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Tom tit:

Luru giit nwéc trong cac thanh tao bé roi 1a hinh thire ding céc giai phap cong trinh dé giir nwéc lai trong cac 16 rong
ciia cac thanh tao bé roi. TAy Nguyén véi nhiéu dic thu riéng, lwong nwéc mwa, nwée mit trong miia mua cé triv
lwong rit 16m, thuong chiy tran va tiéu thoat gy nén ling phi tai nguyén, trong khi mia khé lai thiéu nuwée tram
trong ¢ nhiéu noi, bén canh dé trén khu vye nay cac thanh tao bé roi phin bd rong rii véi chiéu day l6m. Trén co
sé phan tich dic diém dia chit thiiy vin ciia cic thanh tao bé roi va su ton tai ciia cic thanh tao nay trong khong
gian dia chit, bai bao gi¢i thi¢u giai phap cong trinh lwu trir va khai thac nwéc trong cic thanh tao bé roi khu vue

Tay Nguyén.

Tir khéa: Pia chit thiiy van, khai thdc, lwu trit, Tay Nguyén, thanh tao bé roi.

Chi sé phdn logi: 2.1
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Luu giit nude vé mia mua dé sir dung vao mua kho 1a giai
phép hiru hi¢u nham chéng lai han han, nhat la trong diéu kién
bién dbi khi hau hién nay. D3 c6 nhiéu hinh thtc luu giit nude
khéc nhau nhu hd chira, bé chira, hd treo. .. dugc nghién cuu
va 4p dung tai khu vyc Tay Nguyén. Tuy nhién van chua giai
quyét triét dé dugc van dé thiéu nude sinh hoat va nude san
xuat trong mua kho.

Véi dic diém thuy van, luong mua va nudc mat trong mua
mua co trir luong rat 16n, thuong chay tran va tiéu thoat gay
nén lang phi tai nguyén, trong khi mua kho lai thiéu nudc tram
trong & nhiéu noi. Mit khic do anh huéng cua diéu kién ty
nhién nhu khi hau, dia chit ma cac thanh tao bé roi (edQ) ciing
nhu cac thanh tao bdi tich (aQ) cé thanh phﬁn da dang, dién
phan bd rong, chiéu day 16n [1-3]. Tuy theo su ton tai cla cac
thanh tao trong khong gian ciing nhu dic diém dia chat thiy
van cla céc thanh tao d6 ma c6 thé hinh thanh dugc cac cau
trac luu gitt nude.

Luu gitt nudc trong cac thanh tao bo roi 1a hinh thirc dung
cac giai phap cong trinh dé giit nudc lai trong cac ‘16 rong clia
cac thanh tao bd roi. Trén co sd phan tich dac diém dia chét
thuy van cta cac thanh tao bd 101, bai bdo gidi thi€u giai phap
cong trinh luu trit va khai thac nude trong cac thanh tao nay &
khu vuc Tay Nguyén.

Co sd khoa hoc ciia gidi phap

Dic diém chung ciia cdc thanh tgo bé roi khu vwee Tay
Nguyén

Cac thanh tao bd roi khu vuce Tay Nguyén dugc hinh thanh
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chit yéu do qua trinh phong hoa tai chd va qua trinh rira troi, boi
tich ctia chinh céc san pham phong hoa d6. Trén co s sy phan
bo, phan loai cac loai da géc ¢6 thé chia ra cac thanh tao b roi
khu vgc Tay Nguyén thanh cac dang sau:

- Thanh tao bo 101 trén da phong hoa Bazan: Loai thanh tao
nay phu 1én khoang 25-30% [3] dién tich bé mat lanh thd Tay
Nguyén, cht yéu phan bd & cac khu vuc Pleiku, bic Buén Ma
Thudt, Buén Ho, Ea H’leo, Dik Mil, Puc Trong, Krong Pak,
Pik Nong, Di Linh. Thanh tao nay co chiéu day tir 10-50 m,
16n nhét 13 & phan vom cao nguyén Kon Ha Ning, Pik Nong
(dat 32,0-82,5 m).

- Thanh tao bo roi trén da& magma xam nhap: Trén dia ban
Tay Nguyén thanh tao nay phan bd thanh cac dai nhu sau: Dai
& ria phia dong, kéo lién tuc tir Tu Mo Réng xubng Krong
Pa, Chu Yang Sin; dai ¢ phia tdy Truong Son, tu Bak Glei
xudng Chu Prong, vong qua Krong Pa theo hudng dong nam
[2]. Thanh tao nay c¢6 chidu day thay ddi tir 10-40 m.

- Thanh tao bo roi trén d4 tram tich luc nguyén: Thanh tao
ndy phan b6 chi yéu ¢ phia nam, bao gobm tinh Pac Lac va Lam
Dong [2]. Chiéu day cua thanh tao nay thuong tir 5-10 m.

- Thanh tao bo 1oi trén da bién chat: Phan bé chu yéu ¢ phia
tay béc, bic va dong Tay Nguyén [2]. Thanh tao nay phan bd
du6i dang dia hinh nui cao, phan cit manh. Chiéu day khoang
10-20 m.

- Thanh tao bdi tich (aQ): Phan bd doc céc thung liing song
sudi, rai rac ¢ nhiéu noi [2]. Dat d4 chira nude chii yéu 1a cét,
sét pha, cudi soi v6i chidu day thay doi tir 0,5-46 m (Krong
Pik), thuong gip 3-5 m.
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Abstract:

Water storage in loose formations is a method using
structure measures to keep water in the formation
pores. The Central Highlands with specific features and
high volume of rainfall and surface runoff that often
drains out, while water scarcity is very critical during
the dry season in many places of the region; in addition,
the loose formations are widely distributed across the
region with high thickness. Based on the analyses of
hydrogeological characteristics of the loose formations
and its existence in a geological space, the paper presents
structure measures for water storage and exploitation in
the loose formations of the Central Highlands.
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Céu tricc dic trung ciia thanh tao bé roi

Kha néng luu gilr dugc nude cua thanh tao ngoai cac yéu td
nhu thanh phan hat, do 16 rong, hé s6 thim thi con phu thudc
rat nhidu vao sy ton tai cia chinh thanh tao do trong khong gian
dia chat chung, hay néi cach khac 1a cAu trac dia chit. Trén co
sO két qué khdo sat va tai li¢u thu thap dugc thi thanh tao bd
roi trén khu vire Tay Nguyén co thé chia thanh 2 dang cu trac
chinh nhu sau:

Céu trac thanh tao bo roi trén da bazan (cau triic 1): Mt
cat ddc trung cua dang cau trac nay c¢6 dang nhu hinh 1.

Trén co s& phan tich ciu triic ctia thanh tao va céc thong
s6 dia chét thuy van (bang 1), cho thdy sy van dong cua
nude trong cdu trac ndy co quy luat nhu sau: Nudc mua,
nu’('rc tudi mot phan chéy tran trén mat dat, mot phan thim
xudng 16p 1 sau d6 thdm vao 1op 2a - day la lorp c6 tinh luu
thong nudce trung binh c6 thé nam doc vé sudi, vi vay nudc
s& theo 16p nay va xuét 16 ra ngoai bé mat (quy ludt nay
dugc thé hién rd o hinh 2).
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Lép Mo ta dia tang (cAu tric 1)
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Lop b01 tich (aQ), thanh phin
chu yéu 13 sét pha dét co tinh
thim nu6e yéu, mic do heu
thong nude yéu; chiéu day
tir 2-10,0 m, phé bién nhét 13
khoang 2-3,0 m.

Sét pha, sét mau xam ndu,
nau do, lan dam san (edQ)
Pit c6 tinh thdm yéu, chiéu
day tir 3-5,0 m.

Dai laterit thanh phan la dam
manh 14n dit, déi co tinh
thAm nudc trung binh, chidu
day tir 0,4-2,0 m.

2a

Hinh 1.

Mit cit dic trung

thanh tao b6 roi trén da
b Sét pha, sét mau xam nau,
azan. 5 nau do, 1an dam san (edQ)
Pit co tinh thim yéu, chiéu
day tir 10-20,0 m.
Bang 1. Thong so dia chat thdy van cac I6p bé rdi clia cau tric dang 1.
Loy [Khdilwgngthé Khilwgng — DHIB H@ sb thAm (@6 nuée
P tich (g/em®) riéng (g/cm®)  rong (%)  ho khoan dao)
la 1,62-1,72 2,69-2,78 40-54 6x10°-1x10°
1 1,57-1,69 2,72-2,87 52-65 3x10°-1x10*
2a - - - 1,3x10%-5,2x10*
2 1,55-1,74 2,70-2,88 51-66 2x107-6x10°

Hinh 2. Non hg khoan dic trung cho ciu tric 1.

Cdu triic thanh tao b roi trén da magma, bién chat,
tram tich luc nguyén (cdu triic 2): V& mit hinh dang, cdu
trac 2 va cdu trac 1 tuong tu nhau, tuy nhién do anh hudng
cta thanh phan d4 goc ma thanh phan cap phdi va tinh tham
nude cia cac 16p dat cau tao nén 2 thanh tao d6 c6 nhing
dic diém khac nhau. Mat cat dic trung ciia cau tric niy
duoc thé hién & hinh 3, cac thong s6 dia chat thiy van cua
céu triic dugc trinh bay ¢ bang 2. Nén hd khoan dic trung cho
chu trac dang 2 khu vyc suon ddi va long subi dugc thé hién &
hinh 4 va 5. Cac thi nghiém xéc dinh hé s thdm ctia cat s6i va do
nude hd khoan, hd dao xac dinh hé s6 thim cua cac 16p dat
dugc thé hién ¢ hinh 6 va 7.

Vén dong ciia nude trong cau tric ndy co quy ludt nhu
sau: Nudc mua, nude tudi mot phan chay tran trén mit dat,
mdt phan thdm xudng 16p 1, sau d6 gap 16p mit cia lop21la
16p khong thim nén nude s& van dong trén bé mat tlep giap
nay va xut 16 ra bé mat dit (quy ludt nay duoc thé hién rd
6 hinh 3).
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M6 ta dia tAng (cu triic 2)

L&p bdi tich (aQ), thanh phan cha
yéu 1a cat hat vira 13n cudi soi. DAt
¢6 tinh thdm 16n, mirc d6 luu thong
nude cao, chiéu day phé bién nhét la
khoang 2-3,0 m.

L6p boi tich (aQ), thanh phan chu
yéu 13 sét pha nhe mau x4m vang,
xam nau. Dét ¢6 tinh tham nudc yéu,
muc do luu thong nude kém.

Sét pha, sét mau xam nau, nau do,
1 1an dam san (edQ). Pt co tinh thim
trung binh, chiéu day tir 1,5-3,0 m.

Hinh 3. Mit cit dic trung
thanh tao bé roi trén da
magma, bién chat, tram
tich luc nguyén. 2

Sét pha nang, nau do dom tring, 1an
dam san (edQ). Pat c6 tinh tham
yéu, chiéu day tir 7-25,0 m.

Bang 2. Thong s6 dia chat thly van cac Iép bé rdi clia cau tric

dang 2.
L Kbl it D9 LG
tich (g/cm?®) riéng (g/cm®)  rong (%) dio)
la 2,65-2,69 2,65-2,69 35-40 4x10"-2x10?
1b 1,75-1,88 2,70-2,74 30-42 1x10°-3x10°
1 1,67-1,78 2,68-2,73 49-61 3,2x104-4x10°
2 1,71-1,88 2,71-2,79 45-51 1x10°-4x10°

Hinh 4. Non h§ khoan
dic trung cho cau tric
dang 2 khu vuc sudn
doi.

Hinh 5. Non h& khoan dic trung cho
cdu tric dang 2 khu vuc long sudi.

Hinh 6. Thi nghiém trong phong xac dinh hé s thim cta cat séi.

TAP CHI

HOAHOC |/,
ONG NGHE | Il Nam 60(6) 62018

Hinh 7. Thi nghiém dé nudc hd khoan, hd dao xac dinh hé so
tham cta cac lép dat.
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Cac thanh tao bo roi trén dia ban Tay Nguyén c6 dién
phén b rong, chiéu day 16n va tiép xitc tryc tiép voi nude
mua va nude mat. Két qua khao sat danh gia sy ton tai clia cac
thanh tao d6 trong khong gian dia chat ciing nhu céc thong
sO dia chat thuy van ciia cac 16p dat d4 cdu tao nén cac thanh
tao bo roi cho thiy c6 thé luu giit nude vao trong 16 rong ciia
cac thanh tao nay va khai thac hiéu qua ngudn nude d6 néu co
duoc céac giai phap khoa hoc va cong ngh¢ phu hop.

Pé xuat mo hinh luu giif va khai thac

Gidi phdp lwu triv va khai thic cho dang ciu triic 1
(Céng trinh gom, lwu trit nwdc chin doi)

a) So d@o cong nghé ciia giai phdp (hinh 8, 9):

R

Hinh 8. Phdi canh va mat bing so do cong nghé.

7
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1ich;

- Cong trinh trff nude

- Hao thu va giir nude

- Ong loc thu nude

Cit soi

- Di dam cdp phdi

- Vii chong thim HDPE
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Hinh 9. Cit ngang so do cong nghé theo dudng A-A.
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b) Nguyén ly hoat dong cua giai phap (hinh 10):

Trong nguyén 1y nay, hao thu nude ¢6 nhiém vy luu gitr va
thu gom nude dé chuyén vé cong trinh trir nudce. Ngoai ra mot
phan nudc mat, nudc mua sau khi ngdm xudng dat s& duoc
luu lai trong d6i luu thong nude (doi 2a).

Nuéc mua,
nuoc twdi

gnm mn’!c ’ trit nu&c ‘

Hinh 10. So dé nguyén ly hoat dong ctia giai phap.

¢) Tinh todan luong nudc chdy vao hao thu nudc:

Luong nudc tich vao hao gom hai dai lugng chinh 14 luong
nudc tham trén bé mat va luwong nudc tham qua tiét dién cia
mat cat gilta hao thu nude va 16p 2a, dugc thé hién qua cong
thure sau:

Qthu = Qm + Qn )
trong d6: Qm 1a lugng nudc mit chay tran va thdm tryc tiép vao
hao thu nudc; Qn la luvgng nude ngam trong thanh tao bd o1 tham
vao hao thu nude.

Luong nudc mat chay qua mot don vi hao thu nudc trong
mua mua dugc tinh theo cong thirc [4] :

q,=Pe*F )

trong do: q_ 1a lugng nudc chay qua mot don vi hao thu nude
trong mua mua; Pe 1a tong do siu dong chay hiéu dung trong
mua mua; F, 1a luu vuc cho mot don vi hao thu nude.

Luong nudc ngam tryc tiép vao mot don vi hao thu nude
dugc tinh theo cong thirc:

an = a *qm
trong d6 a 1a hé s6 ngém, thuong 1y tir 0,3 dén 0,35 [5, 6].

Gia sir 6 hao thu nudc co chidu dai 1 L, ta s& ¢ tong
lugng nude mat chay qua hao:

Q,=L*Q,, A3)

Luong nude ngam chay vao hao thu nuée duge tinh theo
cong thie sau:

H

Qn=F*K=*— 4
trong do6: Q_1a lugng nude ngam chay vao hao thu nudc; F 1a
dién tich tiét di€én mat cat gilra hao thu nude va 16p tham nudc;
K 1a hé s6 tham cua 16p tham nudc; H/L 1a gradient tham.

Gidi phdp lwu triv va khai thic cho dang ciu tric 2
(Cong trinh thu gom, luu triv ngam trén suoi)

a) So d6 cong nghé ciia giai phap (hinh 11-14);
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Hinh 12. Cit ngang so do cong Hinh 13. Cit ngang so do

nghé theo dudng A-A. cong nghé theo duong C-C.
Ong loc thu nréc Ong gom nwéc tir éng loc Vii HDPE
T Cugisdi_ G
ok “Cudishi .

H|nh 14. Cit doc so db cong nghe theo du’dng B-B.

b) Nguyén Iy hoat dong cua giai phap (hinh 15):

e e

Hinh 15. So db nguyén ly hoat dong ctia giai phap.

Nudc mat, nude tudi theo dong mat va dong ngﬁm duoc
luu gitr lai trong hao thu nudc va tang boi tich cudi soi long
sudi (1a). Hao thu nuoc (5) dugc két ndi truc tiep voi be thu
nudce.

H¢ thong luu gitr va khai thac nudce trong tang cudi soi
¢6 cac hang muc cong trinh nhu sau:

- Tuong ngam (1) c6 nhi€ém vu ngan dong ngam va giit
nudce lai trong tang cudi soi long suoi (1a).

- Ong gom nudc (2) c6 nhiém vu gom nude tir cac ong

loc.
- Ong loc (3) c6 nhiém vy thu nudc trong téng cudi soi.
- Bé thu (4) c¢6 nhiém vu thu nudc tir cac dng gom.
- Nudc tir bé thu dugc cip truc tiép dén cong trinh trix
93
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bang dong luc.

¢) Tinh todn khai thac hop Iy nguon nuéc trong tang
Ccuoi Soi:

- Lugng nudc luu gitr lai trong hao thu nudc dugce tinh
toan theo phuong phap néu trong cac cong thirc 1-4.

- Lugng nude luu giit lai trong trong tng cudi soi duoc
tinh bang tong thé tich 10 rong cta tang cudi soi trong vung
khong ché cua tuong ngam.

- Luong nudc khai thac.

Quan hé gitta lvu lugng tudi thuong dugc thé hién qua
cong thtc sau day:

Q, =SxT 5)

trong do: Q la lu’cmg nuée toi thidu dé tudi cho mot dién
tich S (ha); T 1a hé so tudi.

Nhu vdy dé dam bao nhu cau tudi thi hé thong thu nude
phai thu dugc mot lugng nude 1on hon luu lugng yéu cau
Q,,=1.2+1,4Q (m¥/s).

Luu lugng Q. ph}.l thudc vao kha ning thu nudc cia dng
loc, kha nang cung cap nudc ciia moi truong thu nude. Quan
hé gitta kha nang thu nudc cua éng loc va lugng nudc thu
dugc biéu thi qua cong thic:

Qn=a*L (6)
trong do: q 1a ty luu luong (luong nudc thu duge trén moi
mét chiéu dai ong loc, m*/s/m); L 1a tong chiéu dai ong loc.

Nhu vay, thiét ké hé théng 1y nudc ngam 14 tim ra duoc
g, L phu hop va bo tri thiét ké phu hgp véi dac diem dia
hinh, cAu trac dia chit thuy van hop nhat.

Theo gigo trinh dong luc hoc nude dudi dat [7] thi q luu
lugng dong chay dén 1 m dai ong loc dugc tinh theo cong
thirc sau:

KeHLyer (342D

— — 1

q =Wl = 7)
I 7
=°* (Lnz, /2 = Inr,) * 71 +,

trong do: q 1a luu lwong dong chay dén 1 m dai dng loc
(m*/s/m); K 1 hé s6 tham ctia moi truong (m/s); W 1a luu
luong dong thdm 6n dinh,do nude mit cung cap (m/s); L.
la khoang céach gitra hai ong loc (m); H la khoang céach tur
muc nude sudi dén tim éng loc (m); Z, 1a do séu dat éng loc
(m); r_la ban kinh 6ng loc (m). Céc thong s6 nay dugc minh
hoa trong hinh 16.
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Hinh 16. Minh hoa céc thong sé trong cong thic 7
Keét luan

Céc thanh tao bd roi trén dia ban Tay Nguyen c6 dién
phan bd rong, chiéu day 16n va tiép xuc truc tlep voi nu0’c
mua va nudc mat. Trong cac thanh tao do ton tai cac cau
tric c6 cac dic diém dia chat thuy van dam bao cho viéc
luwu giit va khai thac ngudn nude nay phuc sinh hoat va san
xudt. Giai phap cong trinh gom, luu trit nude chan doi va
giai phap cong trinh thu gom, luu trit ngdm trén sudi duogc
gidi thi€u trong bai bdo nay la cac giai phap co tinh khoa
hoc va thuc tién cao.
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