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XAY DUNG TIEU CHI PANH GIA TINH ON PINH CUA MO HINH
CAP NUOC TAI VUNG NUI CAO, VUNG KHAN HIEM NUGC

Nguyén Manh Truwong, Pinh Anh Tuin, Nguyén Tiép Tén

Vien Khoa hoc Thuy loi Viét Nam
Vil Thi Hong Nghia
Bo Khoa hoc va Cong nghé

Tém tat: Bai bao trinh bay co sé khoa hoc dé danh gia tinh on dinh cia cdc ‘mo hinh cdp nude Va
xdy dwng bg tiéu chi phu hop dé ddanh gid tinh 6n dinh cia cdc cong trinh cdp nuée, trong dé bao
Oom phan nguén nude cdp cho cong trinh va hé théng cong trinh cdp mede (gom cong trinh dau
méi va hé thong phan phoi nweée) tai vimg niii cao, viing khan hiém nuée ¢ Viét Nam.

Summary: The article presents the scientific basis for assessing the stability of water supply
models and develops a suitable set of criteria to evaluate the stability of water supply works, which
includes the water supply part for water supply works and systems (including headworks and water
distribution systems) in high mountains and water-scarce areas in Vietnam.

1. PAT VAN PE

Nuédc sinh hoat luén 1a ngudn tai nguyén vo
cing quy gia va cap thiét ddi véi doi sdng cua
con nguoi, nhat 13 tai cic ving nui cao, ving
khan hiém nu6c ¢ Viét Nam. Trong nhiéu nim
qua Nha nuéc, nhan dan va cac to chirc qudc té
hd trg da tap trung nhiéu ngudn luc dau tu cho
linh vuc cép nuoc sinh hoat. Viét Nam da dat
duoc thanh tyu to 16n trong linh vuc cép nudc
nong thon. Bén canh nhitng thanh tyu da dat
duogc van con nhitng han ché, bat cap. Thyc tién
cac mo hinh cép nudc sinh hoat tai cac ving nui
cao, ving khan hiém nudc nhimg nim qua cho
thay, nhiéu mo hinh cip nuéc hoat dong khong
on dinh, tinh hiéu qua chua cao, dugc danh gia
do anh hudng cua rat nhidu nguyén nhan. Mot
trong nhimg nguyén nhan co ban la phan nguén
cap va hé thong cong trinh.

Tt thyc trang trén cho thiy, dé nang cao tinh 6n
dinh va kha nang cung cip nudc ciia cac mod
hinh di, dang va s& xdy dung can phai co
phuong phap danh gia hiéu qua chung cho céac
mo hinh cép nude sinh hoat mot cach khoa hoc.
Theo d6, can thiét phai xay dung dugc bo tiéu
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chi phu hop dé d4nh gi4 tinh 6n dinh ctia mé hinh
cap nudce (nguon + cong trinh) tai ving nui cao,
ving khan hiém nu6c ¢ Viét Nam.

1.1. Muc tiéu nghién ctru

Xay dung tiéu chi danh gia tinh 6n dinh ctia mo
hinh cép nuéc bao gém phan ngudn nuoc cip
cho cbng trinh va hé théng cong trinh cap nudc
(cong trinh dau mbi va hé thong phan phdi
nude) duge xay dung tai viung nui cao, vung
khan hiém nuéc.

1.2.N§i dung nghién ctru

- Thu thap tai li€u c6 lién quan;

- Nghién ctru tong quan céc gidi phap va hién
trang cac moO hinh cap nudc tai vung nli cao,
vung khan hiém nudc & Viét Nam;

- Nghién ctru co s¢ khoa hoc va dé xuat céc tiéu
chi phu hop dé danh gia tinh 6n dinh ciia mo
hinh cap nudc (nguon+cong trinh) tai vung nuai
cao, vung khan hiém nudc.

1.3. Phwong phap nghién ciru

- Thu thap tai liéu vé cac giai phap va cong nghé
khai thac cua cac mo hinh cap nudc tai vang nli
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cao, vung khan hiém nudc ¢ Viét Nam.

- Tong hop, phan tich cic giai phap va cong
nghé khai thac ciia cac md hinh cip nudc dua
trén cac tai liéu da thu thap. Tur d6 xay dung tiéu
chi danh gia tinh 6n dinh ctia mé hinh cap nudc
(ngudn + cbng trinh) tai ving ndi cao, ving
khan hiém nudc.

1.4. Pham vi nghién ctru

Pham vi nghién ctru theo quyét dinh 1553/QD-
TTg ngay 8/11/2019 cua Thu tuéng Chinh phu
vé viéc Phé duyét diéu chinh Chuong trinh diéu
tra, tim kiém ngudn nudc dudi dat dé cung cip
nudce sinh hoat & cac vung nui cao, vung khan
hiém nudc & nudc ta, bao gdm: Khu vuc Bic Bo
15 tinh, Khu vyc Béc Trung Bo 5 tinh, Khu vuc
Nam Trung Bo 7 tinh, Khu vuc Tay Nguyén 4
tinh, Khu vuc Nam B¢ 10 tinh.

1.5.Déi twong nghién ciru

Cac md hinh cap nuéc (bao gom phan ngudn
cap va hé thong cong trinh cap) trong pham vi
nghién ctru tai ving ndii cao, ving khan hiém
nudc 6 Viét Nam

2. CAC MO HINH CAP NUGC TAI VUNG
NUI CAO, VUNG KHAN HIEM NUOC

- M6 cap nude bang ho treo [1], [2];

- M6 hinh cap nudc bang hé théng hao thu nudc
mai doi sir dung bang thu nude BTC1 [3];

- M6 hinh c¢dp nuéc bing hé théng dap ngdm
trén suoi sir dung bang thu nuéc BTC1 [3];

- M5 hinh cap nudc bang giéng thu nudc nim
ngang [4];

- M6 hinh cp nuéc bang giéng tia [4];

- M5 hinh cap nuée bé’mg dap ngam chin, lam
cham dong chay tao ho ngam nang cao muc
nude ngdm phuc vu cip nudc [5];

- Mo hinh cap nudc bang khai thac nudc mat
khe sudi;

- M6 hinh gép nudée bang 1y nude mach 16 suon
doi bang bé thu;

- M6 hinh cip nudc bang liy nudc mach 16 phd
bién tir da voi;

- M6 hinh cdp nuée bang giéng dao;

- M6 hinh cép nuée bang giéng khoan don [7];
- M6 hinh cdp nudc bang hanh lang giéng;

- Mo hinh c¢ip nuée bang bé chira nudc mua tir
mai nha;

- M6 hinh cip nudc bang khai thac ngudn nudce
karst mach 1 st dung bang thu nuéc [7];

- M6 hinh cip nuée bang thu gom ngudn nudce
mach 16 st dung cong ngh¢ tuong chan két hop
bang thu nudc [8];

- M6 hinh cdp nudc bang thu gom ngudn nude
mach 1§ s dung cong nghé bang thu nude phan
tan [8];

- M& hinh cap nudc ng dung cong ngh¢ dap
ngam tich hop cong nghé giéng thu, trir nude
chan d6i va hé thdng thu nudc ngdm ddy song
sudi theo phuong ngang [9].

3. CO SO KHOA HQC XAY DUNG TIEU
CHi PANH GIA TINH ON PINH MO
HINH CAP NUGC

3.1. Cin cir cac tai liéu, hd so thiét ké, thi
cong cong trinh cap nuée

Céc tai li¢u trong giai doan khao sat xay dung,
thiét ké xay dung cong trinh

Céc tai liéu trong giai doan thi cong xay dung
cbng trinh

3.2. Can cir cac so liu kiem tra, danh gia
hién trang cong trinh cap nwéc

- Cong tac kiém tra cong trinh cap nuoc

Kiém tra két ciu bé tong, bé tdng cdt thép cong
trinh dau moi

Kiém tra cac cong trinh chuyén nuée
Kiém tra bdi ling, lap tic cong trinh cip nudc
Kiém tra hé thong van hanh

- Danh gid hién trang va nguyén nhan gay mat
on dinh cong trinh cap nuoc

Céc cong trinh khai thac nuéc mat
Cong trinh khai thac nuéc mach 16
Céc cong trinh khai thac nudc ngam
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- Cdc tiéu chudn, quy chudn phuc vy danh gid
on dinh cong trinh

- Cac tiéu chuan, quy chuan phuc vu danh gia
on dinh hé thong cap nwoc

3.3. be xuat xay dung tiéu chi danh gia tinh
on dinh ciia mé hinh cap nuéc

Can cur vao thuc tién va cac co sé khoa hoc da
noi o trén, dé xuat xay dung céc ti€u chi dé€ danh
gia tinh on dinh cua céng trinh cap nudc sinh
hoat cho khu vyc vung nli cao va khan hiém
nudc nhu sau:

- Péi véi nguon cdp nudc:

+ Tiéu chi dap img nhu cau sir dung nudc

+ Tiéu chi dap ung chit luong nudce

- P6i véi c¢ong trinh cap nuée:

+ Tiéu chi danh gia hién trang cong trinh

+ Tiéu chi danh gia on dinh thim

+ Tiéu chi danh gia on dinh két cdu cong trinh
+ Tiéu chi danh gia bdi ling trudc cong trinh
4. XAY DUNG TIEU CHi PANH GIA
TINH ON PINH MO HINH CAP NUGC

(NGUON + CONG TRINH) TAI VUNG
NUI CAO, VUNG KHAN HIEM NUOC

4.1. Tiéu chi danh gia tinh on dinh nguon
cap

Nguon cap nude sinh hoat d6i vdi vung nui cao,
vung khan hiém nudc chu yéu & 3 dang chinh:

- Nguon mwde mdt: ngudn nude nhin thay truc
tiép duoc, ton tai chu yéu trong trong song, sudi,
hd hodc cac dap chira nudc do con ngudi xay
dung.

- Nguén nuée ngam: mot dang nuéde dudi dat,
1a nuéc ngot duoc chira trong cac 16 réng cua
dat hodc da. N6 c6 thé 1a cac tai nudce lién thong
nhau hodc 1a mach nudc chay sat véi téng da
me. Nuoc ngﬁm duoc hinh thanh do nudc trén
bé miat ngdm xudng, do khong thé ngdm qua
tﬁng da me nén nudc s€ tap trung trén bé mat,
tiy ting kién tao dja chat ma n6 hinh thanh nén
cac hinh dang khac nhau, nudc tap trung nhiéu
s& bat dau di chuyén va lién két véi cac khoang,
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tai nude khac, dan dan hinh thanh mach nuée
ngam 16n nho. Viée khai thac nude ngam c6 the
thong qua cac hinh thuc nhu giéng dao, giéng
khoan, giéng tia...

- Nguon nude muwa: nude do ngung tu hoi nude
tao ra. P4y ciing 13 ngudn cung cip nudc sinh
hoat kha phd bién d6i v6i nguoi dan ving nii cao,
ving khan hiém nu6c thong qua viée xdy dung
cac bé chira, mai hing, hé thu nude mua. ..
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Hinh 4.1: Cac dang nguén cdp nuwréc chinh
cho khu vuc nghién cuu

Tinh 6n dinh ngudn cap nudc ciia mot cong
trinh cép nudce sinh hoat dang van hanh, khai
thac dugc danh gid qua 02 nhom tiéu chi: (1)
Kha nang dap tng nhu cau sir dung nudc va (2)
Kha ning dap tng dugc chat luong nudc.

4.1.1.Tiéu chi kha nang déap iing nhu cau sir
dung nuoc

Panh gia kha nang dap tng nhu cau sir dung
nude 1a mot trong cac tidu chi danh gia tinh 6n
dinh ngudn cap ciia cac md hinh cap nudc. Dé
danh gia duoc tiéu chi nay can phai tinh toan cu
thé dong chay dén va nhu cau dung nudc, can
bang nude. Tir d6, tinh toan dwoc loi ich ma
cong trinh mang lai.

Nhu vay, kha ning dap ung nhu cau st dung
nudc cua duoc danh gia qua 02 yéu té: (1)
Ngudn nuée duoc thé hién qua luu lugng dong
chay dén tuong tmg véi tan suit dam bao phuc
vu (4p dung cho ngudn nudc mit); (2) Nhu cau
st dung nudc.

- Nguon nuoc

Pé xac dinh ngudn nudc dén cong trinh, tién
hanh tinh todn luu lugng dong chay nam dén
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cong trinh theo tan sué:[ thiét ké Qp va phan phéi
dong chay nam thiét ké Qpi (voi i la thir ty thang
trong nam va P 1a tan suat thiét ke)

- Nhu cau sw dung nuwoc

+ Xac dinh doi twong dung nudc

Doi tuong dung nude cia cong trinh c6 the cod

mot hay nhiéu doi tuong khac nhau, bao gom:

cap nudc sinh hoat cho cac hg dan va cac co

quan don vi,

+ Nhu cau st dung nudc

Nhu cau str dung nuéc duoc xac dinh theo cong

thirc:

Quni + Quni + Qi
n

(4.1)

chi =

trong do:

Qyei: Luu luong yéu cau cap nudc tai dau moi
cong trinh thang thir i, m¥s;

Qmni: Luu luwong yéu cdu cép nudc cho ndng
nghiép tai mit ruong thang thir i, m%s;

Qshi: Luu luong yéu cau cap nude cho sinh hoat
tai ho dung nudc thang thir i, m%s;

Quni: Luu lwong yéu ciu cap nudc cho cac
nganh kinh té khéc trong thang thtr i, m%/s;

n: Hé s6 loi dung kénh muong.

+ Xac dinh nhu ciu st dung nudc cho sinh hoat
Nhu cdu nude cho sinh hoat bao gdm nhu cau
nudce cho nguoi dan ¢ vung do thi hoac nong
thon va nhu cau nudc cho chan nuoi gia suc
(trau bo, lgn, ...), gia cam.

Luu luong yéu cau cdp nude cho sinh hoat cia
thang thir 1 x4c dinh theo cong thurc:

Qshi = Qngi + Qchni (4-2)
trong d6: Qshi: Luu luong yéu cau cip nudce cho
sinh hoat tai ho dung nuéc thang thir i, m%/s; i =
1 +12: Thu tu thang trong nam;

Qngi: Luu lwong yéu cau cip nudc cho ngudi
dan tai ho dung nude thang thi i, m¥/s;
Q I 1073'qng 'Nng 'Di

"o 86400 (4.3)
Ong: Pinh muc cip nuéc cho ngudi dan tai hd
dung nudc, I/nguodi/ngay dém, xac dinh theo cac
quy dinh hién hanh;

Nng: S6 ngudi dan sir dung nudc;

Di: S6 ngay cua thang thu i;

Qcmni: Luu lwong yéu cau cdp nude cho chin
nudi tai ho dung nude thang thir i, m%/s;

D <&.ns
OZ]—O 'qchnj'Nchnj

Qerni = 36400

(4.4)

Qennj: Pinh muc cép nudc cho mdt con gia suc
hodc gia cam tht j tai ho dung nude, xac dinh
theo cac quy dinh hién hanh phu thudc vao loai
gia stic, gia cam (trau bo, lon, gia cam);

Nehnj: SO lugng loai gia stc, gia cam thtr j str
dung nudc;

n: Tong so loai gia suc, gia cam dugc cap nudc.

- Pdnh gid kha ndng déap ieng nhu cau sir dung
nuoc

Danh gia kha nang dap ting nhu cau st dung
nudc cua cong trinh cap nudce theo 03 mire do:

Miic d6 A - Péap tmg t6t nhu cau st dung nudi;
Mirc 6 B - Pap tng nhu cau sir dung nudc;

Mitte d6 C - Khong dap tmg nhu cau sir dung nudc.

Bang 4.1: Panh gia kha niing dap wng nhu cau sir dung nuwéc ciia cong trinh

Mirc 30 | Tiéu chuin danh gia
A Qpi > Qyei va ddi twong, quy mé cip nudc duoc mé rong hon so véi thiét ké
B Qpi > Qyci va ddi tuong, quy mo cép nude dam bao theo thiét ké
C Qpi < Qyei va ddi twong, quy mé cip nudc duge khong dap tng dugc so voi thiét ké

4.1.2. Tiéu chi khd nang ddp ing dwoc chdt
lwong nwdc nguon cap

Ti€u chi chat lugng ngudén nude cap cho sinh
hoat vung nui cao, vung khan hiém nudc duogc
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danh gia qua cac chi sb giéi han vandng dd ctia - Poi véi nguon nude mdt: TCXD 233-99 dua
cac chat thanh phan co trong nude (duge xac  ra cac chi tidu chat lugng dung dé so sanh, danh
dinh théng qua viéc 14y va phan tich mau trong  gia va lwa chon ngudn nudc mat tho khi nghién
phong thi nghi¢m) ctru 1ap bao céo tién kha thi, bao céo kha thi du

an dau tu xay dung cap nudc sinh hoat nhu sau:

Bang 4.2: Phan loai chit lwgng ngudn nwée mit - Gia tri giéi han cac thong sé
va nong do cua cac chat thanh phan trong tirng loai nwéc mat [11]

Sé \ Cac loai nuée
Cac thong so Pon vi
TT Loai A Loai B Loai C
R 6,5 dén 6,0 dén pH >9va
! bopH 8,5 9,0 pH<6
2 Do duc NTU <20 <500 < 1.000
3 Do mau mg/l Pt <10 <100 <200
4 D6 oxy héa KMnO4 mg/l 02 <20 2-5 <10
A C A £ <4 hogc 8
5 Do cing toan phan odH 4 dén 8 dén 13 <28
6 Sulfua H2S mg/l 0 0 <05
7 Clorua Cl- mg/I <25 <200 <400
8 Sunfat SO4-- mg/l <25 < 250 <400
9 Nitrit NO2- mg/l <0,1 <1 <2
10 Nitrat NO3- mg/l N 0 <6 <10
11 Photphat PO4--- mg/I 0 <15 <2
12 Sit tong Fe mg/I <0,3 <1 <2
13 Mangan tong Mn mg/l <0,2 <05 <1
14 Amonium NH4+ mg/l <0,2 <0,5 <1
15 Florua F- mg/l 05-1,0 <15 <2
16 Xianua CN- ug/l 0 <50 <100
17 Phenol ug/l 0 0,5 <100
18 Asen As ug/l 0 50 <100
19 Cadmi Cd ug/1 0 <1 <5
20 Crom tong Cr ng/l 0 <10 <50
21 Selen Se ug/1 0 <5 <10
22 Thuy ngén Hg ng/l 0 0 <1
23 Pong Cu g/l <50 < 1.000 < 3.000
24 Chi Pb ng/l 0 <10 <50
25 Kém Zn ug/1 <50 < 1.000 <5.000
26 E.Coli Mpmllloo <20 <100 | <200
27 | Tbng hoa chit bao vé thuc vat (trir DDT) mg/| 0 <0,15 <0,15
28 DDT B/l 0 <0,01 <0,01
29 Tdng hoat d6 phong xa o By/l <0, <0,1 <0,1
30 Tong hoat d¢ phong xa B Bg/l <1 <1 <1
- P6i v6i nguon nwde ngam TCXD 233-99 dua ra cac chi tiéu chat luong
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dung dé so sanh, danh gia va lya chon nguon
nudc ngam khi nghién ctru 1ap bao cédo tién kha

thi, bao céo kha thi du 4n dau tu xay dung cip
nudc sinh hoat nhu sau:

Bang 4.3: Phan loai chét lrgng ngudn nwéec ngam - Gia tri giéi han cac thong sb

va ndng dd cia cac chét thanh phan trong tirng loai nwéc ngim [11]

Sé , Cac loai nuéc
Cac thong so Pon vi
T Loai A Loai B Loai C
1 Do pH 6,8dén75 | 6,0dén8,0 | 45dn8.5
2 Do oxy hda KMnO4 mg/l 02 <05 0,5-2,0 <10
. \ X £ <4 hodc 8
3 b6 clrng toan phan odH 4 dén 8 dén 13 <28
4 Sulfua H,S mg/l 0 0 <0,5
5 Clorua Cl- mg/I <25 <200 <400
6 Sunfat SO4-- mg/I <25 < 250 <400
7 Nitrit NO2- mg/l <0 <0,1 <2
8 Nitrat NO3- mg/l N 0 <6 <10
9 Photphat PO4--- mg/l 0 <15 <2
10 Sit tong Fe mg/I <0,3 <10 <50
11 Mangan tong Mn mg/| <0,05 <2 <3
12 Amonium NH4+ mg/I <0 <3 <30
0 dén 0,5
13 Florua F- mg/l 0,5 dén 1,0 hodc 1,0 <2
dén1,5
14 Xianua CN- ug/l 0 <50 <100
15 Phenol pg/l 0 0,5 <100
16 Asen As ng/l 0 50 <100
17 Cadmi Cd ug/l 0 <1 <5
18 Crom tong Cr g/l 0 <10 <50
19 Selen Se ng/l 0 <5 <10
20 Thuy ngén Hg pg/l 0 0 <1
21 Pong Cu ng/l <50 <1.000 < 3.000
22 Chi Pb ug/l 0 <10 <50
23 Kém Zn ug/l <50 <1.000 < 5.000
24 E.Coli MPN/100 ml <0 <20 <100
Trong do: Cot C: 1a ngudn nudc co chit lugng x4u. Néu

Cot A: 1a ngudn nude co chat luong tét, chi xir 1y
don gian trudce khi cap cho an uong, sinh hoat;

Cot B: 1a ngudn nudc c6 chat luong binh
thuong, co thé khai thac, xtr ly dé cap cho an
uong va sinh hoat;

sir dung vao muc dich cap nudc dn udng va sinh
hoat thi can duoc xir 1y bang cac cong nghé dic
biét, phai dugc giam sat nghiém ngat va thuong
xuyén vé chit lugng nudc;

4.1.3. Tong hop tiéu chi danh gid tinh 6n dinh
cia nguon cdp

Bang 4.4: Tong hop tiéu chi danh gia tinh 6n dinh ctia ngudn cip nwéc
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Murc do
danh gia

Diéu kién xép loai

1

Khi kha ning cung cip nudc ciia ngudn dén cong trinh theo yéu cau thiét ké va chat luong
nude dap Gmg yéu cau phuc vu sinh hoat dat “Mirc A”

trang nguon nudc “Muc B”; hoac

2 Chat luong hién tai dat “Mirc B”, kha nang cép nudce theo thiét ké “Murc A” va tinh trang

ngudn nudc “Muc A”; hodc

ngudn nudc “Muc B”.

Khi d4p tmg mt trong cac diéu kién sau:
Chat lugng hién tai cua dat “Muc A”, kha nang cép nudce theo thiét ké “Muc A” va tinh

Chat luong hién tai dat “Mirc B”, kha nang cép nudc theo thiét ké “Mirc A” va tinh trang

ngudn nudc “Muc A”; hodc

ngudn nudce “Muc B”.

Khi kha ning cung cip nude ciia ngudn dén cong trinh theo yéu cau thiét ké dat “Mirc B”
va chét lugng cia nguén nudc dap ing yéu cau phuc vu sinh hoat dat “Mtrc A”, hoac
Chat lugng ngudn nudc cip dat “Mic A, kha nang cip nudc theo thiét ké dat “Mtrc B”
va tinh trang nguén nudc “Muic B”; hodc

Chét luong hién tai dat “Murc B”, kha nang cép nudc theo thiét ké “Mirc A” va tinh trang

Chat luong hién tai dat “Mirc B”, kha nang cép nudce theo thiét ké “Murc A” va tinh trang

“Muc C”

Khi ha niang cip nudc theo thiét ké “Mirc C” hodc chat lugng nudc cta ngudn cap dat

Trong do:

Mirc 1: Ngudn cip nudc cho mé hinh (cong
trinh) rat 6n dinh, dap ung tot di€u kién cap
nudc sinh hoat

Mirc 2: Ngudn cip nudc cho mé hinh (cong
trinh) 6n dinh, dap img dugc dic¢u kién cap nudc
sinh hoat

Mirc 3: Nguon cip nudc cho mé hinh (cong
trinh) kém 6n dinh

Mirc 4: Ngudn cip nuéc cho mé hinh (cong
trinh) khong 6n dinh

4.2. Tiéu chi danh gia tinh 6n dinh cong trinh
4.2.1. Tiéu chi danh gia hi¢n trgng cong trinh

Panh gia hién trang cong trinh dwoc dé xuit 1a
mot trong cac co s quan trong dé danh gia kha
ning 6n dinh cong trinh. Dya trén cac dénh gia
hién trang va céac s6 liéu do dac, quan tric dé
danh gia kha ning on dinh ciia cong trinh theo
cac tiéu chuan, quy chuan hién hanh.

Bang 4.5: Ngi dung kiém tra chit lwgng cong trinh cip nuéc

Hang muc

Noi dung kiém tra

tong, da xay,
Két cdu bang | tai cac vi tri khép ndi;
bé téng, bé
tbng cot thép,
da xay

duong ong;

Kiém tra tinh trang x0i 16;

Kiém tra tinh trang niit né, xam thuc, troc 16, han ri ¢t thép (néu co) cac két cau bé
Kiém tra bién dang, chuyén vi ciia cong trinh thong qua d6 mé rong hodc chénh léch
Kiém tra tinh trang thdm, ro ri nudc qua cac hang muc dan nuée, qua cac khép ndi
Kiém tra dat cat lang dong ¢ ngudn nudc;

Kiém tra mirc d6 hu hong, kha ning van hanh cua thiét bi co khi.
Kiém tra mirc d6 hu hong, kha nang van hanh cua thiét bi dién
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Hang muc Nbi dung kiém tra

Kiém tra tinh trang bién dang, chuyén vi;

Kiém tra tinh trang bong troc, sat truot;

Kiém tra sy nguyén ven cta ro thép;

Kiém tra dét cat ling dong & ctra ldy nudc;

Kiém tra tinh trang x0i 16;

Kiém tra mirc d hu hoéng, kha nang van hanh cua thiét bi co khi.
Kiém tra mirc do hu hong, kha nang van hanh cua thiét bi dién

Két cau bang
ro da, da xép

Danh gia chat lugng hién tai cia cong trinh theo  Muc C: Chét luong kém.
cac muc do: Chat lwong hién tai ctia cong trinh duoc danh
Mtrc A: Chat lugng tot; gia theo bang 4.6

Mirc B: Chét lugng trung binh;

Bang 4.6: Panh gia chat lugng hién tai ciia cong trinh

Mirc d6 Piéu kién danh gia
A Céc thiét bi va cac hang muc cong trinh khong bi hu hong

B

Cong chi bi hu hong & nhitng b phan két ciu khong quan trong (nha tram, két ciu gia
¢ mai b, dudng di); c6 thé sira chira thong qua cong tac duy tu, bio dudng hang nim

Cong trinh bj hu hong nghiém trong, anh huong dén hiéu suét, can sira chita, nang cip
kip thoi

4.2.2. Tiéu chi danh gid on dinh tham

Bing 4.7: Bang tiéu chi danh gia 6n dinh thim cong trinh cip nuwéc

C

Mirc dé én

] Tiéu chuan danh gia
dinh tham

- Khithda man tat cad cac diéu kién sau day:

- T6ng lvgng thdm nhd hon hodc bang téng lwvgng nwéc tén that do tham
theo tinh toan thiét ké;

- Gradient thdm I&¢n nhat tai cac di€ém cuc bd (epmay) NNS hon tri s6 gradient cho
phép (Dde): Jomax < Didep;

Gradient tham trung binh tinh toan (Jy) nhé hon tri s6 gradien t¢i han trung
binh cta cot nwéc () co xét d&n hé s6 tin cay (K,): Ju < UP/K);

- Ap lyc thdm va 4p lyc ddy ngwoc nhd hon hodc bing gia tri thigt k& (d6i vai
hé treo, bé chira, dap bé tong, bé tong cot thép va cac cong trinh xay duc);

- Thong s6 cua thiét bi tieu nwdc dam bao yéu cau ky thuat.

Khi xudt hién mét trong cac tinh hué ng sau day:
-Téng lvgng thdm l¢n hon té ng lwgng nudc té n that do tham theo tinh toan
thi€t ké;

- Co it nhat mét gia tri Gradient tham I6n nhat tai cac diém cuc bd (Jepmax) DENg
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tri s6 gradient cho phép (([Jule) hodc tri s6 Gradient tham trung binh tinh toan

(Ju) b&ng tri s6 gradien t&i han trung binh cta cot nuédc (J'°) cd xét dén hé s6
tin cay (Ky);

- Ap lyc thdm va ap lyc ddy nguoc lén hon gia tri thi€t ké nhung dap va cac
cong trinh xay didc van ddm bao & n dinh trwgt trong cac treang he p tinh toan

theo quy dinh.

Khi xuat hien mg t trong cac tinh hué ng sau day:

- CO it nhat mot gia tri Gradient tham lén nhat tai cac diEm cuc bd Jcpmay) 16N
hon tri s6 gradient cho phép (([Jc,) hodc tri s6 Gradient tham trung binh tinh
toan (Jy) 16n hon tri s6 gradien t&i han trung binh cta cét nwéc (Ji°) cd xét dén
hé sé tin cay (K.);

- Ap lyc tham, &p lwc ddy nguoc gia ting dét ngot, bat thwong, I¢n hon gia

tri thi€t k& lam dap va cac cong trinh xay duc c6 khad nang mat 6 n dinh;

- Thdng s6 cua thiét bi tieu nwédc khong dam bao yéu cau ky thuat.
4.2.3. Tiéu chi danh gia on dinh két cau

Bang 4.8: Bang tiéu chi danh gia 6n dinh két cAu cong trinh cip nuéc

Mire d6 on dinh
két cau

Tiéu chuin danh gia

Khi thoa man tat ca cac diéu kién sau day:

a) Bdi vai dap dang bang dat, da:

- Chuyén vi ctia dap nho hon gia tri cho phép;

- Mai dap 6n dinh.

b) Béi véi dap dang bang bé téng va bé tong trong lyc:

- Bap khong bi 1Gn, chuyén vi ngang;

- Pap 6n dinh truot, lat;

- Nén dap va bé tong than dap du kha niang chiu lyc.

¢) Béi voi Hb treo

- Két ciu mai b ho, day hd 6n dinh khéng bi sat truot

- Khéng xuét hién khe nut hoic khe nit c6 bé rong nam trong pham vi cho phép

- Ho khong bi 1an, chuyén vi

- Nén d4y ho dam bao kha nang chiu luc

d) Déi vai cdng trinh giéng thu (Giéng tia, giéng khoan, giéng dao)

- Thanh vach giéng khong bi sut IGn

- Khéng xut hién khe niit thanh giéng hozc khe nut c6 bé rong nam trong pham vi cho
phép

¢) Boi véi cac cong trinh lién quan:

- C4c b phan cdng trinh 6n dinh truot, lat;

- Nén cac hang muc dam bao kha ning chiu lyc.

Khi xuét hién mét trong cac truong hop sau:

- D6i véi dap dang bang dat, da: Mai dap da ting bi mat 6n dinh truot va da dwoc sia
B chira; mai dap hién tai dam bao 6n dinh.

- Déi voi dap dang bang bé tong, bé tong cbt thép: Dap bi 1Gn va chuyén vi ngang trong
gidi han cho phép;

TAP CHi KHOA HOC VA CONG NGHE THUY LQ!I SO 76 - 2023 9



| KHOAHOC

(of0] e} \[e]3]2

- Ddi vai cac Ho treo, ao thu nuwdc mach 16: Mai hd da ting bi mat 6n dinh truot va da
dugc stra chira; mai cong trinh hién tai ¢am bao 6n dinh. Nén cong trinh bi lan nhung
trong giGi han cho phép

- Pbi véi cac cong trinh lién quan: Cac bo phan cong trinh 6n dinh truot, 1at va nén cac

hang muc dam bao kha nang chiu lyc.

a) Doi véi dap dat, da:

- Mai dap bi mat 6n dinh.

¢) DBo6i véi Ho treo

- Mai khoéng dam bao 6n dinh;

Khi xuét hién mét trong cac truong hop sau:
- Pap bi Itn, chuyén vi 16n hon gia tri cho phép;

b) Bdi véi dap bé tong, bé tong cét thép:

- Lan, chuyén vi cua than, nén dap Ién hon gia tri cho phép;

- Pap khong dam bao 6n dinh truot hoic 6n dinh lat;

- Nén dap va bé tong than dap khong dam bao kha niang chiu lyc.

- Lan, chuyén vi cia mai, nén 16n hon gia tri cho phép;

- Nén cong trinh va két cdu bé tong khong dam bao kha nang chiu luc.
¢) Déi véi cac cong trinh lién quan:

- C4c bo phan cong trinh khéng dam bao on dinh truot hodc 6n dinh lat;
- Nén khong dam bao kha ning chiu lyc.

4.2.4. Tiéu chi danh giG tinh trang boi ling
trudc cong trinh

Bun cét lang dong trudc dap dang c6 thé lam
bdi 1ap thu hep kich thudc ctra lay nuée dan dén
suy giam kha nang thao cua ctra liy nuéc va
quan trong hon 1a sy gia tang ap luc bun céat
cling véi céc tai trong khac co thé 1am mat on
dinh dap dang.

Panh gia mirc do ling dong cua bun cat trude
dap theo cac mure do sau:

Muc A: Bun cét lang dong khdng gay mat an
toan cho dap dang;

Muc B: Bun cat ling dong c6 thé gay mat an
toan cho dap dang; can tang cuong giam sat

Mirc C: Bun cat ling dong gay mat an toan
cho dap dang, can nao vét bun cat trudc
dap.

Tinh trang bdi ling caa bun cat trude dap dugc
danh gia theo Bang 4.9: Panh gia tinh trang boi
lang trudc dap bang 4.9 Trong d6 Ky, K lan luot
1a hé sb an toan 6n dinh truot va 6n dinh 14t cua
dap dang co tinh dén tac dung cua ap luc bun
cat trude dap, [K] 12 hé s6 6n dinh cho phép.

Biang 4.9: Panh gia tinh trang boi ling truéc dap

Mirc dd Piéu kién danh gia
A Ki>[K] va Kj > [K]
B 1,0 <K< [K] va K; > [K]
hoac 1,0 <K< [K] va K¢ > [K]
C Mot trong hai hé s6 Kt hodc Kjnhé hon 1,0

4.2.5. Tong hop tiéu chi ddnh gid tinh 6n dinh céng trinh

Bang 4.10: Bang tong hop tiéu chi dinh gia 6n dinh cong trinh cip nuéc

Mirc do danh A ven X .
cx R e Dieu kié¢n xép loai
gia on dinh ) :
1 Tat ca cac ti€u chi trong muc 0 dat muc “A”
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2 Tat ca céc tiéu chi trong muc 0 dat miac “A” va “B”
3 Céc truong hop con lai
Trong do: Béo cdo cling da néu dugc cac co so khoa hoc

Mirc 1: Cong trinh cap nuée 6n dinh

Mirc 2: Cong trinh cap nudc kém 6n dinh, phai
tang cuong kiém tra, giam sat

Mirc 3: Cong trinh cap nudc khong on dinh, co
nguy co mat an toan; can tién hanh kiém tra, stra
chira, nang cap ngay.

5. KET LUAN

Tinh 6n dinh ctia (ngudn + cong trinh) cip nudc
sinh hoat tai cac ving khan hiém nudc tuy thudc
vao diéu kién tu nhién, dia hinh, dia chét, vat tu
vat li¢u thi cong, trinh d quan 1y, khai thac van
hanh cong trinh cling nhu nhan thic cua d6i
tuong st dung nude. Bao cdo ndy di dé xuit
mot bo tiéu chi danh gia tinh 6n dinh cia ngudn
va cong trinh cap nudc cho cic mo hinh cép
nudce sinh hoat cho khu vye nghién ctru.

Béo céo da trinh bay kha diy du cac dang mo
hinh cép nudc, trong 6 phan lam 2 dang chinh:
M6 hinh khai thac nudc mat (dap dang, dap
ngém, hd treo, mach 19.. .) va mo hinh khai thac
nude ngam (cac loai giéng).

TAI LIEU THAM KHAO

dé danh gia tinh 6n dinh ctia mé hinh cip nudc.
Céc co so quan trong d6 1a: (1) Hé thong cac tai
ligu khao sat, thiét ké, khai thac van hanh...cua
cong trinh; (2) Cong tac khao sat, danh gia quan
tric hién trang cong trinh va (3) Hé thong cac
tiéu chuan, quy chuan quy dinh dé lam can cir
danh gia

Tir d6 xdy dyng bo tiéu chi danh gia tinh 6n
dinh ctia m6 hinh cap nudc cho ving nui cao va
khan hiém nudc & Viét Nam nhu sau:

Péi véi Ngudn:

+ Tiéu chi dap tmg duoc nhu cau sir dung nudce

+ Tiéu chi dap ung yéu cau vé chat luong nudc
ctia nguon cap

Pbi véi cong trinh:

+ Ti€u chi danh gi4 hién trang cong trinh

+ Tiéu chi danh gia 6n dinh tham

+ Tiéu chi danh gia 6n dinh két cau

+ Tiéu chi danh gia bdi lang trude cong trinh
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