th€ bé sung cho nhau, phuong phap nay c6 thé xdc nhan két qua cia phuong phap
kia. Ciing nhir vay, mot su giai thich chic chén c6 thé dugc thé hién trén co s& hai hoac
nhiéu mat cat do. Hinh 4.13 gém sdu nhat ky do dia vat 1y khac nhau dugc thuc hién
trong cung mot h6 khoan, ciing v6i nhat ky mo ta thach hoc. C6 thé dé dang thdy réng
nhifng s6 liéu do nay tang gidm theo su thay déi thanh phén thach hoc.

Nhat ky ho khoan lién tyc c6 thé dugc thuc hién bing ddu ghi hodc bang s6 va tai licu
nay c6 thé hién thi trén man hinh va huu trit lai dugc trén dia tlr, nhu dia mém chéng han.
Déng théi, cling c6 nhitng thiét bi don gian, chi cho s6 doc.

Timg di¢m, tai nhimg d6 sau cich nhau mot khoang nao d6, may do dugc ha xudng
trong hé khoan bing cdp. Cap dién ndi ur mat dat dén dau do, d& 14y trong luong cia
dau do va truyén tin hiéu tir ddu do dén may ghi dat trén mat dat.
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Hinh 4.13- Quan hé ciia 6 biéu dé do dia vat I khde nhan véi thanh phdn thach hoc cia dat dd
bi giéng cdt qua, & thuong nguén luu vuc séng Brazos, bang Texas

38



Tom tat cdc tng dung clia phuong phép do dia vat 1y:

Théng tin yéu ciu vé céc tinh chat cia da,
dung dich, giéng hoiac hé nudc dudi dat

Ky thuat do dia vat 1y phd bién va sin ¢6 cé
thé 4p dung.

Tong do réng hoac dung trong tr nhién
{(nguyén khéi) cla dat d4,

D¢ rong hitu hiéu hoac dién trér sudt thue 18,
Lugng chifa sét hoac sét két,

Tinh thim nudc.

Tinh tham tht sinh - cdc k& na, khe rong do
hoa tan.

Nang suat riéng cla cdc 1dng chia nudc
khong dp.

Thanh phan hat.

V1 tri mue nuée hay déi bao hoa.

Lugng chifa 4m.

D3d ngdm nudc,

Hudng, lwu 16c va dudng thdm cila dong
nudce dudi dat.

Su phén tan, sy pha loing va van dong cla
chat thai. -

Nguén nudc va chuyén dong cila nudc vao
trong giéng,

Cic tinh chit vat 1y, hoa hoc cha nudc, ké ca
d6 man, nhiét do, ty trong va do nhét.

Xdc dinh cdu tao cua giéng dang tén tai,
dudng kinh va vi ti clia dng chong, 18 dng loc.

Dia vat Iy am thanh trong hé kKhoan hd, do bitc
Xa notron hodc gamma - gamma trong hé
khoan h& hodc hd khoan 6 6ng chong.

bo dia vat ly dién tr& suat chudn 1au dai.

Do bitc xa gamma.

Khéng c6 nhitng do dac tric tiép bing dia vat
ly. C6 thé xét bing lien he véi do réng, do
tham nhap, cudng d6 am thanh,

Caliper, dia vat 1y am thanh, soi nhin hodc
truyén hinh hé khoean.

Bo biic xa notron.

C6 thé fien he véi yéu (6 thanh tao nhan duoc
tir do dia vat ly dién.

Po truyén din dién, nhiét, hoac dung dich
trong h6 khoan ho hoic phia trong 6ng chong,
do bic xa notron hodc gamma - gamma trong
hé6 khoan ho hoac phia ngoai 6ng chong.

Do biic xa notron.

Bo bic xa notron cich quing théi gian dudi
nhitng diéu kién dac biét hoac chat ddnh dau
phéng xa.

Céc k¥ thuat phdt hién bing giéng don - lam
loAng diém va xung giéng dom, cic ky thuat
phat hién bing nhém giéng.

Do truyén din cla chat long va dia vat Iy
nhiét, do dia vat 1y bang bic xa gamma d6i véi
mot s6 chét thai phéng xa, 14y miu nudc.

Mat cat tiém nhap, mdy do dong chiy hoac ghi
dénh déu trong khi bom hiit hoac bom ép, dia
vat 1y nhiés,

Do truyén din clia chét 1ong va nhiét do trong
ho khoan, do ghi Clorua phia ngoai 6ng chéng,
do dia vat Iy dién trd susit nhiéu cyc.

Po biic xa gamma - gamma, Caliper vanh miéng
gi€ng, mdy dinh vi t6 va truyén hinh ha khoan.
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Huéng din dé lap dat loc. Tt ca cdc dang do cung cdp s lieu vé thach
hoc, cdc dac tnmg clla ting chda nudc, luong
quan va chiéu day cila cic 14ng chia nudc.

Su gén két. Caliper, do nhigt, do bitc xa gamma - gamma,
do am déi v&i chdt gan két.

Su an mon 6ng chéng. Dudi mot s6 diéu kién, Caliper hoac mdy do
vong dai.

1.6 thing rd cta 8ng chéng va/hodc ong loc | Mdy phdt hién va may do dong thim.

bi tic. J

Déu do chita cac linh kién dién tir cdn thigt, nang lugng hoac ngudn hat nhan vi may
do. Cdc thong tin d6 ¢ duge khi ddu do ha xuéng hoac nang lén.

4.6. PHUONG PHAP HAT NHAN

Mot s6 phuong phdp do hifu ich nhat d6 1a do tinh phong xa tuy nhién clia d4 va cdc
chdt long hodc do su suy gidm bitc xa phit ra. Phuong phép hat nhén c6 thé dugc thuce
hi¢n trong hé khoan ¢6 chéng Sng hoic khong chéng 6ng va két qua do khong bi anh
huong boi dang min khoan. Viée sir dung cdc dong vi phéng xa cdn phdi theo cic chi
dan an toan dac biét.

Su phén rd phéng xa [3 mot qué trinh ¢é thanh phan ngiu nhién, vi the (6c do phan ri
tic thoi s& dao dong. Trong khoing thai gian dai, thi t6c do phan rd theo khoang thoi
gian la khong doi. Tuy nhién, khi khoang thdi gian giam, sy thay doi luong phan ra theo
khoang thdi gian s& tang. Phuong phép hat nhan do lugng phan huy theo mot khodng thoi
gian c6 dinh, goi 1a hing s6 thei gian. Hing s6 thi gian cang dai, thi cang it ¢6 kha nang
bién d6i cudng dé phdt xa la do sy phan ra ngau nhién gay ra va vi vy cang cé nhiéu kha
nang la sy bién d6i dé do thanh phan thach hoc khéc nhau gay ra.

Ciing cén phai xem xét t6c do ha xudng nang lén clia ddu do trong hé khoan. Néu tac
d% qud I6n, dau do ¢6 thé di qua mot 16p mong trude khi het hing s¢ thoi gian. Do dé,
viee chon trude hing s6 thoi gian va tdc d¢ do la rat quan trong, né phu thuéc vao thiét
bi. k¥ thuat do va thanh phén thach hoc cha dat dd (Keys & Mac Cary 1971).

Phuong phip do nang luong hat nhan khéng cho mue tdi hién hoan toan nhu nhau, do
ban chat thong ké clia qud trinh phan rd. Viéc ti€n hanh do lap 1a cdn thiél dé quyét dinh
xem su thay d6i di quan sdt duge [a do su thay déi thanh phin thach hoc hay do sy
thang gidng théng ke trong t5¢ do phén rd. Trong hinh 4.14, hai bidu d6 do gamma -
notron déu ducc thuc hién ddu tién di lén va sau d6 di xudng trong hd khoan. Sir hién
di¢n cdc dinh 13 nhu nhau nhung luong bitc xa chinh xdc ¢é khdc nhau. Biéu dé thir ba
bén phdi cling cita cling hé khoan nhung duge thuce hién v&i moét ngudn phat xa khac ¢o
hang s& thoi gian dai hon - 10s so véi 3s. Biéu dé ben phdi c6 ti s6 gifra hang s6 thdi
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glan va téc d6 do xau. N6 khong phén bién duge cic 16p mong va vi tri cdc ranh gigi tiép
xiic thach hoc khong diing.

Bién thé ty nhién D4 say Bién trd suat Bién trd suat
(mv) it (€2, m¥mj trav) ' {€2, mm) {mv)
h o " - h 1 1 "
0 c g&r}] gan BSeGrbcan §'-8
- i+ O i
i T T i T T =T T 7 T T ]
= 400 |- - -
- 500 |- .
- 800 |- ]
L 700 |- .
L 800 [ 4
| 1 | | I [ I S | (| I W I N N S Y | 1+ 1 4 4 | L |

Hinh 4.14- Cdc biéu dé do dién ciiu | giéng trong dd voi
(Két qud do chudn-xa dugc thé hién bing duong nér din )

Chi€u day cha mot 16p riéng biét ¢6 thé xdc dinh dugc bang phuang phdp do hat nhan
néu 16p d6 c6 su thay déi thanh phan thach hoc hoac 44 réng so véi 16p lan can. Ngudi
ta cho rang chiéu diy 16p bing chiéu day cua di thuong tai mot nira bién do cuc dai.
Phuong phap niy s& dinh gid thién 16n chiéu day cua cac I6p mong. Theo quy udc trong
do hat nhan, birc xa vé ben phai. Khi do nguoc lai, né tang vé bén trdi.
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Bo bure xa Natron - Gamma

~ 200
- 300
i | i
Bo len Bo xudng Bolén
! ' I
~ 400
~ ] =
Do sau Hang s6 théi gian: 3 sec Hang s6 théi gian: 10 sec
{it) Tée d6 do: 40ftiphit Téc dé do: 40#/phit
8y thang giang thang ke Sy thang gidng thoing ke
' 100 ' 50
88 do trong 1 giay S6 do trong 1 giay
" Nguén 3 - Curie AmBe Ngudn 2 — Curie PuBe
Chiéy tang buc xa

Hinh 4.15- Bién doi thong ké ciu cic bidy dé Notron - gamma ghi dugc ¢ cing 1 hd khoan
(Biéu dé bén phdi c6 1 56 bdng 56’ thoi gian va toc dé do séu)

C6 ba phuong phép hat nhan c6 theé sir dung de phéi hop khéo st (Keys & Mac Cary
1971). Tong lugng birc X4 notron nhan tao do dugc tang 1én theo sy giam do réng, trong
khi tong luong bitc Xa gamma - gamma nhan tao do duoc lai gidm di, Bic Xa gamma tu
nhién tang lén cling véi su tang cua ham luong sét hodc sét ket ciing nhu su tang
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photphat va fenspat kali, nhung khong c6 quan hé truc ti€p vdi d6 réng. Dia ting ¢ bitc
Xa gamma tur nhién thap va bitc xa notron nhan tao do duge ciing thip (hoac bifc xa
gamma - gamma nhan tao do dugc cao) thi ¢ thé 1a cat két xop rong. Khi birc xa
gamma ty nhién thap va biic xa notron nhan tao do dugc cao, thi nd ¢ thé 1a cdt két
thach anh chat hoac quaczit (hinh 4.15).

Bic xa gamma tu nhién

bay la phuong phap do hat nhan duge sit dung phé bi¢n nhat trong dia chat thuy vin.
NG do bifc xa tu nhién gamma cia Kali 40, clia ddy dong vi Uran 238, ddy déng vi Thori
232 & cdc dd. Nhimg nguyen t6 niy ¢ trong thanh phan clia mot s6 sét két va sét véi do
phong xa gamma cao. Mot s6 fenspat v mica chita K* cao. Két qua do gamma ty nhién
thay ¢ su tang biic xa & gin cic 16p tram tich chia sét ket giau kali, hoac sét, hoac di
photphat. Vi vay, cit chifa sét c¢6 thé phan bi¢t v6i cat két thudn thach anh. Do bic Xa
gamma ty nhién ¢6 the duge sir dung dé xdc dinh thanh phan thach hoc, dac biét 1a céc
tram tich hat vun, trén co sé khdc vé cuong do phét xa. Khong cin su hiéu chinh nao vé
don vi trong phuong phdp do hat nhan nay. Mot uu diém khic nia Ia khéng can sir dung
nguén phéng xa.

Do bic xa gamma ty nhién c6 wu didm dac biét la c6 thé thuc hién duge ca trong
giéng ¢6 ong chéng. Mot phan bic xa xuyén qua ong chéng gi¢ng va luong hap thu bic
Xa cua ong chong la khong déi. Bai vay, su thay doi bitc xa do thanh phén thach hoc thé
hién dugc & két qua do. Phuong phip nay lam vigc 161 nhu nhau trong ¢4 hai trudng hop
ong chong bang chatl déo va bang thép. N6 khong sit dung dugc bén trong can khoan
rong, néu chiéu day thanh thép ctia can khoan thay déi tai cac chd néi. Trong trudng hop
nay luong bic xa bi hap thu boi cdn khoan sé khong con 1a hiang s6 trén sudt chidu dai
cua cin nira, do dé két qua do bt sai léch.

Bire xa notron

Phuong phdp do notron gém mot diu phét chifa nguyén t6 phéng xa, nhu Pb, Be
ching han, [3 nguén phdt ra notron, va mét dau do. Céc notron phdt ra duge am cham
va tdn xa bdi su va cham vdi cdc hat nhan nguyén t hydro. Dau do ¢6 thé do bitc xa
gamma tao bol sy va cham notron - nguyén tir hydré, hoac s6 cdc notron cé mit & cdc
muc nang lwgng khic nhau. Nhu vay do notron sé dugc chia ra do notron - notron nhiét,
do ndtron - notron nhiél ngoai (epithermal) hoac do bitc xa notron - gamma dua trén co
s& phuong phéap do 1im.

Nguyén (6 hydrd ¢6 mat & trong dat cht y€u duéi dang nudc hoic hydrocachon.
Trong hdu hét cdc loai dd ma nhd dia chat thuy van quan tém khéng thiy c6
hydrocacbon tu nhi¢n. Nhu vay, ngoai cic Khoing chat chita nuée lien két, nude con
hign dién nhu 13 d6 4m trong céc khodng réng clia di. Su tang lugng nuée s€ dan dén
tang fuong notron bi bit giit hodc bi 1am cham. Két qua 13, & cac dd bio hoi c6 dé réng
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cao, mdy s& dém dugc luong notron thap hon cic dd c6 do rong thap. Trén muc nudc
ngdm, thiét bi do notron ¢6 thé dugc sir dung dé xédc dinh ning suét rieng cua cdc tang
chita nuéc khong ap (Meyer 1967). N6 ciing ¢ thé phin biét thach cao, chifa luong
nudc lien két cao, véi anhydrit (thach cao khan). Ca hai Joai déu ¢6 bic xa gamma tu
nhién rat thap, tuy nhién & anhydrit mdy dém dugc lugng notron cao, con g thach cao
lugng nay thap.

Birc xa gamina - gamma

Trong kiéu do ndy, mot ngudn phdt xa gamma, nhu Coban 60, duoc dua vio trong ho
khoan. Cidc photon gamma bi hip thu hodc tdn xa bdi tat ca cac vat liéu ma Coban 60
1i€p xiic. D6 1a dung dich, éng chong, dit da. Su hap thy ty 1& thuan v6i khoi luong thé
tich nguyén khéi cua vat ligu dat. Khéi lugng thé tich nguyén khéi duoge dinh nghia la
khéi luong ciia dé chia cho téng thé tich dd, bao gom ca 16 réng. Vi vay, bic xa
gamma - gamma tang lén cling v6i sy gidm clia khoi luong thé tich nguyén khoi (su tang
d6 réng). Khoi luong thé tich nguyen khéi c6 thé duge xdc dinh tir ket qua do gamma -
gamma da duge hi¢u chinh. Do réng dat da 6 thé duge xéc dinh tr phuong trinh:

Khoi lugng thé tich hat - Khai luong thé tich nguyén khoéi

Po réng = - - - - (4.15)
Khai lugng thé tich hat - Khai lugng the tich dung dich

Khéi luong thé tich hat (khoi lugng riéng hat) c6 thé dugc xdc dinh tir mau phoi
khoan hodc c6 thé 14y bing 2,65g/cm® d6i véi cdt ket thach anh. Khéi lugng thé tich
(khéi luong riéng) dung dich bang 1g/cm® d&i véi nude sach khong ¢6 mun khoan. Dung
dich khoan ¢6 thé chira them céc chat lam tang khoi lugng thé tich dung dich.

4.7. PHUONG PHAP KHOAN THAM DO NUGC NGAM

Dung nhiing hé khoan tham do, sau d6 phan tich céc miu dé danh gid iinh chat cua
cdc ting dia chat vé do sau, do ngam nudc, cic tinh chét vat 1y clia ting trit nudc fir do
ddnh gid trit lugng nude ngam.

Mot s6 trudng hop ngudi ta con sit dung cac hd khoan nhu giéng thir d¢ do do sut clia
nudc ngam tir d6 danh gid duge bé day tdng trit nude, heé 6 ngam cla ting trir nude...
dé suy ra trif lugng nudc ngam.

94



Chuong 5
TINH TOAN CONG TRINH KHAI THAC NUGC NGAM

Nude ngam c6 dang chung nhat 13 ndm & duéi dat. D€ ¢6 thé sir dung nude ngam cho
cdc muc dich nhu twéi, cdp nude cho sinh hoat, cho cong nghiép, cho chan nuéi... cin
phai ¢6 cdc cong trinh khai thic nudc ngam.

Dua vao tinh hinh cu thé cia méi khu vuc nhu diéu kién khi hau, dia hinh, didu kién
dia chat va dia chdt thiy van... d€ tinh todn thiét k& cong trinh khai thdc nudc ngam
thich hop nham triét dé tan dung nguén nudc ngdm dé thod min 5i da cic yéu cau vé
nude. dong thoi van phai dam bao cdc yéu cdu vé moi trudng, vé can bing tu nhién trong
khu vue d6. Vi vay, viéc thiét k& cong trinh khai thac nuée ngdm ¢6 mot ¥ nghia kinh &
k¥ thuat rit 1dn, né con chia dung ¥ nghia xa héi dac biét trong nhiing viing mia ngudn
nudc mat khan hiém.

5.1. CAC CONG TRINH KHAI THAC NUGC NGAM

Tuy vao timg loai nude ngdm khic nhau nhu nude ngdm ting nong, nuéc ngam ting
sdu, nudc ngam hang dong, nude ngdm khong dp, nude ngam c6 dp va cic diéu kién vé
dra chat, dia chét thuy vin nhir cdu tao dia ting, dong thi, trit lugng nude ngdm ma cé
cdc loai cong trinh khai thic nudc ngam khéc nhau:

- Cong trinh khai thic nudc ngam theo chiéu dimng.

- Cong trinh khai thdc nude ngdm theo chiéu ngang.

3.1.1. Cong trinh khai thic nu6e ngdm theo chiéu ditng

Cong trinh khai thdc nudc ngdm theo chiéu ding thudng gip ba loai sau:

- Giéng thing (giéng hd);

- Giéng Ong:

- Giéng hon hop.

Nhiing gi€ng nay co tic dung tdp trung nudc ngdm rdi k&t hop véi mdy bom cao dp
bom nudc lén dé€ sir dung.

1. Giéng thang

Giéng thung thudng duge xdy dung véi nude ngdm ting nong va ting (riy nudc mong.
Nhu ching ta dd bict, loai nude ngdm nay chiu anh hudng nhiéu vé diéu kién khi nrong
nhu mua, nhiét d¢, béc hoi... va ch& d6 nudc mat.

Cau tao gié€ng thitng bao gém:

- Miéng giéng
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- Than giéng

- B6 phan nude vao

Mieng giéng: Thudng duge két hop dé bd tri mdy bom va bao vé¢ cdc vat khoi roi vio
trong gieng.

o May bom
Migng giéng
W‘m" *
. . ’! +— . . f . .
’4- +. s
i, % * o] %— : -
" ] o]
Fal - ) . Than giéng
‘4- +-
- + R
+‘ ’1
. oL 1l ¥
|
o 728 Ba phan nuoc vao
107

Hinh 5.1- Giéng thiing {Open well)

Than giéng: Thuong dugce cdu tao bang gach xay, dd xay, g, bé tong nham chong sat
I thanh giéng dac biét déi véi vung dia chat trim tich, tang trit nudc mém vé&u khong
dong chat.

Bo phan audc vao: Thuong duge duc 16 nhd hodc nhing vat liéu rong dé ¢6 thé loc
nuée tir 1ang iy nude chay vao gicng.

2. Giéng ong

Gi¢ng 6ng thudng la giéng khoan. ¢ dudng kinh nho hon giéng thung nhung chieu
su rat 16n tir 10 mét dén hang tram mét. Gigng dng duge sir dung dé khai thic nude
ngdm ting sau bao gom nhiéu tang trit nude xen k& véi ting khong tr nude, hoac chiéu
sau tang tri nude rat kon.

Giéng 6ng gom 3 bo phin chinh:

- Miéng giéng

- Than giéng

- B phin nude vao

« Miéng giéng thudng ket hop bo ti vi tri dat may bom cao dp

e Than giéng duoc ciu tao bing dng thép hoac ong bé tong

o Bo phan nude vio thudng duge bo tri trén than gieng 1ai nhiing vi tri ¢d ting ol
nude, duoe ciu tao ¢6 kha nang loc nude tir ting trir nudc vao gicug.
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3. Giéng hon hop

Giéng hén hop i loai giéng két hop giita gi€ng thiing va giéng dng cd tdc dung khai
thiac nudc ngam tang noéng va cd nudc ngam tang sau. Ngodi ra, con ¢b tic dung giam
c6t nude hiit cia may bom khi can thiét va giam khoi luong xay dung.

Miéng giéng

ZJ///////,

Tang khang thim

Tang trir nude

B& phan nubc vao

Hinh 5.2, Giéng éng

Tang khong tham

Hinh 5.3. Giéng hon hop
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5.1.2, Cong trinh khai thac nuée ngam theo chiéu ngang

Cong trinh khai thdc nude ngdm theo chiéu ngang thudng gap cic loai:
- Budng ham 1ap trung nudc; ‘

- Ranh tap trung nudc;

- 6n0 ngam két hop vdi bé tap trung nudic.

Cong trinh khai thdc nuéc ngdm theo chiéu ngang thudng dugc ap dung dé khai thac
nudc ngam tang nong, tang trif nudc mong.

Loai cong trinh nay dac biét ¢6 hi¢u qua déi vdi nhimg ving nudc ngam nam nong vi
dudng muc nude ngam c6 do doc (dong ngam) & nhitng ving nhy sudn déc chan doi. .

a)
b} A L e e e L L " (
/ };
% 1
7 /] __% 11
oy / /
/ ' %
w].'l lel LI ]I.Y]I | uwll_'ﬂwllml'll uwnwnn"wum“w"
£
é
- LIWIZIFII i JJ"I'!"“_"H"J["!I "muwun“.vn.,“.,u.,"n“ e bl - T e
c)

Hinh 5.4- Cdc dang cong trinh khai thde mieée ngdni theo chiéu ngang
a) Puecmg hdm tdp trung; b) Ong ngam két hop bé' tap trung;
c) Hao tap trung miroe
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5.2. TINH TOAN THUY LUC POI VOI GIENG KHAI THAC NUGC NGAM

Nhin chung khi xay dung cdc gi€ng khai thic nuGc ngdm. nudc tir tang trit nudc s&
chay vao gi€ng, muc nudc trong giéng khi chua bom bang muc nudc finh & tang trit nude
bao hoa nudc (muc nude ngdm). Khi bat dau bom nuée, muc nuée trong giéng & ha
xuong tao ra mot sy chénh léch vé muc nude gilta muc nude ngdm va muc nude trong
giéng. nudc tir ting rlt nude xung quanh bt ddu chdy vio trong giéng. T4t ca qué trinh
d6 déu tuan theo nhitng nguyeén 1y thiy luc nhat dinh.

D¢ tinh todn luu lugng 6 kha ning cung cip cia giéng. sir thay ddi cha muc nude
ngdm nhiam thiét k& cong trinh khai thic nuéc ngdm trong nhitng diéu kien dia chat
thuy vin nhal dinh, ching ta phai nghién citu quy luat thiy luc clia dong chay nuéc
ngam vao gi€ng.

5.2.1. Mét so khai niém co ban

1. Muc nuoc tinh

Muc nudc trong gi€éng trude khi bom duge goi 1a myc nude tinh. Nhin chung, muc
pude finh bang muc nudc ngdm (Water table), trir truding hop giéng phun (Artesian) muc
nudc trong giéng ¢6 thé cao hon muc nude ngam. Ap sudt cha muc nudc (inh bing ap
sudt khi troi. Thuong ding chiéu sau tir mat dat dén muc nude trong giéng dé thé hién
muc nudc tinh.

2. Mdt ap luc

Miit dp luc 12 mat ¢6 chiéu cao bing véi myc nudc trong 6ng do dp. Chiéu cao h la
chiéu cao dang nudc so voi mot mat chuin nio dé bing dp suat tai diém nim trén mat
chufin P chia cho trong lugng riéng clia nude W:

3. Muc nuoc bom

Muc nude bom la muc nudce trong giéng khi bom véi mot luu luong bat ky nao
day. Muc nude bom Ja mét dai lugng ludn ludn bién déi tuy theo khoi luong nuée
bom khoi giéng,

4. Dé ha thdp (Draw down)

D0 ha thip tai mot thoi diém nao dé 1a khoang céch tir muc nude tinh tSi muc nudc
bom. D6 ha thip ¢6é anh hudng t6i nang suét cia gidng. PO ha thip thuc 1€ 16n nhat duoc
gi01 han khi muc nuée bom cham 16i dinh bo phan nuée vao.

5. Vang dnh huong

Khi nudc duge bom khoi giéng s& ¢é6 mot lugng nude bd sung vao giéng (i tang trit
nude xung quanh giéng. Hay tuong tugng ving anh hudng ki mot hinh nén nguoc ¢6 ddy
la myc nudc tinh va dinh 1a muc nudc bom. Dién tich bi anh hudng do bom nude ra khoi
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giéng goi 1a dién tich anh huong hoac viing anh hudng. Puding bién cia dién tich dnh
hutmg goi 1a dudng tron anh huong. Bin kinh cia dutng tron dnh huong nay goi la bian
kinh anh hudng, _

Khi cang bom nudc nhiéu ra kho; gi€ng, thi luong nude bé sung t tang tiir nude chng
nhiéu., din dén ban kinh anh hudng cang Ion, viing anh hudng cang mo rong. Su mo
rong nay s€ dimg lai khi luong nude bom ra khoi giéng can bang véi luang nude bé sung
vao giéng (ir tang trit nudc bl anh hudng. Si can bing nay s& thay do6i khi ma luu lvong
bom tang lén hoac ha xuéng.

6. Cong sudt ciiq giéng

Cong sudt clta gieng fa khoi luong nude duge ldy ra khoi giéng trong mot don vj thyi
gian, cling ¢é thé goi [a hru luong cia giéng, cé don vi la (I/s) hoac ()/phit).

7. Luu luong dic trun g

Luu luong dac trung la luu luong clia giéng trén mot don vi chiéu sau ha thap {I/s.m).

8. Giéng hg

Gieng hé 1a gigng dao den tang dia chat trir nudc, giéng tp trung nudc tir tang trir
nuoe sdt mat dat, do kich thuge I6n nén giéng hé vira 6 tdc dung tap trung nudc vira o6
tac dung chua mot luong nude khi 16n.

9. Giéng 6ng (Tube well)

Gieng 6ng dugc ciu tao bai cic dudng ong cim vio 1ong dit xuyen qua cic ting dia
chat (rir nude va tang dia chat khong tri nude. Chc ong kin xung quanh, dugc dat trong
tang khong trit mude. Tai cdc tang triv nuée be i bo phan nude vao 13 nhitng 16, khe hd &
thanh 6ng. Tuy nhién, ¢ nhimg giéng ma bo phan nude vao chi dat & ddy giéng (cavity
well), nude tir tang tri nude vao gi€ng chi di qua day giéng,

10. Cdc diém loc nuge

Tui cde ving dong bing, tang trir nudc thudng 14 cdt soi sun nam & gan mit dat, ngusi

»

ta bg tri nhimg Ong ngan. Trén than ong bé tri chil ¥€u 1a bo phan nurde vao, phan than

5.2.2. Tinh todn luy luong cua giéhg c6 kha nang khai thic

Ly thuyét cia Dacy di thict lap nguyen 1y co ban coa chuyén déng nuée ngam. Dua
rén nguyén ly nay Dupuit - nha thay luc hoc nguoi Phdp da nghién ciu cic quy luat én
that diu nudc vA thanh 1ap cong thite tinh todn Juy lugng nuée chay vae giéng tr tang triy
nude. Trong qu4 trinh nghién ctu, phan tich ong di dua trén mot so gi& thiét sau day:

- o6 dée thiy luc cha dudng ap luc la khong déi tai tat ca cde diém nam trong viing
anh hudng.

- D6 déc thiy Ie tai mot di€ém nio dé cia dudng muc nude ngam (hodc dudmg ap luc
doi véi gi€ng ¢6 dp) chinh bang do déc mat nude taf diém dé.
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Dua trén cdc co so va gia thigt dé Dupuit dé phan ra mot s6 truong hop tinh todn:
- Tinh todn vai dong chiy clia nuée ngdm vao giéng 14 dong chiy én dinh.
- Tinh todn véi dong chay cita nudc ngam vao giéng 1a dong chay khong én dinh.
1. Dong 6n dinh chdy vao giéng truong hop tang triv nudc la khong giéi han
Dong chiy duge goi 1a dong én dinh khi cic yéu t6 thiy luc tai mot di€m nao dé
khong déi theo thoi gian.
v _,

dt

Dong 6n dinh xuat hién khi ¢é sy can bing giira lue luong bom khoi giéng va luu
luong bo sung vao giéng tir tang tri nudc va ngudn nudc ngoai lai nao dé. Nhimg nguén
nuce bén ngoai nay thi du nhu tang trlt nudc ndm & phia wén cé muc nudc ngam ludn cd
dinh. Thuc i€ nhitng diéu kien nay rat it xdy ra trong dong chay nudc ngam vio giéng.
Tuy nhién, trong nhing trudng hop khi quan sdt thdy su thay déi cha d6 ha thdp theo
thot gian la khong ddng ké hoac do déc thiy lue 13 hang sé thi ¢6 thé coi la dong on
dinh dé tinh todn. '

Nam 1863 - Dupuit con Li€p tuc phan tang trit nude ra hai loai:

- Tang trir nude khong giéi han (unconfined aquifer).

- Tang tri¥ nudc gidi han (confined aquifer).
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Hinh 5.5- So dé tink todn thuy lye dong 6n dinh trong ting iriv nuve khong bi gici han

Tang trit nudc khong gidi han la tang tif nudc mi phia trén né khong xuat hién tang
dia chat khong thim nuée 1am 2101 han. Trudng hop nay ngudi ta gol la giéng trong huc.
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Trong trudng hop nay Dupuit cho rang ting trif nuéc cung cap vio giéng fa mot hinh
tru bio hod nude ndm xung quanh giéng ¢ muc nude ngam nim ngang, khong doi.
Ap dung cong thurc:
Q=aV=aKJ (5.1
trong dé:
Q - luu luong chay vao giéng;
V - 16¢ do thaim, V = KJ;
K - hé s6 tham;
J - dé doc thay luc;
a, - dién tich thdm - f4 dién tich xung quanh clia hinh tru cap nudc.
Luu lugng chay vao giéng tai mit cat ¢6 khoang cdch x nio dé t6i tam giéng duge
tinh bing cong thc:
dh
Q=a,KJ=2nxhK—

dx

Qdx
27xK
Doi v61 dong chay déng tam, én dinh vao giéng thi luu lugng chay vao giéng cua
toan bd viing dnh hudng cla tang trit nudc sé 1a tich phan ham s& trén véi can:
Khi x =rthi h = h,
Khix=Rthih=H

= hdh (5.1

Ta cé:
. R 4 242 R
han -2 Jix W obE QR
. 2nK 7 x 2 2nK r
KTt(H2 *hﬁ)
Q= R
In-
r
oo Kn(H~h,)(H+h,) (5.2)

In-
r

trong do:
Q - luu lugng chay vio giéng (m'/s);
H - muc nude finh ké tir tdng khong thaim (m):
h,, - chi¢u cao muc nude bom ké tir ting khong tham {m);
R - bdn kinh anh huéng (m);
r - ban kinh cuta giéng (m);
K - h¢ s0 tham cua ting trit nude (m/s).
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Trong thuc t€, dé dp dung cong thifc (5.2) chia Dupuit, nam 1870 Adolph - Thiem da
phat trién thém. Thiem cho rang khi khoang cich tir tam gi€ng vuot qua mot tri s6 nao
d6 thi do ha thap cha muc nude ngdm tré nén khong dang ké. Ong quan sat thdy ring su
bo sung thém vao nudc ngdm tir nude mua hodc nude tudi trén mat dat ¢é xu hudng can
bing vé&i lugng nude duge bom khoi giéng. Vi the nd s€ giit cho ban kinh anh hudng R
gan nhu mat hiing 8.

Ly thuyét cia Dupuit - Thiem dua ra hét sic quan trong trong tinh todn thuy luc giéng.

bé tinh todn cic dic trung thity luc cha tang trdf nudc, cong thite (5.2) duge bién déi
va duoc sit dung trong diéu kién dong chay Ia én dinh.

hT/Q

SO A ST S A I B S S S

¥
4 LTS ATN T -~ Ve
| Xl X

Hink 5.6- So do tinh todn theo d6 ha thap muc nudc

Néu lay cong thirc (5.1):
Qdx
2nxK
Tich phéan trong khoang céch tir x; dén x, va tirh dén h,, ta cé:

Q:Kn(hg-hf)

= hdh

Chingtacoh=H-§&
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Trong thuc (&, dé dp dung cong thirc (5.2) cia Dupuit, nam 1870 Adolph - Thiem da
phat trién thém. Thiem cho rang khi khoang cdch tir tam giéng vuot qua mot tri sO nao
dé thi do ha thap ctia mue nudc ngdm trd nén khong ddng keé. Ong quan sat thiy ring sy
bo sung thém vio nude ngdm tir nudc mua hodc nude tudi trén mat dat ¢b xu huéng can
biang vai lugng nude duge bom khoi giéng. Vi thé nd s& giir cho ban kinh anh hudng R
gin nhu mot hang so.

Ly thuyét ctia Dupuit - Thiem dua ra hét siic quan trong trong tinh todn thay luc giéng.

D¢ tinh todn cdc dac rung thiy lye cla tdng trit nude, cong thiic (5.2) duge bién doi
va dugc sir dung trong diéu kién dong chdy 1a 6n dinh.

h?[//Q

)«f -u«j xn«i a«f a«?

v
g

2r

e

R

]
i
! X
1
I

7L //i 4 PP a4 S,
th' X

i
X, R

Hinh 5.6- So dé tinh todn theo dé ha thdp mic nuée

Néu lay cong thac (5.1):
Qdx
2axK
Tich phén trong khoang céch tir x; dén x, va tirh, dén h,, ta c6:

= hdh

0= Kn(h% —hf)

Chingtacoh=H-§:
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5", §'5- d6 ha thap di duge hiéu chinh (trong trudng hop dong chay én dinh).
27KH(S',~S',)

Ta cé: Q= (5.3)

Dat: KH=T

=1 T2 (5.4)

(3.5

" 27(S',-57)
Cong thitc (5.5) ¢6 thé sir dung d¢ uée tinh gid tri kha ning chuyén nudc va hé s
thdm cua ting trir nudc, trong truong hop do ha thip 13 nho so véi chiéu day ting bio
hoa nuée cua tang trit nuée,
2. Tinh luu luong giéng véi don g chdy 6n dinh truong hop tang trit nudc bi giéi han

h‘ Q
|
i
77 F 77
[
|
B P A il e
. ."“',\_- 2|r-_ /// an
EZ‘\ ; //
i
;:.E 2 i Y H
H 4 ! —
X s X ol | Téngtra
| — | nude
] ! — r o
A7 7 77 "x'

il

- ~

Hinh 5.7- So dd tinh todn thuy luc dong 6n dink trong 1dng irit nioc
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Tang trit nwéce bi gidi han theo Dupuit dinh nghia 12 tdng trit nudc nam kep gilia hai
ting dia chat khong tham nuéc (tang dia chat khong tham nam cd phia dudi va phia trén
tang trit nudce).

Vi dong chay 6n dinh hudng tam, Dupuit vin ding cong thic (5.1) dé tinh luu lugng
ip dung cho mat 4p luc tuong duong v6i dudng muc nudc ngdm trong trudng hop lang
trit nude khong bi gidi han.

Luu Juong tai mat cit céch tam mot khoang cdch x nao day dugc tinh todn nhu sau:

Q = axK] = 27tbxl(~c-!~Il
dx
__Q & (5.6)
2rKb x
Tich phan phuong trinh (5.6) véi céc dicu kién bién cla giéng:
H R
fan -1
h 2nKb © x
H-h, = —Q-—lnE
2nKkb r
2nKb{H-h
_ 2nKb(H-hy) &)
R
In—

;
trong do:

b - chiéu day cla tdng trit nudc nim ngang bi gi6i han bdi cdc ting khong tham nudc.

Cic dai lugng nhu da dinh nghia ¢ cong thiic (5.2).

Cong thic (5.7) ciing dugc st dung d€ tinh todn cdc dac trung thuy luc cla tdng trif
nudc trén co sO do dac cac dai lugng trong ¢ong thie khi bom thir.

Nam 1870 - Thiem di nghién ciu mot cdch doc lap cling dd tim ra cong thic tinh
toan trén voi mot s& gia thiét dé tang do chinh xédc cla cong thitc. Nhiing gia thiet do la:

- Tang trit nuGe duoc mo rong dén vo cung (infinite arcal extent).

- Tang trit nudc 1a ddng nhét va ding hudng (isotropic) va ¢6 chiéu day khong déi
trong toan bo viing anh huong trong khi bom.

- Giéng chay xuyén qua todn bd tang trit nude va nhan nudc tir toan bod chiéu day cua
tang trir nude boi dong chay ngang hudng tim.

- Dong chay vao giéng 1a dong chay 6n dinh.

D¢ xdc dinh cac dic trung thay lue cla ting il nude ¢6 thé dung mot trong hai cich
sau day:
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Cédch thir nhat:

Quan sat do ha thap trén cdc dng do 4p hoac giéng quan sat v& bidu dé tren gidy
logarit giita thoi gian va do ha thap véi:

- Truc hoanh biéu thi thai gian véi s6 do theo cdch chia logarit.

- Truc tung bi€u thi do ha thap véi s6 do theo cach chia duong thang binh thudng.

Budng cong quan hé gifta thoi gian va do ha thdp duge quan sit va vé & nhitng thoi
glan sau cling. Pudng cong vdi nhing ong do dp khdc nhau s& chay song song vi
khodng cdch giita ching 1a khong dot. Nhu vay ¢6 nghia 1a dd doc thay luc khong thay
doi va ¢6 thé coi dong chay trong ting trif nudc chay véi ché do dong 6n dinh. Cic gid
tri do ha thap S,, S, duge quan sét tai cac 6ng do dp c6 khodng cédch 16i tam 2iéng X, x5
tuong ung.

Ching ta ¢6:

h, K2
[dh= Q_ pdx h, —h, = Q 22
b 2nKb . x 2nKb  x,
2nKb(h, ~h
Qz_—(_xz—“l_) (5.8)
In-2
Xi
SEZH—hz—)I‘lzzH'Sz
Thay vio cong thic (5.8) ta ¢6:
27IKb(H—Sz—H+S,)
Q= "
In=?
X
2rKb{S, -S
Q= (x‘ 2) (5.9)
In--*
X
27T(S,-S,) .
= —~ v&1 T=Kb
In 2
Xy

T = Kb duge goi 12 kha ning chuyén nuée cua tang trit nuGe bi gidi han.

Thay céc gid tri quan sdt duge vao cong thire (5.9) ching ta s& xdc dinh dugc gid i
T, K va b. Quan sdt v6i nhiéu cap dng do dp khdc nhau chiing ta s& c6 nhiéu gia tri T. Tri
s¢ binh quan cita cdc ket qua s& 1a gia trj gin véi thue t€. Khi biét duoe kha nang chuyén
nude T, ta ¢ the tinh todn duge h¢ 56 tham K hoic chiéu day tdng trit nude b néu khao
sat dugc mot trong hai tri 56 do.
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Cadch thit hai: .
Trén gidy bdn logarit, vé& dudng quan hé gitta do ha thap tai cdc éng do ap va khoang
cach tuong tng cua chiing (6i tam giéng.
- Truc tung biéu thi do ha thap véi 1y 1é dudng thing. _
- Truc hoanh bi¢u thi khoang cdch tat cac diém do 4p 16i tam giéng chia theo 1y 1& logarit.
Néu chon cde ong do dp c6 khodng cdch gdp nhau 10 lan ta s& cé cong thikc:
B ZT:T(AS)

5.10)
2,3 (

trong do: AS - su chénh léch ve do ha thap gita hai Sng do dp cd khoang cich gdp 10 ldn
tir d6 <6 the tinh duoc kha niing chuyén nude T va K, b thong qua cdc 14n bom thi,

3. Tinh thay luc giéng véi dong chdy khong én dinh truong hop tang triv nuéc bi
giot han

Trong thuc t€ khi bit ddu bom nudc tir giéng véi mot luu luong nio dé, muc nude
frong giéng ha xudng tao ra chénh léch muc nudc nén nude tlr tdng trif nude s& chay vao
giéng tao ra mot viing anh hudng theo dang hinh nén nguoc. N&u cit tiép tuc bom thi
vung anh hudng s€ lan réng dan va ban kinh dnh huéng cang Ién, do déc thiy luc clia
mdt ap lye cling s€ luon thay d6i. Néu gia thict khong cé ngudn nude bé sung vao ting
trit nude nhu nude mua, nude mat... vi ting trir nude & rong vo han; néu ci tiép tuc
bom, nudc (W 1ang il nudc 1i€p tuc chay vao giéng va hinh nén ngugc cha do ha thap
muc nudc ngdm sé phdt trien theo thoi gian. Nhur vy, trong mot khodng thifi gian ndo
do lugng nude thodl ra tir tang trlr nude s& bing tri s6 tich phan cda hé $6 trir nude va do
ha thap trong khodng dién tich dnh hudng phat trién trong thai gian dé.

A

Q M3t ap e ban dau
|
Y | ( W I
|
______ T Y SR
T | e
-~ e -
H“‘E;__}__,;r':“'fr‘ i _
H"“:_“‘,_‘_!_’ﬁ—-/""T| h| |
N I il 1]
///// A@ Tang khéng 1 nude /
T T T
' il [
: 11 |1
- 1 I
i AN
L1 11 B
o o o o o 7 A A ';'

Tang khéng trr mursc
Hinh 5.8- Sv da tinh todn thuy liee dong khdng on dinh vor tdng trit meoe bi gicii han
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D6 ha thap clia muc nuse trong giéng, ban kinh anh huong. do dée thiy luc ciia dudng
ap luc fuon uon thay déi theo thei gian bom, vi vay khong thé ¢ trang thai chdy 6n dinh
trong tang trif nude sudt trong qua trinh cong trinh khai thde nudc ngam hoat dong.

Theis da phan tich sy twong ty ciia dong chdy nuée ngdm va su truyén din nhiét trén
¢O S0 ¢6 MOt 56 gia thiet them vao véi gia thi€t Dupuit - Thiem sau day:

- Tang tréf nudc bi gidi han.

- Dong chdy trong tdng trit nude chay vao giéng véi trang thii khong 6n dinh.

- Su thay doi chia do ha thap khong ding ké theo thési gian dong thoi gradien thuy luc
cling khong doi theo 1hdi gian,

- Su chuyén dong cila nude thodt ra tir tang trit nuée 1 tic thoi véi do ha thap cha
dau nugc.

- Putmg kinh ctia gi¢ng 13 it nho nén lugng trit nudc trong giéhg coi nhir bo qua.

Nam 1940, Jacob dua ra phuong trinh vi phan cla dong chay khong 6n dinh trong tang
trit nude chay hudng tam va coi nhu khong c6 sy o gi theo chiéu dimg nhur sau;

Phan 15 tinh todn l
Nude vac gigng
&6 -
)
%+ ot T

Hinh 5.9- Dong chdy qua thé tich khéig ché trong toa do cic

- Luong nudce di vao trong thé tich khéng ché [a:

-E]lTFrSG (3.11)
ox

- Lugng nudce di ra khoi thé tich khéng ché la:

or ar\ or (5.12)
(166 + 86 x or)
- Luong nudc con lai trong thé tich khong ché la:
3 5 A . 5
_oh T rd6 _oh —E—h~Tr rd6r68 - T, Sh_9 —?ETr ]61‘“69 +(—2Trr60) =
or or\ or or or\ oOr or
- M
=2 EETrJrSr68+Tr-a—h5r60 (5.13)
or\ dr or
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. e s ch
Luong nuée nay theo phuong trinh can bang nudc phai bang B do dé:
%

T
LR AR I s
or cr r or ot

Trudng hop moi trudng 1a dong nhit, ta cd:
o L _pen

2

+ = (5.1%)
ax? xaox Ta

— Tang chura nudc

Hinh 5.10- So dé dong chdy vao giéng ¢6 ap

trong do:

T - kha nang chuyén nude clia tang trir nude (he s6 dan nuoc), (m’/s):

h- cot nudc ap luc (m);

i1 - he s6 it nude (khong ¢ thi nguyeén),

x - khoang cdch tir tam giéng dén diém khao sat;

t - thoi gian ké tir khi bat diu bom nudc.

Theis (1935) cling da tim ra cong thiic trén va coi sy chuyén dong cua nuée trong dat
tuong tu nhu su truyén nhiét véi diéu kién bien h = h, trudc khi bat ddu bom. Vi vay, khi
x — oo thi h —> hy, khi bat ddu bom 1 2 0.

Va lim (x@] = —Q——
x>0 OX 2nT

Piéu kién ban dau:
hyg=hy voit=0

Vi 101 giai ciia phuong trinh vi phén trén c6 dang:

Q .-r)e—u
h=h, ——<- du (5.16)
0 4nTJ u

u
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= .U

var; j ¢
u

u

du = —~E(—u)

3

. ‘_S + .
trong do: v = iy va dugce bicu thi: - E.(-u).
4T
Cong thic (5.16) duoc dp dung dé tinh todn thuy luc cha giéng ditng khai thdc nudic
ngam va duge coi la cong thirc cha Theis.

Tich phan trén ¢6 thé duge khai trién thanh chudi hoi tw:

_ _Qre
S=h,~h ‘ﬁ[_h‘ (—u)]
2 3 a
S=—L | 05772 Inu_u-t_ U _ v (5.17)
4nT 2.21 3,31 4,41
Tich phan mi nay duoc bidu thi bang ham s6 W(u) do Wenzel dua ra:
Q
S=—W{u 5.18
4nT ( ) ( )

trong do:

S - d¢ ha thap myc nuée ngim;

W{u) - ham s6 giéng véi tdng trir nudc bi gidi han, ding hudng, khong bi rd gi that
thodt theo chicu ding va giéng duge dio Xuyén qua toan bd tdng trit nude vdi cac
dicu kién clia dong chay 12 hang s6.

Trong cong thitc cta Theis he s6 trit nude S va kha nang chuyén nudc T khong thé
xac dinh mot cich truc tiép duoe vi né cling xuét hi¢n trong “agument” cia phueng trinh
nhu mot ude s6 cha mot tich phan mi. C6 rat nhiéu phuong phap giai tich phan mii nay
d¢ xdc dinh cdc dic teemg thuy luc cba tang trit. nudc..., moét s6 phuong phdp gidi twong
d6i pho bién sau day:

- Phuong phép dudng cong mau

- Phuong phap ctia Jacob

- Phuong phdp phuc héi Theis

- Phuong phap Kriz .

Theis dua ra cich giai phuong trinh tich phan trén bing phuong phap du()ﬁg cong
mau nham xdc dinh céc dac trung thuy luc cla téng trii nudc c6 210t han theo cac budc
nhu sau:

L. Chuén bi dudng cong mdu (hinh 5.1 1) cla ham s gieng Theis trén gidy logarit hai

chiéu, (quan h¢ W(u) ~ u hodac W(u) ~ [/u).
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2. V€ quan h¢ gilta S ~ t/x° trén gidy logarit hai chiéu cé cung ti 1& vdi dudmg c'ong
mau W(u) ~ u. Sau d6 dat chiap quan hé S ~ t/x° Ién dutng cong mau sao cho hai quan hé
trung vGi nhau va cdc truc toa do song song timg doi mot (hinh 5.12)

W {u)
102 IT T i - T T o TT T =11
H E ! ; H l i1 JINE]
Buemg W{u) ~u Budng W{u) ~ 1u
10" = = ] T
//-' ] EH“* | |
10 ] at
— > \\
/ N
[ 1Y \
10 \
7
¥
" \
10 . x
I
107 b
]|
]
10* \
[
10 |
107 10t 0% 10*% 10 102 17 0* 10
1070 10° 101 10 2 i0 3 10¢ 10 % 0% 10 "M
Hinh 5.11 - Drtong cong Theis W(w) ~u va Winj) ~ 11y
10 F
E 10° - ;—:"“-I__.
C o s rual
B [ Y
= ad
L S, Y P L% ——— —
WE, T L A ] . x=30m
- - - A ' e x=90m
=3 | B . 1
= r ! 4 x=220m
. I
-1 | —
10 E 10-2 L L 1l IJIIII : 1 | _— |II|11 L 11 ]IIIJ[ | Lo 1yl
C 10 107 ' 107 10" 10
r 1 i’
- 1
|
B |
|
10-2 1 ] IIllIJI 1 11 llllll L L ]IIlIlI 1 Pl ||||IE 1 L 1111t
10 10° 10" 10% 107 10

1u

Hinh 5.12- Plucong phap chap diong cong S ~ 113 va duwdmng cong Wiu) ~ 1 u
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3. Chon mot diem A nao dé trén dudng quan hé S ~ t/ x* (16t nhat chon diém A dé ¢6
cac 1oa dé W(u) = 1 va 1/u =10 d¢ tinh todn cho don gian). Tir di€ém A dong vio céc truc
toa d¢ tuong tng ta tim duge cic g1a tri W(u), 1/u. S va t/ x%.

4. Thay cdc gid tri W(u), S vd Q (luu lugng bom khéi gi¢ng) ta tim duoc kha nang

Q

chuyeén nude cta tang tri nuée T = Z_EW(U) :
T

3. Khi tinh duoc gid tri T = Kb va ¢6 cic gi4 tri /X" va u ching ta tim duoc hé o tri

nude S = 4T—12— u.
X

4. Tinh todn thiy luc giéng veéi dong chdy khong 6n dinh truong hop tdang trir nude
khong bi gici han

Phuong trinh (5.16) va cdc phuong phip giai trén day duge dp dung giai quyét cic baj
todn thuy luc cho dong chay vao gieng cla nuéc ngdm trong trudng hop tang trit nudce bi
2161 han duge coi riang nudc thoit khoi tang trif nudc la tde thdi do khi nang tu nhién
cua tang trit nude va hé s trit nude S Ia hang s6.

Doi vi tang rir nuée khong giGi han, luong nuGe thodt ra tir tang tri nwée bao gom
lugng nude duge bé sung bing trong luc tir tang trén vao khoang trong khong bio hoi
nucc do nudc da bd sung vio giéng. Sy chuyén dong bang roi twr do cla nude Irong
nhitng khe réng cia dat néi chung la cham va hé s6 trit nudc cia dat cling tang vai tée
do giam dan theo thdi gian bom. Vi the, chiéu day clia tang bio hoa thay déi dang k¢,
Coi rang su thay déi ciia su ha thap khong déng ké trong khu vuc duoe b sung nudce
bang roi trong luc. Chinh vi su phan tich trén, cong thic thiy luc véi dong chay khong
on dinh trong ting tri nude c6 gi6i han khong the hién anh hudng cia su roi trong luc
¢la nudc va giam chiéu diy ting bio hoa dac bi¢t véi thoi gian bom ngén.

Su anh hudng cua viée roi wr do clia nude tir cdc khe réng cua dt lam giam chiéu day
cla tang bdo hod nude trong tang triv nudc vi vi the ciing s& giam kha ning chuyén nude
cua 1ang trir nude. Vi vay, trong bai todn ¢ tang trir nude khong 2161 han gid tri ha
thap duge quan sdt phai dugc hicu chinh nham bt vio SU pldm nho cia tang bio hoa
dé s dung trong qud trinh nghién ciu. Do ha thap quan sit duoe thay bing tri s6 di
hi¢u chinh;

§$'=8S-—- (5.19)

trong do:
S' - d6 ha thap s& phai xua hi¢n trong bai todn coi 1a tdng trit nudc bi gidi han
tuong duong;

hy, - dau nuée truée khi bom.
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’ .S . e s s s s A s
Thuc té¢ cho thiy néu h—é 0,25 thi hé s& trir nudc gdn nhu Ia hang s6. Vd&i su hiéu
8]
chinh nay phuong phdp tinh toan dac trung thuy luc cho tang trif nudc ¢6 gidi han s€
duoe ding dé piai quyél bii todn trong trudng hop tang trit nudc khong bi gidi han.
Kriz da dua ra cach giai bang dd thi bai todn déi vai tang trir nuée khong bi gidi han
bang céch giai phuong trinh dong khéng on dinh sau:

&'h 1éh _S'oh

o222 (5.20)
Ax~ xd&x K a
trong dé:
S' - gid tri dic trung:
K - hé s6 tham cia tang tri nudc;
Lai giai duge dua ra dudi dang bicu d6 quan hé giita trj s6:
h . X
h=—va E=— (5.21)
i 4yt
y hy, .. xS
Vil y=K—vai=
S 4Kht
o C=0710, =
2
e 3
4

8
J 10 0= ,_Q
12 14 2nKh?
a
/ 1720 g34¢%
/ / { ! [

Hinh 5.13- Diccng cong mdu trong bad toan thuy lie tang trit nude kong gior han

Cic dudng quan hé duge vé cho cde gid tri khde nhau cla tri s6 C:

Q

C=rr
2nKh;

(5.22)

o . e C s . ho
Khi chiing ta ¢ mot ap hop cde s6 liéu d¢ v& dudng quan hé gita A =-— va
8]

. ' ceoo K 2 PR s . N = N ) .
logarit cla gid tri — , chong cic hinh v& nay lén dudng cong miu khong thi nguyén
t
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@ - ~ - - e - - - . . . o+ L . h "
Cua tang triy nude khéng gigi han ¢6 truc tung ¢6 cic gig n trung vai gia I — va 1ruce
!

logarit sg Song song, s& tim duge mot dudng cong vg tir tai lieu do dac phil hop v
duGng cong cia ho duong cong mau (hinh 5.13).

Biet duge gig tri cia C thay vao phuong trinh (3.22) d€ tim trj s6 K ciing tlr duémg

cong phi hop dé x4c dinh &I tri cha £ vy

2
L, tir d6 thay vio cong thic (5.21) dé tim gid
t

tri cta §',

khoang thoi gian 2 = 3 ngay de thu thap s¢ liéu.

Thuc nghiem cho thdy: Gid tri S' 6 nhg hon gid i §° thue 1€ néu thoj gian bom dé thy
thap s6 licu qua ngan,

5.3. TINH TOAN THUY LUC po] VOI CONG TRINH KHAJ THAC NUGC
NGAM THEO CHIEU NGANG

Hinh 5.14. S 45 thith todgn thuy hiee vei cong trinh didng ham 14Gp trung e

[14



Q=a,v, =LhK (:—h = Qdx = LhKdh
dx

® H KL({H’ ~h})
[Qdx =KL [hdh = Q(R—b)=___2___
b L

KL(H -h)
TR

trong do:

L - chi€u dai caa dudmg ham tap trung nudc;

K - hé s tham cia tdng triv nuée:

H - myc nuée ngdm k¢ tir ddy dudng ham;

I, - muc nude trong dudng him.

Truong hgp muc nude ngam 1a myc nude tinh ¢6 the 1y tir hai phia vao dudng him,
KL(H? - h? )

R-b

S ST TS TS TS Ty S USTTSITETE E

luu lugng vio dudng hdm c6 thé tinh theo cong thifc: Q =

Hinh 5.15- S do tinh todn thuy e dudng hdm 1dp trung nude 1y hai bén

5.4. TINH THUY LUC HE THONG GIENG

5.4.1. Hé thong giéng hoan chinh

Khi cdc phéu ha thap cia hai giéng bom gan nhau triing vio nhau, giéng niy s& duoc
coi la gy anh hudng lam tang do ha thdp muc nude ngdm cia giéng kia. D6i vdi mot
nhom cdc giéng bom hinh thinh nen mot bai giéng, d6 ha thap mat nude ngim cé thé
duge xde dinh tai bat ky mot diém nio néu nhir biet lru Tugng bom cia cde giéng. Dua
teén nguyén Iy chong tung do, d¢ ha thap mal nudc ngdm & bat ky diém nao trong khu
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vie anh huong do viée bom clia mot s6 giéng gay ra s& bang tong cua cdc mitc ha thap
muc nude ngam do timg gichg gay ra:

Q
4 4 I T IV P //(
........... e e MUC NUGC ngm
B ) R e o A I I A ban oA

Budng téng hop Téng khong tham

--——B———:-
AL . Z. ] Z. VI I & .

Téng cé ap

LI I N TR ]
[II'rlll.IIIII'II

HHHNHMM]
Illlllllll JI|I|I
|
L

DM H I H DS

Hinh 5.16- Dueong ha thap nucc nuse ngam do hé thong giéng tao ra

Sp=5,+S,+S.+ ...+,

Véi S 1a do ha thip myc nude ngam tong O tai diém da bict va S S Sev -y S, la do
ha thip myc nude ngam tai diém d6, do cic gi¢ng hiit nudc a, b, ¢, ..., n gay ra. C4 thé
nhan thdy rang s¢ lugng giéng va dac trung hinh hoc cha bidi gi€ng 1a rat quan trong khi
xdc dinh dé ha thap muc nude ngdm do bom. C6 thé dya trén phuong trinh dong én dinh
hay khong 6n dinh dé xdc dinh do ha thip muc nudc ngdm trong mot bai giéng. Noi
chung, cic gicng trong mot bai giéng duoc thiét ké cho cap nude can duge bo tri khoang
cdch gilta cde gicng cing xa cang 16t dé giam thiéu muc d¢ anh hudng giita chting.

5.4.2. Hé théng giéng khong hoan chinh

Gieng khoan ¢6 ddy nim cao hon dinh trén ting khong thim nude dudi duge goi 1a
giéng khoan khong hoan chinh (hinh 5.16). Dong chay vao cic giéng nay khic vdi dong
chdy huéng dong nim ngang vao truc giéng nhur cdc giéng hoan chinh.

Chicu dai trung binh clra mot duong dong vao gi€ng khong hoin chinh 16n hon chiéu
dai trung binh duding ddng vio giéng hoan chinh, do vy can phai tinh dén sitc can 16n
hon doi v6i dong chay. Trong thuc 1€, déi véi mot giéng chua hoan thien va mot giéng
hoan thi¢n trong cling mat tang chira nude, néu Q,=Qthi §,> S, néu S,=5thi Q,<Q
trong dé Q 1a luu luong bom cia gi¢ng, S Ja do ha thap muc nude trong giéng, con chi s6
p d€ chi gi¢éng khong hoan chinh. Anh hucng ctia viéc khoan giéng khong hoan chinh cé
thé duge bd qua d6i véi dong chdy vi d6 ha thap muc nude & ngoai ban kinh 0,5 + 2.0
lan d¢ day tang bdo hoa b (tuy thude vao miic d¢ khoan).
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D6 ha thap muc nude S, tai gieng khong hoan chinh trong tang chita nude ¢6 ap ¢6

thé biéu thi trong hinh 5.17.
S, =S+ AS

rong do: AS 13 do ha thap phu thém do anh hudng cia vi¢e khoan khong hoan chinh.
Trong truding hop ddng chay 6n dinh cé thé tinh AS theo cong thiic:

AS = QP lﬂp!n(l"p)h\
2nT p T

W

trong do:
T - hé s6 dan nuéc;

h,

b

p - hé s6 khoan (p =

h, - do dai giéng cim vio tang chifa nude cd bé day b;
r,. - ban kinh piéng.

Phuong trinh trén duge ap dung khi p > 0,20

*Q

IV /////‘i

Muc thiy &p ban dau

I i s

Budng thity ap sau At

2020022770742 777777

i}l
L1

T, T
III

A
hg
Y b

1
J

I
I

\
/

Hinh 5.17- Budng ha thdp nuee nicoe giéng it nicoe khong hoan chinh

Trong trudng hop dng loc cioa giéng duge dit giita ting chia nude thi gid wi caa AS

dugce xac dinh theo cong thuc:

Q, 1-p o (L= Py
2nl p 2r,

w

AS =

Phwong trinh ¢6 thé duge bi¢n ddi déi véi ting chira khong dp:
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- ~pil
2]’]\,\.&5:& ! P ln(l p) 15
K p 2,

w

trong da:
p= hﬁ - hé $6 hd khoan;

h - do dai gieng cam vao tdng chita nude ¢6 bé day 13 H;

r. - ban kinh giéng;

K - h¢ 50 tham cua tang chita nude:

S - d0 ha thap cua giéng hoan chinh tuong img;

AS - do ha thap phu thém do anh huong cla viéc khoan giéng khéng hoin chinh;
h,=H-§;

S, - do ha thip cua giéng khéng hoan chinh.

Nhit viy: S; =S +2h AS

5.5. THIET KE CONG TRINH KHAI THAC NUGC NGAM

3.5.1. Muc dich va y nghia

Gicng dugc thiét k& dé khai thdc triet d€ legng nudce ngam nham thoa min cac nhit
cac yéu cdu vé nude déi véi nude ngdm nhu nude cho sinh hoat, cho nong nghiép va cic
nganh kinh t€ khac nhung phii bio dim yéu cau t8i thiu vé moi truding.

Thiét k& gieng bao gom viéc Iya chon cdc thong o, nhitng kich thude cha cic bo
phan cua gi¢ng dé tinh todn két ciu va chon vat licu xay dung. Viéc thict k& gicng tuy
thuge vao dicu kién nr nhién nhu khi hau, dia hinh. dia chat. dia chit thay van... cla timg
khu vuc va muc dich khat thdc nude ngam khéc nhau.

Thiet k€ giéng t8t s& bao dam diéu kién 16i wu trong thi cong. xdy dung, van hanh,
quan ly vi thoi gian phuc vu cia gieéng déng thdi gid thanh xay dung ciing s&€ hop 1y,

Nhur chiing ta bict, cde dicu kién vé tu nhién nhu dia hinh, dia chat, dja chat thuy van,
cdc dac trung thuy luc cha ting (rif nude thay doi rdt 16n theo ting vung. Thi¢t k€ gigng
can tin dung 16i da cdc diéu kién tu nhién tai noi xay dung. Khi da tan dung duge nhimg
dieu ki¢n nity, néu vat licu xay dung duoc lua chon mot cdch hop Iy thi s& d#t duoc ca
dicu ki¢n ky thuat va kinh 1€ trong thiét ké giéhg. Vi vay, hat yéu (6 anh hudng 1én tdi
viéc thi€l ke giéng la:

- Yéu cau vé khai thic nudc ngam.

- Diéu ki¢n tu nhién cla khu vue xay duyng cong trinh.

1. Yéu ciu vé khai thdc nwéc ngam

Yéu ciu vé khai thdc nude ngdm dé dép ing cdc d6i tuong sit dung khac nhau. Nhimg
dSi tugng nay c6 nhiing tinh chdt vd yéu céu khdc nhau vé thoi gian, vé khoi lugng va
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chat lugng nude. Trong trudng hop ngudn nude ngdm phong phd va lai duoc bd sung khi
Khai thic thi viec khat thic dua vao yéu ciu cta cdc ho diing nude.

Tuy nhién, ciing phdi xem xét ky vé thdi gian phuc vu cta cong trinh, sir anh huong
tdr mo1 trudng cuia khu vire, yéu cau nuée I6n nhit (trong nhimg nam han hdn). Trudng
hop yéu cau nude 16n nhung trit lugng nuée ngdm han ché can khai thic nudc ngam theo
kha nang thuc t& dé ddp dng yéu cdu nudc.

2. Piéu kién tw nhién ciia khu vic xdy dung cong trinh

Cic diéu kién vé dia hinh, dia mao khu tudi, cdu tao cia hé théng dan nudc, phurong
phap tudi, diéu kién thi cong lap dat, diéu ki¢n lam viéc an toan cta mdy bom I nhiing
y¢u 16 quyet dinh dén viéc chon vi trf xay dung cong trinh va anh hudng 16n dén qua
trinh thi&t k€ piéng.

Trong thuc t€ viéc thiét k€ giéng thudmg duge chia ra cic trucmg hop sau:

I) Thiét ke giéng ho & vang dia chat rin chic va ving dja chat mém yéu khonpg
dong nhat.

2) Thiet k€ giéng ong & viing dia chat khéng déng nhat.

5.5.2. Thiét ké giéng hi

Hau hét cde giéng hd duge thiét k€ dé khai thic nude ngam tang néng va tang trir
nude [a vo han. Hati loai giéng ho thuong gap 1a giéng hé dat ¢ tdng dia chit rén chic,
tuong doi dong chat va giéng dat 6 viing ¢6 dia chat mém yéu khong déng chat,

1. Giéng ho ving dia chdt ran chdc

Day Ia ving nudc ngdm tdng nong duge chita trong cic khe nit hodc nhiing tang d4
bi phong hod. Cling ¢6 nhitng trudng hop nude duge chita trong nhung hang dong mang
tinh chat nhu ho chifa nuée ngdm. Néi chung, trit lvong rat han ché vii kha nang cap
nudcc cho giéng tlr tang trir cling han ché. Luong nude nay phu thude rdt nhidu vio luong
nudc mat va lugng mua teén mat dit, vi vay muce nude ngidm dao dong ddng ké theo thai
gian. Nhimg bé nudc chita trong ddt dugc hinh thanh do nudc mira va nudc mit di vao
cic 1ang dia chat bi dit gay, bi phong hod va duoc giif lai bang nén da gbc ran chic nam
¢ phia dudi, hé $6 tham nho nén giéng khoan sau (gieng ong thuong khong thich hop).

Vi vay, giéng ho duge sir dung nhim tap trung v trir vao giéng lugng nudc chita
trong tdng dia chat nay.

Nguyén tde chung dé' thiét ké'loai giéhg nay la:

- Pudng kinh 1én va chiéu sau han ché,

- Tang loc nude cling nhu bo phan nude vio clia giéng ¢6 thé loi dung diéu kién tu
nhién, trir nhimg truong hop dac biét.

- Chi¢u sau cua giéng nén tan dung hét cdc tang trir nudc.

Sau day xin dua ra mot O goi ¥ trong viéc thiét k& giéng hd cla Trung 1am nghién
clu nudc ngdm & Hydrabad va cia ICAR & An bo:
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a) Trong trudng hop dia chat clng, chi c6 nude ngam tang trén thi giéng hd, giéng
dao s& thich hop hon 1a giéng khoan, giéng 6ng. Kinh phi dau tu it ma hiéu qua I6n hon.

b) Mat cit cha gigng hé & vitng nay nén i hinh chir nhat hoac hinh vuéng sé tet
hon nhicu so v6i gicng tron truyén théng vi dién tich tap trung nude s& 16n hon nhiéu
giéng tron.

¢} Tuy vao th€ ndm vi cdc vét dint gdy dra chat cua khu vye dat giéng. Néu sir dung
mat c¢at chif nhat nén hudng mit bén cia chir nhat hudng vé phia khe nint v ciit ngang
khe niit dé 14p trung nhiéu vi nhanh lugng nude ngéifh.

d) Giéng dao & ving dd phong hod ¢6 da géc 1a da granit thi luong nudc ngam sé&
phong phi hon cdc loai d4 khdc nhir d4 Trapdecan néu nhu cic loai d4 cung xudt hién
trong ving. Trong trudmg hap viing ¢6 cau tao dia chdt déd goc 14 granit thi dd granit mau
tim triv lvong nude ngdm s& 16n hon da granit mau xam.

¢) Trong truong hgp & viing tram tich giéng hd nén dio hét 1dng trit nude.

f) Trong mot s6 truemg hop do cdu tao dia chat tao thanh nhiing d¢ ngdm tu nhién
ngan nudc, gi€ng nén dat & phia thuong luu, trir khi dé b di gay hodc bi phong hod.
Khong nén dat gigng & ha luu hodc ngay trén vi tr{ deé.

g) Trong trudmg hop 4p luc nude ngam qua nho, hé s§ tham qud nho ¢6 thé sir dung
thém mot s& giéng khoan & nhitng ving {4n can dé bom nurde vio giéng ho,
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Hinh 5.18- Diong quan hé giita chiéu su giéng,
diing kinh giéhng va chiéu day thanh giéng bang khoi xay
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2. Giéng ho o ving dia chdt khong rdn chdc - tang trir nude day vé han

Gieng hd ¢ vimg nay duge dao sau tuy thude vio sy dao dong clia nude ngdm, néi
chung phai dio sau hon muc nude ngam vé mita kho. Chiéu sau thuong tir 7 + 10 m.

Nhitng giéng hd & viing ndy nén ¢6 mit cit hinh tron ¢6 dudng kinh tir 1,5 + 4,5 m.

Tuy nbi¢n. dudng Kinh cang 1én thi kha nang tap trung va trlf nudc ngam frong giéng
cang lon.

o 5\ oo B

///? LY I/?/f/? ///_f

Than giéng

AR LRI AN
L LA

B3

Bé phan nuéc vao

//S\///SN //5h . f///g-//?//s-/// 55/// )’///f

Hinh 5.19 - Giéng hi

Do dia chdt mém y€u nén phai tao than giéng dé chong dat thanh giéng bi sut 1.
Than giéng ¢ thé dugc lam bing gd, gach xay, dd xay. dng bé téng hoiac bé tong cot
thép. Chic¢u day clia than giéng ducc tinh todn thiél k€ coi nhu dp luc cha dat tir phia bén
ngoai. Trudng hop giéng can nude, c¢é nghia 12 4p luc bén trong bing "0".

Tuy nhién, ciing ¢6 thé tham khido biéu dé quan hé giita chiéu diy ting gi¢ng va do
sdu coa giéng dao vai cac duomg kinh khac nhau & hinh 5.18.

Budng quan h¢ cho ¢ hinh 5.18 chi 4p dung cho giéng x.iy Dai v6i giéng xay bing
pach, chiéu day nho nhét cta thanh giéng & doan ddu tién 1a 23 cm. Vi khoang cich
chieu sau than cong tir 2 + 3 m ¢4 thé thay ddi chiéu day than cong mot l4n.

Phan nuée vao cta than gieng va ddy giéng phai 1am thiét bi loc nudc:

- Ddy piéng dudi cing c6 thé do [6p cdt roi dén 16p s0i nhd va trén ciing 13 16p di
dam cdp hat 16n dan tir dudi 1én trén, mdi 16p ¢6 the day ur 15 + 20 cm.
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Mat chigu bang

Hinh 5.20- Dong chdy nuoe ngem vao giéng

- Bo phin nuée vio 13 nhiing 6ng be tong hoac gach, dd xay cudn duge bo tri 16 hoac
khe hé déu khip xung quanh thinh dé nusce ¢6 thé chay vao trong giéng (hinh 5.20). Ben
ngoai bo phan nude vio bg tri tdng dém loc nuée: Sat thanh giéng bd tri cap hat l6n va
nho dan vao phia tng (rit nude. Cay tao ting dém loc nudic cé thé (A I6p soi I6n hoac d4
dam, sau dén I6p soi nhd vi cusi ciing 1a 16p cdt, méi 1dp tir 10 + 15 em, Trong nhiéu
trudng hop ngudi ta ding ludi thép v6i dudng kinh mit 1uéi khic nhau d& lam [ép dém
loc nudce.

NGi tém lai, thiét k& giéng hé tuong d6i don gian. Tuy nhién cin cha ¥ mot 86 diém
sau day;

- Cén nghién cqu k¥ didu kien dia chat cua khu vuc xay dung cong trinh nhu ting d4
goc, ngudn géc oy ting phong hod, nguyén nhan vi qud trinh hinh thanh tang phong
hod. ciu tao dia tang nhu the nam, nép gip, sy dit gay...

- Phan tich mét quan hé giita nure ngam véi nudc mat, cic diéu ki¢n v¢ khi tugng
thuy van trén mat dat cla viing xay dyng céng trinh. Mat khéc, thu thap nhitng taj liéu
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tham khdo, nhing tai li¢u ciia cdc cong trinh da xay dung & nhiing vung lan can, tir d6
quyét dinh vj tri, kich thude, chiéu sau, ban kinh giéng va kich thudce, cau tao cac bo
phin khic cho thich hop.

5.5.3. Thiét ké giéng ong

Gicng ong duge thi€t k& dé khai thdc nudc ngam tang sau. Pay 1a loai giéng ¢6 kha
nang khai thiac nudc ngam véi huy lugng tuong dsi 19n, vi gi¢ng dugc khoan xuyén qua
nhiéu tdng dia chat khac nhau va tap trung nudc tir nhiéu tang trir nde khic nhau,

Giéng ang duge cau tao véi nhitg bo phan sau day:

- Bo phan dat mdy hom:

- Bo phan than gieng;

- Thi¢t bi nudc vao:

- Tang dém loc nude.

Nhi¢m vy cta thiét ke gieng ong la trén co s& diéu kien vé tu nhién nhir dia hinh. dia
chat. dia chat thuy van, rir luong nudc ngam... Ching ta phai xdc dinh, tinh todn kich
thudc caa giéng nhu: chiéu sau cia giéng, duong kinh gichg, chidu day thanh giéng,
« dong thoi tinh todn kich thude va ciu tac cua cdc bo phan khic cua giéng nhu bo phan
nude vio. tdng dém loc nude. .. Ngodt ra, con phai xdc dinh khodng cich thich hop giifa
Cac giéng.

1. Duong kinh ciia giéng éng

Budnig kinh cda giéng ong c6 ¥ nghia kinh t& ky thuat rat 16n. Vi gieng éng thudng
6 chieu sau 16n nén néu duodng kinh 6ng qud 16n gid thanh xay dung va dau tir thiét bj
s& rat 1n. Nhung nguge lai, duong kinh giéng 6ng qud nhoé thi khong bao ddm khaj thaic
nude ngam theo yéu cdu, 24y khé khan trong viée bo tri, ciu tac cic bo phan khic cia
giéng, ngodi ra ¢on gy khé khan trong qua trinh thi cong lap dat.

Budng kinh giéng 6ng ¢6 thé khong thay déi theo sust chiéu diy coa giéng déi véi
gi¢ng nong. DG véi nhimg gieng sau dudng kinh 6ng nén thay déi dé dam bio diéy kién
kinh té.

Thuong dudng kinh cta giéng khdc nhau & hai bo phan chinh:

- Bo phén than giéng thit nhit duoe coi nhu budng chua thigt bf may bom va dong co.
bo phan nay ciing con 1a 6ng dan nudc theo chidu thang ding dé nudc tir tang trir nudc
dan nguoc lén vao may bom. Nhin chung bo phan nay dugc ba tri dudng 6ng. tuy nhién,
d6i v6i gidng xay trén nén dd rin chic ciing ¢6 thé nmg doan khong cidn bé i dudng
ong bio ve,

- Bo phan than giéng thya hai 13 phan dé nudc vao giéng tir tang trit nudc. Khi thiel k¢
bo phin nay cdn phai hét site chd ¥ nghién ctu tinh todn cic yéu 16 thuy luc cha giéng vi
16 dnh hudng 16n (6t su hoat dong cua gigng. Bo phan ndy néu duge thiel k& hop ly sé
bao dim nudc vao giéng mot cich dé dang véi téc do thap va ngin cin ban cit theo
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nudc vao giéng, dong thoi ciing [a bo phan chong da thanh giéng trong truong hop gip
ting dia chat mém yéu.

Doi v6i giéng ma ting trit nude la tang dd ran chic, bo phan nay chi 1a nhimg ho

khoan. khoan sau vao tang da, luu lugng va kha nang ¢ip nuée cua giéng tuy thuoc vio

50 khe ho, do rong cia khe v tinh lién tue cia khe hd trong da.

Budng kinh cua gi¢ng duoc xdc dinh nham thoa min hai yéu cdu sau day:

- 61}}; chifa mdy bom phai du rong dé chia mdy va phai o6 do tréng dé lap dat may

bom va may bom van hanh ¢6 hiéu qua.

- Budng kinh coa bo phian nude vio phii bdo dam tao ra ché do thay luc cla nude tir

tang trlf nudc chiy vao giéng 1a 16t nhit.

Bang 5.1 dua ra duong kinh &ng chita mdy bom va dudng kinh ciia midy bom (mdy
bom tuabin truc ditng v mdy bom chim).

Bang 5.1- Duong kinh ong chifa may boin & dudng kinh ciia may bom
(may bom tuabin truc ding va midy bom chim)

Luw lugng du kién Kich thudc ciia mdy KfChA,thUGC [,6[ nl}a't Kif:h Eeréfc n‘hé nhdl_ji
ciia gi€ng (I/s) bom chon (cm) cua ong chifa may cha dng chifa may
bom {cm) bam (cm)

6 | 10,0 15 12,5

5+ 11 | 12,5 20 150

10 + 25 15,0 25 20,0

22 40 200 30 250
3756 25,0 35 30,0

533 +82 30,0 40 35,0
75+ 112 350 50 40,0
100 = 190 40.0 60 50,0

Khi chon dudng kinh phin 6ng dat mdy bom, yéu t6 khong ché fa kich thudc clia loai

mdy bom sao cho dam bao bom lwu lugng nham khai thdc triét dé nguén nudc ngam

theo yéu cdu. Duong kinh ciia doan éng nay phai 16n hon dudng kinh ctia may bom dugc

chon it nhat ka5 cm.

Luu luong cua giéng cé quan hé¢ ham & vdi dudng kinh clia bo phan nude vao, tuy

nhi¢n, khong phai quan hé ty ¢ thuan. Thuc 1€ thiét k€ v van hanh cdc giéng cho thay:

khi duong kinh cua b phan nude vaoe ting lén thi luu luong clia giéng ciing s& tang

nhung phan tram tang luu luong rit nho khi tang dudng kinh mot gid tri ddng ké.

Bing 5.2 dua ra s6 licu clia giéng 0 ving 1ing tr nude duoc cdu tao bdi soi1 va cat.

Chi tang dudng kinh bo phin nudc vao, céc dic trung thuy luc khong déi.
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Bang 5.2- Quan heé gitra dudng Kinh giéng va sé % tang luu huong

Puomg kinh gicng cm) | 10 | 15 | 20 30 45 60 90
0 5 1 10 15 | 23 28 38

5 0 18 23 33

S0 phan tram tang 0 5 ¢ 13 18 28
luw luong (%) 0 8 13 23

0 5 5

0 10

bot véi giéng khai thdc nude ngam khong dp khi dudng kinh cia bo phan nude vao
tang lén gap doi thi luu lugng cla giéng chi ting 11%.

Mot s6 tdc gia nhu Slichter (1899), Linsely (1964) thi lai ¢ong b6 ring: néu tang
. dudng kinh gap dol, luu lugng ¢6 kha nang cung ¢dp cua giéng chi tang 7%.
boi voi nhimg giéng khai thic nude ngdm o tdng trlt nude ¢6 2idi han thi ty 1€ tang
" luu lugng con nhé hon nira.

" D6 véi cic giéng xay dung & vung ¢6 1ang (rit nude ¢ ciu tao dia chat 1a cat soi tho,
néu tang dudmg kinh giéng thi phdn tram tang luu lugng rit nho vi nude chay vao giéng
trong tang trit nudc nay hiu nhu chay tu do.

2. Chiéu day cua ong giéng

Chiéu day cua ong giéng su dung trong giéng 6ng phu thudc chii véu vao do siu cla
giéng. Chicu day thanh 6ng 16n thi ¢6 kha ning chiu luc 16n, lam viéc duge lau dai
nhung gid thanh lai cao. Chiéu day thanh éng qud mong thi giéng khong chiu néi dp luc
cua dat, cia nude, dong thoi chéng bi an mon, oxy hod 1am muc rudng, hu hong.

Chi¢u day cia thanh ong phai du dé chiu dugc dp luc nén, luc kéo va luc cit trong céc
truong hop sau:

- Khi lip dat 6ng vao 16 khoan.

- Khi kéo 6ng ra khéi 16 khoan dé sia chita.

- Trong thoi gian van hanh.

Thong thudng 6ng phai di cudng do chiv kéo dé chiu dugc trong luc ban than Gng va
lue ma sdt sinh ra béi dp luc dat tac dung vao thanh éng.

Thudng nhimg 6ng thép ¢6 thanh day t6 ra ¢é nhidu uu diém Khi sir dung lam gi¢ng va
théi gian kum viée cling 1au dai. Nhitng ong nay thudng duoc lam bing thép déo it cdc bon.

O nhiing ving dé bi an mon. ¢6 thé sir dung nhimg Sng thép ¢6 kha nang chéng an
mén, hoac ¢d thé dung nhua dudng hoac son chong gi dé quét vao dudng 6ng trudc khi
Iap dat.

Nam 1972, Sharma Vién nghién citu 1uSi Roorkee - An P¢ da thi nghiém, nghién ciu
thuc 1€ va dua ra két qua;




Trong diéu kién binh thudng véi giéng ong 6 chiéu sau 100m va duong kinh cla
gieng 1a 10 + 12 cm. sir dung 6ng thép déo cé chiéu day 1,0mm 1a an toan trong cdc
truong hop lam viée nhur lap dat, kéo Ién sira chita cling nhu vin hanh. Tuy nhién, cac
dogn dng thudng duge néi véi nhau bing duong gien, vi vay doan dng c6 gien chidy day
phai tang 2.tmm va téng chiéu day la 3,1mm.

boi vai ong diic sdn thuong c6 chiéu day khong do6i doc theo duomg ong. Khi duong
kinh 6ng cang lon thi d¢ day cta thanh ong s€ cang Ién.

3. Chiéu sau cia giéng

Chiéu sau clia giéng duge xic dinh thong qua cdc tai liéu cha céc 16 khoan tham do
hodc thong qua cdc tai lieu ctia cic giéng lan can. Nhin chung, gi¢ng duoc khoan 161 ddy
tdng Ul nudc ¢é du kién khai thic, vi vay chiéu siu cla giéng tuy thudc vao chiéu day
Cla ting trif nudc va s6 ting trit nude bi gidi han c¢6 du kién khai théc.

4. Chiéu sdu ciia b6 phan nuée vao ¢ thén giéng

Chicu sau 161 vu cta bo phan nudc vao & than giéng duoc xdc dinh ¢6 lién quan dén
be day cla tang triv nudc, d6 ha thap clra nude ngam khi khai thdc va su phan tang, phan
1p dia chét cha tédng trir nuéc.

E. Johnson (1966) di dua ra chiéu sau cla b phéan nudce vio ¢ than giéng ing vat cic
diéu kién dia chdt khdc nhau:

- Trong tang trif nudc ¢6 4p va dong nhit, ham luong cét chiém téi 70 « 809%. véi véu
¢du muc nudc giéng trong khi bom khong duge ha thap hon dinh clia tang trit nuée (16t
nhat 1a cao hon dinh ting trit nude mot khoang cdch nao dé). Poan ong lam bo phan
nude vao thudng duge chia thanh nhiing doan bang nhau réi duc 16 & timg doan cho
nude vao xen ké vai nhitng doan 6ng kin khong duc 16. Hinh thitc nay ¢6 thé dua nang
lwe khai thic ciia giéng dat t6i 90% (hoic hon) Lru lugng t6i da c6 thé khai thac, néu
doan 6ng lam b6 phan nude vao Xuyén hét tang trit nuoc.

- Trong tdng trit nude cé dp nhung khong déng nhat thi bo phan nude vao nén 6
chicu sau bing bé day tang trif nudc.

- Trong tang trit nude khong dp (c6 muc nudc ngam) chiéu sau bo phan 14y nuée chi
bing 1/3 chiéu day tdng trit nudc, (mot s6 truding hop thuan loi ¢6 thé chon chidu sau bo
phan nude vao bang 1/2 chidu day tang trit nude). Nang luc cua giéng s& dugc nang len.

béi vai truomg hop nay, viee lua chon chiéu sau cha bo phin nude vio phai ¢6 su so
sanh tdc dong clia hai y&u 16: Mot 1, chon chiéu sau 16n nhit c6 (hé lay dugc luu luong
lén hon né s& giam duge su tap trung cua dong chdy vao giéng, nhung lai ha thap muc
nude ngdm dang ké. Mat khic, néy chon chi€u sau bo phan nudc vao di dai, dd t6n kém
nhung van 1dy durge luu lugng yéu ciu.

D6 ha thap muc nude trong gicng thudng la tir myc nudc ngdm tinh dén dinh b¢ phin
nudc vao. Tuy nhién, d8i véi viing nuée ngam khong dp (cé myc nude ngdm) phii ding
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mdy bom dé bom nuéc. Vi thé, muc nuée trong gi€ng da ha thap phai cao hon dinh bé
phan nude vao dé bao dam lay dugc luu lugng Ién nhét theo thict ké.

B6 phén nuéc vao thuomg duge dat thap hon tdng trif nudc va thuong dat & 16p cudi
cua tang trif nudc.

26ng co va may bom _ P —
‘ji o 2N S o bow
] . N 1
{E 1f : A N 1 &
[ b
7 7 d P4 Famrd B N 7
Dat set =, N 7 .
. - 2 ¥ 4 » .
Cat min = N Y Ong tam thai
- S chita mav bom & NN a '
Dat sét ng chifa may B y
Catvia s
N
Cat rat min Bé phan ndi giam = N ~— Vita xi mang
dudng kinh dng N Y
— %
N %
Cat vira 5 Sl '/nﬁ,..ﬁ.
< N [5;‘: Mut nudc
. = £ A bom thap
Dat sét ng ¢6 khe hd 3
(&1
B .
L& khoan
. . [ —— e
Cat the 5 li/‘f khong c6
e v Ongcdkhe hd vo boc
Bat sét e Sdidem B
—  Ditsht —
Hinh 5.19a - Bo phdn nuce vao dige dét Hinh 5.19b - Giéng khoun khéng ¢6 éng boc
O tdng it mioe bao vé trong nén rdn chdc

- Trong tang trir nudc khong ap va khong déng nhat: Nguyén tac bé tri bo phan nudc
vao cla trudng hop nay cling giong nhu tuong hop téng tit nude ¢6 dp va khéng déng
nhat. Nhumg ciing can chd ¥ 13 trong 1dng trit nude khong 4p va khong dong nhal, bo
phin nude vao duge dat tai vi tri thip cla tang trit nude thdp nhat nhim nang cao do ha
thap, tang nang luc cla giéng.

- Giéng sau véi nhicu tang trit nudc:

Nhin chung, doéi véi giéng ong sau thudng xuyén qud hai hoac nhiéu hon nita tang trit
nude khic nhau, nhimg tdng trit nude ¢6 thé cing mot tinh chat hoac ciing ¢é thé khic
nhau ohir dd néu & rén. Vi thé, kha nang khai thic ¢ nhimg tang trit nuée ndi chung sé
khic nhau vi phu thudc vao cdc dic trung dia chat thuy van cia timg khu vuc nhu:
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- 86 luong cdc tang trit nude duge 2161 han bdi cée 1ang khéng tham va chiéu day clua
mdi ting trir nudc.

- 56 lugng cac tang trir nude chiu dnh huong cla nude mua va nude trén mat dat.

Su lien h¢ githa cic tang trit nude b gid1 han va bén 2idi han:

- Tang trit nude khong pi6i han nam dudi ting trir nudc 2181 han.

- Tang trir nudc khong gigi han nam dudi tang tr nude bin giGi han.

- Tang tit nude khong gidi han nam dudi lien hop cdc tang trit nude gidi han vi ban
2101 han.

Trong truong hop nay, viec thiet k& gi¢ng, dac biét bo phan nude vio phai hoan toin
dua trén co sar cic dac trung thuy luc cla méi ting trir nude vi coi nhu né khong cé lien
quan gi véi nhau.

Khi ¢dc tang trit nude ¢6 lién quan thuy lyc véi nhau, do ha thap choe phép 16n nhat
la tong cde do ha thap cho phép 16n nhat cta tat ca céc tang trit nudc. Truomg hop nay
cde thanh phdn cia gighg nén dugc thict k& theo két qua tong hop cua do ha thip cho
phép 16n nhat.

5. Cau tao cua bo phdn nuic vao

B& phan nude vao thue chat 1a mot thiét bi [oc nude. N& ¢6 tic dung tich nudc tir
tang 1rit nude dua vio giéng. N6i chung hau het cdc gi€ng khouan vio tang trit nude déu
phii bo tri bo phan nude vao. Nang luc cla giéng phuy thuée déu tién vio su phit hop
glira cde dac tinh cau tao cta cic thanh phan cta bo phan nude vio.

Thanh phan céu tao ciia bo phan nude vao bao gém:

- Chicu dai cta bo phan nude vio.

- Tong dién tich va kich thudc cla cic 16 nudc vio,

- Céch bo tri va hinh dang cua cic 16 nude vio,

Daéi vt bo phan nude vao can phai thod min cic yéu cau ky thuat sau:

- Phii chéng duge sy an mon, han gl hu hong.

- Phai di d6 bén vé mat két cau dé chong su sup do, bign dang.

- Bo phin nudc vio phai ¢6 kich thude thich hop d¢ ngan chan su vin chuyén qua
nhi¢u lugng bin cat vio trong giéng.

- Phii bio dam lay duoc luu lugng vao gicng theo thiét ké.

Vice thigt k& bo phan nude vio cdn cé nhing xur 1y k¥ thuat cdn thiét. Theo kinh
nghiém. gidi han an toan cua van 16¢ chdy vao piéng qua bé phin nude vao bicn thien
trong mot khoang khd rong.

Bemison (1947) dua ra tieu chuin vin t8¢ tai clrta vao qua bo phin nutde vio 13 3 + 7.5 cm/s
thi dau nuée t6n that cling nhu luong bin cdt vio giéng 1A nhé nhit, Sinsley va Frazani
(1984) dé nghj van tdc tui cira vio phai nho hon 15¢my/s thi luong blin cdt va tén that diu
nudGe 1a it nhat. C6 su khic nhau nay ¢6 thé do ¢ hat cla tang dém loc nudc khic nhau.
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D¢ dam bao nudc vao giéng khong bi tic nghén, chiéu sdu bé phan nudc vao cho mot
giéng trong trudng hop khong c6 da soi dém xung quanh c6 thé tinh theo cong thic cia
Walton (1962):

- QU
A(}VU
trong doé:

h - chiéu sau bo phan nude vao (m);

Q,, - luu lugng 16n nhat cla giéng (m'/phut);

Ay, - dicn tich 16 cho 1m chiéu dai thi¢t bi nude vao (m’);

V- van t6¢ tai cira viro qua céc 16 clia b phan nude vao (m/phiit).

Phuong trinh trén ciing diing dé xdc dinh chiéu sdu cia thi¢t bi nudc vao ¢6 16p dém
cudi sol.

Trong trudng hop niy gid tri trung binh cua téc do tham trong tang trif nude va ISp
dém cudi s6i duge dung dé xdc dinh van tdc clra vivo cha bo phin nudc vao.

a) Quy trinh thiét ké' chiéu sdu ciia bo phdn nde vio

- Xdc dinh van té¢ tal cira vao thich hop.

- Tinh kha nang 16n nhdt cua giéng Q,,

- Xdc dinh dién tich khe hd trén mot mét chiéu dai cua bo phan nudc vao.

- Tinh todn chiéu dai clia bd phan nude vio theo cong thic trén ¢6 the 1ay hé s6 an
toan (2 + 5.

b} Do ma ciea ke he trong bd phdn nitic vao

Viéc chon do rong cia khe ho trén b phan nude vao la mot trong nhing budc quan
trong trong viée thiét ké giéng. Néu khe hd qud rong s€ kéo theo nhiéu hat cdt, dat vao
trong giéng lam giam kha nang cip nudc clia giéng. ngoai ra chit lugng nudc ciing xau,
dé lam hu hong mdy bom nude. Nguge fai, khe nude vao ¢6 dé rong nhd s€ dé bi cic hat
dit cat. séi san ldp kin lam tac nghén. Vi vay, do rong khe hd phai phi hop vdi cap hat
trong tang trit nude ciing nhu & ting dém. Do rong cha khe ho thuong tr 1,5 + 5 mm, loal
khe nhé ¢é 1hé tr 0,2 = 0,5 mm. Kinh nghiém ciing cho thady khe hé nam ngang hoat
déng (61 hon nhitng khe hd cé chiéu dang.

Khe hd duge bd tri theo nhiéu cdch khdc nhau: khe hd ndm ngang hodc khe hd nam
theo chicu ding, khe hé ¢é thé 1a dudng lién tuc hodc ta cée dutng gidn doan. L6 nudc
vio ciing ¢ thé duge cdu tao theo 16 tron hoic 16 vuong. Tuy nhién, theo kiéu nay bo
phan nudc vao hay bi cdc hat ¢6 kich thude wong tng lam 1ac nghén.

Tv 1¢ cua dién tich khe ho:

Khi dicn tich khe hd 1ém, t6¢ do nude chay vio trong giéng tai cdc khe hd & nho, 1on
that dau nudce s& nho. Corey (1949) ¢6 nhan xét rang khi dién tich khe ho 16n hon 15%
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tong dién tich bé mat ctia bo phan nudc vao thi kha ndng lam viéc cua giéng khong ting
hodac rat nho néu nhu ching ta tiép tuc tang dién tich khe hé. Mat khéc, khi dién tich khe
hd 16n hon 15% dién tich bo phan nudc vao thi s& anh hudng dén kél cau, siic chong d&
va do bén cua bo phan nay. Tuy nhién, néu thiét bi nude vio dat trong tang trir nude 1a
tram tich thi cdc hat dat, cit sé chuyén 16i lap dan khe hd cha bé phan nude vao. Walton
(1962) nhéan xét rang: sau mot thai gian gi€ng hoat dong khoang 50% dién tich khe hé
bi lap kin mat tdc dung loc nudc. Vi vay, khe hd 6 hiéu qua chi dat 50% téng dién tich
khe hd bo tri trén b phan nude vao. Khi thiét ke b6 phan nudc vao can chi ¥ dén thuc
1€ ndy.

) Buing kinh cia bé phdn nitde vao

DPudng kinh cha bd phan nude vao phdi bdo dam sao cho ¢6 tdng dién tich ciia khe ha
dit 16n dé t6c do nude vao giéng khong vuot qud tiéu chudn thiet ke,

Nhu ta da biét, chiéu sau bo phan nudc vio phu thudc vao d¢ day cla (ang trir nudce
va cdc diéu kién dia chét thuy van cla ting trit nudc. Kich cd cua khe hd phu thuéc vio
kich thudc hat trong tang trit nuéc. Vi vay, nhimg yé€u t6 ndy cling s& quyét dinh dén
dudng kinh cta bo phan nude vao, cho nén dudng kinh cita bé phan nude vao duge tinh
todn sau khi chon chiéu siu cua thiét bi nude vao va kich thude ciia cic khe ho.

Cdc kiém nghiém & phong thi nghi¢ém ciing nhv trén thyc & cho thdy néu toc do nudc
vao giéng v < 3 cm/s thi ton that ddu nudc khong dang ké vi st dn mon thiet bi nudc vao
cling rdt nho. Van téc cita vao duoc tinh bang;

trong do:

Qp - luwu lugng 16n nhat cla giéng;

w - tong dién tich cdc khe hé.

Néu v > 3 em/s thi dudng kinh bo phan nudc vao phai tang 1én Iam tang dién tich bé
mat cua thiét bi nudc vao va vi th€ dién tich cic khe ho cting dugc phép tang lén. Nguoc
la, néu v qud nho thi ¢ thé giam dudng kinh ciia bd phan nudc vao dé bio dim didu
kién kinh t€. Hiu hét cc nha ché tao bo phén nudc vao déu cé bang tra dién tich 18 cho
mot mét dai mdi loai va cho kich thudc bé rong ciia khe ho,

Tén thit ddu nude qua bo phan nude vio bao gom:

- Tén thdt ddu nudce tai clra vao phu thuéc vio hinh dang va kich thude cla khe ho.

- Ton that ddu nude do dong chay rot tir dudi ddy nén chay vio tdng trir nude lai bo
phan nudc vio.

- Tén that ddu nude do nhitng vat can khong thdm nuéc trong ting trir nude (tham
tung phan).

Rat nhi¢u tic gia nhu Peterson (1955}, Saran (1961), Huisman (1972) d3 dua ra cong
thie tinh todn lugng ton that dau nude nay.
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d)Var hiéu lam bo phan mieoe vao

Bo phan nudc vao phéi duge xay dung ¢6 di cudng do va do bén dé chong dugc 4p
tuc cha dat, chéng dugc luc kéo, luc nén khi lap dit cling nhur sira chita, chong duec han
gi, an mon, hu hong trong qua trinh sir dung. Nhilng yéu cau nay ¢6 dude thoa min hay
khong phu thudc rdt nhiéu vao vat liéu lam bo phan nudc vao.

Thoéng thudng déi véi nhitng gi€ng 6ng, bd phan nude vao duge lam bang thép, ¢6 do
day thanh &ng tuong doi 16n. Dé bao vé han gl va an mon, 6ng thép thudng duge quét
mot 1dp cao su chong an mon hodc quét nhua dudng. Trong mét vai trudng hop thiét bi
nudc vio cling ¢6 thé 1am bang éng cao su hoac nhua citng. Véi nhitng cong trinh quan
trong can ¢ tudi tho tau dai, bo phan nudc vao cé thé 1am bing 6ng ddong, dng kém
hoic ong thép khong gi.

Doi véi nhitng giéng Sng nong ¢6 thé ding 6ng sanh, 6ng bé téng gid thanh s& ré hon.
Trong nhiing giéng ¢ yéu cdu vé sinh cao bd phan nude vao ¢6 thé duge lam bing soi
* thuy tinh, vat liéu x6p hoic 6ng s

e) Cdc loai bo phdn nitde vao

~ Hi¢n nay d& ¢6 mét s6 ching loai bg phan nuéc vao duge san xuét theo nhiing kich
¢@ titu chuan nhat dinh duoc ban trén thi trudng.

Edward E. Johnson (1966) da dua ra mét s6 yéu cau cho viéc thiét k€ bo phan nude

vao cua giéng Ong nhur sau:

1. Cic khe hé phai lién tuc khong dwge ngat quing, duge bé tri xung quanh thanh
ong bd phan nude vao.

2. Khoang céch gitta cdc khe hg bao dam sao cho c6 ty 1€ phan trim dién tich khe
h¢r so véi dién tich khe ho 14 16n.

3. Khe ho ¢6 hinh chit "V* ¢6 d6 md& réng vé phia trong.

4. Viéc lap dat c4c phin clia bo phan nude vio nén ding mot loai kim loai dé tranh
sir dn mon hod hoc.

5. Dién tich khe hé 16n nhat khong dugc vuot qud mot ty 1€ phdn trim so véi tong
dién tich bo phan nudc vio nao d6 dé cé dit cudng do dé chiu duge dp luc cha dat,
lue kéo, luc nén khi kap dat va d& ra dé sira chifa.

6. Tuy vao diéu kién cu thé dé sir dung nhimg vat liéu lam bo phan nude vao cho
thich hop.

7. Cdc bo phan khic va cic phu ting phai duge lap dat diy da va hoat dong tét nhu
cac khop néi, 16p dém, tang loc quanh thiét bi...

8. Cic loai hinh bd phan nudc vao cha yéu phu thude vao cdu tao va hinh thic cic
khe, 16 h& cho nude vao.

- Loai thiét bi loc ¢6 khe hé lién tuc (hinh 5.22a) duge 1am bing day kim loai kéo dai

vit quan trdn hinh 6ng theo kiéu 16 xo0. Day kim loai ¢6 mat cat ngang hinh chit nhat.
Day kim loai nay ¢6 thé quén tron theo mot khung bac gém nhitng thanh thép theo chiéu
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diing. D€ tang cudng do chiu kéo va thém chic chin én dinh can c6 nhiing méi han giita
thanh dimg va cac vong day kim loai.

- Loai thiét bi loc ¢6 nhimg khe hd khong lién tuc bo tri thanh timg nhém tir 2 + 4 khe
Xung quanh thanh 6ng cta bo phan nuée vio (hinh 5.23). Cic khe hd 6 thé bs tri vuong
g6c hoac song song véi truc ciia dudng 6ng.

Hinh 5.22a - Bé phéan nuoe Hinh 5.22b- Cdc dang khdc nhau
vao khe hd lién tuc cia bé phan nuée vao

- Loai dudng 6ng c6 khe ho 1a nhimng 16 vuong tron duc trén thanh ong dé nudc vao.
Du khe hé duge cau tao theo hinh dang hoac kich thuéc nhu thé niao vén phai bao dam
nudc vao giéng thuan tién, it tén that diu nuéc va khong cho qué nhiéu cic hat bun cat
di vao trong giéng lam tang trit nudc dé bi sut 1.

6. Lop dém loc nuéc

Lép dém loc nuéde thuong la mot 16p méng dugc cau tao bang cic vat lieu tho nhu
$0i, cdt tho hoac da dam.

Lép dém loc nuée nay & méi giéng c6 thé 1a 16p soi tu nhién hodac 16p dém soi cat da
duoc tao ra (hinh 5.23 va 5.24a).

L6p dém tu nhién c6 thé dugc tao ra xung quanh b6 phén nudc vao. Sau qui trinh
giéng hoat dong, cdc hat min nhu bin dat, cdt min dugc di chuyén vao trong giéng roi
dugc bom ra ngoai, con lai mot 16p soi san xung quanh 6ng tao thanh 16p dém loc nude

rat tot.
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Trong truong hop tang trit nudc
¢6 cau tao khong thuan loi cho su di
chuyén cua nudc vao trong giéng,
ching ta phai tao nén l6p dém loc
nudc nhan tao. D¢ tao 16p dém nay,
trong qud trinh khoan giéng ngudi ta
phai khoan 16 khoan c¢6 dudng kinh
Ion hon duong kinh bo phan nudc
vao mot tri s6 yéu cau nao do. Sau
khi dat ong giéng (bd phan nudc
vao) vao trung tam 16 khoan, nguoi
ta lap day khoang vanh khuyén xung
quanh 6ng bing céc 16p cuoi, cat da Hinh 5.23 - Lop dém hinh thanh tw nhién sau mot thoi
v6i cip hat thich hop va dat yéu ciu gian lam viéc cua giéng. Bo phdn nudc vao voi khe ho

' — N o ” ho én tic song song vol truc
loc nudc tuy theo cdu tao cip hat knong-liénitua-sang pong-veii-su

- trong tang trir nudc.
v a) Phan tich cap hat tdng trit nudc va lop dém loc nuée
Dé xdc dinh dugc dac tinh cu tao cla tang trit nuéc phai tién hanh phan tich thanh

phan hat & cdc mau dugc 1dy 1én trong khi khoan tham do hoac 1a trong qué trinh khoan
giéng. Dua vao cic két qua phan tich thanh phan hat cta tang trit nuéc dé quyét dinh
nhiing dac diém ky thuat cua bo phan nuéc vao va thiét k€ ting dém loc nuéc. Thong
thuong dé phan tich mau hat ngudi ta dung phuong phap sang kho va thuc hién theo mot
quy trinh chuan nhat dinh. Mot loat céc cip mau sang khdc nhau duoc sir dung. Céc méu
sang nay co kich thudc mat 16 khdc nhau (hinh 5.24b).

Hinh 5.24a - Lop dém loc nucce nhan tao vai bo phan Hinh 5.24b - Mau sang phan tich
nide vao khe ho khéng lién tuc vuong géc véi truc ong cdp hat ciia tang trit nude
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Khi 1ay méau dua len sang dé phan tich, trong luong vat lieu con giit lai trén méi cap
sang dugc théng ké va tinh ra s6 phdn tram so véi trong luong cia toan mau thi nghiém.
56 liéu duge vé trén bidu d6 véi tryc tung biéu thi s& phan tram luy tich, truc hoanh biéu
thi kich thudc clia mit sang méi cdp (dugc coi nhur duon

cit duge gilt trén méi sang),

Nhu vay,
lai trén mébi
bang mm tur

dai lugng nay goi 1a dudng cong phan phéi cdp hat (hinh 5.25).

Phan tram iy tfch duoc gia lai (%)

Phén tram lay tich dugc it lai (%)
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nuée. N6 phin dnh dic tinh trit nudc ciia tang dia chit d¢ v

g

\U

T 7

I

0,5

.

1 15 2 2.5

Kich thude hat {mm)

¢)

N
\\
- \\\
™ |
L
05 1 15 2 25

Kich thuoc hat {mm)

Hinh 5.25- Duong

100

80
70
60
50
40
Kl
20
10

Phan tram Iy tich duge gicr fai (%)

100

80
70
60
50
40
30
20
10

Phan tram dy tich duge gii lai (%)

g kinh nhé nhat ctia cic hat dat,

s6 phan tram luy tich fai ¢dp sang nao dé sé 1a phén tram trong lugng con
cdp sang d6 va cdc cip sing 16n hon. Kich thudc ciia méi cap sang duoc tinh
ong dwong véi kich thudce hat lot qua. Puang cong biéu thi quan hé gidta hai
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cong phdn phéi cdp hat

¢6 cdn thi€t 1am tang dém loc nudc nhan tao hay khong.
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- Pueomy kinh hat hiéu qud (Dyg,)

Puomg kinh hat hiéu qua la duong kinh ¢6 10% trong lugng clia méu c6 hat nho hon
dudng kinh hat hiéu qua va 90% trong lugng clia mau ¢6 hat 16n hon duong kinh hat
hicu qua. Thi du: hinh (5.25¢) cho thdy ring duong kinh hat Ién hon hoac bang 0,25 mm
12 90% va dudng kinh hat nh6 hon 0,25 mm 10%. Nhu vay, dudng kinh hat hiéu qua cla
tang dia chat nay la 0,25 mm.

- Hé sd' dong déu (C)

He s6 déng déu C, 1a chi s6 theé hién sy bién dong clia céc ¢ hat trong tang dia chét
nghién ciu. Chi s6 C, duge tinh bang ty s6 dudng kinh mat sang dé lot 60% trong lugng
dit va duong kinh mét sang dé lot 10% trong lugng dat.

¢,-Du
DFJU
Cu thé & tang dia chat C ¢ dudng cong lu tich thé hién & hinh 5.25¢ thi hé s6 dong deu:
Dy _075_,
Dy 0,25

« Hé $6 niy duge dua ra boi Hazew dé dinh luong do phin hang cdp phoi hat cla tang
dia chét trit nudc, ciing thé hién phdn nao dg xop clia tang dia chat.

o He s déng déu clia tang dia chal ¢6 ¢d hat dong nhét (kich thudc hat nhu nhau C, = 1).

o Hé s dong déu cuia cdt hat tuong d6i dong déu C, =2 + 3.

D3i véi vat lieu hén hop cét soi dd thi he s6 nay cdn lén hon nhiéu.

b) Lap déne loc nieoe nhdn tao

Khong phai toan bo cidc tang trlf nudc déu phai cdu tao tdng dém loc nude nhan tao.
N6i chung. theo kinh nghiém thi€t k& cong trinh khai thic nudc ngam, nhiing tang trir
nuée c6: dudng kinh hat hiéu qua > 0,25 mm, h¢ s6 déng déu C, = 2 thi sau thoi gian
Jam viéc cha gigng, xung quanh bo phan nudc vao s€ ty hinh thanh 1ép dém loc nudc ma
khong cdn bé tri 10p dém loc nude nhan tao.

Doi vai tang tril nudce i 1ang cat ¢6 ¢& hat tuong doi déng déu hodc & nhimg noi tang
dia chit ¢d nhimg 16p mong cat min. hat vira, hat thé xen k& néi ti€p véi nhau thi thuong
khé xic dinh duge vi tri cdc 16p hat mot ciach chinh xc. Nhiing truong hop nay thuong
hay gap & hau hét cdc tang trif nude ndm sau. D6i vdi céc tang dia chat nhu vay phai lap
dat tang dém loc nude nhan tao. Cling ¢6 thé ting dém loc nude nhan tao dugc sir dung
doi véi tang trit nude chira nhicu hat min nhung st dung b phan nudc vao val nhing
khe nude vao tuong doi rong, nhimg trudng hop nay thudng xuat hién khi:

Cy=2+3
Dy, < 0,42

St dung tang dém loc nude nhan tao ¢6 nhifng trw viél sau:

- L.dp dém sdi toc nude € lam tang ban kinh anh hudng cla giéng cling ¢6 nghia la
lam tang khi nang cdp nudc cua gicng.
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- Giam dugc t6n that dau nudc tai khu vuc nuGe chay vao giéng vi thé ciing tang luu
luong nuée chay vao giéng.

- Giam do6 day thanh giéng vi dién tich cta cdc khe hd & bo phén nudc vao sé duoc
giam nho6 nhung dong chay vao giéng van bao dam thuan tién.

- Khi 16p dém loc nuée duge thiét k€ hoan chinh vi hoat dong 6t thi nude vao giéng
s€ mang theo it nhat cic hat tho, vi the su hoat dong ctia gieng va may bom s& t6t nhat.

- Lam tang kha nang chiu luc cta boé phan nudc vao.

- Ngan chan cdc hién tuong tao 16 héng, hang dong trong tang trit nudc, chong sut 1o
tang dia chat noi xay dung giéng.

- Trong trudng hop cén thiét sé tao diéu kién thuan tién cho viéc di chuyén, thay déi

cdc ong giéng dac biét doi véi giéng nong.

¢) Thiét ké'lop dém loc nie

- L6ép dém thuong duoc cau tao bang cdc vat lieu nhu soi d4 véi cap phdi hat thich
hop, yéu cau vat li¢u phai sach khong 1an bun cét, hat phai nhan va tuong doi déng déu,
vat liéu phai tuong d6i ciing, khong hoa tan dugc. Néu 1a khodng silic khong duoc lin
trén 5% da voi; khong duoc 1an cic tap chat nhu phién sét, thach cao. Hat ¢6 kich thuéc
tuong do6i dong déu, he s6 déng déu C, bang 2 hoic nhé hon.

Hai loai 16p dém loc nuéce thudng duoc sir dung:

Tang trit nude cit vira Lép dém cat tho

Hinh 5.26- Quan hé giita phdn phoi ¢ hat ciia tang tri nuéc va lop dém loc nuée



Trong viéc thiét k& kich thuée cic khe hé cla bé phéan nudc vao thusmg phéi dua vio
toui 16p dém duge dp dung. Trudgmg hop 16p dém loc nude c6 thanh phén hat ¢ap phdi thi
tai mat 1ep xiic giita 1dp dém loc nude va tdng trir nude ¢6 kha nang cdc 16 roéng sé bi [ap
day bing cdc hat min hon, két qué s& 1am giam tinh chat thim cia tang trit nudc.

Truong hop 16p dém loc nudc ¢6 thanh phan i cic hat twong déi dong déu, nhiing hat
Min & tang trii nuée 6 thé by di chuyén vio trong giéng nhat Ia khi théng giéng s& lam
tang tinh chdt tham cia tang trit nude trong khi van duy tri duoc kha nang tham cao cua
tang dém loc nuée. Tuy nhién, trong thyc € nhi¢u khi khong chon duoc tang dém c6 cap
hat dong déu phi hop. Dac tinh vat Iy quan trong nhdt cta ting dém c6 ¢ hat dong déu
la kich thudce hat duoe dac trung bang dudmg kinh trung binh cua cdc hat vat chat, ing
vGi 50% (trén dudng cong phan phéi cdp hat). Lép dém khéng can thiét kich thude hat
qua Ién. Mot s6 16 chie nhu Hoi Ky thuat Nong nghiep My dé nghi ¢& hat 16n nhat cua
16p dém loc nude 13 6,4 mm. '

- Tind todn cdin tao lop dém

bé [6p dem loc nude vira ¢ kha ndng tham manh tao diéu kién 16t cho nude chay vao
© geng vira ¢6 kha nang ngan chan dugc viec cdc hat bin cdt tir tang trit nuGe chay vao
giéng qud nhiéu, dudng kinh binh quan cua thanh phén hat trong tang dém phai phit hop
V61 kich thudc va cdp phéi cia hat cdu tao nén tang trir nudc. HE dac trung cho quan hé
nay nguot ta diing ty s6 gitta dudng kinh hat trung binh ¢6 s6 phdn tram 13 50% cya lép
dém va duong kinh hat trung binh coa ting trit nude, goi la ty s& 10p dém va tang uix
nudc, ky hiéu [a: P- A, ‘

50% (kich thudc hat 16p dém)

50% (kich thudc hat ting trif mroe)

Mot 6 co quan khoa hoc con ding ty s6 16p dém [a ty 6 cila c& hat I6p dém va ting
Ul nuSe véi 70%. Tuy nhién, hdu hél cdc coug trinh khat thic nuéc ngam van liy ty s6
cua 50% lam tiéu chudn thiét ké.

Hinh 5.27 thé hién duong cong ¢ap phai hat cta idp dém va tang trit nudc v6i haj loai
vat liéu ndy ¢6 1y s6:

Nam 1970. tic gid Ellithorpe di nghién ctiu, thi nghiém va céng ba: dé tén that diu
nude qua lop dém 1 nho nhat thi ty s6 P-A = 4, néu ty s6 P—A =9 thi ¢6 thé van chuyén
cac hat cat vao giéng va gia tri niy ¢6 thé coi la gidi han 16n nhat cda ty s6 P-A ding
cho thiét ke.

Cdc tdc gid khic nhu Smith cing dua di ra ty s6 P~A =4 + 5 la thich hop, néu ty s0
P-A =7+ 10 thi phai cd bién phap bom cit ra khoi giéng. Néu ty s6 P~A = 10 + 20 s&
¢6 rat nhicu bun cdt vao giéng.
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Hinh 5.27- Duong cong cdp phéi hai ciia lop dém va tdng triv nuoe

Trén co 5o thi nghiem va nghién cifu, mot s6 tic gia ¢ Ludhiana An D6 di dua ra giGi
han 16n nhat clia ty 6 P - A cho moi loai 16p dém nhu sau:

_ .- R - . 1 .o . » . » ar
( Lop dém s Tang trit nioc Giot han lén nhat cia Iy s6 P-A —!
C& hat dong déu & hat déng déu 6
e - e ]

9 ——__1

Giol han lon nhadt ciia 1% 5o P-A

. €& hat khong déng déu € hat khong déng déu

[

| Lap dénm car Tdng triv msie

i__ R

i£" hat déng déu C& hat déng déu 8 i
e _._—_!
|_C‘Ev_hihhong déng déu [ €0 hat kheng déng déu 12 ]

Tu nhitng nghién ciu tren day, trinh ty thigt k¢ l6p dém va kich thude khe ho & bé
phin nuéc vio nhu say:

Phan tich mau vit vé céc dugng cong thanh phin kich thuéc hat cua cdc ting dia cha
ma ging sé duge khoan qui.

[ Xdc dinh chiéu day cdc tang dia chat triy nudc tai day s¢ dit cdc bo phan nude vio.

2) Trong cdc tang duge lua chon, xdc dinh duting kinh hat ing véi 70%, sau dé nhan
trl 8O ndy v6i mot he s6 tir 4 = 6. K¢t qua s€ 1a cd hat cila tang dém. Nhan véi h¢ s6 4 khi
ting trl nude ¢ thanh phin hat min va wong dgi dong déu, nhin heé s6 6 khi ting irir
nudce ¢ thanh phan hat the va khong dong déu. Néu thanh phan hat & ting trif nuée ¢6

cdu 190 ¢ dang trung gian hai loai trén thi ta s& 1dy gid tri trung binh cla haj tri so.
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Trudng hop tang trit nude cd thanh phan 12 hat min (cat, phit sa) ma khong dong déu
thi gia tri dudng kinh hat 70% s& nhan véi hé¢ s6 W 6 + 9 d€ tim ra c& hat trung binh cia
lop dém loc nude tuy thuoc vio mic do khong dong déu cha kich thuée hat,

Sau khi tinh todn nhu tren, chiing ta vé dudng cong phéan bs cap hat cla I6p dém di
qua diém da duge tinh todn (hinh 5.28) va hiéu chinh sao cho duong cong phan phéi ¢d
hat ¢6 h¢ s6 déng déu C, nhu sau:
Dﬁ(l

1)

C =

= 2,5 hoac nho hon
Vineu C, > 2.5 thi trong qui trinh hoat dong cia giéng nhimg cd hat s& bi phan tdch
riéng, ket qua giéng hoat dong sé giam hiéu qua.

Budng cong phan phéi cap hat Budng cong phén‘ phdi cap hat dugc thist ké
d tang trir nudce O lép dém
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Kich thudc hat, mm
Hinh 5.28 - Duong cong phan phoi cdp hat dang dé’ thiét ké kich thudce hat
cia 1op dém loc muée va kich thuée khe he & bg pldn nide vao

Nhur vy, v6i nhitng khong ché trén dutng cong phén b6 c& hat clia 16p dém loc nudce
hoan toan dugc xédc dinh (hinh 5.28).

- Lita chon kich thée khe ho ciia bo phdn mirde vao

Trén co sd duong cong phan bé cd hat cta I6p dém loc nudc di duoc xic dinh. Tir s§
phin tram 90% trén truc tung xdc dinh duge diém C trén dudng cong cia 16p dém loc
nusGe déng xudng truc hoanh sé dugc gia tri D [a kich thude ca khe nude vao. Tri 6 nay

c6 the ldy sai s6 8% phu thuoc vio dung cu dé tao thanh khe hé.
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d) Chieu day lop dén loc midic

Tir 1¥ thuyét thiét k& 16p dém loc nude trén co s& nham duy tri K&t cau cta ting dia
chdt trit nude. chiéu diy ciia 16p dém loc nude chi cin bang 2 + 3 lan dudng kinh hat cdu
tao 16p nay. Day chinh la yéu ciu dé gid lai cde hat cat trong tang trir nudc.

Nhu vay, chiéu day I6p dém nay chi chua diy lem thi thue nghiém ciing ching to
chua cé kha nang khéng ché va gitt lai cde hat cdt trong tang trlr nude, chi ¢6 mot phén
khong ding ké cdc hat min qua tdng dém vao giéng. Tuy nhién, trong thue t& viée bé tri
mot 1dp dem mong nhur vay rat khé khan déng thoi khé cé thé buo quanh bo phan nude
viio mot cach hoan chinh. Vi the dé bao quanh todn bo bo phan nude vao, chieu day nho
nhat cha 19p dém trong thuc t€ phai la 7.5cm.

Trong thuc (€ thiet k& thuding 1ay chiéu day 16p dém khoang 20cm.

Chiéu day 16p dém day hon nita ciing khong ¢6 tic dung lam tang luu lugng nude tap
trung vao giéng. Hon nifa. do day 16p dém khong danh hudng t6i khong ché lugng bun cat
di vho gicng. Yéu 16 khong ¢hé lugng biin cdt vao giéng chinh la ty s6 P - A giira kich
thudic cha ldp dém loc nude va tang trir nude. Néu 16p déem qud day s& gay nhi¢u khé
khan cho hoat dong cua giéng sau nay.

5.5.4. Giéng lam viéc trén bai giéng - khoang cach cua giéng

D6t véi mot dur dn tudi muon ding nudc ngdm ta phai bé tri hing loat giéng lay nude
ngdm nham khai thdc triét d& telr lugng nude ngdm dé€ thod man yéu cau wai. Vi vay,
vin dé bo tri cde giéng va khoang cach gifta ching 12 mot vin dé can duge xem X¢t
nghién ciu mét cach k¥ ludng. Nhu ta da biét. tai vi tri giéng bat ky nao khi bom nudc
lén thi muc nudc ngam s& bi ha thdp trong khu vuc giéng va cdc khu vye lan can 1o
thanh mot "phéu” anh hudng véi mét pham vi nhat dinh, dudng myc nude ngam s& ¢6 do
déc tir muc nude ngam tinh hudng vao giéng. Néu bom lién tue do dde muc nude ngam
cling nhu ving anh huéng s& tién t6i dn dinh. Luong nudc i tdng trit nuée di vao gicng
s& can bing véi lugng nudc da bom khoi giéng.

Do ha thdp 16n nhat la muc nuée trong giéng va do ha thip nudc ngam s giam dan
khi khoang cdch cang xa giéng va 161 mot khoang cich ndo d6 do ha thap s¢ bang
khong. Muc nude ngam khong con chiu anh huéng cda do ha thap. Chinh vi vy, ncu
khoang céch gilta cde gicng qud ngan. sy bom nude khai thic nudc ngdm o gicng nay ¢
anh hudng 161 kha ning cdp nudc cla giéng kia. Noi cach khde, luu lugng cua moi giéng
s€ bi giam néu nhu cdc hinh phéu ha thip muc nude ngdm cia moi giéng 2oi len nhau.
Tuy vio dac diém cia nuée ngdm va mic do khic nhau bén kinh anh hudng do ha thap
muc nude ngam c6 thé vai chue mét téi hang kilomét.

Vi¢e tinh todn anh huong cla giéng trong bii giéng xudt phdt wr phuong trinh can
bing vi khong cin bing cua dong chay ngdm. Cic tic gia nhu Dupuit, Forgaymer,
Rarker, Autopxki... dua ra cdc phuong phéap tinh khdc nhau nhung déu cho ring: Do ha
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d} Chicu day lop dém loc nudc

Tir 19 thuyét thict k&€ 16p dém loc nudc trén co s& nham duy tri két cau cla ting dia
chilt trit nude, chiéu day clia l6p dém loc nude chi cdn bang 2 + 3 1an dudng Kinh hat ciu
tao Idp niy. Day chinh 12 yeu cdu dé gii lai cdc hat cdt trong tang tri nuée.

Nhu vay, chiéu diy 16p dém nay chi chua ddy lem thi thuc nghiém ciing ching to
chura c6 kha nang khéng ch& v giit lai cac hat cdt trong tdng tri nudc, chi ¢6 mét phan
khong ding ké cdc hat min qua tdng dém vao giéng. Tuy nhién, trong thyc (& vi¢e bo tri
mot [op dém mong nhu vay rat khé khan dong théi khé o thé bao quanh b phan nude
viio mot cach hoan chinh. Vi the dé bao quanh todn bd bo phin nudc vioe, chicu day nho
nhat cta ldp dém trong thye t¢ phai la 7.5cm.

Trong thuc 1€ thiét k& thuding 14y chiéu day 1dp dém khoang 20cm.

Chiéu day 18p dém day hon nita ciing khong ¢6 tac dung lam tdng luu lugng nude tap
trung vao gieng. Hon nita, do diy 16p dém khong dnh hudng t6i khong che lugng biin cdt
di vao giéng. Y¢u t6 khong ché lugng bun cdt vao gicng chinh la ty s6 P - A gitfa kich
thudc cha [0p dém loc nude va tang trit nude. Néu 16p dém qud day s¢ gay nhiéu kho
khan cho hoat dong cua giéng sau nay.

5.5.4. Giéng lam viéc trén bai giéng - Khoang cich cua giéng

Déi véi mot du dn tudi muon ding nude ngdm ta phai bo tri hang loat giéng lay nude
ngdm nham khai thdc triét dé trit lugng nudc ngdm d¢ thod min yéu ciu tudi. Vi vy,
vin dé bg tri cac giéng vi khodng céch gifa ching 1a mot van dé can duoc xem xét
nghién ctu mét cach k¥ ludng. Nhur ta da biet, tai vi tel giéng bat k¥ ndo khi bom nude
lén thi muc nudc ngdm s& bi ha thip trong khu vuc giéng va cac khu vue lan can tao
thanh mot "phéu” anh hudng véi mot pham vi nhat dinh, dudng muc nude ngam s€ ¢6 do
déc 1 muc nude ngdm tinh hudng vio giéng. Néu bom lién tuc do déc muc nude ngdm
cling nhu ving dnh hudng s& tién 16i On dinh. Lugng nude tir tang trlf nude di vao giéng
& can bang vai lugng nude da bom khoi giéng.

D6 ha thap [6n nhit la muc nuée trong giéng va do ha thap nude ngam s& giam dan
khi khoang cdch cang xa giéng va tdi mot khoang cich nao do do ha thip sé bing
khong. Muc nude ngam khong con chiu anh huong cta do ha thap. Chinh vi vay, néu
khoang céch gilfa cde giéng qud ngan, sy bom nuée khai thic nude ngam ¢ gicng nay sé
anh huong 161 kha nang cap nude clia giéng kia. N6i cdch khdc, leu luong cuia moi giéng
s& bi giam néu nhu ¢dc hinh phéu ha thap muc nude ngdm cla moi gicng goi lén nhau.
Tuy vio dac didm clia nude ngdm vd mic do khdc nhau ban kinh dnh huong do ba thip
mue nude ngdm c6 thé vai chuc mét 161 hang kilomét.

Vide tinh todn anh hudng cla giéng trong bii giéng xudt phdt tr phuong trinh can
bing vi khong cén bing cla dong chiy ngdm. Cic tic gia nhu Dupuit, Forgaymer,
Barker, Autopxki... dua ra cic phuong phdp tinh khdc nhau nhung déu cho ring: Do ha

140



thip muc nuGe trong mot bai giéng tai mot thai diém bat ky bang téng do ha thap muc
nude do tmg giéng gy ra: :
S =S+ S+ 8+ ...+ 8§,

Duai day 1a phuong phép tinh cdc thong sd trong mot s6 trudng hop cu thé:

» Trudmg hap bii giéng khat thdc nudce tang khong dp véi luu lugng bing nhau:
Q
Ql :QE ="':Qn :—-‘-‘{-"—

n

v6i n la s6 lugng giéng va Q, 1a tdng Tuu lugng khai thac clia bai giéng.

Goi khoing cich tir diém tinh todn (di giéng lan luot 1a x,, x,, X3, ..., X,. Néu bién
khong con bi anh hudng bom véi muc nuée H cha ca nhém giéng 12 R thi phuong trinh
mit nudc tai diém tinh todn s& L

y? = H? *&(lnR“ —ilnxi]
i=l

nKn
Tuong tuw v6i bai giéng hoan chinh, khai thic nudc trong ting ¢é dp sé la:
2nKbS
Qy=

1
InR—-—Inxx,..x,_,
n

trong do:

K - hé 56 thdm (m/ngd);

b - chiéu day tang chia nude;

S - d6 ha thap muc nudc.

« Trudng hop nhém gi€ng bé tri trén chu vi dudng tron:

Hinh 5.29a du6i day moé ta bai giéng hoat dong khai thac nudc ngam bé tri trén
chu vi dudng tron:

a)

Hinh 5.29- S do bdi gieng
a) Ba'tri trén dwing trom [ by BO'tri trén dinh tam gide; ¢) B&'tri trén dinh hinh vudng
Goi khodng cdch tir cdc giéng téi tam dudng tron 13 r (m), ban kinhk anh hudng lén
nhdt cda bii giéng la R (m) thi dudng mat nuée tai tam dudng tron biéu dién béi phuong
irinh sau:
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H2 _ y2 — Qﬂ lnE
nKn r
N¢&u goi S la do ha thap muc nude tai tim giéng thi:

1,L36KS(2H - 8)
Q(} = R

Ig =
r

Chu ¥ rang cong thic trén chi ding trong truomg hop:
- Bdy tang khong tham duge xem 12 ndm ngang;
- Tai bién ving anh hudng d6 ha thdp muc nudc ngdm bang khong:
- Mat gidi han cta viing thim 14 mat try thang dimg.
Nhoém giéng bé tri tai dinh cla tam gide déu nhu hinh 5.29b:
+ V@i giéng hoan chinh khong dp:
_1,36KS(2H-S)

T 3
R.
|, l -
' £ 4a‘r
+ Vi giéng hoan chinh c6 ap:
2,73KbS
Qy=—7—
e B
da’r

Nhoém giéng b6 tif tai dinh cta hinh vuéng nhu hinh 5.29¢:
+ Vi giéng hoan chinh khéng dp:
1,36KS(2h - S)

Q= R
113
+ V61 giéng hoan chinh <6 ap:
_ 2,73KbS
L R
1L,3a'r

lrong doé:

r - ban kinh cta dudng tron chia he giéng;

R - ban kinh vung anh hudng hay giéi han tai d6 S =0;

a - nua khoang cdch giita hai dinh tam gidc hoac hinh vuong.

Khodng cach giftu cde giéng khoan trong bdi gicng

Trong mét bii giéng khai thic nudce tr mot ting chia, viée bo tri khodng cich gilra
cdc giéng cling [a mot vin dé can chd §. Nguyén tic chung 1a giéng bé tri cing xa nhau
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thi cang it anh huong 1an nhau vé luu luong khai théc cung nhu d$ ha thap muc nudc.
Tuy nhién, néu khoang cdch giita cdc giéng qua xa s& gay ling phi 16n vé mat kinh t&
cling nhwr cong tac quan 1y va van hanh giéng. Khoing cdch giita cdc giéng trong mot bii
khai théc hop 1y nhat la phai dat ca diéu kién kinh t€ 1dn k§ thuat sao cho gia thanh thap
nhat v& nudce khai thdc dat luu lugng 16n nhét phu hop véi khé ning cung cdp nudc clla
tang chia.

Nam 1975, Theis da dé xudt mét cong thife tinh kinh t& nhim chon khoang cdch
gilra hai gi¢ng khoan ciing lay nudc & mot tdng chia nude ngdm véi luu luong khai
thdc bang nhau:

2,4.10°C,Q°
Loy =t
kT
trong dé:

Lop

k - h¢ 56 thuc nghié¢m ty thudc vio diéu kieén xay dung va kha nang khai thdc nudc

trong giéng;

- khoang céch 6t nhat;

C, - gid thanh d¢ dua lm’ nudc lén cao mot mét (bao gbm ca chi phi nang lugng va

thiét bi);

T - h¢ 0 dan nudc.

Nam 1941, Theis dua ra mot cong thie xdc dinh khoang cich cho phép giita hai
giéng trong cung mot tang chia déng nhat déng huéng:

2
wp TTT
trong do:

I, - khoang cach cho phép gitta hai gigng khong gay anh hudng 1in nhau;

Q - luu lugng khai thic cia mot giéng (m'/ngd);

T - h¢ s0 dan nudc cia tang chua (m*/ngd);

[ - gradient mat nude ngam hoac muc thuy dp (khong tha nguyén).

Qua thue nghiém vi thuc t¢ san xuat di chi ra ring trong hau hét cac trudng hop
khoang cich gitta nhém cdc gicng khong nén nhd hon 70m. Tuy nhién, d6i véi gi¢ng
nong khoang cdch co thé nhd hon.

Koul (1970) da quan sit va cong bs tai lieu: D6i véi nhing giéng ndng chiéu sau nho
hon 20m, do doc thuy luc rat 16n trong vong 8m ké tir tam cic giéng riéng 1¢. Khoang
cach trén 8m s¢ thoai dan vi 161 20m thi d6 ha thdp con rdt nho. Didu nay cang khang
dinh y ki¢n cua Rohwer (1940) da thong béo ring doi véi nhimg giéng nong, khong cé
dicu ki¢n diu chit thuy van thuan lgi cd biét ndo, khoang cdch gitta cac giéng dé nén 16n
hion 16 + 24 m.
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Chuong 6
QUY HOACH VA QUAN LY
HE THONG KHAI THAC NUGC NGAM

6.1. QUY HOACH HE THONG CONG TRINH KHAI THAC NUGC NGAM
6.1.1. Nhirng tai liéu can thiét
1. Cac tai liéu vé tinh hinh nguén nudc
- Cdu tao ve dia tang. tinh hinh dia chat va dia chat thiy van khu vuc khai théc nudc
ngam. tinh chat 1y hod cua tang dia chit.
- Tinh hinh dia hinh cta khu vuc bao gdm ca khu vuc cian cung cap nudc ngdm vi
khu vue khai thic nudc ngam.
- Tinh hinh vé khi tuong thity van dé danh gid dugc cdc ngudn nude khic nhu nguén
nudc mua, nudac mat.
- Diéu tra, khdo sdt vé nudc ngam buo gom:
+ Vi tri khu vite ¢6 thé khai thac nudc ngam, trit luong nudc ngam nhu chiéu siu
cdc tang trit nude, chiéu rdng ting trit nude.
+ Chat lugng nude ngam, kha nang xu ly va cic bién phdp xu 1y ¢6 thé dp dung.
2. Cac tai lién vé yéu cdu dung nuéc
- Lugng nudc yéu cau cla ciac nganh kinh (& nuée cho sinh hoat, nudc cho nong
nghiép nhu 1udt, chan nudi.
- Xie dinh yéu cau nude déi véi ngudn nude ngdm.
- Thoi gian yéu cau nude.
- Luu lugng nude véu cau.
- Tong luong nude yéu cau.
3. Tai lieu vé hé thong yéu cdu tudi nuce ngdam
- Dién tich, vi tri khu vuce yéu cdu sit dung nudc ngam.

- Hé 1thong dudng kénh din nude mat dé tuéi (néu ¢o).
0.1.2. Cic nguyén tac chung trong quy hoach, khai thac sir dung nuée ngam

- Do vi¢e khai thic nude ngam dé wéi v cho cic muc dich khic khd 6n kém va luu
luong thuong khong Ién, vi vay cén triét d¢ khai thac nude mat, nude mua, néu thicu mai
st dung nude ngam.
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- Phai thong qua tinh todn can doi gitta yéu cdu nudc vi ngudn nude mat cé thé si
dung dudge dé tim ra cdc phuong dn sir dung nudc ngidm theo thoi gian s dung va lugng
nudGe can sit dung, phan tich kinh t& k¥ thuat dé lva chon ra phuong an hgp 1¥ nhat.

- Nén su dung nudc ngam tai ché dé giam bét tén that nude vi kinh phi ddu tr vao
Xiy dung cong trinh din nudc.

- Khi quy hoach khai thic va sir dung nude ngdm cdn phai xem xét dnh hudng cha
viee khai thac dén cdc van dé ¢6 lién quan nhu: su ha thidp muc nudc ngam, su anh
huong 16i cic yéu cau dung nude khdc cé tir trude & trong viing, van dé xay dung, van dé
mot truding ¢ cic khu tép trung dan cv cdn ding nudc ngdm, vin dé 6 nhiém nude ngdm
tir cde ngudn nude khic.

- Can phoi hop chat ché gilta thugng. ha luu cla ¢dc luu vue: sit dung khai théc nude
ngam ¢ thugng luu, ving ven chan ndi, vu tién nudc mat cho ving ha luu.

- Khi b6 tri cong trinh khai thic nuée ngdm can phéi hop chit ché véi hé theng cung
cap nude mat dé khai luong cong trinh din nude nhé va gidm 16n that nude, phat huy
cao nhat hiéu qua cia h¢ théng cung cap nudéc.

- St dung tong hop viéc khai thdc va st dung nude ngam cho i, cho sinh hoat, cho
cal tao moi trudng...

- Néu viéce khai thdc nudc ngdm thuan 1gi ¢6 thé tan dung khai thic dé tang tin sudt
bio dam cua hé thong, khai thac tri¢t dé hon nguén nudc mat.

6.1.3. Bo tri cong trinh khai thac va cung cap nude ngam

1. Bo tri cong trinh khai thdc nuéc ngam

(dc cong trinh khai thdc nudc ngdm bao gém cdc cong trinh khai thac theo chiéu
ngang va cong trinh khai thdc theo chiéu diing (giéng).

a) Cong trinh khai thdc mige ngam theo chiéu ngang

Cong trinh khai thdc nuée ngam theo chiéu ngang thudng duoe dp dung nhing noi
tang trit nudc mong, ndm nong va muc nudc ngim cé do doc thuy luc.

C6 thé dp dung 2 hinh thic [ dudng hidm ¢6 chiia vat ligu tham hoac khong chia vt
li¢u tham:

- Nhilng dudng him nay duoc bé tri vudng gée véi hudng nude chay cia nude ngdm.

- B6 tri dudng ham & sudn déc hodc dudt chan déi.

- B& tri cat vuodng gde vdi cic ddng sudi can.

Giéng tap trung nudc duge bo tri & noi ¢6 dia hinh tuong déi cao, hodc & gin hé théng
kénh chinh dan nude mat. Tuy vao tinh hinh dia hinh clia khu vire, nguén nuée bé sung
cho nudc ngadm va trit luong nudc ngdm ma xdc dinh cao do va khoang cdch gita cdc
duong ham tap trung nude.,



Budng hao din nudc

Kl i 77 777 7 7 777 VOIS TITIITs

B tap trung nuac

V- TTITIIIITI T VI TIOIITIDTTYT ey

Hinh 6. - Puong hao tap trung nudc o chdn doi

Thudng nhimg duong him 1p trung nude vi giéng tap trung nudc nim ngoai khu tuéi
va dat & nhitng khu cao dé€ sau khj bom, nudc ¢6 thé chay. Ngoai ra. nén chlon vl tri
ma nude ngdm cé nhiéu khi nang dugc bé sung i vu viee khéc t6i.

b) Cong trink khai théc nige ngam theo chiéu dimng

* Truong hop mese ngam la nguon niée chi Yéu cria khu tesi

Khi b6 tri giéng phai xem xét dén cdc van dé sau:

- B6 trf & nhimg noi ¢6 trir lugng nudc ngdm 16n, dé khai théc.

- B6 tri & nhiing noi ¢6 dia hinh tuong déi cao so véi khu tugi vi viéc dan nuéc tudi
tuong doi thuén tién.

Thyc ¢ thudng xay ra mau thudn 1a: Nhiing khu thap thi triy lugng nude ngam phong
phii vi ¢6 ngudn bé sung, gi4 thanh ¢ong trinh khai thic nudc ngam 6 thé nhé vi giéng
nong, tuy nhién, lai gap khé khan trong van dé din nudc sau khi bom. Vi vay, phai giai
quyet dung hod mau thuan trén vi cin chit y xem xét them cdc diéu kién dia chat, ciu
tao dia ting, n€p gay dé quyét dinh vj trf gi€ng cho hop 1y.

Khi bé trf gigng ditng c6 thé ba tri giéng doc lap hay timg nhém giéng.

T'ricong hop bé' 1ri giéng doe iap.

Khi vi tri khu tusi réi rc, giéng c6 thé phu trach tuéi doc lap cac dien tich ngay gin
giéng, hoac b sung vao nhimg dudng kénh din nude mat cha hé thang tudi.

- C6 thé b i thing hang vuong géc véi hudng dong chay ngam néu muc nuéc ngam
¢4 dé doc thuy tuc.

- €6 thé bé tri kiéu hinh vuong hoac hoa thi...

Déi vét nhimg not muc nuéce ngam nam ngang (tinh) hodc d¢ déce rat nho thi khoang
cach giita cac giéng L > 2R, R 12 bdn kinh Anh huong.
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Giéng khai thac nuee ngam

Kénh dan nudc
— - — — — - —— -

Hinh 6.2 - So do pe 1ri giéng thing hang bén kénh tudi nuse mdr

T'ricmg hop bo i nhém giéng.

Khodng cich gitta cdc nhém gi€ng L > 5R, R 1a ban kinh anh huéng.
* Trieong hop nuge ngdm chi dong vai 1ro hé tro
Trudng hop nay bs (1 cic gi€ng ciing phai thod man cdc yéu cdu da néy tréq. Tuy

nhién, cin dua vio dia hinh va phan bs khy tusi ¢ thé bo trf gi€ng gan céc tuyén kénh

2. Bo'tri kénh dén nudc va céc cong trinh trén hé thong

Ngoii céng trinh gieng va tram bom hit nude ngam, h¢ théng tudi nude ngam day di
bao gom:

- Cong trinh xir 1y nuge ngam.

- B diéu tiet nudie ngam.

- He théng kenh muong hoac dudng dng din nude.

Trong truong hop dac biét vé chat lugng nuse ngdm, ngudi ta méi bé tri cong trinh xir
[y rieng. Hau hét b ui bé diéy tiét ket hop véi cong trinh xir Iy nuée ngam nhur lam ting
nhiét do, tang ham fuong oxy, giam do citng cua nuéc va lang dong bun c4t tho,

Be diéu tiet ¢ thé xay beé tong, gach d4 Xay, hoac 1ao ra nhimg ao, hé 1én 6 xtr ly
Xay bo hodc xu Iy chéng tham... T4c dung cia bé diéu tigt 1 1y lai lugng nude trong
thot gian khong yCu cdu nuéc, tan dung cong suat may bom vi kha nang khai thac nugc
ngam lién tuc dé tang thém kha nang cap nudce ciia hé théng. Déng thoi bé chiga cling
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[a noi xir ly chét lugng nudc ngam nhu lam tang, giam nhiét do, phoi ning dé diet
mot sG vi khuan doc hai, ling dong chat the, hodc 1a noi xir 1y hod hoc dé giam do
ciing cua nudc.

Bé diéu tiét duoc bs tri & vi tri tuong d6i cao, c6 nén dia chat rin chac, it tham va
ngay gan giéng khai thac nudce ngam.

Co ba loal bé' diéu tiét:

a) Bé'diéu tiét ngay

Pay 1a loai bé nho nhim diéu tiet lugng nudc trong mot ngay. Dung tich trir duge tinh:

Wi, =Q,(24 -1,)3,6 (m?)

Trong dé:

Q. - luu lugng bom ciia gieng (I/s):

, - $0 i tudi trong ngay.

b} Cong trinkh bé diéu tiét theo dn tisi

Trong nhiing thai gian khong tudi gida cdc ldn wéi trir lai lugng nudc thiéu trong thii
glan twéi. Dung tich triy dugce tinh:

W=1Q - QuXI +n)3.6 (m?)

Trong do:

(- thoi gian wdi lién we (gid);

Q - tuu luong cin tuéi (i/s);

Q, - luu lugng bom (1/s):

M - he 6 ton that nudc cita b didu tiet, n = 0,1 + 0,4.

Thai gian bom vio bé chita khi khéng tuéi:

W10° w

(=——— =~
3600Q,  3.6Q,

) Cong wrinh diéu 1iéi thang hogc Vit

Cling tinh todn theo nguyen 1y nhu diéu tiet Ian va nhu tinh todn di¢u ti¢t cho hé chita
nudc mat.

6.1.4. Tinh to4n can bang khu vue sir dung nudc ngam

Muc dich: Xdc dinh luu lugng va trix luong nudc ngdm c6 thé khai thic duoc trong
cac thot ky phéi hop véi cic yéu ciu nude déi véi nuac ngam tir do tim ra dién tich ¢é
thé phu trich duge do nuéc fngam.

C6 mot $6 truomg hap tinh todn sau:

1. Truong hop nuéc ngim chdy trong tang tram tich di soi hai bén la niti hodc
tdng dia chdt khong tham

Co6 thé diing dudng him, rianh hoac xay dung dap ngam chéan ngang dong ngam dé
lav nudc.
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Nguyén 1y tinh toan giéng nhu trudng hop dap ngan song. Xdc dinh luu luong va téng
tugng nude thong qua khao sat trong timg vu, thai ky, thang hodc vu, tir dé dinh ra cong
trinh ngan hoic 1ap trung nudc dé sir dung mét phan hodc toan bo luu lugng nude ngam.
Tir d6 tinh ra dién tich ¢6 kha nang bao dam tudi theo nguyén 1y chung.

2. Truong hop dong ngam phdn b6 réong, ting triv nuéc rdt day, luu luong dong
thdm lon

Trudmg hop nay khi bat ddu khai thac ¢6 thé 1am cho muc nude hoidc dp luc cha nudc
ngam ha xuong. Nhung do luu luong dong ngim Ién ma luu lugng khai thac chi mot
phin cia dong ngam vi the muc nudc sé 6n dinh (hinh 6.5):

Q,=0Q-2Q
Trong do:
Q, - luu lugng ¢ ha luu cong trinh khai thdc nude ngam;
Q - lvu luong & thuong luu cong trinh;

Q, - lru lugng khai thac cta giéng thit 1.
Buéng ham trif nude

/7777777//////////////////////////////77

v
< O
—. O <
"‘--‘__‘-i
o Tang trr nudc ngam
O o]
a9
O — L0,

/§/ 3 /f/ 3 /f/ > /)4/ 3 /f/ & /f/ 3 /)4/ $

Hinh 6.3- Dudng hdm rdap trung nudc ngdm

Tang trit nudc ngam | |
O < O o
v 3w s 3 s s Fs %S

L Dap ngam

Hinh 6.4- Ddp ngdn 1dp trung nuoc ngdam
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Q, Q,
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Hinh 6.5- Giéng ddt lién tiép nhau khai thic dong ngam

Tinh todn can bang trong trudng hop ndy nhu tinh todn cong 18y nudc wr chay khong
can dap dang trong trudng hop ldy nuéc mat tit nguén nuéc song. Can cif vio luu lugng
c6 the khai théc vA yéu cau nuée clia nam thiét ké d6i vdi nude npam dé tim ra dién tich
¢6 thé phu trach tuéi.

3. Truong hop nudc ngdm nam ngang

Truong hop nay coi nhu ¢ mot hé chita nudc ngdm dudi dat. Muc nude ngim & cudi
mua kho va cu6i mila mua sé khdc nhau do nude ngam duoc cung cdp tir nude mua,
nudc mét hodc tr mot ngudn nude ngam khéc.

- Coi rang cdc ngudn nude d6 12 ngudn nude dén hang nam.

- Muyc nudc chét 1a muce nude ngdm thap nhat trong nam.

- Muc nuée dang binh thudng la muc nuée ngdm cao nhat trong nim (muc nudc nay
efing ¢6 the duge khéng ché do can phai ha muc nuée ngam 1dn nhat theo yéu cau nao do).

Tu luong nude dén va luong nude yéu cdu, tim ra muc nude ngam sé bién déi qua cdc
thon ky trong nam. Muc nudc chét va muc nude dang binh thudng 13 duding khong ché.
Tir d6 tim ra lugng nudc yéu cdu khai thic va dién tich cé thé khong ché wéi mot cich
thich hop.

6.2. BAO DUGNG VA NANG CAO KHA NANG CUA CAC CONG TRINH KHAI
THAC NUGC NGAM
6.2.1. Muc dich va yéu cau
Trong qud trinh véan hanh, luu lugng cla cdc cong trinh khai thic nudc ngam thudng
bi giam so vdi thi€t k¢, tham chi chi sau mot thdi gian hoat dong cong trinh bi hu hong
mit hoan toan kha nang khai thc nudc. Vi vy, cong tic biao dudng cong trinh khai thic
nudc ngam nham muc dich bio dam cho céng trinh ¢6 kha nang khai thac lwu luogng
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nuéc 16n nhat, cong trinh khong bi hur hong va kéo dai tudi tho. C6 1at nhicu yéu 16 tic
dong va Jam giam kha nang lam viéc cla tang dém loc va bo phan nudc vao lam giam
cong sudt va tuodi tho cia giéng.

Trudc hét do qud trinh khoan va thi cong cic bo phan cua giéng biin cdt s€ bit kin cac
khe nude vio va cac khe réng cta ting loc 1am cho khd nang tap trung nudc cla giéng
khong nhu tinh todn ban ddu. Mat khac, trong qua trinh lam viéc, nudc chay vao giéng
mang theo ¢4t blin min va cdc hat s6i san vao 1ap kin bo phin loc nude va cic khe nudc
vao fam giam dén khd nang cdp nudc cha giéng. Theo phat biéu clia nhiéu nha nghién

clu (Walton-1962) sau thor gian lam viéc, 5 khe nudc vao sé& bi bit kin va mat hoin

loan tic dung.

Vi vy, sau khi thi cong phéi ¢6 nhiing bién phap lam thong thodng bo phian nuée vao

" v lam sach bn cat min trong ting loc ciing nhu tng trif nude xung quanh giéng dé duy

tri kha nang cip nudc clia giéng, dong thdi cé the nang cao kha nang tap trung nudc cua

_ gifng. Mat khic, trong qué trinh van hanh giéng, can thudng xuyén di chuyén blmn cit

“min ra khoi ting loc, bo phan nude vio va tham chi ca tang dia chit xung quanh giéng.
Nhu vay. may bom s€ lam viéc thudng xuyén véi nude sach, gidm thoi gian 1am viéc voi
nude ¢6 him lugng bun cit cao dé lam mdy bom hu hong.

Yéu cau:

- Luu luong giéng tang, bdn kinh anh huong khong tang:

- Lam ting hé $6 thdm clha tang dia chat xung quanh gi¢ng:

- Lam giam tén that ddu nude qua ting loc va bo phin nudc vao;

- Han ché& dén mikc (3 thiéu bl cdt tho thudng xuyén chay vao giéng.

6.2.2. Cac phuong phip bao dréng va nang cao hiéu suat cua giéng

D¢ thong thodng b phan nudc vao va rita sach bin cdt min & ting loc ciing nhur tang
dia chat xung quanh giéng. chiing ta ¢é mot s phuong phdp sau day:

- Phuong phdp bom qud;

- Phuong phip rura siw;

- Phuong phdp lam dang muc nudc trong gi€ng;

- Phurong phdp dling tia phut véi toc d6 cao;

- Phuong phap dung khi ép.

1. Phuong phdp bom qua

Noi dung ciia phitong phdp nay {a ding mdy bom hit nude giéng v4i luu luong 16n
hon luu luong thil k€ fam cho muc nude trong gicng hy rat thip, ting chénh léch giita
muc nuée ngam tinh v muc nude trong gi¢ng, tang do doc thuy luc dé tang tdc do va
Lsu lugng vao trong giéng. Vé6i toc do dong chay 16n chiy vio giéng sé mang theo bun
cil min vao giéng 161 dugc bom ra ngodi. Voi phuong phdp nay cé kha nang ria dugc
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bun cdt min & vung lan cdn xung quanh gi€ng. Tuy nhién, do dong chay hudng tam chay
vao giéng lién tuc mang theo nhimng hat cat nhiéu khi s& 14p kin cic khe nudc vao, vi thé
doi khi lam giam nang sult cua giéng. Vai giéng 1dn, luu lugng tang it nén muc nudc
gidm Khong déng ke, hiéu qua kém; vi the chi thich hop véi giéng nhd. Mat khéc, mdy
bom lam viéc qua tai va nude c¢é do duc 16n lam siit mé hur hong canh quat va may bom.
Vi vay khong nén ding mdy bom bom qua dé sir dung bom nudc ngdm trong qua trinh
hoat dong cua giéng.

bay la phuong phdp don gidn, dé thuc hién dac biét trong giai doan dau lam viéc cua
gi€ng, tuy nhién phuong phdp niy c6 mot s6 nhuge diém sau:

- Bom qud 1a phuong phap cé hiéu qua khong cao trong viéc ning cao nang sudt
Cua giéng.

- Do yéu cau bom véi luu luong 16n hon lru luong thiét ké nén may bom dé bi
hu hong.

- Céc hat min va cit s¢€ vao giéng chi theo mot hudng nén dé tao thanh mot 16p chan
ngay tai bd phan nuéc vao hoac trong 16p dém loc nude, vi th€ nhiéu trudng hgp phéan
tdc dung, ¢6 nghia I3 1am nang sudt cla giéng giam di.

2. Phuong phdp ria sdu

Phuong phdp rira sau bao gém nhieu bién phdp khdc nhau nham muc dich tic dong
theo hinh thitc kich déng, xdo tron vao ting dia chit xung quanh giéng dé di chuyén,

lam sach cdc hat blin cdt min trong tang dia chat xung quanh gi€éng lam tang hé s6 thim
~ clia tang ndy, ting cong sudt cua giéng. Do ¢6 luc rung kich dong két hop vdi dong chay
lam tang hiéu qua di chuyén cdc hat dat, cit & tdng dia chit xung quanh giéng véi pham
vi rong nén phuong phap nay ¢é tdc dung tuvong doi tot.

V61 muc tiéu ndy chiing ta c6 thé ké dén cic phuong phap cu thé sau:

a) Phutong phap kich déng rung bdng dong md mdy bom nitde dot ngot

Noi dung chil y&u clta phuong phédp nay 1a khi bit ddu bom ciing nhur dimg bom phai
déng m& mdy mot cich dot ngdt, tirc thdi, nham tao ra su thay ddi dot ngot nhanh chéng
ddu nudc trong giéng. C6 thé dung 3 k¥ thuat sau day:

- Giéng duge bom t6i do ha siu thdp nhat (tuy vao kha ning cla may bom) roi bong
nhién dung bom dot ngdt, cot nude trong mdy bom nén xudng gdy dong chay nguoc tré
lai tao ra luc kich dong trong lang dia chat xung quanh bd phan nudc vao. Myc nudc
giéng lai dugc dan ddn 11§ lai hic ban dau trong thdi gian khéng bom dé chuan bi bom
lan thu hai. Qué trinh d6 duge lap di lap lai nhiéu 1dn cho 15i khi luu lugng cla giéng
tang dén muc do 6n dinh (thong qua do dac) giéng di duoc thong rira 161 da.

- Giéng di duge bom tdi do ha thap 61 da roi ngimg bom mot cdch dot ngot, sau maot
khoang thdi gian ngin lai bom trd lai (khong can muc nuGe trong giéng (g lai binh
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thuong). Qua trinh nay gay dong chay ngugc lai mot cich nhanh chong dudi dp luc 16n,
gay nén luc kich dong tdng xung quanh gi€ng. Su gdy nén dong chay vdi huong luu t6c
nguge nhau hic di vio trong giéng, lic di ra khoi gi€ng mot cdch lién tuc gay nén su
rung déng manh trong tang trir nuéc lan can giéng, nén ¢6 tic dung thong giéng va tang
rlr nudc, tang dugc luu luong giéng hiéu qua hon phuong phép trudc.

- Mot k¥ thuat khic la mdy bom duoc khéi dong bom hut nudc téi mat dat, thi dimg
mdy mot cdch dot ngot (khong can doi dén d6 ha thap t6i da). Cot nude ép xudng gay
dong chay ngugc trd lai lam rung dong tang dia chédt xung quanh giéng. Phuong phap
nay hi¢u qua khi muc nuéc ngdm nim rat sau, mdy bom hit nudc t6i mar sé ¢c6 da cot
nude dé two dong chay nguge tré lai,

Bor véi mot gieng, chiing ta 6 thé dung nhiéu ky thuat khic nhau cila phuong phap
nay d¢ chon k¥ thuat nao ¢6 hi¢u qua nhat dé ap dung...

Uu diém clia phuong phdp nay 1 rat don gian, tan dung duoc thiét bi may bom dé
thong ria giéng, khong t6n kém ma nhanh chong. Tuy nhién, cé khuyét diém la ding
dong chdy tic dong lién tuc gay luc kich dong s€ 1am xo sut tang dat nam trong tang trif
nude. Dong thai viee khdi dong r6i dimg mdy lién tuc va phai bom cit lién tuc s& lam hu
hong may bom va cidc thiét bj khac.

Can chu ¥ rang mudn st dung phuong phdp nay ddu ng huit khong nén lap van mot
chi¢u vi dé Igi dung ¢ot nuée & ong hiit.

h) Plutong phdp riva gicng hing thay mee

Véi phuong phdp nay nudc duoe dua vio day gi€ng cang nhanh cang t6t. Sau dé6 diing
mot mdy bom hit bun, dat, nuéc trong giéng ra. Khi cho nudc vio giéng, ap luc nguoc
vé phia tdng trir nudc s& lam rung dong cdc hat min trong tang trir nudc. Khi bom rit
nudc cde hat cdt min sé duoc dong chdy xuoi dua ra giéng va dugc hiit ra khéi giéng.

) Phutong phap riva giéng trong tinh trang tao dp hic

Phuong phip nay cung cap nude vao giéng bang mdy bom tao 4p luc, nudc duge bom
Vo toan bo than giéng dé tao dong chdy ngugc vao tang trit nude lam di chuyén cat, hat
min ra xa hoac dua vao trong giéng, sau dé nudc lai duge bom di bang mdy bom hoac
may hiit bun khac.

Ciing ¢6 thé lam dudng 6ng bom dp luc thong qua dudmg ¢ng cung cap thing vao bo
phin nudc vao clia giéng véi dp luc cao, dén nén nude ngugc vio tang trit nude, sau doé
nude nay € duge chuyén ra theo mot van thio gan beén miéng giéng bing cic bién phap
thuy luc. Sau khi tao dp luc dé duu nude vao 2i¢ng 16i mot dp luc nio dé, lic d6 méi mo
van thao cho nudc va biin cdl theo ra.

Day la phuong phap ria ting trir nuéc bang dp luc 16n, cin chii ¥ bio vé giéng khoi bj
hu hong nhu ndt né thanh giéng hoic sut 10.
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Hinh 6.6- Riia giéng dé nang cao hne lugng bdng phuong phdp rita séu ap he cao

3. Phuong phdp lam ddng muc nudc giéng

Day fa phuong phédp thong rda gi€ng khd hiéu qud. Sy chuyén dong lén xudng cia pit
tong duge dat trong 6ng giéng tai vi trf phia trén bo phan nude vao lam cho muc nuée
gieng dang lén, ha xudng gy nén su chuyén dong ra vao clia dong nude nguoc vé phia
tang trit nude, di chuyén cdc hat tho dang bit kin khe nude vio vh kéo bin cit, hat nhd
vao trong gi€ng. tang do rong va tinh thim cuia tang trif nude xung quanh bo phan nudc
vao cua giéng,

Viée tach nhitng hat nho khéi nhimg hat 16n trong tdng trit nuéc bang phuong phép
nay khong lam thay déi va anh hudng 16n téi tang trit nudc.

Pit 16ng chuyén dong trong giéng thudng dugc ciu tao hai toai:

- Loai pit tong cing;

- Loai pit 16ng kiéu van.

a) Pit téng ciing

- Tao pit tong cing don giin bang cich quan bao tdi hoic day day quanh truc khoan
hoac gau tat nude (néu ¢6), biin cat badm vao vai lam tang thém trong luong va do kin
cla pit 16ng.
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Phuong phap nay don gian nhung chi sir dung & nhiing giéng dé thong rua.
- Loai thit hai ¢6 ding mot 15i st ¢6 vanh dai bang vai hoic bang g duoc gin chat
vio 161 sit. Trong trudng hop pit tong qud nhe ¢6 thé ting trong luong bang cich tang

chiéu day ca 15i sat.
M” Nhin tif trén

) fan)

Dai bing vai
hoac gb dan

Ong

TTITT

N

~

Hinh 6.7- Pit tong cung

Ciing ¢6 thé dung hai dén ba dia bing cao su hoidc gé ddn dugc ép bang hai mat bich
(hinh 6.8) dé tao ra pit tong.

Khoang cach tir ria clia dia cao su t6i thanh giéng tr 5 = 12cm.

7N
N\

Hinh 6.8- Pit téng citng v ‘ 18,75tm |
l !

Hai mat bich

. - . -
dai can su Xoday qH(J'.J.'.'"I' it bich 20 cm

-
|
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b) Loat pit tong kidu van

Pit tong ki€u van ¢6 thé duge cau tao trén mot dia g6
€6 cdc dai cao su. Cac dia nay dugc khoan 16 thiing phia ﬁ
tén mat dia ¢ mot dia cao su hoic da mém trim lén &

céc mat 16.

j/

=

Yeu cdu cic dai cao su vira khit voi ong giéng nhung

van ¢6 khi nang di chuyén lén xuong tr do doc theo Ong
gieng. Khi pit tong di lén, nudc ¢ tdng trif nude theo vao

giéng. do dp suat & mat tiép xuc gilta mat dudt cia pit

tong va muc nude giéng bi giam thap, tao nén chénh

léch ddu nude gitta mue nude ngam vi muc nudc trong

giéng tuong déi 16n 1ao dong chay huéng tir ting trix

nude vao giéng thong qua bo phan nudc vio kéo theo -
bun cat di vao giéng.

Ol

Khi pit tong di xudng. nude tir gigng dén vao tang triv
nude, déng thoi theo 16 di lén trén, dp luc dong chay r
hudng tam di vao tang trit nudc tir tir mot cich hop 1y. Vi

. . . _ _ ) ‘ Hinh 6.9- Pit tong kiéu van
the, pit tong kiéu van lam viéc hieu qua hon ¢ nhimg

ting dia chit ma kha nang nudc di nguoc lai tang trir nude 1 khé khan.

Thong thuong, pit tong lam viec & phia trén bo phan nudc vao. Trong truong hop
lang trit nude cua giéng tuong do6t dai thi pit tong nén lam viéc O nhiéu doan khdc
nhau vi khoéng nén ngung lam viéc tai vi trf bo phan nude vao vi nhu the dé bj ket do
bun cat.

4. Phuong phdp ding khi nén

Phuong phip ding khi nén dé rira gicng c6 thé sir dung cho phuong phdp rira sau hoac
phuong phdp lam dang muc nudc giéng. Theo phuong phdp nay. nudc trong gi¢ng di
nguge vao 1ang trir nude nhe dp sudt cia khi nén rrong giéng.

Nap giéng dugc bit chat va duoc khoan 16 dé dua hai ong dan khi va éng xi di vio
trong gieng. Phii dn dinh giGi han & ong bao ngoai cao hon bao nhiéu so véi dinh bo
phin nudc vio deé tranh khong khi qua khe hd vao tang i nude s& can trg viee di vio
binh thudng cia nude trong giéng. Khi ép duoe vio gitng qua dudng ong dian khi lam
cho nudc theo dng xa ngodi di ra ngoai. Khi muc nudc ha xudng qud ddy éng xa khong
Khi s¢ theo Ong xa ra ngoai, [ap tic nging cung cap khi ép. Lic nay dng din khi ra ngoii
md ra dé cho muc nude giéng lang len ro vé muc nude ban diu.

Qua trinh dé duge lap di lap lai nhiéu lin dén khi nudc lrong piéng tuong doi sach,
lie dé thde d& bo phan rita gic¢ng va lap mdy bom binh thudng,

Tuy nhién can cha y si phd hong giéng do dp luc clia khi nén qua 1én.
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5. Dang tia cé téc dé cao

Phuong phdp dung tia c6 téc do cao la phuong phdp kha hiéu qua. Trong phuong
phip nay tia cé téc do ban qua cdc khe md cta bo phan nudc vao lam roi bun cat va cic
phin 1t nhé & ting trit nudc trong ving phu can. Nhing thanh phan nay dugc roi ra va
" chay vao giéng réi dugc bom ra ngodi. Lyc cha tia phun ndy c6 tac dung rung dong va
sap x&p lai thanh phin cdc cd hat & viing lan can dong thoi 1am tang hé s6 thim cla tang
trir nudc.

Phuong phép nay cé mot s& wu diém:

- Nang luong dugc tip trung vao nhimg dién tich nhé lam tang hiéu qua lam viec.

- Toan bo cdc phan clia bd phan nude vao déu duge thong rira mot cdch triét dé.

- Day la phuong phédp don gian khong giy nhiing ric r6i khi hoat dong qud miic
binh thuong.

- Ciing ¢6 thé thuc hién qua mic binh thudng dé dua ra mot quyét dinh dp dung cho
mot giéng nao do.
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Céc bo phan chi yéu dung cho phuong phép nay bao géom: dung cu phun tia tir
2 + 416, bom cao dp, dudng éng 4p lyc va cdc bo phan néi ti€p. Mot bé chita nude sach
cho mdy bom cao dp hoat dong.

Miéng éng phun tia ¢6 dudng kinh 12 6, 10 vA 13mm phu thude vio cong suit mdy
bom cao dp. Miéng cla cdc 6ng phun tia giit mot khodng cach tir 1,0 + 2,5cm tir vdch
cua bd phan nuée vao.

Thanh giéng

Ong dan nudc ap luc

B4 phén tao tia nudc

T

N
Hinh 6.11- Ndng cao hae luong giéng bdng tia thity lwc
Thong thudng t6c dé nude phun & dau 6ng phun tia tir 30 + 40m/s.

Thyc t€ cho thay loai dng tia ¢6 t6c do 45 + 90m/s cho hi¢u qua théng ria giéng t6t
hon. Tuy nhién, néu tdc¢ do & miéng dng tia I6n hon 90 m/s thi hi¢u qua thong rira giéng
cting khong tang 1én bao nhiéu ma con x6i mon cac khe & bo phéan nudc vio cha giéng.
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am khao
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64
65
68
68
73
75
84
85
87
90
04

95
95
98
99
99
100
114
115
115
L16
118
118
119
123
140

144
144
144
145
148
150
150
151
159
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KY THUAT KHAI THAC NUGC NGAM

Chiu trdch nhiém xudt bdn:
BUI HUOU HANH

Bién 1p: NGUYEN MINH HANG
TRINH KIM NGAN

Ché bdn dién tir: v HONG THANH

Stra bdn in: NGUYEN MINH HANG

Trinh bay bia: vU BINH MINH

In SO0 cudn khé 19 x 27¢m, tai Xuéng in Nha xuat ban Xay dung. Gidy chdp nhan dang ky
k& hoach xudt ban s6 1844/XB-QLXB-06 ngay 20/12/2004. In xong nop luu chiéu thang 12/2005.
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Gia : 29.000°
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