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DANH GIA HIEU QUA CUA PAP NGAM LAM CHAM DONG CHAY
TRONG TANG CUQI SOI VUNG NINH THUAN, BINH THUAN

Phan Truong Giang, To Quang Trung
Vién thuy cong

Tom tz"lt:de ngdm la mét két cau chan dé trit nuede hodc lam chdm qua trinh tiéu thoat nwoc
duéi dat trong tang chiva mede (cdt, cudi soi, w...). Dd c¢6 nhiéu tai liéu gidi thiéu cdc loai dip
ngam ¢ nhiéu nieGe trén thé gidi. Tuy nhién, hau nhw chira ¢6 tai liéu nao ddnh gid hiéu qua ciia
ddp ngam, dic biét trong diéu kién ddp ngam khéng chdn hét dwoc toan bé (theo cdt ngang)
tang chira nwée. Bai bdo gidi thiéu vé gidi phdp thiét ké, thi cong va két qua quan trdc ciia mot
mé hinh ddp ngam da xdy dwng tai nha mdy nwde sach My Thanh - Huyén Ham Thudn Nam -
Tinh Binh Thudn. Truéce khi xdy dwng ddp ngam tai déay thi nha mdy meéc (voi cong sudt thiét ké
80 m3/ng.d vao mua kho) thuong xdy ra thiéu nwéc vao 3 thang cudi miia khé. Sau khi xdy dwng
ddp ngam tai ddy thi nha mdy dd cung cdp i nwde sinh hoat theo thiét ké va heong nwée triv
dwoc vieot mire so véi thuee té khoang 6000m°. Day la tai liéu tham khao 16t trong viec dp dung
két cau dap ngcfm vado thyc té san xudt tai cdc vung co diéu kién dia chat twong tu.

Tir khéa: Dap ngim; khong chin hét tang chira nudc; ving khan hiém nuéc

Abstract:A subsurface dam is a structure that is arranged across a groundwater channel to
store shallow groundwater or slow down the seepage in the aquifer (sand, gravel, etc...).
Subsurface dam technologies have been widely applied and documented in the literature,
especially in dry riverbeds around the world. However, there are a few assessments of the
efficiency of the available technologies, particularly the efficiency of the subsurface dam type
that is partly cut-off the interflows in gravel layers. This paper presents the solutions of
designing and implementing as well as monitoring results of a full-scale experiment of a semi-
cross-section arrangement subsurface dam at a freshwater treatment plant in My Thanh
commune, Ham Thuan Nam district, Binh Thuan province (with a design capacity of 80 mj/day
in the dry season), a region where experiences severe droughts in the last 3 months of the dry
season. It is found that when the subsurface dam was constructed, the water treatment plant
supplied sufficient water as designed and the groundwater storage exceeded the actual yield
about 6000m’. This is a good reference for applying the subsurface dam in those places that
have similar geological conditions.

Keywords: subsurface dam; semi-cross-section arran gement; water scarcity regions

1. MO PAU nhan dan 1a hét sirc kho khin vi cac ngudn
Ninh Thudn, Binh Thuan 12 hai tinh khan hi¢m ~khai thic nu6e mét va nuée ngim déu bi can
nudc nhat ciia nude ta hién nay. Vao mua kho, kict. I\{hé,m lwu trf‘r nuée dudi dat trong mua
tai mot s6 ving thuong xuyén xay ra tinh trang muf de fg}p nuée S}nh ho‘at cho mua kho da C('f
han hén, viéc cung cAp nuéc sinh hoat cho nhiéu giai phép cong trinh dlrroc’dua ra. Bai
bao gidi thi¢u vé giai phap thiét ke, thi cong va
két qua quan trac cia mot md hinh dép ngim
Ngay nhan bai: 16/52018 da duoc xdy dyng thir nghiém ¢ tinh Binh

Ngay thong qua phan bién: 20/6/2018 A ~ A . Y < s
Ngiy duyét ding: 12/7/2018 Thuan. Pd® ngam nay c6 tac dung chan, lam
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cham dong chay, chdng that thoat nudc dugc
xay dung tai khu vuc nha may nude sach My
Thanh — Huy¢n Ham Thuan Nam — Tinh Binh
Thuan. Pay 1a mot trong nhirng két qua
nghién ctru ciia dé tai doc 1ap cap nha nudc do
Vién Khoa Hoc Thuy Lgi Viét Nam chu tri
“Nghién ciru xay dung mo hinh thu va luvu gitr
nudc phuc vu cép nudc sach hiéu qua cho
ving khé han khan hiém nwéc Ninh Thuén —
Binh Thuan”.

2. GIOI THIEU HIEN TRANG KHU VUC
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Ving nghién ciru thu¢c xa My Thanh, huyén
Ham Thuéin Nam, tinh Binh Thuén, 13 xd mién
nti, cach trung tdm thanh phd Phan Thiét
khoang 40k m vé phia T4y Bic.

Khu vyc My Thanh nam trong dang dia hinh
thung [ling gitra nti; hai phia dong va tay la
cac dai ndi thip, & gitra 1a thung ling sudi
Bom Bi, kéo dai va thap dan tir Bic xubng
Nam. Subi Bom Bi 1a dong chay chinh trong
vung, thuong bi ki€t nuwde vao mua kho.
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Hinh 1. Vi tri dia ly khu vuc nghién ciru xa My Thanh, huyén Ham Thudgn Nam, tinh Binh Thudn

Bang 1. Hién trang Nha may nwécsach M§ Thanh

Cong suat thiétké | 150 (mbamua);
(m3/ng.d) 80 (mua kho)

Nguén nudc st Nudc ngam

dung

Hé thong xtr ly Hé thdng lang
dung, xa’'ly PAC,
Soaqa, Clo

Nam dua vao khai (2010

thac

S& hd st dung 1947242

nudc

Nam thi€u nudc 2014; 2015; 2016

Thang thiéu nuéc  [3:4:5

Nguon: TT NS & VSMT NT Binh Thudn [2]

Ngudn nuée sinh hoat duge cip tir Nha may
nudc sach My Thanh do Trung tdm Nudc
sach va V¢ sinh moi truong nong thon tinh
Binh Thuén quan 1y, khai thac. Nudc cp cho
Nha may duoc lay tir 6 giéng dao (Tir GMTI
— GMT6, duong kinh 1,5m, sau khoang 8,0 m
la d&én da) doc sudi Bom Bi. Vao mua khd,
ngudn nudc nay cip cho nha may bi han ché
do cac giéng bi can kiét. Tir khi nha may dua
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vao khai thac (2010) thi vao cubi mua kho
(thang 3, 4, 5) cdc nam 2014, 2015, 2016 nha
may co lac phai nging hoat dong do thiéu
nudc nghiém trong.

3. PANH GIA NGUYEN NHAN VA GIAI
PHAP KHAC PHUC

3.1. Panh gia nguyén nhan.

Do day la tang chtra 1a cat, cudi soi tram tich,
hinh thanh trén sudi mién nti c6 do doc dia
hinh 16n va hé s thdm 16n. Theo ban d6 dia
chit thily van ving My Thanh thi kich thudc
cta tang chira nho L*B*M = 3000*500*10m.
Tram bom My Thanh nam & phan thuong luu
cia tang chtra, cach dau phia thuong luu
khoang 1000m. Vao mua kho khi khong co
mua, khéng co bd sung nude tir hai bén tang
chtra, nuéc n gém chi duoc bd cap tu sudi. Vao
cubi mua kho khi dong subi khd can, nudc
ngam khong duoc bd cap tir sudi thi s& bi kho
can dan do khai thic, boc hoi va dong ngim
chay vé& ha lwu (do hé s6 tham 16n 2,96m/ngay
va do doc day tang chira 16n khoang 1.0% ).

\ )‘,’;}ygﬂ]

Hinh 2. Mt bang khu cdp nwde sach
My Thanh
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Hinh 3. Long su6i thwong heu nha mdy nwée
kho can (T4/2016)

3.2. Giai phap thiét ké dap ngam.

Tu két qua khao sat dia chat va dia vat ly,
chung t6i thiét ké 1 tuyén dap ngam chay giita
2 giéng GMT1 va GMT2, cit ngang tang cudi
s6i 1ong sudi, co vai trai va chan dap gim vao
da phong hoa vira c¢6 tinh thim nuéc kém, vai
phai vin nam trong 16p cudi sdi ¢6 tinh tham
nudc manh. Do giéng GMT1 & xa tram bom
va cudi ngudn nudc nén vao mua kho thudng
xuyén bi can, giéng nay chi dung dé khai thac
nudc trong mia mua nén khi xiy dép ngim
qua ddy s& khong anh huong dén viée khai
thac nude cua nha may. M at khac, sau khi xay
dap ngﬁm thi viéc quan trac, so sanh muc nudc
trong giéng GMT1 (ha luu d3p) v6i myc nudc
trong cac giéng con lai (thuong luu dap) s&
cho ta danh gia duoc hi€u qua lam viéc cua
dap ngim.

Lop la+b: Sét pha mau nau do,ndu vang,
trang thdi cirng (tham nieée kém)

Lép 2a: Cudi séi da khodng lan cat (chira
née chinh) ; Lop 2b: Cudi lan dat
Lop 3a,3b: Da dacite phong hoa vira- manh
(tham nwéc kém dén khéng tham )

Lép 4: Pa granite (khéng tham niedc)

Hinh 4. MGt cdt dia chdt doc tuyén dap

3.2.1 Phan chia cdc dung tich lam viée ciia hé ngam

Véi cao d6 khu vuc ciia bai giéng khai thac
khoang +147,5 m, chung t6i chon cao trinh
dinh dap céch mat dét tr 1,5m—2,0 m

- Chon cao trinh dinh dap: +145,5m
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- Chiéu dai dap : 300 m

- Chon két cAu dap: dét + xi man g+ bentonite
- Muyc nudc min theo quan sat nhiéu nam trng
voi1 gid1 han khai thac ciia giéng tram bom 1a:
+143,3m

D¢ sau dinhdap Giéng khaithac
-

MNM ax,

- o o R 1

WN DI = 125 o

MN Min_=143 .3m
hhhhhhhhhh

Hinh 5. Cdc dung tich cia ho ngam

Bp hodn trd bling 35t miu

131_ St pha nding mau ndu 9, trang thi cng (aQ)

Tuang chéig fm bdng 88t i ming - entonte 51
28 (ot 51 da khodng n 3t 30)

13850 Bh

£

(4) B grante mau xim ring, phong hod viza- nhe

Hinh 6. Mt cat ddp dién hinh

3.2.2 Tinh todn nhu cau cip mede cho sinh
hoat (Vsh):

+ Theo thiét ké tram bom: luu luong bom
mua kho 1a 80m3/ng.dém, tinh cho 6 thang
mua kho:

V1 = 80%6*30 = 14.400 (m’) (1)

+ Theo dan s hién tai: 952 nguoi

Vi = 952%60%(6*30)/1000 = 10.282 (m’) (2)
(theo TCXDVN 33:2006 Cdp mede, voi ving
nong thon lwong dung la 60 lit/nguwoi/ngay)

=> Luong nudc can cung cdp tir hd ngam
trong cac thang mua kho (Vyc)

Vyc = max(Va, V) = 14.400 m’ (3)

3.2.3 Tinh toan lu:ong‘ nwoc chira trong dung
tich hitu ich cua ho ngam (Vnhi):

Vini = Fip*Hi*p; = 10.980%2,2*0,14 = 33.818
(m’) (4)

Trong do6: (Theo két qua khao sat tai [1])

+ Fip dién tich trung binh cua dung tich hiru
ich, Fy;, = 10.980m”

+ H; chiéu cao cua dung tich htru ich, H; =
145,5-143,3=2,2 (m)

+ Hé s6 nha nuée trong lyc cua tﬁng chtra py; =
0,14

3.2.4 Ton that qua than va nén ddp:

Vi = (q4*La + 4 *La)*t (5)

Trong do:

> G - lvu Ivong don vi dong thadm qua dap
vaneén;

L4 - Chiéu dai than dap;

t - thoi gian tinh ton that (6 thang).

Do day tang chira 1a tang d4 khong tham nén
0n=0;

q¢= K¢*T*F =K *(IH/d)*F (6)

V6i hé s6 thdm than dap Ky = 8,64*10™
m/ngay

AH — chénh 1¢ch myc nuéc thuong-ha luu, ['H
=145,5-1433

d - Chiéu day dap ngﬁm, d = 0,8m; gradien
tham J = AH/d ;

F — Dién tich mat dap, F = 300%6,5 (m’)

Thay s6 vao cong thicc (5): Vi = 8,64.10°
#(145,5-143,3)/0,8#300%6,5*(6*30)=833,4 (m’)
3.2.5 Ton that qua vai ddp:

Vie = (Qu+ Qup)*t (7)

Trong do:

Qu Qyp- Iru lrong don vi dong thAm qua vai dap;

t - thoi gian tinh ton that (6 thang).

Do vai trai dap la tang da khong tham nén Qvt
=0;

Tinh lwong ton that qua vai phai dap ngam [4]:
Qyp = 0,732*K*H*M*1g(B/ry) (8)

Véi: K - hé s6 tham vai dap K = 2,96 m/ngay
H - chénh léch myc nude thuong-ha luu, H =
145,5 —143,3 (m)

M - Chiéu day tang chira, M = 6,5m

B - xdc dinh theo Verighin N.N, B = L/[] =
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200/3,14 (m)

L - khoang cach tir vai phai dap dén bién bén
phéi cia tang chira, tirc 13 phan con lai cua
tang chira ma dap ngim khong cit qua. L = bé
rong tang chira - chidu dai dép cit qua = 500-
300 =200 (m)

Io - Ban kinh ctia vong tron ma nira chu vi cia
n6 bang duong vién thim vai dap, ry = 0,4m

Thay s6 vao cong thuc (7):

Vi = 0,732%2,96%(145,5-
143,3)%6,5%1g(200/3,14/0,4)  *(6*30)
12.294,4 (m’)

3.2.6 Tinh toan lwong nwée khai thac tiv ho
ngam (Vi):

Vie= Vini = Vit ~Vi2 9)

Trong do:
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Voni - lwong nudc ngim trir trong dung tich
hitu ich;

Vi — ton that qua than va nén dap;

Vi —T6n that qua vai dép.
Thay sé vao cong thir (9): Vkt = 33.818 -
833,4 - 12.294,4 = 20.690,2 (m°)
= So sanh lwong nuée khai thac véi nhu cau
dung nudc:
Vkt > Vyc (10)
- Luogng trir dugc vuot so voi thuc té : 20.690
— 14.000 = 6.690 m’

Vay dap ngam thiét ké dam bao dwoc nhu cau
dung nudc.

4. MOT SO HINH ANH BIEN PHAP THI
CONG PAP NGAM

M6t sb hinh anh thi cong dap ngam:
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Hinh 8. Pao I6p ddt mau dé sang mdt bén phuc
vu cong tac hoan tra mat bang

Hinh 10. Trén hén hop tram tich long sudi
voi xi mang + bentonite

5.DANH GIA HIEU QUA MO HINH PAP NGAM
* Hé thong giéng quan tric duoc bd tri & 4 vitri:

- Giéng quan tric (QT1) duoc bd tri thuong
Iuru vai trai ciia dap ngam;

- Giéng quan tric (QT2) duogc bd tri thuong
Iwu nam phia ngoai dap cach vai phai ctia dap
ngim 20m;

- S dung giéng dao GMTI(giéng 1) va
GMT2 (giéng 2) hién co.

o D mis kb
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Thiri ginn quan trikc

Hinh 9. Pdo hao két hop giit vich bang dung dich
bentonite dén da goc (doi véi khuviee long sudi)

< N

Hinh 11. D6 hén hop da tron vao hdo
den cao trinh thiet ké

Hinh 12. Hoan tra mat bang

Hinh 13. 86 liéu quan trdc trong cdc giéng (tir
thang 11 nam 2017 dén thang 4 nam 2018)

BIEU BO CHENH LECH MUC NUGC NGAM GIUA THUGNG VA HA LUU AP

nira cugi miia khé

Diu mia kho.

I

: 15
a1 14 14 -

I

I

I

I

Murc chénh léch (m)

hhhhhhh

Thoi gian quan triic
Hinh 14. Biéu do chénh léch myc nwoc ngam
giita thwong va ha lvu dap ngam

Quan séat do chénh léch muc nuée giita 2 giéng
GMT?2 (thuong luvu ddp) va GMT (ha luuddp)
ta thay : cudi mia mua dau mua kho (thang 11)
muc chénh 1éch gitta thugng luu va ha luu la
1.0m, ntra cudi mua kho (Thang 2-Théang 3)
muyc chénh léch tir 1.4-1.5m. Piéu d6 chirng to
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dap ngim c6 chat lwong chong tham tot.

Quan sat muc nudc trong QT2 va GMTS ta
thdy duoc sy van dong ciia nudc ngim trong
téng chtra nude. Pau mua khd, muc nude tai
QT2 cao hon tai GM T3, diéu nay chirng to khi
d6 nudc ngdm tir bén vai dap c6 xu hudng bd
cap vé phia sudi. Bat dau tir gitta mua kho,
muc nudc tai giéng QT2 thép hon tai GMTS5,
diéu nay cho thiy luong nuéc trén thuong
nguon sudi dang giam (khi muc nudc ngaim
bat dau suy kiét) nudc co xu hudng bd cap tir
sudi vé phia bén vai trai chay xudéng ha luu.

So sanh hiéu qud voi cac nam trwdc:

Théng ké hrong mua trung binh nim tai
Binh Thuin

120.0
100.0
80.0
60.0

Luong mua

40.0
2010 2011 2012 2013 2014 2015 2016 2017 2018

nim

Hinh 15. Thong ké lrong mura
trung binh nam tai Binh Thudn
Nguén: nién gidm thong ké BT 2016 &
Vién khoa hockhi trong thuy van va bién doi
khihau (2017)[3]
Ky hiéu: @ Nha mady nwoc dung hoat dong vi
thiéu nwéc (Thang3-Thdang4-Thangs)

Binh luan:

Nam 2013, lwong mwa trung binh 76.1mm =>
mua kho nam 2014 nha may dieng hoat dong 3
thang. Nam 2014, krong mwa trung binh 89mm
=> mua khé nam 2015 nha may dung hoat dong
3 thang. Nam 2015, herong mwa trung binh
74,7mm => mua kho nam 2016 nha may dirng
hoat dong 3 thang. Nam 2016, lwong mwa trung
binh 110mm => mua kho nam 2017 nha may
hoat dong tirong doi binh thwong.

Néu theo quy ludt, keong mira trung binh nim
2017 la 75mm thi dang lé mua kho nam 2018 nha

KHOA HOC
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may sé dimg hoat dong. Nhueng nho ¢6 dép ngam
md&i xdy dung (cu6i nam 2017) nén mua khé nim
2018 nha may mede van hoat dong binh thirong.
Chitng 6 ddp ngam dd phat huy hiéu qud.

Ta thdy c6 quy ludt 1a lrong mua trung binh
ctia tinh Binh Thuan nam trude s€ anh huong
16n dén viéc khai thac nude ngdm cia nha may
vao mua khd ndm sau. Khi lugng mua trung
binh ciia ndm trude trén 100mm thi vao mua
kho nam ké tiép nha may c6 du nudc hoat
dong. Khi lugng mua trung binh cua nam
trude thap hon 90mm thi vao mua khé nam ké
tiép nha may thiéu nudc hoat dong vao 3 thang
cudi mua kho. Nam 2013, 2014, 2015 Binh
Thuan c6 lvong mua kha thép, dan dén nam
2014, 2015, 2016 nha may thiéu nudc nghiém
trong Theo thong k& lwong mwa nam 2017 kha
thap, néu theo quy luat trén thi mua khé nim
2018 nha may s& bi thiéu nudc. Tuy nhién hién
tai nha may nudc van hoat dong binh thuong,
muc nudc trong cac giéng khai thac van cao
hon myc nudc khong khai thac dwoc. Didu nay
chirng to dap ngam da phat huy duoc hidu qua
trit nudce cua no.

6. KET LUAN

- Pap ngim lam ting kha nang trir nudc trong
tang chtra va 1am tang kha nangkhai thac nudce
ngim trong miia kho.

- Gidam anh huong cua hién tugng luvong mua
trong ndm thap dén sy hoat dong ctia nha may

- Qua cong trinh thir nghiém: Pé tai di xay dung
duoc quy trinh khao sét, thiét ké hé théng dap
ngam va cong trinh khai thac kém theo.

- Cho phép 4p dung két ciu dép ngAm thich
hop cho ving tram tich long sudi ¢6 kha ning
chira nude.

Cim on: Bai bdo duogc hoan thanh trong
khuon kho dé tai : “Nghién ciru xdy dung md
hinh thu va lwu giit nuéc phuc vu cip nude
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sach hiéu qua cho ving khoé han khan hiém dudi dit dé cung cdp nudc sinh hoat & cac

nuéc Ninh Thudn — Binh Thudn” trong vingcao, vingkhan hiém nuéc.
Chuong trinh diéu tra, tim kiém ngudn nudc
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