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Chuong I:
Mé Pau

I. TAT NGUYEN NUGC VA DAC PIEM CUA TAI NGUYEN NUGC

Moi su phét trién cta sy ty nhién va xa hoi déu lién quan dén
nudc. Nudc 1a dong luc chi yéu chi phdi moi hoat dong vé dan sinh
kinh té cta con ngudi. N6i tom lai, khong c¢é nudc thi khong cé su
s6ng.
1. Su phan bé ctia nudc:

Trén hanh tinh cla chung ta nudc ton tai trong khong gian rat
rong dudi nhiing dang khac nhau.

- Nudc mit dat: tic 1a nudc & song, sudi, ao, hd, bién, nudc nay
ndm trén bé mit cda trai dat.

- Nudc trong ting khi quyén: loai nudc nay tén tai dudi dang
may va hoi nudc, trong khoang khong gian 15km cach mit dét.

- Nudc dudi dat (nuidc ngam), nudc ngdm nidm dudi mat dat, ton
tai trong khoang 1km cach mit dat.

Luong nudc & cac dai duong chiém 95,5%; nudc dang bing & 2
cuic clia qua dat chiém 1,7%; nudc ngadm chiém 1,7% (da phan 1a nudc

min); nudc ngot trén mit dat ¢ song ao hd chiém mot ty 18 rat nhé (1%)



2. Dic trung cia nudc:

Nudc duge danh gia theo 3 déc trung sau:

- Lugng nudc.

- Chat lugng nudc.

- Dong thai cia nudc.

3. D4c tinh cua nudc:

Nudc ¢o cac dic tinh sau:

- Tinh van dong lién tuc cua nudc.

- Tinh lan truyén.

- Tinh chu ky. Tinh chu ky theo xu thé chu ky ndm hoic chu ky
nhiéu niam.

- Tinh ngdu nhién: sy hinh thanh dong chay va qua trinh bién doi
clia n6 1a tong hgp nhiéu yéu t6 do dé phu thudc chii yéu vao sy bién
d6i nglu nhién cia cac yéu t6 anh hudng dén dong chay.

- Tinh quy luat: tinh quy luat khong chi dudc thé hién & chu ky
xudt hién dong chay trong ndm ma con thé hién & sy bién doi cé quy
luat theo khong gian do chi phéi bédi cdc yéu té dia hinh va hoat dong
khi hau cda tiing vung.

4. Dic thu cla tai nguyén nudc:

Tai nguyén nudc khdc véi tai nguyén khdc 1a 6 chd nude cd dic

thu 1am 1¢i va gy hai. Nhiém vu cua con nguéi la khai thac mit 1¢i va

phong chdng mit hai clia nudc.



IL. KHAI THAC TAI NGUYEN NUGC

Viéc khai thac st dung tai nguyén nidc, con ngudi da thuc hién
tti khi méi xuét hién & hanh tinh nay, tuy nhién do su phat trién cla xa
hoi viéc khai thac tai nguyén nudc ngay cang tién bd va hién dai hon.
Tai nguyén nudc dugc khai thac phuc vu cho con ngudi 6 cac linh vic
sau:

1. Khai thac nuéc phuc vu cho cong nghiép va dan sinh:

Con ngudi song dudc phai cé nudc, vdi ving nong thon thi viec
khai thac nudc sinh hoat gia don nhu viéc khai thac nudc tif song, sudi,
dao giéng, ... Nhung & thanh phd va khu cong nghiép thi viéc giai
quyét nudc phuc vu cho san xuét va sinh hoat lai 1a vin dé 16n can
dugc nghién ctiu can than dé cé cong trinh cAp phuc vu diy di cho
hién tai va sy phét trién cta thanh phd trong tuong lai.

2. Khai thac nude phuc vu cho néng nghiép:

Viéc dung nudc dé tudi cho cay trong con ngudi da thuc hién tu
xa xua. Dén nay cdc cong trinh thuy I6i phuc vu tudi da phat trién rong
khip & cac qudc gia vdi trinh do ky thuat va quy mo phuc vu khdc
nhau.

3. Lgi dung ning lugng nudc dé phat dién:
Ngudi ta da 1gi dung thé ning cta nudc véi luu lugng nhat dinh

lam quay tuabin thuy dién, tuabin nay kéo theo may phat dé phat dién.



Thuy dién & nudc ta phat trién kha manh, hién nay cong sut cac tram
thuy dién da chiém phan I6n cong suat dién chung clia ca nudc.
4. Loi dung méi trudng nudc dé giao théng thuy 10i.

5. Lgi dung méi trudng nudc dé nudi trdng thuy san.

III. PHONG CHONG MAT HAI CUA NUGC
1. Phong chdng ung:

Ngudi ta dd xay dung cac cong trinh tiéu ing dé thyc hién viéc
tieu thdo nudc thiia ra khéi khu trong trot bdo ddm cho cay trong
khong bi nhap, on dinh ning suit cdy trong.

2. Phong chéng I Iut:

Dé phong chéng 1i lut ngudi ta da xay dung dé song, dé bién,
cong trinh thoat I1ii... d€ phong chong su uy hiép cua lut.
3. Phong chdng x6i mon dt:

Dé thuc hién phong chdng x6i mon dat ngudi ta da dung ky thuat
canh tdc hop ly, trong va bao vé riing, xay dung cac cong trinh chdng

sat 15 va bao vé dat trong trot.

IV. NHIEM VU VA NOI DUNG CUA MON HOC THUY VAN
T cac yéu cau cua cac nganh 16i dung tai nguyén nudc, can phai
tinh toan lugng nudc dén i séng sudi dé lam co sé dua ra cac giai

phép cong trinh thich hop. Mit khéc ti cac yéu ciu bao vé dé phong



trii mit hai cda nudc cling can tinh todn luong nudc dén gay hai dé tu
d6 dé xudt cac giai phap cong trinh thich hop.

Mbén hoc thuy vin cong trinh ¢é nhieme vu x4c dinh can béing
nudc trong hé thdng khi ciu tric hé thdng va cac yéu cau nudc dudgc
xdc dinh. Nhiém vu co ban cia mon hoc 1a:

- Danh gia tiém ning tai nguyén nudc trong hé thong.

- Tinh to4n can bang nudc.

- Xac dinh quy luét thay déi cia dic trung ngudn nudc thuy vin
cong trinh khong di su nghién ctiu nhiing quy luat cia qua tinh dong
chay (nhu moén Thuy lyc) ma nghién cdu cdc phuong phap tinh toan
cac dic trung thuy vin, tinh todn can bang nudc khi 1ap cac quy hoach
va thiét ké hé théng ngudn nudc.

Noi dung clia mén hoc Thuy vin cong trinh 13 cung cép nhiing
kién thiic co ban vé:

- Sy hinh thanh dong chay trén s6ng ngoi.

- Phuong phap xdac dinh céc dic trung thuy van phuc vu cho quy
hoach thiét ké cong trinh.

- Nguyén ly c¢d ban vé can bing nudc va tinh todn diéu tiét dong

chay phuc vu cho cdc nganh dung nudc.



Chuong II:

SANG NGOII VAI SEU HCNH THAINH
DOING CHAIY SANG NGOITI

I. HE THONG SONG NGOI

Nudc mua roi xudng dat mot phan ton that do béc hoi, mot phan
ngdm vao dat, phan con lai chdy trén suon déc tp trung vao cac ranh
nudc rdi sau dé tao thanh khe sudi va chdy vé ha luu hinh thanh hé
thdng song ngoi. Hé théng séng ngoi gdm co song chinh cung véi
song nhanh va cdc khe sudi tap trung nudc vé dong song dé. Hinh
dang clia hé thong song ngoi c¢é thé phan thanh céc loai sau:

- Hé thong song hinh nan quat

- Hé théng song hinh 16ng chim

- Hé théng song hinh canh cay

- Hé thong song hinh song song

Thd{ Nguyén

Phd Lai

Song Dudng

Soéng hinh nan quat Song hinh 16ng chim



Séng Ma

Song hinh canh cay Song hinh song song

II. LUU VUC SONG VA DAC TRUNG CUA LUU VUC SONG
1. Luu vyc séng:

Luu vuc song 1a phan dién tich mit dit ma trudec dé chdy ra
song, no chinh 1a dién tich tap trung nudc cua song. Luu viic cia mit
cit khéng ché 1a phan dién tich tap trung nudc dé d6 vao mit cit song
do.

2. Dudng phan thuy cua luu vyc:

Pudng phan thuy nudc mit 1a dudng ndi cac diém cao nhit xung
quanh luu vuc, nudc mua roi xudng 2 phia cia dudng phan thuy sé
chay vao 2 luu viic song khac nhau.

Pudng phan thuy nudc ngidm 1a dudng ndi cac diém cao nhit ctia
tang khong thim trén cing xung quanh luu vuc. Khi nudc ngdm xudng
2 bén cla dudng phan thuy ngam thi nudc chdy vao 2 song khic nhau.

Viéc xdc dinh dudng phan thuy ngdm rat khé khin va tén kém do dé



ngudi ta thuong 14y dudng phan thuy mit 1am dudng phan thuy chung
cua luu vuc.

Dudng phan thuy mit

Dudng phan thuy nuidc mit

va nudc ngam

Xac dinh dudng phan thuy

3. Cac dic trung hinh thai cda khu vuc:

a. Dién tich Iuu vuc F (kn?’):

Dién tich khong ché béi dudng phan thuy cla luu vic dudc goi
1a dién tich luu vuc, ky hiéu 1a F dugc tinh biang km?.

b. Chiéu dai séng chinh L (km):

Chiéu dai song chinh 13 chiéu dai dudng chd luu clia dong song
chinh tii nguédn ra cta song, ky hiéu 1a L don vi tinh 13 km.

c. Chiéu dai Iuvu viic L, (km):

Chiéu dai luu vuc 1a dudng gdp khic ndi cdc trung diém mit cit
ngang luu vuc tii ngudn ra ctia séng, mit cit ngang nay thing géc vdi
dong chdy. Thudng ngudi ta xem chiéu dai song chinh tuong duong

véi chiéu dai luu vuc, L~ L,.



d. Chiéu réng binh quén luu vic B (km):

Chiéu rong binh quan Iuu vuc dugce x4c dinh nhu sau:u

B= Li(km)

1
e. Hé s6 hinh ddng cua luu vic K,:
Hé s6 hinh dang cta luu vuc dudc x4c dinh nhu sau:

F L.B B

2 L.L, L,

4=

£ DY cao binh quéan cua Iuu vuc H,:
Do cao binh quan clia luu vuc dude xac dinh trén ban d6 dia hinh

theo cong thuic sau:

Zfi 'hi _ Zfl 'hi
Sf, F

h; : cao trinh binh quan gitia 2 dudng dong muic

H,, =

f. : dién tich gifia 2 dudng doéng mtic
F : dién tich Iuu vuc
g D¢ doc binh quén cda Iuu vuc I,
Do déc binh quan cida luu vic dude xdc dinh trén ban dé dia
hinh theo cong thiic sau:

Ibq:Ah' &
21

b, : chiéu dai binh quén gitia 2 dudng déng muic

Ah : chénh 1éch gitia 2 dudng dong muic



F : dién tich gilia 2 dudng dong muic
h. Mt dé ludi song D (kmv/knt’):
Mat d6 Iudi séng dude xac dinh nhu sau:

D:zLi
F

>L, : tong chiéu dai cla tit cd song sudi trong luu vuc (thudng
thong ké déi véi nhiing con song c6 chiéu dai tii 100km trd 1én)
F : dién tich Iuu vuc
4. Dic trung cla dong sdng:
a. Mgt cdt doc cuia song:
Mt coc doc ctia song 13 mat cét theo chiéu dong chdy qua truc
long song. Ban do mit cét doc song cho ta biét su hinh thanh phan bd
doc déc dong song:

Bién gidi Viét Trung

Miit cit doc Song ba

Van yén
' Hoa binh
'Vao song Hong

b. M3t cit ngang:
Mit cit ngang cda soéng tai mot vi tri ndo d6 1a mit cit vudng

gde véi hudng dong chdy tai vi tri d6. Mit cit ngang cuia song cho ta

10



biét phan long song (1a phan séng nudc chay vao mua kiét) va phan

bai song (1a phan dat dai bi ngap vao mua I{)

Mt cit ngang sang

c. P6 déc mét nudc:
Do dbéc mit nudc 1a ty s6 do chénh myc nudc AH tai 2 mit cit

v6i khoang cach L.

._AH_H,-H,
L L

Trong mot con sdng thi i nhd dan tif ngudn dén ciia song.

III. SU HINH THANH DONG CHAY SONG NGOI
1. Khai niém vé dong chay song ngoi va hinh thanh dong chay:

Dong chay 1a lugng nudc cla luu vic chdy qua mit cit cla ra
sau mot thoi gian nhat dinh cung véi su thay doi ctia nd trong thdi gian
d6. Theo ngudn gdc cla dong chdy thi ngudi ta chia dong chdy ra 2
phan: dong chdy mit va dong chay ngam.

- Dong chdy mit hinh thanh do nudc trén mit Iviu vuc sinh ra (tu
mua hodc tuyén tan) va tap trung vé tuyén ctia ra. Dong chiy mit chi

hinh thanh trong thdi ky ¢6 mua.
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- Dong chdy ngdm do nudc ngdm cung cip cho séng. Dong chay
ngam hinh thanh ca trong thdi ky cé mua va thsi ky khong cé mua,
chinh dong chdy ngam da lam cho con sdng quanh nim cd nudc.

Dong chdy trong song & nudc ta déu do mua tao thanh, khi mua
réi xuéng mot phan tao thanh dong chdy mit, phan con lai ngdm
xudng dat va tao thanh dong chay ngdm cung cép cho hé thong song.

Mt trong nhiing dic thu clia dong song 1a sy ton tai tinh chu ky.
Xét trong thdi gian dai (nhiéu nim) thi c¢é nhiing nim lién tuc dong
chay dbi dao rdi cé nhiing ndm lién tyc lugng nudc nghéo kiét. Néu
xét trong mdt ndm binh thudng thi ¢d thdi ky nhiéu nudc vao céc
thang mua mua goi 1a dong chay 1 va co thoi ky it nide vao cdc thang
mua kho ta goi 1a dong chdy kiét. Trong thoi ky mua 10 dong chdy
sinh ra cht yéu la dong chay mit, con thdi ky mua kiét thi nudc ngdm
13 ngudn cung cép chinh cho sdng ngoi. Thdi ky bit dau vao mua Il va
mua kiét phu thudc vao diéu kién khi hau tting ving.

2. Cac dic trung biéu thi dong chay:

Dong chdy dugc biéu thi qua cac dic trung sau:

a. Luu ligng Q (m’/s):

Luu lugng 1a lugng nudc chdy qua mit ct trong mot don vi thdi
gian (m*/s hodc I/s). Luu lugng trén song thay doi theo théi gian. Dd

thi biéu thi su thay doi dé goi la dudng qua trinh luu lugng Q(t). Luu

12



lugng binh quan trong thdi gian T, dudc xac dinh tu duong qua trinh

luu lugng nhu sau:
— 1.
=— t)dt
Q TLQ()

b. Tong luong dong chdy W (n1’):
Téng ludng dong chay 1a lugng nudc chdy ra mit cit ctia ra trong
thoi gian AT nao do (thang, mua, nam)
W = ["Q(t)dt
c. D6 sdu dong chdy cua luu viic Y (mm):
Do sau dong chay luu vuc 1a ty sé gitia tong lugng dong chay
W(m?) véi dién tich luu vic F (km?)

1°W W
10°F  10°F

(mm)

Trong d6: W (m’), F (km?)

d. Modum dong chdy M (I/s - knr’)

Modum dong chay la luu lugng dong chay trén mot don vi dién

tich cua luu vuc:

M= IOF.Q (I/s - km*)  Trong do: Q (m’/s) , F (km?)

e. Hé s6 dong chdy a:

Hé s dong chay la ty s6 gitfa Iuu lugng dong chiy va lugng mua

o= X Trong do: X (mm), Y (mm)

13



IV. NHAN TO ANH HUGNG DEN DONG CHAY SONG NGOI
1. Mua:

Muia 1a nhan t6 cht yéu cta su hinh thanh dong chay.

a. Dic trung biéu thi cia mua:

- Ludng mua: lugng mua trong mot thoi doan nao do la 16p nudc
mua dugc tinh bing mm trong thdi doan d6. Vi du: mua ngly
(mm/ngay); mua thang (mm/thang); mua ndm (mm/ndm). Lugng mua
nim thudng dung dé so sanh vé lugng mua gidia cac vung. Lugng mua
thang thudng dung d€ so sanh lugng mua gida cac thdng trong nim
hodc gitia cac mua.

- Cuong d6 mua tic thoi: cuong dd mua tuc thdi a, 1a lugng mua
do dugc trong thdi gian don vi (mm/phut) (mm/h)

- Lugng mua trong thoi doan AT: dudgc ky hiéu la: Hy,.

H, =YaAt
1

at : cuong do mua binh quan trong thoi doan AT
n : s6 théi doan tinh toan X(mm),
Néu lugng mua cang 16n thi a(mm/ph) X
dong chay 16n, va cudng do mua 1dn

thi dong chay cung sé 16n. Nhung a(t)

trong quy luat khi tuong thi khi ugng

"t
mua I6n thi cudng dd mua lai nho va ngugc lai khi cuidng do mua 16n

thi lugng mua lai nhé. Ta vin thdy dudc ring véi tran mua rao thi
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cuong do mua rat 16n trong thdi gian ngin va ligng mua van nhé hon
nhiing tran mua diam dai ngdy vdi cudng d6 mua nhd hon. Vay ta phai
tim vdi trAn mua mAay ngay sé cho dong chdy 16n nhat.

Muia rao thudng gay Il nén can phai nghién ctiu ky.

‘A A? )l A
Tiéu chuan mua rao cua Viét Nam

At (ph) 5' 10' 30' 60' 240' 1440'

X (mm) 4,0 6,5 11,0 14,0 20,0 50,6

a (mm/ph) 0,8 0,66 0,35 0,23 0,08 | 0,035

b. Phan loai mua:

- Mua déi luu: V& mua he 16p khong khi am sat mit dit do mit
tréi dot nong 16p khong khi nay bdc 1én tao thanh 16p khong khi déi
Iuu véi 16p khong khi lanh trén cao gdy hién tugng mat nhiét, hoi nudc
ngung ty lai gdy mua kém theo hién tugng sdm sét, loai mua nay goi 1a
mua déi luu ¢é cudng do 16n nhung trén pham vi hep.

- Muza dia hinh: Khéi khong khi 4m trén dudng di chuyén gip
nui cao, khdi khong khi nay sé bdc 1én cao gy hién tugng lanh vi
dong Iuc. Hoi nudc ngung tu lai gdy mua & suon dén gié (nhu & phan
Tay Trudng Son), phan bén kia sudn nui cao gié khong con mang hoi
nudc nén bi néng lén vi ma sat (nhu hién tuong gié Lao & Dong

Trudng Son vung Béc trung bd)
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- Mua gio xody: La mua do hién tugng gio xody gay ra, loai mua
nay lugng mua 16n, pham vi rong, thdi gian kéo dai thudng sinh lut 10i.
Muia gié xody gdm cac loai sau:

+ Mua frong lanh: Mua frong lanh la khi khi doan lanh di
chuyén gip khi doan ndng am, khi doan néng bi mat nhiét lam ngung
tu hoi nudc sinh ra mua.

+ Mua frong nong: Mua frong nong la khi khi doan nong di
chuyén gip khi doan lanh, khi doan néng bi mét nhiét ty may gay ra
mua.

+ Mua bdo: Khi ¢6 bdo gid xody rat manh hat khong khi 4m 1én
cao, khéi khong khi nay bi lanh di va sinh ra mua 16n. O nudc ta bao
13 nguyén nhan chii yéu gay ra mua 16n trong mua mua.

c. Ché do mua:

Nudc ta ndm & vung nhiét déi gid mua nén trong mot nim phan
thanh 2 mua ro rét: mua mua va mua kho. Mua mua 6 méi noi déu co
khéc nhau, ¢ ving mua mua bat diu sém, cé ving mua mua bit dau
mudn, nhung ndi chung trong mua mua thudng chi 4 - 5 thang nhung
chiém mat lugng mua rat 16n so vdi toan nim.

d. Phuong phap tinh mua binh quén Iuu vuc:
Luong mua trén luu vuc khong dong déu béi vay phai bé tri cdc

tram do mua cho hgp ly, dai dién dudc cho Iuu vic d6. Lugng mua

16



binh quan luu vuc trong nim hoic thang thudng tinh theo mot sd
phuong phap sau:
- Phuong phdp binh quén s6 hoc:
Luong mua binh quan dugc
tinh theo cong thuc sau:

n

do mua

X

n :s6 tram do
X : lugng mua 6 tram thy i
Phuong phdp nay sti dung khi trén Iuu vuc ¢d nhiéu tram do mua
va bo tri vi tri dic trung.
- Phuong phap da giac:
Phuong phap nay coi ludng gm do mua
mua do dugc clla mot tram dai dién
cho mdt vung xung quanh tram do,
hinh dang cua ving do mdi tram
phu trach co dang da giac. Cach thuic
hién: dau tién ndi cac tram véi nhau d€ thanh hinh tam gidc, sau dd vé cdc
dudng trung truc cta tam gidc s€ hinh thanh hinh da gidc do mdi tram phu trch.

Lugng mua binh quan dugc tinh nhu sau:

17



f. : dién tich do tram thu i phu trach
X : lugng mua cua tram thii i

Zn:fi = F : dién tich luu vic
1

- Phuong phdp dudng déng tri:
Dudng ddng tri mua dugc co quan khi
tiong 1ap trén co sé tai lidu cua cac tram.

Lugng mua binh quan dudc xac dinh nhu sau:

n (X +X
f, i i+l
ZI: 1( 2 ) Xi+1

F X;

X

f, : dién tich ndm gitia hai dudng ding tri
X, X, : luong mua tuong vng cla hai dusng ding tri
2. Boc hai Z:

Béc hoi 1a lugng nudc thoat khdi mit dat. Lugng bdc hoi dugc
tinh bing mm/ngdy, mm/thang, mm/nim. Yéu t6 boc hoi anh hudng
dén mua va dong chay.

3. Gio, bao:

Gi6 anh hudng dén bdc hoi va mua vi gid van chuyén hoi nide
lam ting kha ning bdc hoi, lam nhiéu dong khong khi sinh mua. Gid
¢ 2 dic trung chi yéu: hudng gid va cap gid.

Nim 1805, Bo-pho da dua ra bang cdp gié nhu sau:

Gi6 dudc chia 1am 12 cip, gid cip 6, cip 7 goi la ap thap nhiét

ddi, gid ti cap 8 dén cap 12 1a bao.

18



Cip| V/(m/s) | V(km/h) Trén mit bién Trén mit dat

0 <0,3 Yén lang Khéi 1én thing

1 103-15 1-6 |Thuyén cd chong chanh |Khdi hoi léch

2 | 1,6-33 | 6-12 |Thuyén budm di dudc|Mit ngudi thay mat, 14 cay
2-3haily/h Xa0 Xac

3 | 3,4-54 | 12-20 |Thuyén budm lic, thuyén|Canh cay nhd lay dong la
di3-4haily/h c6 mdé rong

4 | 55-79 | 20-30 |Thuyén budm néu cin|Gid tung bui, vun gidy bay,
budm thi sé nghiéng 1 |canh cay nhd bi lic
bén

5 180-10,7| 30-40 |Thuyén ca phai thu hep | Cay nhiéu 1a bj lay dong,
budm séng nhé trén mit hd

6 |10,8-13,7| 40-50 |Danh cd s nguy hiém Canh cay 16n lay dong, day

dién kéu vi vu, du khd mé

7 |13,9-17,1| 50-62 |Thuyén ca phdi vé bén, Toan ciy lay dong, ngudi
tau 16n phai tha neo di thay luc can

8 [17,2-20,7| 62-75 |Thuyén c4 phai vé bén, Canh ciy nhd bi gdy, ngudi
tau 16n phai tha neo di bi can manh

9 |20,8-24,4| 75-90 |Thuyén ca phai vé& bén, Ong khdicd thé bi gdy
tau 16n phai tha neo

10 |24,5-28,4| 90 - 100 | Thuyén ca phai vé bén,| Canh cdy bi gdy trén mit
tau 16n phai tha neo dat it khi gip

11 |28,5-33,5/100 - 120 | Thuyén ca phai vé bén,| Ton that nhiéu, trén mit
tai 16n phai tha neo dat it khi gip

12| >335 >120 |Thuyén ca phai vé bén,|Ton thit nghiém trong,

tau 16n phai tha neo

trén mat dat rat hiém.
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4. D6 4m khong khi:

Do am khong khi anh hudng dén mua. D6 4m khong khi 1a mat
d6 hoi nudc co trong khong khi. D6 4m khong khi dudc biéu thi bing
d6 am tuyét déi va do am tuong doi.

5. Nhan t6 mit dém:

a. Vi tri dia Iy- Vi tri dia ly luu vuc biéu thi bing kinh do, vi do,
cac nhan t6 khi hau thay doi theo vi d6 va do cao ctlia luu vuc.

b. Pdc tinh thé nhudng va dia chat: Thd nhudng dia chat thé hién
§ tinh thAm cua dat, c6 quan hé dén dong chay ngam va mit.

c. Ldp phu thuc vat: Lép phi thuc vat 1am ting d6 ngdm cua dat.
Néu dat xdp rdi rac thi lugng ngdm ting tao dong chiy ngdm 16n,
dong chay trén song sé diéu hoa hon. Lép phd thuc vat c¢d tic dung
chdng x6i mon dat.

d. Ao hd ddm Idy: Cé tac dung diéu tiét dong chdy.

6. Hoat dong cia con nguoi:

- Nong nghiép: ky thuat canh tic nong nghiép anh hudng tot, xdu
dén dong chay.

- Lam nghiép: bao vé riing va khai thic rung.

- Thuy Igi: cong trinh thuy 1gi sé diéu tiét dong chay
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Chuong III:

PHEANG PHAIP THAUNG KA XAIC SUAUT
TRONG TENH TOAIN THUYI VAN

I. ¢G sG CUA VIEC UNG DUNG PHUGNG PHAP THONG KE XAC
SUAT TRONG TINH TOAN THUY VAN

Nhu trén da trinh bay, nudc ¢o 2 ddc thu lam 1gi va gay hai. Con
ngudi phai khai thadc mit Igi va phong chéng mit hai clia nudc, mudn
thé phai biét dugc ngudn nudc khai thac va ngudn nudc gay hai. Dé
thiy dugc tinh chét can thiét dung phuong phdp théng ké xdc suét
trong tinh toan thuy vin, ta xem xét hai vi du sau:

Vi du 1: Cong trinh khai thac mit 1¢i cla nudc

Vi duy theo yéu cau dung nudc cta khu dan cu va khu cong
nghiép ctia mot thanh phd can phdi xdy dung mot nha may nudc vdi
Iuu lugng Q = 3m?/s, ngudn nudc dugc ldy ti song vdi tan suit bio
dam P = 95% (tiic 1a vé mit ly thuyét trung binh trong 100 ndm ngudn
nudc phai bio didm dugc 95 ndm). Nhu vay van dé dit ra 1a ngudn
nudc song dé cd bdo dam theo yéu cau dit ra hay khong. Vi dong chdy
trén song 1a mot hién tugng ngiu nhién nén ciing c6 thé bao dam va
cling ¢4 thé khong bao dam di nudc. Do d6 ta phai dung phudng phap
thong ké xac suat luu lugng trén song dé tim ra luu lugng ting vdi tin

suat bao dam cda no.
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Vi du 2: Cong trinh phong trii mit hai cia nuidc

Vi du dé bdo vé mot thanh phd va khu cong nghiép ndm ven
song thudng hay xay ra 10 lut, ngudi ta dua ra du an xay dung dé song
dé chdng 14, véi yéu cau chdéng dude con 1d 200 nim gip mot 1an (tic
1a véi tan sudt P = 0,5%). Vay phai thiét ké dé song d6 vdi cao trinh
dinh 1a bao nhiéu. Vi cao trinh muc nudc 10 6 song la mot hién tuong
ngu nhién nén khong thé khing dinh dugc tri s6 chinh xac. Ta khong
thé dung sb liéu do dac vai nim ma tinh toan dugc ma phai dung
phuong phap thdng ké xdc suit dé xac dinh muc nudc séng theo tin
suat thiét k&, tii d6 mdi c6 ¢ sé dé xdac dinh cao trinh dinh dé bao vé

thanh phé.

IL. XAC SUAT, DAI LUGNG NGAU NHIEN VA LUAT PHAN PHOI XAC
SUAT CUA DAI LUGNG NGAU NHIEN
1. X4c suét:

a. Pinh nghia: Xéc suét 1a s6 do kha ning xuat hién clia mot bién
¢6 ngiu nhién. X4c sudt 16n thi bién c¢6 co kha ning xudt hién nhiéu
hon.

b. Cong thifc tinh xac suit: Cong thiic ¢6 dién dé tinh xdc suét 1a:

~m _ SO bién co cho A xuat hién

P

A g A s X A
" n Tong so cac bién ¢o

m : 36 bién c6 thuan 16i cho viéc xuét hién hién tugng A

g A r K A
n :tong so cac bién soO
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Vi du: gieo dong tién thi P(sip), P(ngtia) déu bing nhau

P(sdp) = P(ngtia) = m_1
n 2

Vi du: gieo mot con xdc xdc 6 mit thi viéc xudt hién clia mdi

mit 13 ddng khd ning, tiic 1a:
P(1)=P(2)=P3B3)=P4)=P(5)=P(6)=1/6
2. T4n suét:

X4c sudt 1a ndi dén cac bién cd xuat hién dong kha ning, nén ta
c6 thé suy ra dugc su xudt hién cta chung. Nhung trong ty nhién,
trong ky thuat, trong do dac thuc nghiém ta khong thé du doan dudc su
xuat hién clia bién c6 nao dé bing hinh thic suy luan don giin nhu
trén. Do d6 ta phai co phuong phdp tinh phu hop do 1a phuong phap
thong ké. Thong ké cac két qua quan sat cdc bién cb hién tugng va su

xuét hién clia né nguéi ta thudng dung khai niém tan suat:

. ) S6 1an xuét hién cta bién c6 A trong thi nghiém m
Tan suat (P) = . — =
Tong so 1an thi nghiém n

Khi s6 lan thi nghiém rat I6n, n tién tdi vo cung thi tan suat s¢
tién dan tdi xac suat:

P(A)= lim 2

n—oo n
Trong thuc t& ngudi ta thudng dung phan trim d€ tinh toan tin

suat:

P="100%
n
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, A, s A, 14 A A 4 X A J N
Tinh chét cua xdc suét: xac suat tong cac bién ¢d xung khic bang
A 14 A A ? ? I e L X 4
tong xac suat riéng le cua cac bien co do.
Vi du: Tai mot tram thuy vén ta do dudge muc nude 16n nhat cia

mdi nim trong vong 15 nim dudgc xép thu tu tii 16n dén bé nhu sau:

14,5 13,8 11,9 10,5 9,8
14,3 13,5 11,5 10,2 9,5
14,0 13,3 11,5 10,0 9,0

A 4 4 A A X + K A bl 1
Nhu vay xdc suat xuat hién ciia mdi bién c6 la: s

Néu ta can tim xac suat cua H,, > 14,0, theo tinh chat trén co:

P(Z 14,0) = P(14,5) + P(14,3) + P(14,0)

1 1 1 3
15 15 15 15

3. Pai Iugng ngiu nhién:

Pai Iigng ngdu nhién 13 mot dai luong ma trong két qua thi
nghiém né co thé xuat hién gia tri nay hay gia tri khac khong thé biét
trudc dude, nhung sau khi thi nghiém bao gic nd cting nhan mot gia tri
cu thé. Vi du: tung mot con xuc xic 6 mit, trude khi tung ta khong
biét nd s& xuét hién mit ndo, nhung ta biét két qua clia né duit khoat sé
la 1 trong 6 mat do sau khi tung.

DPai lIigng ngau nhién Iién tuc: Dai ligng ngau nhién dugc goi la
lién tuc, néu trong khoang [a, b] dai lugng dé nhan vo sd gid tri, trong

dé a, b 1a 2 gia tri bat ky trong mién gidi han ctia dai ludng ngiu nhién
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do. Vi du: liu lugng cia mot con song Q,.. = 5000m’/s, Q. =
1000m?/s, thi trong khoang tii 1000m’*/s dén 5000m*/s c6 thé xuét hién
vo s6 gid tri.

Dai luong ngdu nhién roi rac: Dai lugng ngau nhién dudc goi 1a
r6i rac néu trong khoang [a, b] chi nhan dugc maot s6 lugng gia tri nhét
dinh. Vi du: con xuc xic tdi da chi ¢6 6 mit do d6 ta chi nhan dugc 6
gia tri chif khong thé nhan duge hon.

Trong thuy vin luu Iugng Q va muc nudc H 1a dai lugng ngiu
nhién lién tuc, nhung trong tinh todn thudng dung cac tri s6 binh quan
va cdc tri s max, min cia ngdy, thang, nim nén ta c¢é xem nd la dai
lugng ngiu nhién rdi rac.

Trong thuy vin cong trinh ngudi ta tién hanh do dac quan tric
cac so lieu dé tim ra quy lut cia bién c6 ngiu nhién. Quy luat clia
bién c6 phai ¢ bao nhiéu tri s, bao nhiéu thdi gian dé dui chinh xac
sat véi thyc té. Nén khi ta nghién cuiu 13 chung ta chi nghién ctiu mot
phan chif khong thé toan bé tong thé sé liéu dugc. Phan sé liéu nghién
ctiu ta goi 1a mau s6 liéu thdng ke.

4. MAu va tong thé sé liéu théng ke:

Muén nghién ctiu yéu td ngau nhién trong thuy vin néi riéng hay
trong thong ké hoc ndi riéng, phai thdng ké céc sé liéu quan tric X,
X,, X5, X, ... X,. D6 ta goi 1a mau théng ké c¢é dung ludng n. dung

lugng tong thé ca cac dic trung thuy vin thi khong thé xac dinh dudc
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vi nd 1a v tan, vi tong thé sé lidu 1a toan bd cac bién cd ngdu nhién.
Trong tinh toan thuy vin ta chi cé thé nghién ctiu mot phan cla dung
lugng tong thé dai luong ngdu nhién. Ngudi ta goi mot phan dung
lugng d6 1a mAu tai liéu théng ké (tiic 1a mot doan tai lidu cla tong s6
thong ké)

Yéu ciu dé ¢6 mot mAu tai lidu phan anh ding téng thé phai la:

- MAu dai dién cho tong thé (trong thuy vin it nhat phai c6 tri s6
16n nhat, tri s6 nhd nhat va tri s6 trung binh).

- MAu phai bao dam dugc tinh chat dong nhét cia sé lidu thu
thap.

- MAu phai mang tinh doc 14p gitia cdc nim véSi nhau (mdi nim
14y mot s6 lidu)

Viéc chon mau trong tinh todn thuy vin rdt quan trong, phai
phan tich quy luat mau, phai xét dén sai s6 clia miu dé sai s6 nim
trong pham vi cho phép.

5. Phan b tin suét va dudng tAn suit luy tich (dudng tan suit)

Trong tinh todn thuy vin ngudi ta dung ly thuyét xdc suat thong
ké dé xdc dinh tAn suét xuat hién clia dic trung thuy vin. Trong mot
dic trung thuy vin cé gia tri xuat hién nhiéu, cd gid tri xuét hién it,
nhu vay su phan bé khong déu nhau va tan suét xuét hién ciing khdc

nhau.
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i du: Tré 5 | 20
Vi du: Trén moét tram do s

muc nudc, hing nim do tri s6 H, . | -
trong vong 50 nam (1941 - 1990). Phan 1am 4 cdp muc nudc va thay
su xuét hién clia chuing nhu sau:
H,, =20-25mxuithién 3 lan
H,, =15-20m xuithién 14 lan
H,, =10- 15m xuit hién 28 lan
H,.= 5-10mxuithién 5lan
Téng cong 50 lan

Dua vao cong thiic tinh tan sudt xudt hién

m . A £ A, 1A 2 N
P = —100% ta tinh dugc tan suat xuat hién cua tung
n

trudng hgp nhu sau:

P, = 5%100% — 6% P,= 2—3100% —28%
P, = %100% = 56% P,= %100% =10%

Dua vao s6 liéu trén ta vé dudng phan phdi tan suit. Dudng tin
suat dugc thanh 14p tii dudng phan phéi tan suét. Theo dinh nghia ting
véi mot gia tri X cia dai lugng ngiu nhién cd tan suét tucng Ung véi
gid tri dai lugng 16n hon va bang nd, tic 1a:

F(x>a)= iPa

Dé tinh toan dudng luy tich tan suét lap bang sau:
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25
20
15
10
5

Cap muc nudc 20-25m | 15-20m | 10-15m 5-10m
S6 1an xuat hién 3 lan 14 1an 28 lan 5lan
m
P="—100% 6% 28% 56% 10%
n
F(x) =P, 6% 34% 90% 100%
H
—I 25
20
15
10
5
—

10 20 30 40 50

Dudng tan suét luy tich dugc thanh 1ap nhu trén ti cac dai lugng

rdi rac nén cd hinh bac thang. Trong thuc té né 1a mot dusng cong lién

tuc.

P%

P

10 20 30 40 50 60 70 80 90 100

6. Dudng phan bé mat dé tin suit va dudng tin sudt:

Tu vi du trén, ta xét cac dai lugng rdi rac véi 4 cAp muc nudc
khac nhau, mdi cAp muc nudc ¢4 tri s6 max ma min. Néu ta chia [H
- H,,.] ra n phan tién hanh tinh todn tan suit va dudng luy tich tan suat

thi cdc dudng do cé bac thang nhé hon. Néu ta 1ay AX; 1a tuy y nhd,

tuc la AX; — 0 thi ta co:
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+ Pudng mat do tan suit 1a mot dudng tron.

. P
i) = fim -

+ Puodng luy tich tan sudt (tdc 1a dudng tan suét) cling 1a mot

duong tron:
P(x>x)=1- ["f(x)dx
X X
A A
f(x)
P% P%
Pudng mat do tan suat f (x) Pudng tan suit P(x)

IL. PAC TRUNG THONG KE CUA DAI LUGNG NGAU NHIEN

Trong tinh toan théng ké x4c suit ngudi ta thudng ding céc dic
trung sau:
1. Tri s6 d#ic trung bi€u thi xu thé tap trung:

a. Tri s6 binh quén X

Gia s ta c6 mot mau tai liu quan tric X,, X,, X, ... X, thi chi
s6 binh quén cta liét tai liéu 1a:

X=—YX,

1

n

1

=
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Vi du: thong ké chiéu cao clia mot doi bong da 20 ngudi thi ta
thiy:
- C0 3 nguici cao 1,6m
- C0 6 nglici cao 1,65m
- Co 8 nguici cao 1,7m
- C0O 2 nguidi cao 1,75m
- Co 1 nguici cao 1,8m
Theo cong thic trén thi chiéu cao trung binh cia doi bong la:

3.,6+6.1,65+8.1,7+2.1,75+1.1,8
20

X=

=1,68m

b. S6 déng X,:

S6 dong X, 1a tri s6 c6 kha ning xuét hién nhiéu nhét. Néu theo
vi duy trén thi ¢6 8 cu thi cao 1,7m do chinh 13 sé dong ctia liét théng
ke X, =1.7.
2. Tri s6 dic trung bi€u thi xu thé phan tan:

a. Khodng léch Idn nhat A, :

- Khoang léch 16n nhat 1a gid tri chénh léch cta trj s6 16n nhét va
tri s6 nhd nhat cia liét thong keé.

A =X -X

max max

Neéu theo vi du vé chiéu cao cua doi bong da nhu da ndi trén thi:

Apax = 1,80 - 1,60 = 0,2m

max

Khoang 1éch 16n nhat mot phan ndi 1én mic do phan tdn nhung

khong mang tinh chét dai biéu cho liét thdng ké nén it dung.
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d. Khodng léch quén phuong o,:
Khoang léch quan phuong duge xdc dinh nhu sau:

G, :\/Z(Xi _X)z
n

X - tri s6 cua liét tai liéu thong ké
X - tri s6 binh quan ctia liét thdng ké
n - sb lieu thong ké
6 - co cung don vi véi X
6 phan anh dugc mic d6 phan tan cla liét thdng ké, o nhé néi
1én sy phan tdn bé va ngudc lai. Vi o ¢ thi nguyén nén khong thé
dung so sanh vdi liét thong ké khac don vi.
c. Hé bién dong C,:
Hé s6 bién dong C, khic phuc dugce nhuge diém ctia khoang léch
quan phucng, hé s6 bién dong C, khong cd thi nguyén va tinh toan

nhu sau:

\/z<x -X)’ \/2(

n
72Xi X
n

Vay C, = \/izaa 1y
n
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d. Hé s thién Iéch C,:
Heé s thién léch phan anh hinh ddng cta dudng phan bd tan suét
léch vé trai hay léch vé phai.

3
¢ XK.~
nC;

- Khi Y(K; - 1)’ > 0 thi C, > 0 dang phan b léch vé bén trai ta
goi 1a phan bé léch duong, ndi 1én tri s6 X; nhé hon tri sé binh quan
chiém da s6.

- Khi Y(K; - 1)’ <0 thi C, < 0 dang phan bd léch vé bén phai ta
goi 1a phan bé 1éch 4m, ndi 1én tri sé X, 16n hon tri s binh quan chiém
da sd.

- Khi C, = 0 dang phan bd ddi xting

P

A

3. Céc tri s6 dic trung clia miu:

Nhu trén da néi mau 1a mot phan nhé clia tong thé nén cac dic
trung théng ké cla mau c6 sai s6 nhit dinh véi dic trung cla tong thé.
Muén cac dic trung thdng ké clia miu gin xdc véi tong thé ta phai

hig¢u chinh cong thic tinh todn cac dic trung théng ké cho maiu. Qua
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thong ké tinh todn ngudi ta dé nghi dung cdc cong thiic sau dé tinh céc
dic trung thong ké.

< XX
n

x X&)
n—1

c - [EK-Y
n—1

¢ ZK Iy
(n-3)C]

4. Sai s6 lay méu:

Trong tai liéu tinh todn thuy vin chi 1a mot mau thdng ké chu
khoéng c6 dudc tong thé s lidu. Sai sé nay dudc phan anh trong cac tri
s6 dic trung thong ké cla mau. Sai sé 14y mau khong thé tranh khdi,
vi tai liéu thu thap dudc vdi dung lugng nhd chua mang tinh dai biéu
cho liét tai liéu, mit khac sai s ngdu nhién khi do dac va dudng tan
sudt cia mau 1a khong lién tuc cling dan dén sai sé.

Trong ly thuyét théng ké ngudi ta di tim ra cong thic tinh sai sé
tuyét déi (&) va sai s tuong ddi (') cta dic trung thdng ké X, C, va
C, nhu bang sau.

Trong céac cong thic tinh sai so:

n - 1a dung lugng clia mau thdng ké

X, C,, C, va o - dugc tinh todn theo cdc cong thic da gidi thiéu.



Coéng thiic tinh sai s6 14y mau

Dic trung thong ké Sai s6 tuyét doi Sai s tuong ddi (%)
. e -5 , 100C,
X " " n
C 100
=— J1+C? g =——,/1+C
CV /2n v Cy /2n v
100
C =\/é(1+6C3+5C3) €' \/ (1+6C2 +5C?)
n

Ta thay rang cdc sai so déu ty 1& nghich véi cin bac 2 cda n, néu

n cang nho thi sai sé cang 16n va ngudc lai.

IV. PUGNG TAN SUAT KINH NGHIEM

1. Céng thic tinh toan tin suit kinh nghiém:

Dudng tan suit kinh nghiém 13 dudng tan suét dudc tinh todn tu

liét tai liéu khi tugng thuy vin thu thap dudgc. Theo cong thic tinh todn

tan suat thi:

P=

M 100%
n

n - 1a dung lugng clia mau tai liéu

m - 13 s6 thu tu clia tai liéu dugc xép tii 16n bé

S6 lan xuat hién cia gid tri X > X, chinh 1a sé thd ty m da dugc

xép tli I6n dén nhd va tan suat luy tich chinh la:

P(X>X) = 2 100%
n
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Nhu vay mdi gia tri X, s& tinh dugc P(X > X;), chdm cdc diém
vdi toa do (X, P) 1én dd thi c6 hoanh d¢ 1a P, tung do 1a X. Sau dé vé
dudng tron di qua trung tdm cta cac diém d4 ta s& duge dudng tan suét

kinh nghiém.

7 , A A A ’, m e x N b.Y
Néu tinh tan suat theo cong thuc P = —100% vo6i mau tai liéu
n

khong dai thi sé xay ra trudng hop bat hop ly & chd vdi sé hang m = n
(tdc 13 s6 hang nho nhat) thi ¢d tan sudt P = 100%. Nhu vy c6 nghia
12 nghiém nhién céng nhan vé sau nay khong khi nao xuét hién mot tri
s6 nhé hon tri s6 nhé nhéat dd, nhu thé 1a khong phu hdp vdi hién
tuiong khi tuong thuy vin.

Dé khic phuc nhugc diém trén, trong tinh toan thuy vin cin dua
thém hé s6 bién d6i vé tan sudt xut hién vdi diéu kién thuc té. Cong
thic chung dé tinh toan tin sudt kinh nghiém 1a:

P=""2 100%
n+b

Trong d6: n - dung lugng méiu tai liéu
m - chi sé thi tu xép ti 16n dén bé
a, b - hé s6 diéu chinh
Ngudi ta dua ra cac hé sé diéu chinh d€ tao thanh cong thic tinh

toan tan suat kinh nghiém nhu sau:
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Tén cong thuic Héséa | H&s6 b Cong thuic
m-—0,5
Cong thiic trung binh | 0,5 P, = - .100%
; ' P, = —.100%
A A - . 0
Cong thuc vong s 0 S
m-—0,3
. WX e~ P, = >~ .100%
Cong thuc so giua 0,3 3T 0.4 0

Két qua tinh todn tin suét cta 3 cong thic trén khong hoan toan

giong nhau, dic biét 1a 6 vung ¢0 tan suat cao va tan suat thap, vi du

sau s€ cho ta thay ro diéu do.

Tan suét kinh nghiém ti 3 cong thijc trén nhu sau:

Vi du: Ta ¢6 liét tai lieu mua 6 mot vung vdi 20 ndm tai lidu tu

nam 1976 dén nim 1995, sdp xép tai liéu tii 16n dén bé va tinh toan

m-0,5 m m-—0,3
v — 2 P = _ P =

m | Nim | X(mm) | P, - 2= T 104
1 | 1983 2410 2,5% 4,76% 3,43%
2 | 1992 2390 7,5% 9,52% 8,33%
10 | 1979 1970 47,5% 47,62% 47,54%
11 | 1987 1890 52,5% 52,38% 52,45%
19 | 1976 1688 92,5% 90,47% 91,66%
20 | 1993 1680 97,5% 95,23% 96,56%
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Tui két qua tinh toan trén ta vé dudng tan sudt cho 3 cong thiic P,,
P,, P, trén ciing mot d thi va rit ra nhan xét sau:

X

A

Duong P,

Puong P,

P%

»

- Déi véi cong trinh khai thac mit 10i cta nudc, ngudi ta xac
dinh tan suit bao dim tuy theo loai dinh muc va mic d6 quan trong
clia cong trinh, tan sudt thudng 1a: P = 75% + 95%. Néu cung tan suit
thi duong P, cho gia tri X bé hon dudng P, va P,. Vay dé cho viéc
dung nudc dugc bao dam thi dudng P, sé an toan hon.

- Déi véi cong trinh phong chdng mit hai clia nudc, thi ngudi ta
dung tan sudt xuat hién clia lugng nudc gay hai. Tuy theo loai cong
trinh va muc do gy hai clia nd tan suét tinh todn thudng la: P = 0,1%
+ 5%. Néu cling mdt tan suét thi dudng P, cho gid tri X 16n hon dudng
P, va P,. Vay dé xay dung dudc cong trinh chdng 14 an toan trong tinh
toan nén dung dudng tin suat kinh nghiém P,.

Bdi nhiing ly do trén nén ngudi ta thuéng dung cong thiic:

P= il 100% dé tinh to4n tan sut kinh nghiém
n+
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2. Trinh ty v& dudng tin suat kinh nghiém:

- Thu nhap tai liéu.

- Sap xép tai liéu tui 16n dén bé.

- Lap bang tinh tan sudt va tinh tin suét cho liét tai lidu.

- T P va X chdm céc diém tan suét lén gidy vé tan suét.

- V& dudng cong tron di qua trung tdm cia day diém tin suét.
Dudng dé chinh 1a dudng tan suét kinh nghiém ctia liét tai liéu.

3. Vén dé ving dung ctia dudng tin suét kinh nghiém:

Dudng tan suét dudc st dung & gid tri cuic nhd P = 0,1% + 5%
(ddi véi cong trinh phong chdng U lut) va gid tri 16n P = 75% + 99%
(ddi véi cong trinh tudi tram thuy dién, cidp nudc sinh hoat va cong
nghiép). Trong lic dé dudng tin suit kinh nghiém thudng vé dudc vdi
15 + 20 nim tai liéu thi gid trj tAn sut cuc nhé va tan suét 16n khong
ndm trong vung dudc tinh todn ma can phai tién hanh ngoai suy.

Néu vé dudng tan suat trén gidy 6 vudng thong thudng thi hinh
dang dudng tan suit § hai dau rat déc viéc ngoai suy khé khin, ting
dung khong tién 1gi, viéc xdc dinh gid tri ctia X sé& thiéu chinh xdc. Béi
thé trong tinh toan thuy vin ngudi ta ding mot loai gidy dic biét dé vé
dudng tan sut dé ngudi ta goi 1a gidy tan sudt. Gidy tan suét cd dic
diém 1a don vi chia trén hoanh do khong déu nhau, § hai dau thi thua

ma § gitia thi day, con trén tung do thi van phan bd déu. (xem phu luc)
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Nhuge diém 16n nhét clia dudng tdn sudt kinh nghiém 1a phai
tién hanh ngoai suy & hai dau dudng tan suét, gid tri thudng si dung
déu nim & vung nay. Viéc ngoai suy sé c6 sai s 1dn trong viéc chi
quan cta ngudi vé din dén sai s6 I6n. Néu dung s6 liéu dé dé thiét ké
thi sé anh hudng dén quy mé cla cong trinh hodc 13 lang phi vén dau
tu hodc 1a khong bdo ddm yéu cau ky thuat cta cong trinh.

Dé khic phuc khd khin néi trén, ngudi ta dung phucng phap
toan hoc dé khai quat hoa dudng tan suét theo dung quy luat ty nhién
clia hién tugng thuy vin. Dudng tin sudt dudc xdc 1ap trén cd sé todn
hoc ngudi ta goi 1a dudng tan suat ly luan. Dudng tan suét ly luan cd
lién quan chit ché véi cdc tri sé dic trung thdng ké cia tai liéu thuy

vin, mit khac né khong mau thudn véi dudng tan sudt kinh nghiém.

V. DUGNG TAN SUAT LY LUAN

Dudng tan suét ly luin 1a mot cach ndi dé phan biét véi dudng
tan suat kinh nghiém ma thoi. Thuc chat dudng tan sudt 1y luan 1a mo
hinh phan phdi xac sudt dudc st dung trong tinh todn thuy vin né
tuong déi phu hop véi tinh chat vat 1y cda hién tugng thuy vin, chu
chua phai 1a xudt phat ti ly thuyét x4c sudt dé ching minh hién tugng
thuy vin pht hop v6i mé hinh phan phéi xdc suét toan hoc.

Dudng tan suét chinh 1a dudng luy tich clia ham phan phéi xdc

suat.
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P (X>X)=|"f(x)dx
Trong d6: P(X > X,) - tin suat cla gid tri X > X,,.
f (x) - hdAm mat do tan suat
1. Pudng tan suét Piécxon III (P IID):

Phuicng trinh dudng mat do dudng tan sudt Piécxon 11T ¢ dang

D
P=Po(1+§) e
a

P,
Trong do:
a - khodng cach tii khéi diém
2 \ ) % X
cua ducong mat dd tan |X° Xy X
1 a 4 d4'

sudt dén vi tri s6 dong.
P, - tung do dudng mat do tan suét & vi tri s6 dong X,
d - khoang céch gitia s binh quan X va sé dong X,

Tinh chét co ban cia dudng Piécxon I1I 1a dau trai gidi han tai vi
tri nhé nhat X,. Con dau phai 1a vé han. Qua phuong trinh dudng mat
do tan sudt ta thdy dudng Piécxon III ¢6 3 tham sé 13 P, a, d. Nhu vay
khi 3 thong sé nay dudc xdc dinh thi ting véi mdi tri s6 X ta tim dudc
mat do tan suat y. Ngudi ta da xac dinh dugc quan hé gitfa cac tham sd

trén vdi cac dic trung théng ké thuy vin nhu sau:

d:x(cv-csj
2
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2
s

Ham gamam F(SJ ¢ bang tra san.

Do d6 néu viét X, C,, C, clia mau thdng ké thi dudng phan bd
mat do tan suat f(X) hoan toan xac dinh, tién hanh tich phan f(X) ta s&
dudng tan suat ly luan Piécxon IT1.

Dé tranh phién phic khi st dung hai ong Foxto va Rupkin da
dua vao dic tinh cia dudng Piécxon III tién hanh phan tich va lap
bang tra, viéc st dung rat thuin 1oi. Trong phan nay gidi thiéu bang tra
cta Foxto - Rupkin. Hai 6ng dua ra ham sé @ chi phu thudc vao C, va
P, néu c6 @ sé tinh dugc X, nhu sau:

X, -X K, -1
c C

v

()

Ham s6 @ phu thudc vao C, va P, néu c¢6 C, va P sé tra dugc @,
tu @ sé tinh dugc X, nhu sau:
X,=o® + X = X (®C, + 1)
Bang tra chi dugc 14p cho trudng hop C, = 1. Do d6 néu C, # 1

thi dya vao hé thic sau dé kiém tra K,, va tu do tinh X,.
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K,=®C, +1

X,=K,.X
Bang tra ® cua Foxto - Rupkin
P%
0,01 | 0,1 1 50 75 99 1 99,9
C,
0,0 3,72 | 3,09 | 2,23 0,00 | -0,67 -2,33 | -3,00
0,1 3,94 | 3,23 | 2,40 -0,02 | -0,68 -2,251-2,95
0,2 4,16 | 3,38 | 2,47 -0,03 | -0,69 -2,18 | -2,81
1,0 5,96 | 4,53 | 3,02 -0,16 | -0,73 -1,59 | -1,79

Vi du: Tinh va vé dudng tan sudt cho liét tai liéu mua c6 dic
tring thdng ké nhu sau:
C,=0,5;C,=1; X =1600™
Tra bang ® véi C, = 1 ta c¢é ® vdi cac tan suat P khdc nhau. Vi
trong truong hgp nay C, = 0,5 # 1 nén ta phai tinh K, ti K, tinh ra X,

Lap bang tinh todn dudng tan suit gitia P va X, nhu sau:
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P% ) K, X,
0,01 5,96 3,980 6368
0,1 4,53 3,265 5224
1,0 3,02 2,510 4016
50 0,16 0,920 1472
75 0,73 0,635 1016
99 1,59 0,215 344
99,9 1,79 0,105 168

Tui s6 lidu trén dua P va X, vé vao gidy tan suit, ta sé cd dudng
tan suét ly luan Piécxon II1.

Nhiing di€ém cin chi y khi ding dudng Piécxon III:

- Khi C4 < 0 vAn dung bang tra @ nhu trén nhung phai bién doi
nhu sau:

Dy(C, <0) =-Dj0.p, (Cs > 0)
Vi du: Tim @ ung dung véi P = 1% khi C,=0,5 va C,=-1
Theo cong thic trén ta co:

CDI%*(CS:—l) - CD(mof 1% (Cg=1) — CD(99)%(CS:1) =—(-L59)=L59
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- Khi dung dudng Piécxon III cin chu y dén gidi han thay doi
cua C, nhu sau:

2C,<C.< 2€, , Trong do K., = X_mi“
I-K . X

min

- Khi C, < 2C, thi dudng Piécxon IIT xudt hién s6 am khong phu
hop vdi hién tuong thuy vin. Do dé khi C, < 2C, néu can phai dung
duong Piécxon 111 thi tinh toan C, = 2C, cho trudng hgp nay.

2. Pudng tan suét ly luan Kritski - Menken (dudng K - M)

Do nhuigc diém cta dudng Piécxon IIT 1a khi C, < 2C, thi khong
phu hgp véi y nghia vat ly cda hién tiong thuy vin. Hai 6ng Kritski -
Menken da xay dung mé hinh phan phéi tn suit vdi cac yéu cau sau:

- M6 hinh phén phdi tan suit véi 3 thong sé6 X, C,, C,. Do C,
trong tinh todn cd nhiéu sai sé nén cac ong dé nghi lay C,=m . C,
theo quy luat cta nhiéu song.

- Hinh dang ham mat do tan suét 1a dang hinh qua chuéng up,
chi c6 mot sé dong.

- Pai lugng X bi chin mot dau, X,;, = 0 vdi ty sé C,/C, bat ky,
nhu vay tri s6 bién ngiu thay doi tti 0 dén oo (0 < x < c0)

Kritski - Memken dung ham mat do tan suit Piécxon III véi

C,=2C, lam gbc chuan dé tinh toan.
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Dé tinh X, Kritski - Menken da 14p bing tra sin. Bing tra vi C,
=m. C,, trong d6 m = 1 + 6. Trong mdi bang tra C, thay déi ti 0,1
dén 1,2 (C,=0,1 +1,2)

Bang tra K, véi C, = 2C, cua Kritski - Menken:

P%

0,001 {001 | 1 | — | 50 | 60 | 75 | .. | 99 |99,9
C,
0,1 | 1,49 [ 1,42 125| ... |1,00|0,97 .. 10,78 10,72
0,2 | 2,09 0,49
0,3 | 2,82 0,32
04 | 3,68 [3,20 (2,16 | .. |095]0,85 0,31 | 0,19
0,5 | 467 | 3,98 | 2,51 0,92 | 0,80 | 0,63 0,21 | 0,11
0,6 0,05
0,7 0,02
0,8 0,01
0,9 0,00
1 | 11,51 0,01 | 0,00
1,1 12,23 0,00 | 0,00
1,2 | 151 | 11,8 | 5,50 0,58 | 0,40 0,00 | 0,00

Vi du: V@ dudng tan suét ly luan cho liét tai liéu mua véi cdc dic
trung sau:

X =1600™;C,=04 ; C, =2C,
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DAu tién tra bang Kritski - Menken véi trudng hop C, = 2C,, va

C, = 0,4 ta s€ c6 dugc K,. tu K, tinh dugc X, theo X, =K, . X.

Két qua tinh toan dudgc ghi 6 bang sau:

P% 0,001 | 0,01 | 0,1 - 50 60 99 | 99,9
K, 3,68 | 3,20 | 2,70 0,95 | 0,85 .. 1031 10,19
X, (mm) | 5880 | 5120 | 4320 1520 | 1360 | ... 496 | 304

3. Anh huéng ctia céc tham s8 théng ké déi véi dudng tin suit:

Hinh dang cta dudng tan sut
ly ludn hoan toan phu thudc vao
cac tham so théng keé.

a. C,va C, khéng doi, X thay doi:
X, > X, > X;, thi cdc dudng
tan suat song song véi nhau.
b. C,va X khoéng doi, C, thay doi:
C,, > C,, trong triong hgp nay,
duong C,, déc hon dudng C.,.
c. C,va X khong doi, C, thay doi:
Khi C, = 0 dudng tin suat 1a
dudng thing.
Khi C, > 0 dudng tin suit 16m

xulng.

Khi C, < 0 dudng tan suét 1i lén.
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VI. PHUONG PHAP VE DUGNG TAN SUAT THUGNG DUNG
1. Phuong phap duong thich hgp:

Phuicng phap dudng thich hop 1a phuong phap chon mét tri s6 m
trong C, = m . C, sao cho dudng tan suat ly luan phu hop véi dudng
tan suét kinh nghiém.

Phuong phdp nay c6 uu diém la don gian 14y thuc tidn dé kiem
nghiém 1y luin, tuy nhién van phu thudc vao chu quan cia con nguéi.

Vi du va trinh tu tinh toan:

Vi du can tinh va vé dudng tan suét theo phucng phap dudng
thich hop vdi luu lugng binh quan clia cac nim tii 1970 dén nim 1989
& mot tram thuy van. Can tinh Q,;, Qsgv, VA Qogos.

Cac budc tinh toan:

- Sap xép tai liéu luu lugng theo thic ty ti 16n dén bé.

- Tinh Q= 2Q _ 72(3)5 =397m’/s
n

- Tinh K| theo cong thic: K, = %

- Tinh: (K, - 1) ; (K; - 1)*; (K, - 1)

- Tinh tan suat kinh nghiém: P= il 100%
n-+

Tui budc 1 dén budc 4 1ap theo bang & trang sau:
- Cham céc diém va v& dudng tan sut kinh nghiém:

Z(K —1) 1,261
20—

- Tinh C, : = 0,25
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str Nam | K= BD g & R
wr| U H| o @ | O

1 1975 | 592 1,49 0,49 0,240 (0,118 4,8
2 1970 | 570 1,44 0,44 0,194 10,085 9,5
3 1971 | 503 1,27 0,27 0,073 10,020 14,3
4 1985 | 496 1,25 0,25 0,062 (0,016 19,0
5 1973 | 485 1,22 0,22 0,048 |0,011 23,8
6 1987 | 463 1,17 0,17 0,029 10,005 28,6
7 1974 | 460 1,16 0,16 0,026 {0,004 33,3
8 1981 | 446 1,13 0,13 0,017 10,003 38,1
9 1982 | 445 1,12 0,12 0,004 {0,002 42,9
10 | 1979 | 411 1,04 0,04 0,002 {0,001 47,6
11 | 1986 | 399 1,01 0,01 0,000 {0,000 52,4
12 | 1977 | 346 0,88 0,12 | 0,016 0,002| 57,1
13 | 1983 | 342 0,86 0,14 | 0,018 0,003| 61,9
14 | 1978 | 333 0,84 0,16 | 0,025 0,004 | 66,7
15 | 1972 | 313 0,79 0,21 | 0,044 0,009| 71,4
16 | 1989 | 306 0,77 0,23 | 0,051 0,012 76,2
17 | 1984 | 274 0,69 0,31 | 0,095 0,029 80,0
18 | 1980 | 273 0,68 0,32 | 0,096 0,030 85,7
19 | 1988 | 263 0,66 0,34 | 0,112 0,038 90,5
20 | 1976 | 215 0,64 0,46 | 0,209 0,095 95,2
> 7935 1,261 0,053
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3
Tinhc,:  c==®&=D 0053
(n-3)C  (27-3).0,25°

= 0,20

- Tinh va chon m:

C. 020
C, 025

v

m= 0.8

Chon m = 1 d€ tinh toan va vé dudng tan suat ly luan.
- Tra bang Kritski - Menken vdi bang tra C, = 1C,; vi C, = 0,25
nén can phai tra C, = 0.2 va C, = 0,3 va ndi suy cho tridng hop C, = 0,25

K, ting vdi P khac nhau nhu sau (bang tra C; = C,)

P% | 0,1 | 1 5 10 | 20 | 50 | 75 | 90 | 95 | 99

K, [1,85|1,62 1,43 |1,32|1,21|0,99|0,79 0,69 | 0,61 | 0,48

p

- Tu dudng tan suat ly luan phdi hop vdi dudng tan sudt kinh
nghiém néu khong phu hop thi gia thiét lai m.
- Tinh Q, véi cdc tan sut P = 10%, P = 50%, P = 90% theo cong
thic Q,=K, . Q
Quue= 1,32 .397 = 524 m¥/s
Qe = 0,99 . 397 = 393 m¥/s
Quone = 0,69 . 397 = 274 m’/s
2. Phuong phép 3 diém:
a. Phuiong phap tinh toan:
Alechxayep dé& xuit phuong phdp 3 diém. Phuong phap khong

can tinh X, C, va thii ddn m. Phuong phdp nay dua vao 3 diém dién
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hinh trén dudng tin xuét kinh nghiém dé tinh cac thong sb. Cach tinh
tan sudt kinh nghiém khong cd gi thay doi, dudng tan suét ly luin ¢
thé tinh theo Py, hodc K - M, & day gidi thiéu phuong phap tinh theo
PIH'

Phuong phap 3 diém la trén mdi dudng tin sudt kinh nghiém
chon 3 diém va phai tinh toan dé cho 3 diém cia dudng tan suét ly
luan phu hop véi 3 diém cla dudng tan suét kinh nghiém. Tu 3 diém
clia dudng tan suat ly luan ta sé tim ra quy luat cla dudng tan sudt theo

dai luong tinh toan. Ba diém tin suit thudng chon 1a:

P, P, P,
1% 50% 99%
3% 50% 97%
5% 50% 95%
10% 50% 90%
Theo Py thi:
K,y =0C, +1

X, =K, X =(®C, + )X = X + XDC,
. c .
Ma C, = X cho nén ta co

X,=X+X.0=2 =X +obd

X

Vaytaco: X,= X +o®
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Tu Py, P,, P; va C; sé trara dugc @, tui do xac dinh X nhu sau:

~

Xpl = X + G®(P1,CS) ------ (1)

< sz = X + Gq)(P2, Cs) *+oee (2)

Xp3 = X + G@(P:;) CS) ------ (3)

~

Trong hé phuong trinh trén ¢é 3 an s 1a X, o, ®. Pem hé
phuong trinh trén bién doi va khii X, o ta s& co:

X, +X,-2X, @ +O 20,
= :S
X -X D D
p p p p

Ta goi S 1a hé s6 léch, dua vao hé sé léch s@ tra ra dugc C, theo

bang Foxto, dang cua bang Foxtc nhu sau:

Bang tra C, khi da biét S v6i P, = 3%, P, = 50%, P; = 97%

S 0 1 2 3 4 5 6 7 8 9

0,0 | 0,0
0,1 10,32
0,2 0,63

0,5 | 1,59 1,63 | 1,66 | 1,70 | 1,73 | 1,76 | 1,80 | 1,83 | 1,87 | 1,90

0,6 | 1,94 1,97 | 2,00 | 2,04 | 2,08 | 2,12 | 2,16 | 2,20 | 2,23 | 2,27

0,9 | 3,46

51




Vi du tra véi

S=0,54,tase co C,=1,73

S =0,62, ta sé co C,=2,00

Tu C, ngudi ta 14p bang quan hé @ va C, véi cac cit tra D,,, (D,
- @ ;) tuic la:

D5,

(D15~ Dogos)

(@30, = Doy,

(D35, = Do)

Bang tra @, va (@, - D;)

C Dy, DO, -Dyy | O;-Dy; | O;-Dys | Dy - Dy,
0,0 -0,000
0,1 -0,017
1,8 -0,272 4,588 3,520 3,002 2,265
1,9 -0,294 4,591 3,499 2,974 2,232
2,0 -0,307 4,594 3,477 2,945 2,198
5,6 -0,350
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Vi du véi C, = 2,0 tra ra dugc O5,=-0,307 ; O, - Dy, = 3,477
Tu phuong trinh (1) va (2) cua hé phuong trinh trén ta c6:
XX,
O D,
Tu phuong trinh (2) cta hé phuong trinh trén rut ra dugc
X =X, - o0,
Trong cac phuong trinh trén @, @, ®,; 1a khoang léch tung do,
gia tri ndy sé tra bang khi da biét C..
Céac tri s6 X

ol> Xpa» Xy tra trén duong tan suat kinh nghiém.

Nhu vay ta s€ tinh dudc o, bing cach tra bang, tti & sé tinh duge X
X -X. .
c=——" va X=X, -0cd,

O -,

Tu o va X ta xac dinh C,

o
X

C, =
Nhu vay ta da xdc dinh dugc cdc gia tri X, C, va C,, khi da cd
cac gia tri ndy ta sé vé dugc dudng tan sudt ly luan.
Dic diém cta phuong phap 3 diém la:
- Tinh to4n c4c tham s tuong ddi nhanh.
- Véi C, < 0,5 phuong phap nay cho két qua khé chinh xac.
- Do chon X, X, X5 trén dudng tan suat kinh nghiém nén chiu

anh hudng chu quan cua nguéi ve.
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b. Cac budc tinh toan va thi du:

Vi du: Vé dudng tan sudt ly luan cia tram do mua theo phuong

phép 3 diém.

- S&p xép liét tai liéu tinh toan va vé dudng tan suat kinh nghiém.

Tra trén dudng tan sudt kinh nghiém céc gid tri X, X X5 Vidu ta

tra dudc:
Xy = 1580mm; X540, = 1230mm; Xgg0, = 980mm

- Tinh hé s6 léch S:

o Xut X, =2X,, _1580+980-2x1230
X, -X,, 1580980

=0,167
- Tt hé s6 S tra ra C, nhu sau:
S =0,167 tra dugc C, = 0,77

- Tra cac gia tri @, va (@, - @), trong bang vdi C,= 0,77.
Ta co:

D, =-0,126

D, g0, - Do, = 2,514
- Tinh khoang 1&ch quan phuong c:

X, X, 1580-980

c = = = 239mm
O -D . 2,514
p p

- Tinh gid tri binh quan X:
X = X, - 6.0, = 1230 - 239 (-0,126) = 1260mm

- Tinh gia tri C,:
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S _ 29 20
X 1230

C, =
- V& dudng tan suét ly luan vdi cac tham sé thong ké da dudgc
tinh la:
X =1260;C,=0,20;C,=0,77
- Tinh K,. néu tra trén dudng K - M, thi ti C,= 0,77 C, = 0,2 ta

chon m:

C. 0,77
C, 0,20

= 3,85

Tachonm=4

K, sé tra trén bang K - M véi C, = 4C,

Tu K, s€ tinh X,;:
X,=K,. X

Néu tra phy luc 6 dudng PIII thi ti C, tra ra ®. Tu ®, sé xac dinh
K,=®C,+1

Gia trj X, dudc tinh theo:

X,=K,. X

VII. PHAN TiCH TUONG QUAN
Phén tich tuong quan nhim bd sung tai liéu cho tram thiéu tai
liéu tinh toan, hodc tim mdi quan hé gilia hai dai ludng c6 su tuong

quan véi nhau vi du nhu gitfa mua rao va dong chay.
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Bai toan chung cla phan tich tuong quan 1a: Néu ta c6 tram A
v6i day du tai liéu véi s6 nim tai lieu 1a N, tram B ¢4 it tai liéu véi sb

nam co tai liéu la n.

Tién hanh xay dung quan hé Y = f(x), tii d6 ¢S c6 s6 bo sung
thém tai liéu cho Y vdi cac s6 1iéu Y.\, Yoig ceeeene. Y. Quan hé gitia X
va Y ta goi la quan hé tuong quan.

1. Tuong quan gidi tich:

YA
a. Phuong trinh héi quy: Lol
T céc tri s6 X; va Y; la cac Y2 . .’
YI o ° [ ] Y =a + le
cdp tri s tuong tng vdi nhau vé { *
mat thdi gian:
"X
X, X, Xy oo X, X

Ta chdm céc diém 1én toa do, nhu vay ta s& cd n diém. Céc diém
nay tao thanh mot dai dai va hep, thing thi ta ndi gitta X va Y ¢4 su
tiong quan dudng thdng, v& dudng tucng quan qua ving diém do ta s&
co phuong trinh:

Y =a+bX
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V6i mot gia tri X; ta ¢d thé ¢d nhiéu gia tri Y vi du Y,, Y, ldy

trung binhtas€ cO0 Y = Y = Y+ Y,

A 4 /\? (4
, vy ta co thé viét.

Y =a+bX,
Ta goi Y 1a binh quan ¢ diéu kién. Gia st dudng hodi quy ta da
biét, thi khoang léch gitfa cac diém thudng do véi gid tri binh quan 1a:
Y.-Y=Y,-(a+bX)
Tiéu chuan xét dudng hdi quy 1a tong khoang léch binh phuong
phai nhd nhat, tic 1a:
(Y, - Y)Y =2(Y,-a-bX,)’=min
Muén cho biéu thiic trén dat dudc gid tri min thi dao ham riéng

ddi véi a va b phai bing 0.

(YY) _,
oa

EY-Y) _,
ob

Giai hé phuong trinh trén ta xac dinh dugc a va b

Y- Z(Xi _X)(Xl _7) X
(X -X)

o 2K =X)(Y =)
XX -X)

ThayavabvaoY =a+bX, tacd

X, ~X)(Y,~Y)

vy (Y
(X, —X)

(X=X)
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vy ZX XY o 5
(X~ X

Trong dé: X, Y, - 1a cac tri sd thuc do
X,Y -lacdc tri binh quan
Y - Tri s6 binh quan cé diéu kién ting vdi X;nao d6

Tuong ty véi qua trinh 1ap

luan nhu trén, néu ta coi: .
Y 14 bién sé doc lap Ry <
Y; /. * X=a, +bY,
X 1a s6 phu thudc -/ e
Thi phuong trinh héi quy 1a: *
O >
X = a4 + blYi Xl X2
Va tuong tu ta cling co:
X—X: Z(Xl _X)(_Yviz_Y) (Y—?)
(Y, - Y)
x=x+2=X _X)(_Yiz_Y) (Y-Y)
(Y, - Y)
b. Hé s6 tuong quan:
Hai dudng thing: v
4 Y=a+bX
Y=a+bXvaX=a +bY
cit nhau tai A, tai diém nay c6 toa v
X=a, +bY

do X,Y vaco mot goc kep o, khi

bang diém hep thi géc a nhd, khi

v

)

Sl
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o = 0 thi hai dudng thing trung 1én nhau.
Hé sé tuong quan nhim danh gid mic do trung nhau cia hai
dudng thing nay.
buong Y =a+bX co hé sé géc lab
Puéng X=a,+bY
bién doi sang Y = f(X) sé c6 phuong trinh nhu sau:
Y= —i+iX c6 hé s6 goc 1a 1
b, b, b,

Muén hay dudng tring 1én nhau thi hé sé géc phai bing nhau:

b :bi hay la bb, = 1

1
va suy ra § dang tong quat la:

Jb.b, = 1

Ngudi ta dit y 13 hé s6 tuong quan:

y=%./bb,

XX, -X)(Y,-Y)

Thay b —
(X, —X)

X =X -Y)
LY -YY

vao v thi ta sé co:

- \/ EX, = X)(Y, - DX, -X)(Y, - V)

(X, -X).X(Y -Y)
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_ IX -X)(Y,-Y) o XK DK -1
VEX -X) (Y, -Y) (K, -1 (K, -1)

trongdo K= 2 K,==
X

Néu y> 0 thi dudng tuong quan la dong bién
y <0 thi ¢é quan hé nghich bién

c. Phiiong trinh h6i quy quan hé vdi y va o:

Tu cac cong thuc:

- Hé s6 tuong quan:

_ XX -X)(Y,-Y)
! JEX, -X).2(Y, - Y)

- Hé s0 goc:

po 2K =XV - Y)
(X, -X)

- Khoang léch quan phuong:

~ \2

o = [FX=0
n—1

5 = [2-X)
n—1

Sau khi bién d6i xac dinh dugc hé sé gdc ctia dudng hdi quy 1a:

c
b=—-.y va b=GX.y

o, o,
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Vay phuong trinh héi quy ctia dudng tuong quan la:

Y- ¥=y 25 (X-X)
(e}

X

Y = Y4+y22(X=-X)
(e}

X

va X-YzyGX(Y—V)
Gy

— o —

X =X+72(Y-Y)
G

y

Sai s6 cta dudng hoi quy la:

o _ V-V
' (n—1)
SX — Z(Xl _X)

| (n-1)

Quan hé gilia sai s6 hdi quy va khoang léch quan phuong nhu
sau:
S, =0, \1-7’
S, =0, 1-7"
Khi 0 <y <1 thi ¢6 tuong quan thdng ké vdi sai s6 1a S,vaS,.
Diéu kién dé ting dung tuong quan lay> 0,8 van> 10
Phuong phép tinh tuong quan gidi tich khong pham nhiing sai sé
do chill quan, c6 tiéu chuin danh gid mic d¢ tuong quan nén thuong

hay dugc sti dung.
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d. Vi du: Tram thuy vin A c6 tai liéu thuy vin thuc hién modun
dong chay kiét 12 nam tii 1958 dén 1964, theo yéu ciu thiét ké tram
ndy cAn phii ¢6 trén 15 ndm tai lidu. O tram thuy vin B (gAn tram A)
c6 tai liéu modun dong chdy 16 nim tii 1954 dén 1969. Dé kéo dai tai
liéu cho tram A ngudi ta xem xét mdi tuong quan gitia hai tram A va
B, dé bo sung thém 4 nim tai liéu cho tram A.

Dung phuong phép tuong quan giai tich dé gidi quyét van dé nay.

Tai lieu modum dong chay M cta 2 tram A, B

M(I/s - km?) M(I/s - km?)

Nam Nam
Tram A | Tram B Tram A | Tram B

1954 6,9 1962 6,3 8,7
1955 7,2 1963 6,0 7,8
1956 5,9 1964 6,3 8,5
1957 6,4 1965 3,3 5,6
1958 4,8 6,2 1966 6,2 8,9
1959 4,1 5,3 1967 4,8 6,5
1960 4,3 6,8 1968 7,1 9,5
1961 5,0 3,0 1969 5,5 7,0

Dé tinh hé sé tuong quan y va phuong trinh hdi quy ta 1ap bang
tinh toan vdi nhiing nam va hai tram cung co tai liéu song song (tu

nam 1958 dén 1969)
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M(l/s-km?) K, K,
Tram K- 12| (K, - 12| (K, - DK, - 1)
Tram A | Tram B | Tram A | Tram Bs

1958 4,8 6,2 0,89 0,84 | 0,0121 | 0,0256 0,0176
1959 4,1 5,3 0,76 0,72 | 0,0576 | 0,0784 0,0672
1960 5,3 6,8 0,98 0,92 | 0,0004 | 0,0064 0,0016
1961 5,0 8,0 0,93 1,08 | 0,0049 | 0,0064 -0,0056
1962 6,3 8,7 1,17 1,17 | 0,0289 | 0,0289 0,0289
1963 6,0 7,8 1,11 1,05 | 0,0121 | 0,0025 0,0055
1964 6,3 8,5 1,17 1,15 | 0,0289 | 0,025 0,0255
1965 3,3 5,6 0,61 0,76 | 0,1521 | 0,0576 0,0916
1966 6,2 8,9 1,15 1,20 | 0,0225 | 0,0400 0,0300
1967 4,8 6,5 0,89 0,88 | 0,0121 | 0,0144 0,0132
1968 7,1 9,5 1,32 1,28 | 0,1024 | 0,0784 0,0896
1969 5,5 7,0 1,02 0,95 | 0,0004 | 0,0025 -0,0010

2 64,7 88,8 0,04344 | 0,3636 0,3641
BQ 5,4 7,4

Tinh hé sé tuong quan:
2K, —-D)(K, -1) 0,3641

TT R SIAK, -7 J04344x0,3636

b

Hé sé tucng quan y = 0,92 > 0,80. Vay nén ta c6 thé dung

phuong phap tuong quan dé kéo dai tai liéu bo sung 4 nim tai liéu

thiéu cda tram A.
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Y = 1,16X; + 1,14 va dudng

quan hé¢ X = 0,73Y, 1én d6 thi.

Xac dinh khoang léch quan phuong o, va o,

_ 2

o =% [PEID 5, (043445
n—1 12-1

_ [E® <1y

o =y 2T g, 03636 o

' n-1 12-1

Phuong trinh hdi quy cda Y theo X nhu sau:

Y- Y=y22(X-X)
(e}

Y -74=0,92. L35
1,07

b

(X-54)

Y=1,16X+1,14
Phuong trinh hdi quy ctia X theo Y nhu sau:

cFX

X-X=y—=(Y-Y)

GY

1,07
1,35

X-5,4=0,92.2 (Y -74)

IlY

X =0,73Y (Tram B X = 0.73Y,

Y =116X + 1,14
Vé hai duong quan hé

Dung phuong trinh X = 0,73Y; X (Tram A)

ta tinh

dudc modun dong chdy clia tram tti ndm 1954 dén 1958 nhu sau:
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Nam 1954 1955 1956 1957

M, =X=0,73Y 4,9 5,3 4,3 4,7

(1/s - km?)

2. Phuong phap tuong quan dd gidi:

Theo vi tri trén: Sau khi chdm cac diém tudng quan gilia hai tram
6 so lidu song song vdi nhau tuc 1a tii ndm 1958 dén 1969. Vé dudng
tuong quan di qua trung tim nhém diém dé. Pudng dé 1a dudng tuong
quan gitda A va B. Cian cu vao duong tuong quan, dung tai liéu ti nam
1954 dén nim 1957 cia tram B tra trén dudng quan hé, ta sé cé dudc
s6 liéu bo sung clia tram A trong cdc nim tf 1954 dén nam 1957. Két

qua d6 gii nhu bang sau:

Néam 1954 1955 1956 1957

M, =X (I/s-km?) | 5,0 5,3 42 46
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Chuong IV:
DONG CHAY NAM THIET KE

1. NOI DUNG CUA TINH TOAN DONG CHAY NAM
1. Xac dinh tan suét thiét ké cla cong trinh

Dé phuc vu cho cong tac 1ap du an va thiét ké cac cong trinh
khai thac nguén nudc phuc vu cho cic nganh kinh t& quéc dan, can
phai tinh todn ngudn nudc. Cdc dic trung thuy vin thiét ké dugc luya
chon sé 1a co sé dé xac dinh quy mé kich thudc cong trinh. Néu céc
dac trung dudc chon thién 16n thi quy mé cong trinh s¢ I6n so véi yéu
cu gay lang phi, ngugc lai dic trung thuy vin thién nhé thi sé khong
an toan cong trinh d6 v3 gay hau qua nghiém trong.

Tiéu chuan thiét ké cong trinh déu dugc danh gia trén co sé tan
suit thiét ké do Nha nudc quy dinh. Quy dinh tan suat thiét ké tuy theo
cap cong trinh.

Bang phan tich c4p cong trinh

, Nha mdy thuy | Céng trinh tudi | Cong trinh cap
Cap cong trinh
dién (MW) (ha) nudc (m’/s)
I > 300
II 50 =300 >50.000 > 15
III 2+50 10.000 + 50.000 5+15
1A% 0,2=+2 2.1000 + 10.000 1+5
\Y <0,2 <2.000 <1

Tan suét thiét ké P% dugc quy dinh nhu sau:
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- Cong trinh tudi: P = 75% (v4i tit ca cdc cip cong trinh)

- Cong trinh thuy dién: P = 90% (Vi cong trinh cép I, 11)

- Cong trinh cdp nudc: Tan sudt cong trinh cip nudc chi yéu dua
vao yéu cau cda hd dung nudc.

P = 95% - Ddi vdi cong trinh cip nudc khong cho phép gian
doan va khong dudc gidm yéu cau cap nudc.

P =90% - Déi vdi cong trinh khong cho phép cap nudc gian
doan nhung dugdc giam yéu cau cap nudc.

P =80% - Ddi véi cong trinh cho phép gian doan cap nudc
trong thdi gian ngin va dudc gidm yéu ciu cap
nudc.

Dong chdy nim thiét ké c6 thé biéu thi mot trong cac dai ludng
sau:

- Tong lugng dong chdy nim W (m°)

- Luu lugng binh quan nim Q (m’/s)

- Modun dong chay nim M (I/s - km?)

- LSp nudc dong chay nim Y (mm)

- Hé s6 dong chdy nim o

Quan hé gitia cac dai lugng trén nhu sau:

W=[Q(t)dt=Q(t, -t,)
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M= IOFQ (1/s - km?)

Y
a:_
X

2. V& dudng tin suét va xdc dinh luu lugng dong chay nim thiét ké:

Mudn vé dudng tan suit dong chdy nim ta thuc hién nhu da gidi
thiéu é phan trudc cu thé la:

- Tap hop céc gid tri dong chiy cia liét tai liéu thong ké.

- Xép thi tu cdc gia tri 16n dén bé, tinh va vé dudng tan suat kinh
nghiém.

- Tinh céc dic trung thuy vin cta liét tai liéu thong keé.

n

_2Q
Q=
n

G= Z(Qi_é):_ Z(Ki_l)z
(n—1) n—1

c_5_ (K. —1)°

Q| n-l

3
¢ 2D
(n-3)C]

- V& dudng tan suét ly luan theo phuong phdp thich hop hosc
phuong phap 3 diém.
- Cin cu theo tan suat thiét ké P, i dudng tan suét da cd, xac

dinh dugc dong chdy ndm thiét ké Q.
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3. Phéan ph6i dong chdy nim thiét ké (Q ~ t):
Dong chéy thiét ké Q, 1a dong chy
trong binh nim theo tin suat P. Dong

chdy thay déi theo thdi gian. Do dé ta

Qoo [

phai cin ci vao quy luat dong chay va

tim ra dudng qua trinh dong chay Q ~ t. 0 90%

IL. TINH TOAN LUU LUGNG DONG CHAY NAM THIET KE

Dong chdy nidm thiét ké dugc xem xét véi cac trudng hop sau:

- Trudng hop ¢ du tai liu vé dong chay.

- Trudng hop ¢4 it tai lieu do dac dong chay.

- Truéng hgp khong co tai liéu dong chay.
1. Trudng hop c6 du tai liéu dong chay:

- Trudng hop dudc coi 1a cd du tai liéu 1a dung lugng mau tai liéu
n bdo dam trong pham vi sai sé cho phép.

Sai léch quan phudng tuong ddi clia dong chay 1a:

st%IOO%

Tu cOng thuc trén ta rit ra n

_10'C,

2
€3

n

Vi duy: Vi sai s6 cho phép 1a & = 7% va tu liét tai liéu tinh dudc
C, = 0,3, vay s niam tai liéu phai cé dudgc goi 1a du phai 1a:
_10°C,  10*x(0,3)
n= - 2
Q

= 18 nam

€
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Nhu vay liét tai liéu n > 18 ndm thi dudc xem la du tai lidu.

Néu c¢6 du tai liéu thi ta tién

Q
hanh cdc budc dé vé dudng tan suit.
Theo hinh loai cong trinh ta cd tan
suét thiét ké P.
Qp \
- Tu dudng tan suat va P s€ xac
dinh dugc dong chéy thiét ké Q.. 0 P P%

2. Trudng hop co it tai liéu do dac dong chay:

Khi liét quan tric ngén khong du tinh dai biéu dé x4c dinh dong
chdy nim thiét ké, vé nguyén tic can tién hanh kéo dai tai liéu dong
chay. Thudng nguodi ta dung phuong phdp phan tich tuong quan dong
chdy gilia tram tinh toan vdi tram gdc (tram luu vuc tuong tu). Luu
viic tuong tu dudc chon theo cac diéu kién sau:

- Gitia Iuu vyc nghién cju va luu vuc tuong tu phai cé diéu kién
khi hau gidng nhau.

- C6 sy tuong quan gitia 2 luu vic vé mat dia hinh, dia chét tho
nhudng va diéu kién che phi mit dat.

- Dién tich luu vuc gita 2 luu vuc khong dugc chénh nhau qua 5
dén 10 lan.

- Chat lugng tai liéu clia luu vuc tuong ty tot, thoi ky do dac dai.

- Phai c6 it nhét 6 cip diém quan tric dong bo gilia hai luu vuc.

- Hé s6 tucng quan gitia hai luu viyc y > 0,8.
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Néu ta goi n 1a sd nim cd tai liéu cla luu vuc nghién ciiu
(LVNC) va quan trach song song vdi Iuu vic tuong ti (LVTT); Goi N
1a s6 ndm c6 tai liéu clia luu vuyc tuong tu. Nhu vay ta can phai bo sung
tai liéu cho Iuu vuc nghién ctu véi sé nam 1a (N - n). Viéc bd sung tai
liéu tu Iuu viuc tuong ty sang luu vic nghién ciu thuc hién theo hai
phuong phap.

a. Phuiong phap kéo dai truc tiép:

Sau khi phan tich tucng quan, tinh toan bd sung tai liéu cho luu
vuc nghién ciiu (LVNC), luc nay LVNC da du tai liéu va ta tinh toan
cac thong s6 thong ké vé dudng tan suat nhu trudng hop co du tai liéu.
Trong trudng hop nay thi sé nim bo sung tai liéu khong nén qua 1/3

N-n

A v A N ogea v, \ Ve L o i
s0 ndm cua liét tai liéu LVNC (tuc 1a <n). Néu s6 ndm bod sung

tai liéu qud nhiéu thi nén dung phuong phép kéo dai gian tiép.

b. Phuong phap kéo dai gidn tiép:

Trong phuong phap nay tu viéc phan tich tuong quan ngudi ta
thiét 1ap dudc cac cong thic dé cé chuyén hoa cac tham sé thong ké
ciia LVNC tui théi ky it nim dén thdi ky nhiéu nim.

Vi du: Khoang léch quan phuong ctia LVNC théi ky nhiéu nam 1a:

o

n

N 2
\/l—va—“—;a)

Na

Trong do:
oy - khoang léch quan phuong cua luu vic nghién ciu (LVNC)
thdi ky nhiéu nim (N nim)
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c, - khoang léch quan phuong cua luu vic nghién ciu (LVNC)
thdi ky it ndm (n ndm)

One- khoang 1éch quan phuong cda luu vic tuong ty (LVTT)
thoi ky nhiéu nim (N niam)

c,,- khoang léch quan phuong cua luu vuc tuong tu (LVTT)
thdi ky it ndm (n ndm)

y - Hé sb tuong quan

Dong chay binh quan nidm cia LVNC dudc tinh toan ti phuong

trinh hdi quy nhu sau:

Q,=Q, +v

Trong do
Q,- Dong chay binh quan cua LVNC véi N nam tai liéu
Q.- Dong chay binh quan ctia LVNC véi n nim tai liéu
oy - Khoang l1éch quan phuong cia LVNC vdi N ndm tai liéu
Oy, - Khoang léch quan phuong cia LVTT vdi N ndm tai liéu
Q,, - Dong chay binh quan cia LVTT vdéi N ndm tai liéu

Q.. - Dong chay binh quan cta LVTT véi n ndm tai liéu

Tu do xac dinh dugc C,
C, =2
Qy
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Nhu vy khi di ¢6 Q, C,, C, thi ¢d thé tién hanh tinh toan dong
chay nim nhu khi c6 du tai liéu.

3. Trudng hdp khong ¢ du tai lidu do dac dong chay:

Khi khong ¢ tai liéu do dac dong chay, thi ngoai viéc tinh toan
dong chiy tu tai liéu mua va béc hoi, ngudi ta con dung phuong phap
sau dé xac dinh Q, C,, C, la 3 dic trung quan trong dé v& dudng tan
SUAL.

a. Xdc dinh dong chay binh quin Q :

C6 thé dung cac phuong phap sau dé xac dinh dong chay binh
quan.

a. Dung phuong phap luu vic tuong tu:

- Mudn hé sé dong chdy clia luu vuc tucng ty. Dong chdy cia
Iuu viic nghién cuu dude xac dinh nhu sau:

Y=qa, X
Trong do: o, hé sé dong chay ctlia Ivu vuc tuong tu

X lugng mua binh quan cua luu viyc nghién ciu
- Mugn modun dong chay cua luu vuc tuong tu

M=M,

Trong d6: M_ - modun dong chay cua luu vuc tuong tu

S. Phuong phap noi suy dia ly:

- Khi ¢6 ban dé ding tri modun dong chidy M hodc 1dp nudc
dong chdy Y thi x4c dinh dong chdy cia luu vuc nghién cu bang cich

tra cac gia tri d6 trén duong ding tri.
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y. Phuong phap cong thiic kinh nghiém:
C6 thé dung cong thiic kinh nghiém dé xac dinh dong chay:
Y =a.(X-b)
Trong do: Y - Ldp nude dong chay binh quan nim
X - Lép nudc mua binh quan nim
a, b - C4c tham sé thay doi theo vung khi hau
b. Xdc dinh hé s6 C,:
Thudng dung cong thiic kinh nghiém dé xac dinh C,:
C,=a-0,063log (F+1)
Trong do: F - Dién tich luu vuc
a - Xac dinh theo phan vung thuy vin

Hoic c6 thé ap dung cong thiic sau:

Trong dé: C,, - Hé s6 bién dong cua lugng mua nim
o - Hé s6 dong chay
m - Tham s6 xac dinh phan ving thuy vin
c. Xdc dinh hé s6 thién léch C,:
Hé s6 C, tinh theo C, C,=mC,
Khi khong ¢ co sG dé chon m thi ¢4 thé tinh toan véi C, = 2C,
Sau khi da xdc dinh duge Q, C,, C, sé tinh toan dugdc dudng tan

sudt. Ung véi tin sut thiét ké P ta s& xac dinh dugc Q,.
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III. PHAN PHOI DONG CHAY NAM THIET KE

Dong chdy trong mot nim khong phdi déu nhau ma cé thdi gian
dong chdy 1dn cd thoi gian dong chay nhd dudi su tdc dong cua cac
yéu t sinh ra dong chay. Su thay doi dong chiy trong nim dudc goi 1a
phan phdi dong chdy nim. Phan phdi dong chdy nim 1a mot dic trung
quan trong md ta ché do dong chdy song ngoi, né quyét dinh dén bién
phap va quy moé cdc cong trinh khai thac nguén luc.

Phén phdi dong chay nim dudc biéu thi & hai phucng thiic sau:

- Theo duong qud trinh Iuu luong binh quén thang (hodc tuin)

Khi thdi doan tinh todn binh quan cang nhé (ngdy, tuan) thi kha
ning biéu thi sy phan phdi dong chdy trong nim cang rd, nhung viéc
tinh toan khd phiic tap. P& phuc vu cho viéc thiét ké va quan ly van
hanh cdc cong trinh khai thdc ngudn nudc ngudi ta thudng su dung
thdi doan tinh toan binh quan thang.

- Theo duong duy tri luu luong binh quin ngay:

Dudng bi€u din loai nay khong biéu thi su thay doi cia dong
chdy trong nim theo trinh ty théi gian, ma biéu thi méi quan hé gida
luu luigng binh quan nay vdi thdi gian duy tri cua nd trong nam.

Trong chuong trinh nay chi di sdu nghién ciu dudng qud trinh
luu Iugng binh quan thang cua dong chay nim.

1. X4c dinh qua trinh dong chay nim (Q ~ t) khi ¢o du tai liéu:

Thudng dung phuong phap nim dién hinh dé phan phéi dong

chay.
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a. Chon ndm dién hinh:

Dé chon ndm dién hinh ta phai c¢6 luu lugng thiét ké dong chay
ndm Q, va luu luigng thiét ké dong chay mua kho Q,, (W, va Wy)).

Xem xét trong cdc tai liéu thuc do chon 14y mot nim dién hinh
dong thdi thod man hai diéu kién sau:

+ Qun ~ Qp (hodc Wy, + Qg ~ Qp hodc Wy, ~ Wp)

+ Qan ~ Qkp (hodc Wy, ~ Qkp)

b. Xdc dinh qud trinh dong chdy ndm thiét ké:

Dé chuyén qua trinh dong chay nim dién hinh thanh dong chiy
nam thiét ké can thuc hién thu phdng tai liéu.

Luu lugng thang mua kho clia nim thiét ké dudc xac dinh nhu sau:

Qin = K Qian
Trong doé: K, - hé sé thu phdng dong chay mua kho

K, =
W,

Kdh
- Luu lugng cia cac thang con lai trong nim (mua muia)
Qire = K3 Qian
Trong dé: K, - hé s6 thu phdng dong chdy mua mua
K, - W -W,_
W, -W,_,
Thuc té khi chon K, va K, khac nhau, thudng khong phu hop véi

thuc té, do d6 nhiéu khi ngudi ta chi chon mot hé sé thu phong la:
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2. Xac dinh qua trinh phan phéi dong chay Q ~ t khi ¢4 it tai liéu:

Néu tif 6 ndm do dac cda luu vuc nghién ctiu ¢6 kha ning chon
mot ndm dién hinh, thi viéc xdc dinh qua trinh phan phdi dong chay
gidng nhu trudng hop cé du tai lidu. D& chon nim dién hinh phai dua
vao luu vuc tuong tu, ndm dién hinh phai nim vao nim c6 tai liéu do
dac song song gitia hai Iuu vuc.

Néu niam dién hinh khong dudc chon theo yéu cau trén thi ta coi
nhu la truong hdp khong co tai liéu do dac.

3. X4c dinh phan phdi dong chay Q ~ t khi khong c6 tai liéu do dac:

a. Mifgn dang phin phOi dong chdy nidm thiét ké cia luu wic
ong t:

Trudc tién phai chon dudc luu vuc tuong ty tu diéu kién khi hau,
luu vuc, dia hinh ... khi da chon dudc luu vuc tuong tu tién hanh xdc
dinh qua trinh phan phdi dong chdy nim thiét ké luu vuc tucng ty. Sau
dé muon dang phan phdi dong chdy cia luu vuc tuong tu dé xdc dinh
qua trinh cta luu vuc thiét ké.

b. Phén phdi dong chdy luu vic thiét ké theo dang phin phoi
dién hinh cho ting ving.

Trén co sé phan tich quy ludt vé su thay doi dong chdy trong
nam thiét ké trén toan ving 16n. Phan ra nhiéu phan khu thuy vin, mdi
phan khu thuy vin déu cé dang phan phdi dong chay. Dua vao cdc

phan khu thuy vin dé phan phdi dong chdy cho khu vic nghién ctiu.
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Chuong V:
DOING CHAIY KIAOT THIAUT KAU

I. KHAI NIEM VE DONG CHAY KIET
1. Y nghia cda dong chdy kiét trong thiét ké cong trinh:

Dong chay kiét 1a dong chdy cuia song vao thoi ky kiét nudc, tic
13 mua kho, thsi ky nay nudc cung cap cho song chii yéu 1a nudc ngdm
trong khu vuc, thoi ky ndy mua rét it, ¢é ndi nhiéu thang lién khong
mua. Khi cong trinh khai thdc nudc dya vao dong chdy co ban cta song
(ttic khong ¢ su diéu tiét ciia hd chiia) thi luu lugng viéc thiét ké quyét
dinh chi tiéu t8i thiéu cla cong trinh st dung nudc, nhu cong suit nhé
nhét cia tram bom hosc cong sudt nhé nhat cia tram thuy dién dudng
dan hodc chiéu sau van tai thuy nho nhét cia dong séng, tii dong chay
kiét con c6 thé xac dinh su xdAm nhap min ctia bién vao dat lién.

Nhu vay khi c¢é dong chiy kiét thiét ké ta sé ¢ cd sé xac dinh.

- Cong suit cia mdt may bom nudc hoic mot tudepin thuy dién
lam co sé cho viéc xdc dinh sé t6 mdy cua tram bom hodc clia tram
thuy dién.

- V6i luu lugng kiét ta s€ xac dinh muc nudc ung vdi luu lugng
kiét, ttf d6 xdc dinh loai thuyén bé phu hop di trén song trong thdi gian

mua kho.

- P6i véi ving ven bién chiu su anh hudng cta thuy triéu, khi
song c6 luu lugng kiét nhat cing Iuc xuét hién triéu cudng sé 1am cho
min xdm nhap vao dit lién sau hon, anh hudng dén cong trinh 1dy

nudc tudi hodc cung cdp nudc cho sinh hoat. Trong trudng hop nay ta
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phai ¢o giai phap cong trinh thich hgp, hodc ngin min tai cla song
hodc xay dung hd chia & thugng ngudn ting luu luong cho song vao
thoi ky kiét nudc nhim ddy min ra xa, vi du nhu cong trinh hd chia
Ta Trach trén luu vic séng Huong - Thiia thién Hué.

2. Cac yéu t6 anh huéng dén dong chay kiét:

a. Diéu kién khi hiu:

Khi hau trong ving quyét dinh ché do 4m clia ving d6. O ving
c6 lugng mua Ién va mua phan phdi diéu hoa thi it bi kiét hon so vdi
ving lugng mua hang nim nhé ma phan b trong nim khong diéu hoa.
o) vung nhiét do kho hanh, lugng bdc hoi 16n sé lam cho dong séng
can kiét nhanh.

b. Mt dém cua Iuu vic:

O nhiing ving ¢ 16p cdy ¢ va riing che phll mat dat tt ¢ tac
dung gili nudc va diéu tiét dong chiy sé tét hon so vdi ving riing bi
phd hoai, 16p phti mit dat bi tro séi da. Thé nhudng cia khu vic cling
6 anh hudng rat 16n dén dong chay kiét, néu Iuu vuc va ving dat c6
tinh thdm nudc va git nudc tét sé lam cho dong chdy trong mua kiét
diéu hoa hon. Ngoai ra ty 1¢ dién tich ao hd so véi dién tich Iuu vuc
cang 16n thi kha ning gili nudc sé tdt hon béi vi ao hd ¢ kha ning giti
nudc va diéu tiét dong chdy.

c. Tdc dong cua con nguoi:

Trong luu vic séng néu con ngudi biét gin giti moi trudng sinh
thai thi s& 1am cho dong chdy diéu hoa hon. Trai lai néu con nguéi
khai thac riing buia bai khong cé ké hoach trong va bao vé ring dau
nguodn, ky thuat canh tic nong nghiép khong hop ly thi sé lam cho
dong chay trong Iuu vuc vao mua kho bi can kiét nhanh.
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3. Thong ké tai liéu vé dong chay kiét:

Tai liéu dong chay kiét 1 thdng ké dong chay kiét nhat trong
mot kiét véi thdi doan thdng ké At khac nhau.

Thoi doan thong ké At c6 thé 1a ngay, tic la ngay c6 luu lugng
kiét nhét trong nim; c6 thé 1a thang tic 1a luu luong thang kiét nhat
trong nim; hodc thdi doan théng ké At = 30 ngay, tic 1a 30 ngay kiét
nhét lién tyc trong nim.

Néu tinh toan Q kiét trong thdi doan At, vi du Q kiét (30 ngay) thi
trong mdi nim chon Q kiét 30 ngay lién tuc nhé nhat trong mua kiét.

Vi du: Q 30 ngay kiet

, 2 At :30 ngéy -
nhd nhét ¢ thé i 20/2 = 21/3 (Qu~1)

~ N

- Nhu vay la khong ndm gon 20/IIN—S 1110

trong 1 thang.

. N ‘ T 1O IV V VI s
Hién nay ngudi ta thudng (thang)

théng ké luu luong kiét theo
thang, it khi thong ké theo ngay va theo tuan.
Phucng phdp tinh todn dong chdy kiét thiét ké cling gidong nhu

dong chay nam thiét ké, chi khéc 6 tai liéu théng ké ma thai.

IL. XAC PINH DONG CHAY KIET THIET KE Q,, KHI CO PU TAI LIEU
THONG KE
Tai lidu dugc xem 13 di dung cho tinh toan can phai cé sé nim
dé bdo dim sai s6 tuong ddi clia Qe bé hon 15%.
100C
ng - \/H

Trinh tu tinh toan:

Y% < 15%

80



1. Thong ké Q, thang nhd nhét clia mua kiét trong mdi nim:
Vi du: Ta co tai liéu Q

tu 1970 + 1997 cua tram Mua kiét 1970 - 1971

A tal mét hiu VliC Séng d? Qkiétthéng: QK thang 3

Tay nguyén mua kiét tu

thang 10 dén thang 5 nim

sau. Nhu vay trong moi

nam mua kiét s€ cho mot

\X XI XII I I I I1v V/ thang

U\

e N
1970 1971

gid tri Qyuy nhd nhit dai
dién cho nidm do.
Vi du mua kiét ndm 1970 - 1971 thi Qy, xuét hién vao thang 3
nam 1971.
Qkiét =Q, thang 3
2. Tinh va v& dudng tan suit k/n.
3. Tinh Q,, C,, C, va v& dudng tin suét ly luan cho phu hop véi dudng
tan suat kinh nghiém.
4. Tu P% da quy dinh trong quy pham, xac dinh Q.
5. Chon nim dién hinh dé phan phéi dong chy kiét.
Khi chon chu y: Q, 41 = Qp va bét 16i cho viéc cung cp nudc.
6. Xac dinh hé so thu phdng.
K = Qup (mia kict)
Qun (mia kict)
7. Phan phdi luu lugng vao céc thang.
Qthhéng = KQg, thang
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IIl. XAC DINH DONG CHAY KIET THIET Q,, KHI CO {T TAI LIEU
THONG KE

Khi tai liéu thong ké vé dong chay kiét khong cé dii thudng thi ta
dung cac phuong phap sau:

1. Bo sung tai liéu tui luu luc tuong tu, khi bd sung tai liéu chu y phai
c6 hé sb tuong quan y > 0,8.
2. Phuong phap ty 1& don gian:

Khi luu vuc nghién ctiu (LVNC) ¢ s6 nim tai liéu chi mot vai
ndm ma bén canh cd luu vyc tuong tu (LVTT) du tai liéu vé dong chay
kiét thi dung phuong phép ty 1& don gian theo trinh ty sau:

a. Ta chon mot mua kiét cia mot ndim ma LVNC va LVTT cung
c6 tai lieu do dac. Vi du mua kiét ndm 1995 (d6i vdi Iuu vic ven bién
mién Trung), ta dua sd liéu cta 2 tram d6 va xdc dinh ty sé luu lugng
gitia 2 Iuu vuc, néu ty s6 luu lugng nay 6n dinh thi ta c6 thé tién hanh
tinh toan dong chdy kiét thiét ké ctia LVNC theo tai liéu ctia LVTT.

Luu lugng mua kiét nim 1995 cia LVNC va LVTT (trén mét

\ ° /\? b /‘\
vung ven bi€n mién Trung)

Thang 2 | Thang 3 | Thang 4 | Thang 5 | Thang 6 | Thang 7 | Thang 8

Qx o) 2,06 1,96 0,81 0,98 1,34 0,82 1,09

Qg (1) 0,72 0,83 0,32 0,40 0,52 0,33 0,45

Qrr | 035 0,42 0,40 0,41 0,39 0,42 0,41
Qne

K:

Ta thiy ty s6 K = %: 0,35 + 0,42 ma pho bién 1a K = 0,39 +

NC
0,42, nhu vay ty sé K tudng déi on dinh nén chon luu vyc tuong tu
trén dé tinh todn cho LVNC.
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b. Dua vai tai liéu luu lugng kiét cia LVTT tinh toan va vé
dudng tan sut tti do xac dinh luu lugng kiét theo tan suét thiét ké P.

Vi dy ta tinh toan dugc Qp ) = 0,15m’/s

¢. Tinh ty s6 luu lugng gita Qup 1) V6i Qumin (1)

Trong mua kiét 1995 cia LVTT thi Iuu lugng cua thang 4 1a nho
nhét nén Qyuin 11 = Quenings = 0,32m7/s.

Quecrry _ 0,15

Quminerry 0,32

d. Tinh luu lugng kiét thiét ké cila LVNC theo quan hé sau:

Do do: K; = =0,47

QkP(NC) = Kp X Qumin (NC)

Luu lugng nhd nhat clia LVNC trong mua kiét nim 1995 1a Ivu
lugng thang 4.

_ _ 3
Qiimin (NC) — thhémg4 (NC) — 0,81m’/s

Vay Qo) = Kp X Qumin ve) = 0,47 x 0,81 = 0,3 8m’/s

IV. XAC PINH LUU LUGNG KIET THIET KE Q,, KHI KHONG CO TAI
LIEU THONG KE LUU LUGNG KIET

Khi Iuu vuc nghién ctiu khong c6 tai lidu thong ké vé dong chay
kiét, dé tinh toan luu lugng kiét thiét ké thudng dung cac phuong phap sau:
1. Mu¢gn modun dong chay kiét cia LVTT:

Tim luu vuc tuong cd tai liéu vé dong chay kiét, tinh toan moédun
dong chay kiét My, (rr), sau d6 mugn modun dong chay cua luu vic
tuong ty nay dé tinh luu lugng kiét cho luu vuc nghién ciu.

Qup (NC) — M,p () X F
Trong do F: La dién tich luu vic cia LVNC
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2. Tra ban dé ding tri m6dun dong chiy kiét:

Tl ban d6 modun dong chdy kiét do Cuc Thuy vin 1ap, ta xac
dinh moédun dong chay kiét cda luu vic nghién ctiu, ti do xac dinh luu
lugng dong chay kiét cda luu viic nghién cuu theo cong thiic.

Qe = My x F
3. Dung c6ng thiic kinh nghiém:

a. Cong thiic cua Cuc Thuy vdn:

Cong thiic ctia Cyc Thuy vin xdc dinh moédun dong chay kiét tu
lugng mua trong luu vyc:

Mo =AXp
Tu M,; ta s€ xac dinh dudc Q,,
Qup=M,,xF
Trong d6: M,, : Mddun dong chiy kiét thang theo tan suét P.
X, :Lugng mua nim thiét ké theo tan sudt P
m :Hésé(m=1,8=2)
A :Thongsddialy, A=(1,4+2,2)x10°
b. Céng thiic cua Vo-la-di-mia-rop:
Q thang a(F +c¢)"
Qy thang - Luu luong kiét binh quéan thang
F - Dién tich luu vuc

a, ¢, n - Cdc thong sb dudc nghién ctiu cho tiing Ivu vic song
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Chuong VI:
DOING CHAIY LUl THIAUT KAU

I. KHAI NIEM CHUNG VE DONG CHAY LU
Khi Iugng midc trong séng 16n, muc nudec dan cao, dong chay
manh viiot qua kha ning tai nudc cua long song thi sinh ra 1U. Qua
trinh 14 dién ra trong song c6 thé 1a 14 don hodc 1 kép (tic 1a nhiéu
tran 10 xdy ra lién tiép).
1. DPdc trung cua dong chdy 14:
Tran 10 dudc danh gia bing cdc dic trung sau:
- Dinh 10 Q,, (m?/s)
- Tong lugng 1 W, (m®)
- Hinh dang tran lu
Hinh déang tran 10 dugc bifu thi § cac dic trung sau:
+ Thoi gian It trén - T,
+ Thoi gian 14 xudng - T,
+ Thdi gian 1t - T);

+Hés6d§yy1=%

Q
Q ox - Luiu Iigng 13 binh quéan cla ngdy 16n nhét
Q - Luu lugng binh quan ctia ca tran 10
Wl

+ Hé so khong can doi cua tran 10 K: K, =

W, - Lugng lu ung vé6i nhanh 1én

’ , o T
+ Hg s0 hinh dang tran lu A: A= T—l
Iu
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2. T4n sudt thiét ké 14:
Tuy theo quy md va tinh chét clia cong trinh, nha nudc quy dinh

tan suat thiét ké cho cdc cong trinh phong chdng mit hai clia nudc 1i

nhu sau:
Céap cong trinh | Tén suét thiét ké P% S6 nim gip lai
I 0,1 1000 nam gip 1 1an
II 0,5 200 nim gip 1 1an
111 1,0 100 nam gip 1 1an
1\Y 1,5 67 nam gip 1 lan
\Y 2,0 50 nam gip 1 lan

3. N6i dung cua tinh todn dong chay Ii:

Dé tinh to4n dong chay 1i can thuc hién cac nodi dung sau:

a. Vé duong tin sut thiét ké Ii:

Muén vé dudng tan suét ta thuc hién cac budc nhu da gidi thiéu
& phan trudc, cu thé la:

- Théng ké cac con 1 theo nim, ¢ thé theo dic trung luu lugng
Q,, muc nudc H,, hoac lugng It W,,..

- V& dudng tan suit kinh nghiém.

- Tinh céc dic trung thong ké cta dong 1.

0, =20
n
GZG Z(KI _1)2
n-—1
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2
¢ - [PK-D
n—1

2
¢ 2D
(n-3)C]

- V& dudng tan suit ly luan cho phu hgp vdi dudng tan suat kinh
nghiém.

b. Xdc dinh dong chdy Iii thiét k€ Q,p, W,p:

Cin cy vao dudng tan suat va tan suét thiét ké P, xac dinh dugc
dong chay 11 thiét ké Q, ., W,.p.

¢. Xdc dinh duong qua trinh Iii:

Sau khi da xdc dinh dong chay 1i thiét ké Q,,, ta xac dinh duong
qua trinh (Q,, ~ t). D& xdc dinh dong chay i thiét ké, ta xem xét hai

trudng hop: Khi ¢d nhiéu tai liéu, va khi khong ¢ tai lieu do dac.

II. XAC PINH DONG CHAY LU THIET KE KHI CO NHIEU TAI LIEU
1. C4c budc tinh toan va nhiing vin dé can chu y khi tinh toan dong
chay 10:
V& c4c budc tinh toan chay 1i thiét ké van gidng nhu trudng hop
tinh todn cho dong chay nidm thiét ké, tuy nhién do dic diém cla 1
nén c6 nhiing van dé riéng biét can xem xét.
V& trinh ty tinh toan nhu sau:

a. Thong ké tai liéu dinh 1d cla cdc nidm & tram do thuy van. O

trudc ndy van dé phai chud y 1a chon mAu thdng ke.
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b. Tinh todn va vé dudng tan suit kinh nghiém. Trong budc nay
d6i véi tinh todn dong chdy 1 cAn phai chu y chuyén tin sudt 14n sang
tAn suét nim.

c. Xé4c dinh céc dic trung tinh toan Q. o, C,, C, dung dé tinh
toan dudng tan suit. Do tinh chit cla I nén trong tai liéu théng ké va
trong tai liéu lich st ghi lai dudc cd xuat hién 14 dic biét 16n ndm
ngoai liét thong ke, nén trong budc nay phai chi y dén xit 1y 1d diic
biét 16n.

d. Mt khac d€ an toan cho cdc cong trinh quan trong trong thiét
ké 18, dong chdy 1 can cd tri s6 gia ting an toan.

e. X4c dinh dudng qua trinh 10 thiét ké (Q,, ~ t). Do dic diém
cua I0 nén viéc xdc dinh dudng qud trinh I cling khac véi dudng qua
trinh dong chay nim.

2. Phuong phép chon miu théng ké cla dong chiy 1i:

Trong diéu kién 14 do mua rao sinh ra nhu 6 nudc ta, nhat 1a déi
vdi luu vic viia va nhé trong mot ndm cé nhiéu tran 14. Nhu vay khi
thong ké phai can chu y dén van dé chon mau. Thudng cé cdc phuong
phap sau:

a. Phiiong phap mdi ndm chon mot tri s6 Idn nhat:

Phuong phép ndy 1a m&i nim chon mdt tran 1d 16n nhat, nén cach
lam don gian, bdo dam tinh doc 1ap va tan suit xuét hién 1a tan suat
nim. Nhung phucng phdp nay cé nhudc diém khong khai thac hét

lugng thong tin, vi ¢é mot sb tran 14 16n clia mot s6 nim bi bé sot.
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b. Phuong phap gioi han duoi:

Ngudi ta dinh ra mét luu lugng dinh 10 gidi han Q,, 4 nan, NhU
vay sé chon tit cd cdc tran 14 ¢d dinh 14 16n hon Q,, ¢iéi hans VA0 i€t
théng ké dé tinh toan tan suit. Cach chon nhu trén ¢d nim duge 2 dén
3 trAn 10, ¢o ndm chi 1 trn 10 thAm chi ¢6 ndm khong c¢o tran 14 nao
dugc dua vao liét thdng ké tinh toan.

c. Phuiong phdp chon mdi ndm mot sé tran Iii nhat dinh:

Theo phuong phap nay thi thém lugng thong tin, s ndm cd tran
18 dua vao liét thdng ké nhu nhau, nhung van ton tai nhudge diém va ¢
nhiing tran i ¢é dinh 16n van bi bé ngoai liét thdng ké.

3. Tinh todn tAn sut nim tif tAn suét 14n:

Khi céc liét thong k& mdi nim cé mat tri s6 thi tin suét tinh toan

chinh 13 tAn sut nim theo cong thic: P = il 100%. Nhung trong truong
n+

hgp chon mot ndm nhiéu tri sé dua vao liét tinh toan thi dudng tan suat

A A A r A 2. e N, A A A A A 9
la tan suat 1an do do can phai doi tu tan suat lan sang tan suat nam.

P, = 100
S+1

Trong dé: m - so thu ty liét tai liéu
S - téng s6 tran 10 dudc chon trong n nim
n - 13 s6 nam ¢4 tai liéu do dac

Tan suit ndm dudc tinh toan i tan sut 1an nhu sau:
Poam = 1= (1 - Py,)™

4 —_— A A ~ by A A W —_ S
Trong do: m - SO tran lu binh quan trong mdt ndm, m = —
n
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4. Xac dinh cac thong sd thong ké khi xii 1y 1i dic biét 16n:

a. Lii dic biét Idn va thoi ky xuét hién cia Iii déc biét 1dn:

L{ dic biét 16n 1a tran 1§ ¢6 dinh 18 rat 16n do t6 hop thoi tiét bat
loi sinh ra. Thoi ky xudt hién lai cta 10 dic biét 16n kha dai, do dé
LDBL nim ngoai xu thé chung cla dudng tan sut kinh nghiém. Nén
khi tinh toan dong chay 10 ta phai xti ly céc tran 10 dic biét 16n.

Thoi ky xuat hién lai cda LDBL 1a N, rat kho xac dinh thudng
cén cd vao ndm phat sinh cda cdc tran 1l LDBL dé x4c dinh N,

Vi du: O trén song A, nim 1918 xuét hién mot train LDBL cho
dén nay (nim 1998), vay thdi gian xuét hién clia tran 14 1a N,.

N, =1998 - 1918 = 80 ndm

Vi du: Trén song B nam 1981 cé xuét hién mot tran LDBL, qua
diéu tra thay ring nim 1987 cling c6 mdt tran 1d nhu thé xuat hién.
Nhu vay tinh cho dén nay (1998) thdi ky xudt hién lai cia LDBL la:

N = 1998—-1978

P

=60 nam

Vi du: Trén song C, ké ti nam 1906 dén nay (1998) cé mét tran
LDBL xuét hién vao nim 1945 vay:
N, =1998 - 1906 = 92 ndm
Viéc xdc dinh N mang tinh chit gan dung, tan suat kinh nghiém

dé tinh LDBL nhu sau:

P= . 100%
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Trong dé: M - 1a s thui tu cta train LDBL
N, - thdi gian xuét hién lai cta tran 10 dic biét 16n
Vi du: Trén song B nhu da tinh 6 trén N, = 60 ndm tran i ndm
1981 1a Q,,, = 5000m?/s, tran 10 ndm 1978 1a Qy; = 5500m?*s. Nhu

vay M = 2. Theo cong thic trén tan sut 1 dic biét I6n tinh nhu sau:

Pigs = M . 100% = ! . 100% = 1,6%
Np+1 60+1

Plog = M . 100% = 2 . 100% = 3,2%
Np+1 60+1

b. Xdc dinh cdc théng sé théng ké khi xif Iy Iii dic biét Idn:
a - s tran 10 dic biét 16n (thudng chi 1 hoic 2,3 tran LDBL)
n - s6 tran 14 thudng ¢4 tai liéu thong ke
N - s6 liét thoi gian trong d6 bao gdm céc tran LDBL
(N - a) - s6 tran 1T thudng, ké ca nhiing trin 1{i khéng do dac dudc.
Q.. - Luu lugng tran 10 thudng thu i.

Qy; - Luu lugng tran 1u déc biét 1on thu j.

L Lu dac biét 16n

LU thuong

i HIh

n

=
N
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* Gia thiét cia Kritski - Menken (K - M)

Kritski - Menken gia thiét ring tri s6 binh quan va khoang léch
quan phuong cta liét ngén n (cta cdc tran 10 binh thudng) sé bing tri
s6 binh quan va khodng léch quan phuong cta liét (N - a), tiic la:

G(N ~a) Gn
ON-ay =O
Nhu vay tuc la:

50,=0"50q,

1 n

S J £2(Q,-Q,)

n

g [FK-D
n

* Xdc dinh tri s6 binh quén Q

r -~ 1 1
Ta co: Quay=—2.Q.
ni
Néu xét thém céc tran 10 dic biét 16n thi:

o Z?:QMj +(N_a)6(N7a)

QN N
£+ Y3,
N
Q. =i{iQMJ S }
N| 7T n T
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* Xac dinh gid tri Cy:
6 Z(Kl _1)2
c o n -y
" Q Q n

Tui gia thiét cta Kritski - Menken 1a:

Q(N-a) =Q,va On-2)— O

Vay ta co:
&) o
CV,(N-a): R == Cv,n
Q(Nfa) Qn
Tuc la:
| la
—1) :\/— K. —1)
[ - T
S = L3 (K -1y
n.i
Vay ta co:
(N-a) — n
5, -1 =N Sy
1 n 1

Dic trung Cyy ¢6 thé viét nhu sau:

Néu co hé s6 diéu chinh thi:

, N-a

K =

.
2 i

i_l)z:l
j_l)z}

\,

mi

Trong do: K=

Z
)

N
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Qy;; - Iuu lugng dinh 10 cua tran 10 LDBL thu ]
Q,, - luu lugng dinh 10 cda tran 10 LDBL thy i
* Xac dinh diac trung Cgy:
Gia tri Cqy dudc xac dinh theo cong thuic:
N-a

S(K,-1)'+
(N - 3)Ci/N

2(K. —1)3
Con =

Hodc c6 thé tinh:
Con=m.Cyy
m dugc chon theo tiing vung dic tring thuy vin khic nhau

Sau khi ¢6 Qy, Cyy, Cey € Ve dudce dudng tan suat. TU dudng
tan sudt va tan suat thiét ké ta sé xdc dinh dudc luu lugng 13 thiét ké
Qup. V& luong 10 thiét ké Wy, cling dude xdc dinh nhu trén.

5. Xac dinh tri s6 gia ting an toan:

Dé dam bao cho cong trinh phong chéng 1 dugde an toan, sau khi
c6 Iuu lugng dinh 14 thiét ké Q, p, can phai cong thém gid trj gia ting
an toan AQ. Nhu vay luu lugng dinh 13 thiét ké 1a:

Qump miétké = Qmp 7 AQ

Tri s6 AQ phu thudc vao nhiéu yéu t6 nhu sé nim quan tric

dong chay, sai s6 quan phuong clia dudng tin suit... cé thé tinh AQ

theo cong thuc sau:
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Trong do:
a - Hé s6 phu thudc vao mic do tin cay cua tai liéu thuy vin
a=0,7 véi luu vic c6 su nghién ciju day dd
a=1,5 vdi Iuu vuc it dudc nghién ciu
E, - sai s6 quan phuong cta tung do dudng tan sudt,
phu thudc vao C, va P (tra bang)
Vidy: Voi P=0,01%, C, = 1,0 thi sé tra dugc E, = 1,71
6. X4c dinh dudng qu4 trinh 13 thiét ké (Q, ~ t)
Trong mdt tran 1i dudc dic trung bbi cac yéu td sau:
Dinh lii thiétké Q ,  Qn (™9
- Dung tich 1 thiét ké W, , R e !

- Thdi gian I lén T, i xubéng T,

: W '
Céc yéu t6 ndy gin bd véi | N
, o ! i . t(h
nhau tao ra hinh dang qua trinh lu. T, T, : ®)
Ty

u

Hinh dang qua trinh U phu thudc
vao nhiéu yéu t6: Hinh thdi mua (lugng mua, cuidng do mua, thsi gian
mua, phan bd mua), dia hinh dai mao cta luu vyc (luu vuc tap trung
nudc, hinh dang luu vuc, thim thuc vat cua luu vuc)...

Tuing luu viuc ¢d thé c¢é hinh déng it thay doi, do dd ta cd thé
chon hinh dang mét tran 1d da c6 dé xac dinh dudng qua trinh 1d. Nhu
vay chon tran 1d dién hinh, sau d6 thu phong s& ¢é dudng qua trinh 1

thiét ké.
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a. Chon trdn I dién hinh:

Tréan 1d dién hinh phai thod man cac yéu ciu sau:

- Luu lugng dinh 14 va lugng 1d cta tran 1 dién hinh phai gan sat
véi gia tri Iuu luong dinh 14 va luong 14 thiét ké.

Tong lugng 1a dong chay sinh ra trong mot tran 1d. D&i véi méi
tran 10 ta tim ra W,, va cling vé dudng tan suit chon lugng 10 thiét ké
W, gidng nhu viéc lam cho luu lugng 1G thiét ké Q,,. Chu y ring
quan hé (Q,, ~ W,,) khong chit ché thi rit khé chon mot tran 1d dién
hinh ¢6 dinh 1i va lugng 1i xap xi véi dinh 14 va lugng 14 cda tran 1
thiét ké. Do d6 viéc chon tran 1d dién hinh cling mang tinh ticng di.

- Tran 13 dién hinh dugc chon ¢6 hinh dang bat 16i déi véi cong
trinh phong chdng 1. Vi du: Déi véi kho nudc thi tran 14 ¢d thsi gian
Id trén T, kéo dai va Ii tap trung vao gitia ky thi gy bt Igi.

- LU xuét hién vao ldc bat 16i cia cong trinh. Vi du: O kho nudc
khi nudc tich ddy ma 1d xuat hién thi sé gay bt 1gi.

b. Hé s6 thu phong duong qud trinh Iii:

Yéu cau cua viéc thu phong qud trinh 14 13 phdi ddm bdo su
khong thay doi cta dinh 1§ Q,, va tong luong 1§ W,p, ngoai ra hinh
dang tran 13 it bién doi. C6 nhiéu phucng phép thu phdng 1d thiét ké:

- Phuong phép thu phong cung ty 1&

- Phuong phap thu phong cling tan suit.

o) phan nay chi gidi thiéu phuong phap thu phong cung ty 18.
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Gia su ta c¢6 dudng qua

2 ‘ Q
trinh 10 dién hinh (Q,4, ~ t) V4i
N A ~ « L A'
Q.pan Va Wop 4. VE tran 10 thiét Qi
th A

L 7 N 2 ,
ké ta co Qupy va Wyp . DECO [~

dudng qud trinh 13 thiét ké ta s&

thu phong tran 1d dién hinh ra Ty, t
] ol
Ty T g

tran 10 thiét k& dé kéo theo céc

Tlﬁ TK

hé s6 thu phong nhu sau:
- H¢ s6 thu phong luu luigng 1i K ,:
He s6 thu phdng K, dugc xac dinh nhu sau:

KQ — QmP
deh

Khi da cé K, muén tim luu lugng 14 thiét ké, dugc tinh theo
cong thtic sau:
Qi = KQ - Qian
- Hé s6 thu phong luong Iti K -
Heé s6 thu phdng ludng 1t Ky, dudc xac dinh nhu sau:

KW — WmP
Wmdh

Khi da cé Ky, mudn tim lugng 1i thiét ké, dugc tinh theo cong
thuic sau:

Wiw =Ky . Wi,
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- Hé s0 thu phong thoi gian Ii K ;.

Hé s6 thu phéng thoi gian U K xac dinh theo cong thic sau:

Dé tinh toan K, cin tim /\

mdi quan hé gida Q, T, W.

Déi vdi tran 13 thiét ké thi tong ligng 14 duge xac dinh nhu sau:
1
W, =-Q,.T,.f
2
Trong do: f-1a hé s hinh dang clia dudng qua trinh 14,

néu dudng qua trinh 13 1a mot hinh tam gidc thi f= 1.

Tu cong thuc trén ta rut ra dugc T, nhu sau:

TmP - 2me
Q,,-f
Tuong ty nhu thé déi vdi tran 14 dién hinh ta c¢6:
T4 = 2 W
Q,.f
Tu T, va Ty, ta tim dugc hé s6 thu phdng thdi gian 14 K.
2W
K, = T, _Quf _2W,.Q,.f
Tdh % 2Wdh * QmP ° f
Q, -f
K, - [me}( 1 _K,
W, ( Q. ) K,
th

98



Vay hé sb thu phong théi gian 10 K, 1a ty sé gitia hé s6 thu

phong lugng 10 K., véi hé s6 thu phong luu lugng 10 K

K, = Ky Q(m’/s)4
KQ
1000 --------
c. Cdc budc thu phong
o 800 T
va vi du:
- Chia tran 13 dién hinh 600 A """""" C
ra nhiéu thoi doan tinh toan. 400 [~~~
Theo vi du trén toa do 200 p--fd-----b-mmmi-mmo? \D
clia cac diém trén dudng qua L+ ¢ 1 N\E .
432 86,4 129,6 172,8 216,0 t(10° giay)
trinh 18 dién hinh nhu sau:
Diém 0 A B C D E
Ty, (10°giay) 0 432 86,4 129,6 | 172,8 | 216,0
Qg (m’/s) 0 400 1000 600 200 0

- Tién hanh thu phdng, x4c dinh cdc toa do cua dudng qua trinh

10 thiét ké theo cong thuic:
Vidu: Ky =0,8vaK,=0,9

T.p=K;. Ty
Qur = Kgq - Qun
Két qua thu phdng dudng qud trinh 1d nhu bang sau:
Diém 0 A B C D E
T, (10°giay) 0 34,5 69,12 | 103,68 | 138,2 | 172,8
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Qp(m’/s) 0 360 900 540 180 0

- V& dudng qua trinh 14 thiét ké
Theo vi du trén dudng qua trinh 14 thiét ké nhu sau:

Q(m?s)t

900 f-------n-mmmmm----
T Rkl AECECELE

360

E I — R S R— ,

34,5 69,12 103,68 1382 172,8 t(10° giay)

III. XAC PINH DONG CHAY LU THIET KE KHONG CO TAI LIEU PO
DAC

Tai liéu quan tric dong chdy thudng chi ¢é & luu vic I6n, con &
Iuu vuic nhé va viia da sé 1a khong c6 tai liéu do dac. Do yéu cau phat
trién kinh té xay dung nhiéu cong trinh giao thong thuy 1i trén luu
vuc viia va nhé. Béi thé viéc tinh toan dong chay 1 cho trudng hop
nay dong vai tro quan trong.

Nhu ta da biét dong chay i thé hién & cac dic trung.

- Luu lugng dinh 10 Q,,

- Téng lugng 1d W,

- budng qua trinh 10 (Q,, ~ 1)
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1. Luu lugng dinh 14 thiét ké Q,,:

Dé tinh toan Q,,, Nguidi ta thudng dung cong thiic kinh nghiém va
ban kinh nghiém. Cé4c cong thiic déu dua vao cin nguyén sinh ra dong
chdy nhu mua, ton thét, thdi gian tap trung dong chdy... Cac cong thiic
déu chia cac hé s xdc dinh bing cach tong hop tai liéu kinh nghiém,
c6 cong thiic dugc xay dung hoan toan theo tai liéu do dac, diéu tra
dong chay.

M3i cong thiic tinh todn cé mot xuit xi khac nhau nén pham vi
ting dung ctia né c¢d han. Cac hé sé trong cong thic chi phu hop véi
diéu kién khi hau dia ly tiing ving, do dé mudn tng dung cong thiic
tinh toan can phai nghién cu phan tich diy di. Kha ning ung dung
mot cong thiic ban kinh nghiém vao nhiing diéu kién cu thé phu thudc
vao cd sé ly luan, nhiing gia thiét trong xay dung coéng thiic va nhiing
s6 lidu thuc té duge st dung dé xay dung cac biéu bang, cac hé so.

Tinh toan dinh 10 thiét ké khi khong c6 tai liéu do dac hién nay,
thuong dung cac cong thiic kinh nghiém va ban kinh nghiém.

a. Cong thiic cuong do gioi han:

- Cong thuic tinh toan: Coéng thuc cudng d6 gidi han la cong thiic
ban kinh nghiém, dya vao cin nguyén sinh ra dong chay vdi cuong do
mua gidi han sinh ra dong chay 14 thiét ké, dang cong thiic nhu sau:

Qup =Aa HpFo
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Trong do:
Q,» - Luu ludng dinh I thiét ké vng vdi tan suat P
H,, - Ludng mua ngay thiét ké ing vdi tan suit P
F - Dién tich luu vuc
o - Heé sé dong chay 1i
§ - Hé so xét dén tac dung diéu tiét clia ao hd
A - Hé s6 phu thudc vao thdi gian tap trung dong chdy ctia
luu vuc
- Trinh ty xdc dinh Ivu lugng dinh 14 thiét ké theo cong thic trén
+ Xdc dinh lugng mua ngay ting vdi tin suét thiét ké H,,. Lucdng
mua H,, dudc xac dinh sau khi c¢é dudng tan suét lugng mua ngay 1én
nhét H, va tan sudt thiét ké P.
+ Xdc dinh hé dong chiy o: Hé sé o ¢6 quan hé vdi dién tich luu
F va loai dat trén luu vuc do, c6 thé tra theo bang.
+ Xac dinh hé s6 A: Hé s A c¢6 quan hé vdi vao thoi gian tap
trung dong chdy t, va hé sé dia mao thuy vin clia song ®. Hé s6 A cd
thé tra bang theo ving mua. Téng cuc khi tugng thuy vin chia nudc ta

thanh 13 ving mua, tii Ha Tinh dén Binh Dinh thudc viung X.
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Bang tinh hé s6 dong chay

) Hé s dung véi F (km?)
Loai | Loaidat | H, (mm)

0,1+1| 1+10 |[10+100 | >100

1T Dit sét <150 0,95 0,85 0,80 0,80

150 +200 | 0,95 | 0,90 0,90 0,95

> 200 0,95 | 0,95 0,95 0,90

I |Patddigo | <150 0,63 0,56 0,45 0,30

Patriing | 150 +200 | 0,70 0,65 0,55 0,40

> 200 0,75 | 0,70 0,65 0,50

IV | Cattho <150
DAt da xép | 150 +200 | 0,20 0,15 0,10 0,10
> 200
Bang tra hé s6 A § ving mua X
(Tt Ha Tinh dén Binh Dinh)
D,
Vung | 14 (ph)

0 20 50 100 | 300
10 | 0,116 | 0,096 | 0,072 | 0,049 | 0,033 | 0,0166
30 | 0,083 | 0,078 | 0,062 | 0,045 | 0,031 |0,0162
X 60 | 0,072 | 0,060 | 0,054 | 0,043 | 0,027 |0,0155
100 | 0,059 | 0,054 | 0,045 | 0,035 | 0,026 | 0,0150
150 | 0,049 | 0,045 | 0,038 | 0,031 | 0,024 | 0,0145

1, - Thdi gian tap trung nudc trén sudn déc.

® - Hé so dia mao thuy vin cda long song.
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* Xdc dinh hé so S:
Hé s6 & 1a hé s6 xét dén sy diéu tiét clia ao hd trong luu vuc;

So L
1+C.f

aohd
Trong do:
F

aohd

aohd

tu v
F,, s 12 dién tich cia ao hé trong luu vuc
Fluuve 12 dién tich cua luu vuc
C - Hé phu thudc vao 16p dong chay
C =0,1 - Déi véi ving mua kéo dai
C = 0,2 - Béi véi ving mua ngin
Tu cdc gia tri 6 trén dua vao cong thic sé tinh dudc Q,p.
b. Céng thifc A - 1éch - x4y - ép:
Cong thic A - 1éch - xay - ép ¢6 dang nhu sau:
Q.p=016,67.2..01)F=q,p.F
Trong do:
Qupr=qump - F
Q. - Luu ludng dinh 13 theo tan sudt thiét ké (m?/s)
dmp - Modun dong chay I theo tan suat thiét ké (m/s - km?)
F - Dién tich luu vuc (km?)
a, - Cuong do mua trung binh trong thdi doan tinh toan t.
a.=Hy. V-
V. - Tung d6 duong cong chiét gidm cudng do mua.
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T - Thoi gian tap trung nudc luu vuc
r - Heé sé xét dén anh hudng clia ao hd

1-F

aohd

r=—22
1+ 25F

aohd

¢ - Heé sb chiét giam dong chay

Dé tinh toan dinh 1d thiét ké theo cong thic trén, tac gia dung
phuong phap bé trg bing cach 1ap cac bang biéu dé tra cac hé sd.

c. Cong thiic X6-ko-10vski: ermy s)

Tac gia khai quat dudng qua Qy

trinh 10 13 hai nhanh parabol cit nhau

§ dinh va tii d6 tim méi quan hé gitia

luu Iugng dinh 10 va lugng 10, cong

thiic ¢o dang sau:

o -028a(H,—H)Ffd
mP T

1

=
—
=

+Q,,

Trong do
H,, - Luong mua thiét ké (mm) tinh trong T gid
H, - LSp nudc ton thit ban du
o - Hé sé dong chay 1i
T, - Thoi gian 1u 1én (gio)
f - Hé s6 hinh dang tran 14
F - Dién tich lvu vuc (km?)
§ - Hé s xét dén 4nh hudng ctia ao hd, riing.

Q,; - Luu lugng nudc trong sdng trudc mua lu
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Trinh ty tinh toan luu lugng 10 theo cong thic X6-ko-16vski:
+ X4c dinh thoi gian 10 1én. T4c gid dé nghi tinh nhu sau:

L .
T:TS:T 10
I 3.6V (gi0)

V. - Van tdc truyén 13 trung binh trong song (m/s)

V. =0,6+07V

max

V ... - Van téc binh quan 16n nhat & ctia ra, theo thuc do

L - Chiéu dai cla song (km)
1, - Thoi gian tap trung dong chay

Dai luong o (H;p - Hy) biéu thi mdi quan hé gifa mua rao va

dong chay dugc xdc dinh theo cac vung khac nhau, vi du:

Luu vc o (Hpp - Hy)
Luu vuc song Da 0,88 (H - 20)
Luu vuc ti song Thu bdn dén song Ca 0,86 (H - 16)
Luu vuc tii song Sesan dén Srepox 0,76 (H - 21)
Luu vuc tii song Dong Nai dén song Bé 0,64 (H - 25)

- Xac dinh hé s6 hinh dang 14 f
C6 thé xéac dinh f tif ban d6 phan vung thuy vin hodc 14y theo luu
vuc tuong tu. Néu da ¢ hinh dang tran 14 thi f dudc xac dinh nhu sau:

fe (m+1)(n+1)
C(n+D)+y(m +1)

Trong do:
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m - 1a bac cua dudng parabol nhanh 1én

n - 12 bac cla dudng parabol nhanh xudng

T

YZ?

i
T, - thoi gian It 1&€n
T, - thoi gian 14 xuéng
Heé s6 f cling ¢d thé duge xac dinh nhu sau:
- Luu vuc bé va khong ¢6 riing ¢6 thé chon f=1,20 + 1,04
- Luu vuc trung binh, long soéng it bai £=0,92 +0,75
- Luu vuc 16n ¢6 nhiéu, séng cé nhiéu bai  £=10,75 = 0,63
+ Xdc dinh hé s6 §
d=29,.0,. 0,
Trong do: §, - hé sé do anh hudng clia ao hd
5, - hé sé do anh hudng cta diéu tiét song vdi dinh 1
5, - hé s xét dén hinh dang luu vuc téi dinh 14
- Xac dinh luu lugng Q,,
Luu lugng Q,, 1a luu lugng nudc ngdm do6 ra song trudc khi cé
18, Déi véi luu vic bé hodc ving kho han thi ¢6 thé bé qua Q,,. Ddi
v6i song c6 dong chay phong phd vao mua kho thi ¢ thé 14y bing
dong chdy chuan cia song do, tic 1a:

_M,F

Q= 10°

Trong d6: M, - Modun dong chay chuén ctia song (I/s - km?)

F - Dién tich luu vuc (km?)
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2. T6ng lugng 18 thiét ké Wt
C6 thé tinh tong lugng 14 thiét ké theo cong thiic sau:
W, = 10°Y F (m’)
Trong do: Y, - 1a 16p nuidc Iu thiét ké (mm)
Y,=a (H,, - Hy)
Ciac yéu to o, H,,, H, dugc giai thich trong cong thic
Xokolopski.
Dai lugng o (H,, - Hy) biéu thi méi quan hé giffa mua rao va
dong chay dudc xdc dinh theo cac viing khac nhau (xem bang 6 tr106).
Vi luu vic nhé ¢6 dién tich luu vic F < 50km? c6 thé tich tong
lugng 10 tii mua ngay vdi tan suat thiét ké H,,,.
W, = 10°.0.H,,, . F (m®)
Trong d6: o - Hé s6 dong chay 1
H,,, - Lugng mua ngay thiét ké vdi tan suat P (mm)
F - dién tich lviu vuc (km?)
3. Hinh dang duodng qua trinh 1u:
Khi phan tich cdc tran 13 thuc té thudng ngudi ta thdy dudng qua
trinh 18 ¢6 mot s6 dic diém sau:
- Nhanh I 1én thudng déc hon nhdnh 1d xudng.
- P4i vdi tran 14 16n thudng cé dang hinh cong, ddi véi tran 10
nhé thudng c6 dang hinh thing.

- Nhénh 1 xudng thudng thoai va dai hon nhanh 13 1én.
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- Luu vuc cang nho thi dang dudng qua trinh 14 cang déi xung.
Trong tinh toan hién nay ngudi ta thudng dung dudng qua trinh 10 6 ba
dang sau: Wt

+ Dang 10 hinh tam giac. R !

+ Dang 10 hinh thang.

+ Dang I hinh cong.

a. Puong qua trinh I ) L )

dang hinh tam giac: T

10

Déi vdi cac luu lugng nhd ngudi ta thudng dung dang dudng qua
trinh 10 1a dudng tam gidc loai dudng nay don gian, dé xay dung.

Tui 16p nude 10 thiét ké ta tinh dugc tong lugng 14 W,,, theo cong
thic trén, dinh 10 Q,,, dudc tinh toan theo cong thiic kinh nghié¢m.

Qn ,

Khi da co dinh It Q,, va Q
mp

tong ludng 1d W, ta xdc dinh dudgc

thoi gian 1a Tj;.

Thoi gian 10 T,; (tinh bing ! T ;
’IL ”I’
gid) tinh nhu sau: ' |
T, = e (h)
3600Q.,

- Ty s gitia thdi gian 1t xuéng va Ii 1én 1a:

YZ?

1
Hé s6 vy phu thudc vao dién tich Iuu vuc va cdc yéu td dién tich

luu vuc.
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Déi véi luu vic nhé chony=1,5+2

Déi vdi luu vyc 16n chony=2.5 = 3,5

b. Puong qu4 trinh Iii Ia dang hinh thang:

Déi véi luu vic nhé ma mua kéo dai, thi thdi gian 1d 16n va
duong qua trinh 1t co dang hinh thang. Ta goi T, la thoi gian kéo dai

clia dinh I3, qua thuc té thudng thay T, phu thudc vao théi gian 1t T;,
Ty

Td = 0,1 Tlﬁ

Téng lugng 1§ tinh nhu sau:

0,1+1)T. mp
WmP = ( 2 ) . QmP
| Tig |
Tu do rut ra dugc théi gian 11 la:
T, = 2Wey
L1Q_,

Néu thdi gian 14 Tj; tinh bing gid thi

T,= Ve
L,Ix3600Q

¢. Duong qua trinh Iii Ia dang hinh cong:

Xokolovski dé xuat dudng
qua trinh 10 dang hinh cong nhu
sau:

- Duong I 1én ldy truc Q

theo-o
)

tung ti 0 tdc 13 14 bat dau 13 1én.

0

— 3
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Phuong trinh duong 1t 1én nhu sau:

A~ [(tY)
Qt_QmP (le

Trong dé m 13 s6 mi clia ham parabol nhanh 1én, tac gid dé nghi
m=2.

Phuong trinh dudng 14 xudng ldy truc tung tai vi tri xuit hién
dinh 14, tdc 1a luc bat dau 1d xudng, phuong trinh ¢ dang nhu sau:

- T —t')
QtQmP( T j

X

Trong do: n - 1a s6 md cda ham parabol nhanh xudng, tac gia dé

nghi 14y n = 3.
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Chuong VII:

DONG CHAY BUN CAT VA VAN DE BOI LANG XOI
LO O CAC CONG TRINH TREN SONG

1. KHAI NIEM CHUNG

Trén luu vuc song, bé mit luu vuc thudng xuyén chiu tic dong
cua thién nhién (khi hau, dia hinh dia mao...) va con ngudi (khai pha
dat dai, khai thac ring ...) nén bé mit bi bao mon. San pham cila qua
trinh nay (d4t bi bao mon) mot phan giti lai § suon doc, mot phan duge
dong nudc mang di vao song sudi tao thanh dong chay bun cat.

Theo hinh thiic van dong cia bun cdt, ngudi ta chia ra 2 loai:

- Bun cat 1o ling, 12 bun cat cudn theo dong nudc & trang thai 1o
lting.

- Bun cat ddy 1a loai bun cat lin chuyén & ddy dong song.

Dong bun cat trén song thay doi theo khong gian va thdi gian.

Gitla dong chdy cua nudc va dong bun cdat co quan hé chit ché
véi nhau. Vao mua 14 Q 16n thi bun cdt nhiéu, vao mua kho Q nhé bun
cat lai it. Bun cat lam cho ddy song cao dan 1én va ctia song 14n dan ra
bién. Dong bun cat ¢d tac dong rat 16n dén doi séng con séng. Ché do
bdi ling x4i 16 va bién doi dong song 1a két qua clia dong chiy bun
cat.

Trong viéc xay dung cic cong trinh thuy lgi (hd nudc), giao
thong, cip nudc cé quan hé trong viéc tinh toan bun cat. Bun cat lién
quan chit ché dén tudi tho hd chifa, dén giao thong thuy, dén cép nudc

sinh hoat (sach), dén nudc tudi (phu sa).
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Theo thong ké dong bun cét ting theo sy ting cta Qsong, khi luu

lugng song dat %Qmax, thi dong chdy bun cét 6n dinh. Trén cing mot

mit bun cat phan bd khong déu, lugng bun cét ting theo chiéu sau va

tdng dan tli bo ra gitia song.

II. GIA TRI DAC TRUNG CUA BUN CAT
1. Lugng ngam cat p:
Lugng ngam cat 1a khdi lugng ngam cat trong don vi thé tich;
Ky hiéu=p
Pon vi = kg/m’ hoic g/m’
2. Luu Iugng bun cat R (kg/s):
Luu lugng bun cat 1a khéi lugng bun cat chuyén qua mit cit
song trong don vi thdi gian la gidy.
Ky hiéu=R
Don vi = kg/s
Luu lugng bun cat R ¢6 thé xac dinh tif lugng ngam cat p va luu
lugng dong chay Q.
R=p.Q (kg/s)
Trong do: p - Lugng ngdm cat (kg/m’)
Q - Luu lugng dong séng (m’/s)
3. Khéi lugng bun cat P (T/ndm):
Khdi lugng bun cat chuyén qua mit cit séong trong 1 nim la P
(T/ndam)
31,53x10°

P=R xTnam = 3
10

R (T/ndm)
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4. Thé tich bun cat G (m*/nim):

G= % B - khdi lugng riéng ctia bun cat (T/nim)

5. Modun bun c4t Moc (T/ndm/km?):

Modun bun cat 1a khéi lugng bun cét trung binh trén don vi dién

tich Iuu vuc, chdy qua mit cit song trong 1 nim, My = %
(T/km*mnam). Ngudi ta con goi Mc 1a hé sé xam thuc

IIL. TINH TOAN BUN CAT KHI CO DU TAI LIEU QUAN TRAC:

Trong hinh thiic van dong cia bun cét cd 2 loai:

- Bun cat Io ling.

- Bun cat day

Trong tinh todn bun cat, ngudi ta khong dung dén dudng tan sudt
buin c4t, ma chi tinh luu lugng bun cat binh quan nhiéu nam.
1. Luu lugng bun c4t binh quan nhiéu nim Ry;

Khi ¢4 tai liéu quan tric thi ngudi ta tinh luu lugng bun cat binh

quan nhiéu nim R, theo cong thiic binh quan:
1
n

R; - Lugng bun cat cua ndm thu i (kg/s)
n- S6 nim quan tric
2. Lugng ngam cat binh quan nhiéu niim p:

_1000R, o
Q,

R, - Luu lugng bun c4t binh quan nhiéu nim (kg/s)

Po

Q, - Luu lugng binh quan nhiéu nim (m%/s)
P, - Luong ngam cét binh quan nhiéu nim (g/m?)
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po 6 Ha Noi P, = 585 g/m’
Pmax = 6970 g/m’  (31/7/66)
Pmin = 10,7 g/m’  (26/5/58)
3. Khdéi lugng bun cét chuyén qua mit cit ciia ra:
Ta goi Po - Khéi lugng bun cat (T/nim)

P, =p,.Q,. Tndm

- (1p003 )x Q, x 31,536 x 10° (ke/nam)

P,=31,536 x p, x Q, (T/ndam)

p, - Luong ngam cat (g/m’)
Q, - Luu lugng (m’/s)
Tnidm = 31,536 x 10° gidy
4. Thé tich bun cat chuyén qua mét cit ciia ra:

Go= - (m’/nim)

Po - Khéi lugng bun cat (T/nidm)

Bo - Khdi lugng riéng bun cat (T/m?)

Hoic G, = RoXToim
p
R x31,536x10° 1
G, = X—
B 10
6
G. = 31,536;10 Ro T

R, - Luu lugng bun cat binh quan nhiéu nim (kg/s)
T, - 31,536x10° sec/nim
B - Khdi lugng riéng ctia bun cat (T/m°)
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Déi véi phusa > B=0,5+0,7 T/m’
Déi véi dat cat } B=1.0+15

Ldp bdi lang nén chit

III. TINH TOAN BUN CAT KHI KHONG CO TAI LIEU QUAN TRAC
Khi khong ¢ tai liéu quan tric thi dung cac phuong phap sau:
1. Dung ban db ding tri p (g/m°):
Tu p, ta xac dinh P,
Po=po X Qo X Tram
P,=31,536 x p, x Q, (T/nam)

o

= G :% (m’/ndm)

2. Duing ban d6 phan ving bun cat hay muon luu vuc tuong tu:

Phuong phap nay it dung vi thuong khong chinh xac
3. Cong thiic kinh nghiém xac dinh bun cat 16 ling:

Mot trong nhiing cong thuc thuong dung la cong thuc
POLIAKOV

Po=10%¢ +/JK

p, - Lugng ngdm cat binh quan

J - Do ddc binh quan ctia dong song

& - Hé s6 xam thuc ldy ti ban d6 phan viing

K - Hé s6 hiéu chinh diéu kién lam viéc

K = KK, K,
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Hé s6 hiéu chinh mit cit luu vuc K,

Hinh dang mt cit luu vuc K,
Mt cdt sudn ddc hinh 16m 0,5
Mt cit suon doc phing 1,0
Mt cdt sudn ddc 16i 1,5

Hé s6 hiéu chinh theo 16p pht thuc vat K,

Tang phu thuc vat K,
Hai bén song 1a dong cd 0,5
Mot bén song 1a dong ¢ 1,0
Hai bén séng la rung ram 0,7
Mot bén song la rung ram 1,4
Hai bén Ia rung thua 0,9
Mot bén la rung thua 0,8
Hai bén song 13 dit hoang 2,5

Hé s6 hiéu chinh nham thach K,

Tinh hinh nham thach K,
ba 0,5
Sét va cat 1,0
DAt vang 1,5

Hé s xam thuic:
Xo0i monmanh e=8-6
Xoimonvia €=6-4
X0i mon it e=2-1
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4. Xac dinh bun cat day:
Bun cat day So tinh theo bun cat 1o Iiing Ro
So=f.Ro (kg/s)
B - Ty 1& bun cat day so vdi bun cét 1o Iing
B =0,05+ 0,10 (ving dong bang); p = 0,1 =+ 0,3 (ving nui)

IV. ANH HUGNG CUA CONG TRINH THUY LGOI POI VOI DONG
CHAY BUN CAT
1. Khai niém chung;:

Do xay dung cong trinh trén song nén lam cho dong chay thay
déi tif d6 sinh ra bdi ling hodic x6i 16 & cong trinh

- Bdi lang ho chua (thudng lam dap)

- X061 16 6 b6 kho nude

- X6i 16 dong séng ha liu dap ngin midc

- X4i 16 bdi ling gan cong trinh 14y nudc
2. Bbi ling bun cat & thuong luu dap (hd chia nudc):

Sau khi xay dung dap, muc nudc dang cao 1am cho luu téc giam
nhd dan dén su ling dong ctia bun cét trong kho nudc.

Dé tinh toan tudi tho cong trinh ta x4c dinh bun cat bdi ling
trong 1 nam

Khéi lugng bun cét P (1o 1ing)

Py = P0.Qo Trgm
P =31,536p,Q, (T/ndm)

P, - Ham lugng bun cat binh quan nidm (g/m’)

Q, - Luu lugng binh quan ndim  (m?/s)

Toum - 31,536 x 10° gidy
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- Thé tich bun c4t bdi 1ing trong 1 nim G,
G,= > (m*/nim)
p
Bun cat day dugc tinh theo bun cat 1o Iting
S, = Po-R,
3. X0i 18 & ha luu dap:

- Do hé chia gitf nudc lai nén luu téc giam lam bun cat dugc
ling dong trong ho, nudc trong hd chua x4 vé ha luu mang bun ct it,
dé khéi phuc lai khi ning mang bun cat, dong nudc gy ra x6i 16 mot
cach ph6 bién & ha luu dap. Su x6i 16 6 ha luu dap chi ¢ thé duing lai,
sau khi luu t6c bi gidm xuéng béng luu tc khéi dong bun cat & dong
sOng.

4. X6i 16 & bd kho nudc"

Kho nudc trii nudc thi bd kho nuide 1i dan vao phia sau lam anh
hudng dén cong trinh ven sdng (dé, dat dai canh tac, lang mac, giao
thong). Dat ven bs do bi x6i 16 va lang dong lai lam cho dung tich hiiu
ich ctia ho giam xudng.

Cac nhan t6 gy x6i 16 bd kho nudc 1a:

- Song gio - C4u tao dia chat
- Nude mua - Lép phu thuc vat
- Nudc ngdm - Dia hinh dia mao

Trong cac yéu t6 trén thi song 1a yéu t6 quyét dinh nhat déi vdi

su din bién b kho nudc.
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5. Anh hudng ctia ctia 14y nudc d6i vdi su dién bién dong song:

a. P61 vdi cong trinh 14y nudc khéng dip:

Qua céng ldy nudc dau kénh, nudc ti séng chdy vao kénh. Néu
Iuu lugng song 16n thi luu lugng cd thé 14y vao kénh ciing lén va
ngudc lai.

Cuia ldy nudc nén bd tri vao bd 16m vi ¢ dé chii luu chay sat bo
do sau 16n nén Ivu lugng 14y vao kénh cling I6n. Tai cla 1y nudc, mot
bén bdi mot bén x4, trude cong ldy nudc thi mot bén x6i mot bén boi.
b. Céng trinh 14y midc cd dip:

Cong trinh 14y nudc c¢6 dap, muc nudc trong séng dudc 6n dinh
va luu lugng 14y vao kénh c6 thé khéng ché mot cach chii dong. Khi
khong c6 yéu cau dung nudc, thi cta 14y nudc thusng dudc déng kin

dé tranh x6i 15 va bdi ling trong kénh.

V. ANH HUGNG CUA CONG TRINH GIAO THONG (CAU) BOI VOI SU
DIEN BIEN DONG SONG
1. Su x6i 15 bdi lang ciu giao thong:

Cong trinh giao thong trén song 1a ciu 6 to va cau dudng sit

Do céc tru ciu thu hep dong chdy lam cho dong song bién doi so
vdi song thién nhién sinh ra x4i 16, bdi lap & vung song xay dung cau.

+ O thugng bén cAu do mé cin trd, nén dong chiy 1 lai, dang cao
lam luu lugng don vi giam nhé, luu téc dong chay bi giam, nén bun
cat boi lang lai.

+ Tai vi tri trii cdu va md cau dong chdy bi cac cong trinh bao vé
& dau cau can trd nén luu lugng don vi tdng, luu toc ting theo giy ra

hién tugng x0i 1.
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+ O ha luu cAu dong chiy mé rong lam luu lugng don vi gidm,
luu téc gidm sinh ra bdi ling

Su x6i 16 theo chiéu rong cia song noi chung tuong ddi nhd.
Chiéu sau clia mit ¢t ndi cé ciu bién d6i mang tinh chit chu ky lam
cho bd song 6 2 dau cau ciing bi x6i 16 mang tinh chat chu ky.
2. X4i 16 cuc bo § chan try ciu:

a. Nguyén nhén xdi I6 tru céu:

- Do dong chdy quanh tru ciu thay doi dot ngot

- Dong chdy gip tru cau bi dang lén va udn quanh thanh hinh
lang try lam cho v va q ting 1én va hudng dong chiy thay doi gay ra

X0i nhanh va xoi sau.

i
\

N

2d

Biéu dd luu tdc § thugng luu cu
b. Qud trinh x0i J tru c4u:
Chia lam 3 giai doan @Xd
- Giai doan hinh thanh hé xdi: Hb
x0i khong phai trude tru ma & vi tri 2 7//
bén tru. O d6 dong chdy thay ddi dot %

ngdt. Sau d6 lan dan vé thuong Iuu va 2

—

Xo1

©

bén tru cau
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.. , R A e ’e
- Giai doan phat trién ho xo1: Xoi

\ J4 o A N A \ A 7o Béi
cang phét trién sau va rong, lam ho xdi @ N
' ®

chuyén dich vé thugng luu va 2 bén try

A | | 7
cau. _/////

Luong phu sa ctia hé xdi van
chuyén vé ha luu thi gip dong chdy @

quan tao 2 dai bdi ddi xing qua tim

truc trén cau.

Tdc do x6i dat téi muic nhat dinh thi Iuu téc V giam thi bai boi
thap dan.

- Giai doan phat trién hd xdi ha luu tru: G giai doan nay luu
lugng tai phu sa tai cdc hd x6i nhd hon kha ning tdi phu sa clia dong
chdy (thdi ky ndy xdi 2 bén va ha Iuu tru cé téc do6 cham) lam cho cdc
bai boi sau truy thap dan va cac hd x4i 2 bén tru kéo dan vé phia ha luu
tao ra hd x6i 6 ha Iuu phat trién trong thoi gian dai.

Khi dong chay dd kha ning mang bun cat cta hd x6i chay theo
dong nudc thi viéc x0i 16 s€ ngung.

Do sau hd x6i ha luu bing (0,5 + 0,7) 1an do sau hd x4i thuong
luu va 2 bén tru.

c. Tinh x0i 16 J chén tru c4u:

Gia thanh try ciu chiém phan 16n vén xay dung, thdi gian thi
cong dai. Gia thanh mé va tru cau phu thudc vao chiéu siu mong. Ma
chiéu sdu méng phu thudc vao do sau x46i 16 & tru.

Tinh todn x6i chan cau hién nay ¢ rat nhiéu cong thiic

- Cong thuic truong DPHXD Hanoi
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- Cong thtic cua Vién NC dudng b Lién X6
- Cong thuc Truong DH Coélorado (My)
- Cong thtic cua An D0 - Pakistan, ...
0 day chi gidi thiéu 2 cong thiic thudng dung ¢ Viét Nam trong
thiét ké cau.
a) Céng thiic cia DHXD Hanoi
+ Khi Vsong < [Vix]
A%

hg, = 0,97 K b*h®(
[Viex]

)1,04

+ Khi Vsong > [Vi«]
v
[Vicx ]

Trong do: h, - Chiéu sau x0i cuc bo 16n nhat tai chan tru cau

hch — 0,52 de0,88h0,12( )1,16

K, - Hé s6 hinh ding tru cau (K, = 0,153 + 0,198)
h - Chiéu sau nudc tai tru nudc khi x6i
[Vi] - Van tdc khong x6i cho phép
D4y song la dat cat [V,]=0,7 m/s
sansoi [V,]=(1,0 +1,2)m/s
ba cudi [V,]=(1,5+2,1) m/s
V - Van tdc tai tru cau trude khi x46i cuc bo
b - Chiéu rong tru tinh toan
B) Cong thiic cua Vién NC Duong bo Lién X6
Vi
h,, = b2/3h3/5(V—B) K,
h,, - Chiéu sau sau x6i 16n nhét  chan tru cau

V; - Téc do dong chay khudy duc bun cat
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Vi = 3/gwh

h - Chiéu sau nudc trude khi x6i

o - Dudng kinh thuy luc hat dét day séng

o = f (dudng kinh hat dét)

Khi d=0,01+0,1 thi ®=0,07~=+

0,7

d=1=+5 thi ©=9,5+25
d=100+250 thi ®=108+170

n - s6 mi. Khi V> V thi n =3/4
V <V, thin=2/3

K: Hé s6 hinh déng tru cau.
d. Cao trinh dit mong tru céu:
Cao trinh t6i thifu dit méng Vdm

V dx - Cao trinh ddy song sau khi x6i
AK - Chiéu sdu mong cdm vao dat
AH - Chiéu sau dy trii

Vdm =V dx - (AK + AH)
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Chuong VIII:

TCNH TOAIN HCNH THUYI VAN VUING
AINH HEAING THUYI TRIAOU

I. KHAI NIEM CHUNG VE THUY TRIEU

1. Hién tugng thuy triéu:

Muc nudc bién 1én xudng theo mot chu ky nhat dinh ta goi la

thuy triéu

Chu ky thuy triéu § mdi noi cé khac nhau.
- Thudng trong mot ngay dém co
+ 2 lan thuy triéu l1én tao dinh triéu

+ 2 1an thuy triéu xudng tao chan triéu

14 14 H (m)
- Trong 1 thang co A
Aénh ceo tridd .
+2 lan triéu cudng 21 A Aghnaothan
A 2 , @‘ Chu kyi |

+ 2 lan triéu kém 1 %, trid / '
S,
& t

an aalriao

Bi

Chan tridb cao

Km =

Chan trizd thap >

Matingay 4am

Triidu Tri€u cuong

IAA D\ D tgaann A AR AN n aa [\ [\ ThalE

O“\/l/V\/ VVVVVVVV\/VV\/VV\/VVV VA

Tridou Triaodu

Thaii

| Il | | Il 1 | | Il 1 | | Il
T T T T T T

2 4 6 8 1 1 1 1 1 2 2 2 2 2 3 (NGa
Qua trinh muic nudc triéu trong thang
- Chénh léch muc nudc gitia dinh triéu va chan triéu ta goi la
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BIEN PO TRIEU.
- Khoéng céch thdi gian gitia 2 dinh triéu goi ta 1a CHU KY
TRIEU.
2. Phan loai thuy triéu:
Dua vao chu ky ngudi ta phan 1am 4 loai triéu nhu sau:
a. Ban nhét triéu déu:
Trong moOt ngay mat trang (24 gio 50 phut) co
+ 2 lan triéu lén
+ 2 1an triéu xudng
b Nhét triéu déu:
Trong mot ngay mat trang co
+ 1 lan triéu lén
+ 1 lan triéu xuéng
c. Bdn nhjt triéu khong déu:
+ 2 1an triéu 1én, 2 dinh khac nhau
+ 2 lan triéu xuéng, 2 chan khac nhau
d. Nhét triéu khong déu:
+ 1 lan triéu lén
+ 1 lan triéu xuéng
Xuét hién trong 15 ngay, chi cd 7 ngay nhat triéu, con lai 1a xuét
hién ban nhat triéu.
3. Nguyén nhan sinh ra triéu:
Nudc bién chiu tac dong cta luc hip din clia Mit triang, Mit troi
13 Iyc ly tAm cta qua dat (quay xung quanh hé théng Mit dat - Mt

trang) khong déu nhau nén sinh ra thuy triéu.

126



Ngoai ra ngudi ta con gidi thich thuy triéu bing thuyét dong luc
cho ring thuy triéu 1a do 2 loai chin dong cudng bic va tu do cia
nudc bién gay ra thuy triéu.

4. Dic trung cla triéu:

a. Chiéu su x4m nhip mén

Trong qud trinh truyén triéu vao song, do su tic dong tucng hd
gitfa dong chdy trong song va dong triéu ma hinh thanh gidi han dong
triéu. Vi tri nay khong c6 dinh ma thay déi theo mua Ii va kiét Triéu
bién tac dong vao séng lam cho song cé ndng dd min ting. Tuy theo
yéu cau dung nudc véi ndng dd min khic nhau ma xdc dinh do sau
xam nhap man L (km)

b. Muc nudc triéu binh quin

La gid tri binh quan ma muc nudc triéu do dudc trong ting gid
hoic 30 phut cia mdt con triéu hay mot thdi ky triéu.

c. Muc nudc triéu giiia

_ Hd+Hch
Hgiﬁfa - B

d. Muc midc dinh triéu H,
e. Muic nudc chén triéu H,,

£ Bién d¢ triéu: Chénh léch muc nudc gitta H, va H,

IL. TINH TOAN MUC NUGC TRIEU THIET KB
1. Tinh todn Htriéu khi c6 s6 liéu thuc do:
a. Thong ké t4i liéu triéu:
Tuy theo yéu cdu cong trinh ma thiét ké tai lieu
+ Déi vdi cong trinh tudi, thong ké H,,
+ D6i véi phét dién, thong ké bién do triéu
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+ Péi vdi tieu nudc, thong ke H,

Chon mé&i nim mdt man tai liéu, tinh todn tan suét, sau dé ti P%
xac dinh H,, (hodc H, hay bién do

Gia tri Hy % la gia tri dé thiét ké cong trinh tiéu nudc (ddi vdi
cong trinh 14y nudc tudi thi tinh HchanP%)
2. Tinh todn muc nudc triéu thiét ké theo phuong phap Mariutin:

- Phuong phap nay thich hgp véi truong hgp chénh léch muc
nudc triéu hang ngay khong 16n.

- Gid thiét 1a dudng phan b ¢ dang ddi xiing, tiic C, = 0.

- Béi véi dudng PIII c6 thé tinh gia tri. Hp% theo cong thic.

Hp = (DC+1)H

=1y ni
n

c, =2
H

o — Khoang léch quan phuong
& - Khoang l&ch tung do & = f(C4P)
Ap dung khi Cg=10
Vay & =1(P)
Bdéi vay Hp c6 thé tinh nhu sau:
Hp = H(JCs+1)
- Chu y trong xdc dinh c4c dic trung thong ké
+Tinh H
Dé don gian ta phan cip muc nude (cach nhau 10 cm)

Goi f; - s0 1an xuat hién cia Hi
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Vay H=—-Y H.f,

171

=

+ Tri s6 o, Cy,

o \/Z<Hi -~ H)f,
(n-1)

/| a

+ Tinh &
Cén cui vao P tra @ v6i Cg=0
Phuong phap Marintin 1dy dang phan bé déi xiing dé tinh toan

nén két qua thu dugc Hmax thién 16n, Hmin thién nhé nén rét an toan.

IIl. CHON DANG TRIEU THIET KE
1. Chon dang tridu dién hinh:

- La mot dang con triéu thuc té va ¢ dang dai dién cho hién
tuong triéu § dia phuong vdi nguyén tic chon l1a

- C6 Htriéu xap xi Hp

- Dang triéu dién hinh bét 16i cho viéc thiét ké cong trinh. Vi du:
khi tinh todn cong trinh 14y nudc tii song chiu anh hudng cia triéu thi
triéu cd chan triéu thap va xay ra vao lic can tudi 1 con triéu bat 1gi
can dudc chon. Déi véi cong trinh tiéu nudc ra song thi dang triéu bat
loi 13 loai ¢d dinh triéu cao, thoi gian triéu 1én dai, thoi gian triéu
xudng ngin 13 con triéu bat 1gi cho viéc tiéu nudc.

2. Thu phdng triéu dién hinh thanh con triéu thiét ké
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Chuong IX:
CAOU VEAUT SANG VAI CAUNG QUA AFAING

I. KHAI NIEM CO BAN VE CAU VUGT SONG, CONG
- Cau duong sat, dudng o to vudt qua cdc song 16n 1a phan quan
trong cla hé théng giao thong.
- Céu vugt song 1a cong trinh tong hgp gdm
+ Cau
+ Dudng din vao ciu
+ Cong trinh bao vé gia cd b
+ Cong trinh hudng dong
1. Phan loai cAu vugt séng:
a. Theo muc do thong xe trong mua Iii:
- Cau miic nudc cao: Dam bdo thong xe lién tuc véi myc nudc 14
thiét ké.
- Cau muc nude thip: C6 thé ngting thong xe trong mot sé ngay
khi 10 16n.
- Cau thdo md: Ngting thong xe mot sd gid nhat dinh trong ngay
dé tau thuyén qua lai.
b. Phén loai theo chiéu dai ciu:
- Cau I6n : ¢6 chiéu dai cdu Lc > 100m
- CAu trung ¢é Lc = 30 =+ 100m
- Cau nhé ¢6 Le < 30m
c. Phan loai theo diéu kién Iam viéc:

Diéu kién lam viéc cua cac loai cau va cong qua dudng co khac nhau
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- Cau 16n va cau trung: Lam viéc cing thing trong thdi gian 14,
chiu tac dong dong Iu

Déi véi dong chdy qua cau 16n, phic tap sinh bdi 1ing x6i 16 nén
can c¢6 cong trinh gia cd cau 16n, 1am thu hep dong chay i do sinh ra
x01i 10"

- Cau nhé xay dung véi ddy song dudc gia c¢d chong xdi. Va tru
cung khong bi xdi cuc bo.

- Céng qua dudng lam viéc vdi vat liéu chéng xoi nén khong s¢
dong nuidc chay qua pha hoai.

d. Phén loai theo tinh todn thuy Iuc:

- CAu nhd va cdng: Véi ché do dong chiy qua long song khong
X6i. SO lugng cau nhé cdng rat nhiéu 0,5 + 2 cai/km

- Céu 16n: Long song c6 ché do bun cét dién bién phiic tap sinh
ra x6i, 16 bdi ling & ving xay dung cau.
2. Nhiém vy cd ban ciia ciu cong:

- Phyc vu t8t van tai trén dudng, bao dam xe chay vdi mat do,
tdc do thiét ké

- Bdo dam cau lam viéc an toan vdi luu ludng 13 thiét ké Qp

- Cau phai bao dam yéu cau kinh té k¥ thuat trong tinh toan

+ Xac dinh muc nudc 18, muc nudc thong thuyén, Qp% dong chi
luu.

+ Du doén x0i 16

+ C4 ké hudng dong, ké bdo vé cau
3. Lua chon vj trf cAu vudt song:

Cau vuct song phai dit & noi cd:
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- Nén dia chit t6t, khong phong hoa.

- Doan song (xay dung ciu) c¢d tuyén 6n dinh, ¢ lach sau.

- Bai song hep va § trén cao, khong lay, khong cdé nhanh song ci

- Dong song dudi cau khong co doi cat, bai noi.

- Khong dit cau dudi clia song nhdnh (sé d dong bun cat dudi
cau).

- Tryc cau vudng goc véi hudng dong chay.

IL. HE SO XOI CHUNG
1. Tinh todn hé sé x6i chung P:

Hé sb x6i chung 13 dic trung chung nhit cho qua trinh bién dang
mit cit long song dudi ¢ cau 16n, cau trung.

Néu ta goi

o, La tiét dién thoat nudc trudc khi xdi

o,,: La tiét dién thoat nudc sau khi xJi

Thi hé sé x4i chung P 13

tx

Tiét dién thoat nuéc ®=BH

H

sx* SX

o,=B
0,= By H,
H,, H_ - Chiéu sau trung binh sau khi xdi va trudc khi xdi

B, B, - Chiéu rong song sau khi x0i va trudc khi xoi




SX

Trong d6 P, = —= (hé s x4i theo chiéu siu)

tx

Tu trén ta co:

B , B
P=P,. —* rutra PhZPBtX

tx SX

B
0. B

tx SX
Ta biét ring

Q=0oxV
Cho nén

Q

o= —, tu do ta co:
\Y

Q. - Luu lugng 10ng song dudi cau lic tu nhién
Q, - Luu lugng 14 thiét ké
& - Hé s thit hep dong chay.

® thuhep

8:

(’Océu(kécétru)

Thay o,,, ®, vao trén ta co

Ph: (QP IJ 1 (BtX)
(

V

SX
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, ‘ v, 1
NéuB, =B, thi P,=Pvap=p, = 2 Vel

Qc V,, ¢

Nguyén nhan ctia x6i 16 chung 1a do 1am ciu nén thit hep dong
chay dua dén nudc dang trudc cau va lam ting tdc do dong chiy chan
cau do d6 bun cat bj xdi 16n hon bun cat dong chdy dén nén hinh thanh
x01 16 chung.

Tri s6 hé sé x4i chung phu thudce vao muic do thit hep dong chay
va dic tinh dit da long sudi, thoi gian tran 14.

Tri s6 cho phép ctia P 13 [P] phu thudc vao luu lugng don vi dudi

ciu q,
q, (m*/s/m) 2 3 5 10 15 >20
[P] 2.2 2.1 1.7 1.4 13 1.2

- Khi Iya chon chiéu dai cau Lc ta chon P khdc nhau P =1 = [P]

- Chiéu dai cau Lc phu thudc vao o, tng véi luu lugng 14 thiét

ké Qp
* V. .eP
V
P=P, = Q Vi 1
QC st €
= P:%SXVI N 2 = Oy = QP
Ve VYx€ Oy V€ V. .Pe

Néu B,, =B, thi Lc =B,..
2.Y nghia cda hé sé x6i chung trong thiét ké cAu :
-Khi thiét ké cau néu ting hé sé xdi chung P thi :
+ Chiéu dai cau L, 16n dua dén giam sé try, s6 nhip cau va nhu

vay s€ giam gia thanh két cau cua cau.
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+ Chiéu sau try ting nhung véi T ,

A
s6 tru gidm nén gia thanh cling giam. M .

+ Dudng din vao ciu ting (a)

+ Cong trinh hudng dong tang (b)

(d)

Téng von dau tu xay dung ciu 1 1,5 20

T ting v6i P thich hgp s€ 1a tong hop  Gi4 thanh quan hé véi P ctia c4c hang

von cac hang muc cé gid tri nho muyc cong trinh
p (a) Gid thanh duong dan
nhat. o co
(b) Gia thanh két cau nhip

Nhu vay P s€ cho chiéu dai cu () Gid thanh tru cdu
Lc kinh t& nhdt. Tuy nhién tiéu (@) Gid thanh cong trinh huong dong
B R v -« .. (e)Gidthanh toan by ciu
chuan chon P khong phai la tiéu

chuan duy nhat.

III. TENH TOAN CHIEU DAI CAU LON, CAU TRUNG

Cau 16n, cau trung 1a cau c¢6 Lc > 30m bit qua dong song mang
vung bun cat 1o liing va bun cét day, tai vi tri cau do dong chdy thit
hep nén V ting sinh ra xdi 16 chan tru cau.

Cd s6 dé tinh toan chiéu dai cdu la dua vao phucng phap can
bing gidi han Iuu lugng bun cét di va dén. Viéc tinh toan viia phic tap
nhu phai:

- X4c dinh phan phéi luu lugng clia long song va bai song

- Xac dinh dong chay sau khi x0i.

- Chiéu sau x6i 6 long song & dudi cau.
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Sau dé méi xac dinh chidu dai cau Le. O trong phan nay chi di
sau xac dinh Lc
Tinh Lc ¢ thé phan thanh hai trudng hop
Trudng hgp 1:
Sau khi xdi chiéu rong 1ong séng B mé réng ra toan cau 1a B, — Lc
Thudng gdp khi cd dao 10ng song tai vi tri cau:
B,: Chiéu rong 10ng song sau khi x6i

Lc: Chiéu dai cau dudc tinh theo cong thiic sau:

Lc= B, .I{QP]
n(1-2) P 1 Q

(Dch

Trong d6 &= p(1-A) = , hé s6 co hep dong chdy & ha luu cau

tx
o, - Tiét dién thoat nudc bi co hep phia sau cau

o', - Dién tich thoat nudc ngay tai cau

A= i (hé s6 thu hep)
khoan
Q, - Luu lugng 14 thiét ké
Q; - Luu lugng song trong diéu kién chua xay dung cau.
P - Hé s6 x4i chung

) = Chiéu rongl try cau

Khodang cach 2 try
1 - Hé sé thit hep do tru va md.
Trudng hgp 2
Sau khi x6i chiéu rong song c6 md rong nhung cac bai vAn con nén
chiéu dai cau Lc 16n hon 1ong song (da mé rong)

Al = Al, + AL, chiéu rong phan bai duéi cau.
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B, - Chiéu rong song trudc khi xay dung cau

B, = (Al) Tong chiéu rong bai song trudc khi xay dung

1 1
-t B
Qp Luu lugng thiét ké tan suét P
Q, ** Luu lugng song trong diéu kién tu nhién

Trong do B =
caphan long va phan bai

B - Hé s ting cudng Iuu lugng chung cho toan cau
1= Qléng
Qp

IV. TINH TOAN CHIEU DAI CAU NHO

Cau nhé ¢ ché do dong chay khéc véi cau 16n va cau trung.

Dong chay qua cau nhd 1a chiy xiét con cau Ién 1a chay ngap.

Dong chdy qua cdu nhé 13 ddy dudc gia cd, khong cé x6i 16 va
dong chay nhu chay qua dap tran dinh rong.

- Luu lugng qua cau 1a Q =300 m?/s

- V6i Q =30 + 300 m*/s c6 thé xay ciu nhé hoic 1am céng.

- Q <30 m/s thi lam céng qua dudng.
1. Luu lugng thiét ké chay qua ciu:

Do cau bi chin qua séng sudi, nén thudng luu tich nudc.

Vi néu dung Qup thiét ké thi luu luong qua 16n nén Q. chi 1a
mdt phan cta Qups phan con lai sé tich lai phias thugng luu va tiéu sau
v\vNa y

mp

QTK = SQmp = Qmp [1 - (

S - Hé s triét gidm do tich nudc.

W, - Dung tich c6 kha ning tich 6 thugng luu
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n - Hé sé tich nudc it (n = % + %)

Nudc chdy qua ciu cd cic trang thdi chdy khac nhau nén cin
phai xdc dinh trang thdi chay. Ma trang thai chay thi phu thudc vao do
sdu phan gidi hy.

2. D6 sau phan gidi:

Do sau phan gidi cla dong chay 1a chiéu sau cho ning lugng don
vi tai mit cit tinh toan nhé nhat.

>=h+ a—Vz
2g

Khi % =0 thi h = hy d0 siu phan gidi

2 2
h =32 hogeh = 2K
g g

Q
B

q= (Iuu Iigng don vi)

o = Hé s6 dong ning a.=1,0 = 1,1
Do dbc phan gidi Ig: 1a do déc thuy luc dng véi he
Cohg setinh g =hy.B

x=2hg +B
n - Hé s6 nham R=2
X
VK=Q—K V = oc/Ri
®
. \ . ?
Vay ixy=—5—>— = i= 2\]2 , C=1R”6
o C’R o°C°R n

Dung hy va ig so sanh vdi h,, va i d& xac dinh trang thai chay
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i, - Do déc thuy luc dng véi h = 1,3hy
Do dai cAu L. quan hé vdi trang thai chdy
3. Xac dinh chiéu dai cdu L:
a. Chdy tu do:
Khi h, <1,3hgi,>ig vaQ <Q,
thi nudc chdy qua ciu & trang thai chdy tu do, chiéu dai cau dugc x4c
dinh nhu sau:

Qg -8

-+ Nd
e.0.V,

LC:

& —Hé s6 thu hep dong chdy (e =0,8 + 0,9)

Qqx - Luu ludng thiét ké

N - S4 tru cau

d - Chiéu day try cau

V- Luu tdc cho phép trén song hoic vat lidu gia cd
b. Chdy ngp:

Khi h,>1,3h, i, <i,va Q> Q,

I, - D6 dbc dong chiy ha luu cau

Trong trudng hop nay nudc chdy qua cau la chay ngap.
o) Mt cat séng dang chil nhat

h,, - Chiéu sau dong chay ha luu cau

Lc= Qi+Nd

eV, hy

B) Mit cit cong dang hinh thang:

Lc=&+mhh+Nd

eV, hy

- L=
MNTT - Muc nudc thong thuyén
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V., - Luu toc cho phép vdi nén cau gia co

m - M4i déc bs song

y) Mat cat séng dang tam gidc:

Lc= 2Qi+Nd
eV, h
oo Qi BN
2

cp
I'e o A L Ke o A w A
4. Xac dinh cao d0 t6i thi€u cua mit cau:

Hcéumin = MN trudec ciu +C+A

C - Chiéu cao cau tao cua dam va mit cau, la khodng cach tui ddy

dam cau dén mat cau.

A - Tinh khéng dudi ciu, tuy thudc dic diém va yéu ciu giao

thong cta tau thuyén trén song.

A >1,5m, d6i vdi song co cay troi.

LTI [
ITJ'LL\ MNTT A
X
A &
A d 1 m <
X L A S
AAA 344‘ AA
A
AR AXF A AXFARXAA R X XX
b
b
.

A > 0,5m, d6i vdi song khong cé cay troi.

¥ Hm - Cao dd muc nudc dong trudc cau
VH, = Vdéy song +H

H - D6 sdu nudc tai vi tri cau.
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A H MNTT

V. CONG QUA PUONG
1. Khai niém chung:

Pudng giao thong khi cit qua cac dong chdy, tai vi tri giao nhau
d6 phai 1am cong trinh ciu hodc cong vugt qua.

Tac dung clia ciu nhé hodc cong 13 thoat dong chdy thudng
xuyén (khe sudi) hay dinh ky (vung triing dé thoat nudc mua) dudi nén
dat dip.

Céng la cong trinh thoat nudc c¢é Q < 30m’/s dit dudi long
dudng cé chiéu cao dat dip phia trudc > 0,5m.

Phan loai cdng

a. Phan loai theo vat liéu:

- Cong gach da

- Cdng bé tong

- Cdng bé tong cbt thép

- Céng kim loai

Cdng bé tong cdt thép dudc ap dung rong rai nhat, vi bén, dé co
gidi hoa trong xay dung va thi cong nhanh.

b. Phén loai theo ché do chdy:

- Céng chay tu do
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- Céng chay cé ap
- Céng chay ban ap
Nén dung loai chay khong ap hodc ban ap
c. Phén loai theo hinh dang mdt cdt:
- Céng hinh thang
- Cong chii nhat
- Céng tron, céng hinh ovan
- Céng tam gidc.
d. Phén loai theo s0 Iigng 16 thoat nudc:
- Céng don
- Céng nhiéu ctia thoat nudc
2. Luu ligng cdng qua dudng:
Luu luong thiét ké cdng qua dudng dudc xac dinh nhu luu lugng

qua cau nhd tic la:

— — _ Wa
QTK - SQmp Qmp [1 (W

ap

)1

W, - Kha ning tich nudc 6 thugng luu
W,,, - Dung tich tran 10
Q,,, - Luu lugng 1u thiét ké

n - Hé sé. (Tich nuédc it n= %, nhiéu n= %)

Trang thai chay cla cdng

- Chiéu dai ctia céng phu thudc vao trang thai chay.
- Trang thai chy c6ng phu thudc vao:

+ Do sau nudc trude cdng

+ Chi€u cao cong

142



do:

+ Hinh dang céng

- Trang thai chdy gom co:

+ Céng khong ap

+ Céng ban ap

+ Céng chay co ap.

a. Cong chdy tu do (khong ap):

Diéu kién dé cong chay tu do 1a sudt chiéu dai céng nudc chay tu

H<12h,
H - Muc nudc thugng Ivu céng
h,, - Chiéu cao ctia vao cong
h, - B0 sau co hep
h,, - Chiéu sdu myc nudc ha luu céng

h, - D§ sau phan gidi

hco hep = Oaghk
hy = (0,7 = 0,8)h,

Ly /™

Luu lugng qua céng
Qcéng = (p(x)\/2g(H0 - hc)
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H, =h, +-<
2g

2
H=H,2%
2g

V, - Luu tdc trudc céng

¢ =0,85+0,95

Thuong xem H=H,

Céng chay tu do chia lam hai loai:

- Céng ngin L.<(8-10)H

Céng lam viéc theo ché do chay cua dap tran dinh rong

-Coéng dai L.> (8- 10)H

Nudc chdy trong cdng gidng nhu nudc chay trong kénh

b. Céng chdy ban ap:

Ché do chdy ban dp xay ra khi

H>12h, +14h,

Tai cda vao nudc ngap toan b, sau khi qua mit cit co hep h,
nudc chdy 1én cham dinh c6ng va sau dé muc nudc nhé hon h 4, va
chay tu do khong ap.

Trong truong hop nay h, = 0,6h,,

Luu lugng qua cong Q tinh theo

Q= guc2g(H, ~h,) _;'

@ - hé s6 luu tdc (¢ = 0,85)

V= mQ:@\/zg(H—hc)

C

c. Coéng chdy cd dp:
Céng chay c6 ap khi H>h,,
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Trang thai chay cd 4p 1a nudc chdy ngap toan b tiét dién cong
Luu lugng dudc tinh theo cong thiic
Q=90 \2g(H-h_ )

¢ - Hé s6 Iuu toc

©=B.h 4, ___ij%%%zZ%%%T_

H - Cot nudc trudc dng H [

C

hegse - Chidu cao céng 777 2

3. Chiéu dai cong;
Khi tinh chiéu dai cdng can phai biét dugc:
- Chiéu rong nén duong B

- Chiéu cao ctia dat dép trén cong B

L
T 1

- Do déc mai cta dudng

Chiéu dai cong gom co: d / ////////

L.=B+2md Bt
o 77777777
m - mai doc duong L
M, ¢ M,
d - Do sau dat dip ! L, '

Chiéu dai toan phan 1a chiéu dai céng cong véi chiéu dai san
thugng luu va ha luu
Lip=Lc+ M+ M,
- Chiéu dai san thugng luu M,
M, = mh4,,
- Chiéu dai san ha luu M,
M, = m h,
Day la cong thic tinh tong quat mang tinh chat so bo. Thuc té

trong tinh toan chiéu dai cong dudc tinh ty my va cu thé hon.
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VL. TINH TOAN TICH NUGC TRUGC CAU NHO VA CONG QUA
PUONG

1. Khai niém chung;:

- Tinh todn c4u x4c dinh chiéu dai thoat nudc cla cau, vdi lugng
nude thodt W, véi yéu cau la mat cau khong bi ngap.

- Déi véi cong qua dudng 1a thoétldli(jc lugng nudc thua sinh 1a
ti Iuu vic tap trung nudc chuyén vé, dé gidm kich thude cdng mot
phan lugng nudc dudc tich lai thuong luu vdi yéu cau khong 1am ngap
dudng, lugng nudc tich lai do sé dugc tiéu thao ngay sau khi mua Iu.

Do d4 tinh todn tich nudc 1a yéu cau x4c dinh khau do cong.

- Ta g0i Q. 12 luu lugng thodt qua cong

Q. 12 Iuu lugng 1u thiét ké.
C4 Qyp> Qusng déu thay doi theo thoi gian

’ \, e céng ~ 1
Ta xét trong thdi doan At Qg
At=t,-t o n =t
2 : QmZ R VS
Tai thoi diém t, Q. e
- Luu lugng 10 Q,, 1Qci | Qe
, —
- Luu lugng cong Q,, At
tl I"2
1'Tai thoi diém t,, ta co Q,, va Q,,
Z
- Luu lugng trung binh trong At la:
" _ Qm2 +Qm1 N _ QcZ + ch
Qm - 2 c 2 AH
- Ludng It dén trong thdi gian At 1a Y
Wm = QmAt \N1 Wz
- Ludng nudc thdo qua cong trong At 1a
We = Qc.At
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- Lugng nudc tich ¢ thuong luu la:
Wieh = Wia = Wegne = (Q, - Qo)A

- Vi tich nudc nén muc nudc thugng Iuu dang 1én d6 sdu AH tra
trén duong quan hé Z ~ W

- Trén dudng quan hé¢ Z ~ W

+ W, - Dung tich  théi diém t,

+ W, - Dung tich & thdi diém t,

+ Wi = W, - W,

+Z, - Cao trinh muc nude thuong luu & thoi diém t,
+ Z, - Cao trinh muc nudc thuong luu & thoi diém t,

Toan bo dung tich tri lai phu thudéc vao duong qua trinh 1u
Q,, ~ t va dudng qua trinh luu lugng tho qua cong.

Thudng Q ~ t c6 thé dugc tinh theo dang tam gidc hay hinh
thang. Phuong phép tinh todn nhu phan dong chiy 1{i & chuong trudc.
2. Tinh toan W, theo Q,, ~ t dang tam giac:

Ta goi:

Qup - Luu lugng dinh 13 thiét ké

Qcunae - Luu luigng xa 16n nhét qua cau nhé hoic cong.

Luu lidng Q. ting dan do nudc 1 dang xudng vé va gip dudng

(Q,, ~t) tai vi tri A, sau do Q,, cling giam do do tai vi tri A 13 6 Qcpax

Tong dung tich tran 13 1a: Q
Téng dung tich dudc thdo qua cong 17 A N\
Wetng = 2 Q- Ty a
T

mp
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Dung tich dudc trt lai 6 thuong luu 1a

th’ch = me h Wcéng
Vay
Wtich = %Tmp(Qmp h QCmax)

Trong tinh toan co 2 trudng hgp
3) Blét QCmax til’lh th’ch
1
th’ch = 5 Tmp(Qmp h QCmax)

Tu W, tra trén duong Z ~ W se
xac dinh dudc cao trinh sau khi tich
nuidc Z,. Ly Z, so sanh véi cao trinh
mit dudng xem thii dudng co bi ngap

hay khong.

Z(m)

AH

Wtich

b) Biét Z, yéu cau tinh Qg tt d6 xdc dinh By,

Tu Z, xac dinh [W ]
[Wtich] = %Tmp(Qmp h QCmaX)

2[W.,
— QCmaX = Qmp - [T o

mp
Tl‘j QCmax XéC dlnh Bcéng
Qcéng = 9By 2gH*?

= B — QCmax

(p\/gHyz

3. Tinh toan W, vé6i dang 10 hinh thang

Qup - Luu lugng dinh 10 thiét ké.
T, Théi gian Iu
T, - Théi gian dinh 10
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T, =0,1T,,

Qcunae - Luu luigng thodt 1d 16n nhat

n T +T LIT_ Q.
Va’y me = mp2 . mp = ;Q :

_ 1
WCmaX - 5 TmeCmax

th’ch = me h WCmax
W — Qmp(Tmp +Td)_QCmamep

tich — B

Ciling nhu trén tii W, ta xac dinh cao trinh muc nudc trudc cong

va so sanh vdi cao trinh mat dudng.

149



Chuong X:

KHO NUOC VA PIEU TIET DONG CHAY

I. KHAI NIEM CHUNG
1. Nhiém vu ctia diéu tiét dong chay:

Dong chdy song ngoi phan phdi khong déu theo khong gian va
thoi gian.

- Trong mua kho thi thiéu nudc khong di cung cép cho cac ho
dung nudc, tri lai vao mua mua thi nudc nhiéu, khong thoat dudc qua
dong song ty nhién, nudc chdy tran sinh 10 lut.

Diéu tiét dong chdy 1a dung cong trinh thuy lgi khdng ché su
thay doi tu nhién cla dong song, phan phdi lai dong chiy theo thdi
gian.

Nhiém vu diéu tiét dong chdy 1a lam ting lugng nudc mua kiét,
gidm nhé lugng nuidc mua I nhim phuc vu cho yéu cau dung nudc.

Diéu tiét dong chdy la nhiém vu chinh trong cong tic quan ly
khai thac tai nguyén nudc.

- Diéu tiét dong chdy 1a khau chinh trong cong tac quan ly ngudn
nudc.

2. Phan loai diéu tiét dong chay:

a. Phan loai theo muc dich:

- Diéu tiét dong chdy phuc vu tudi ruéng:

Cén cu vao W, ~ t ma tinh toan lugng nudc can trii lai § mua

mua dé dung cho mua khé.
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- Diéu tiét phuc vu phat dién:

Hiéu qué cta viéc didu tiét biéu thi qua cong suit va dién ning,
ctia tram thuy dién. Diéu tiét dong chay nhim cung cip nudc cho mua
kho ctia tram v6i muc dich dat dudc sy 6n dinh cong sudt tram thuy dién

- Diéu tiét phuc vu cép nudc:

Cian cid vao W yéu cdu ~ t (tuong ddi diéu hoa, yéu ciu chat
lugng nudc cao, tAn suit bao dam 16n) dé tinh toan diéu tiét.

- Diéu tiét phuc vu vén tai thuy:

Nhiém vu cta diéu tiét 1a 1am ting kha ning van tai song ngoi.
Ting luu lugng 1am dang muc nudc dé bdo dam do sdu van tai cia
thuyén be.

- Diéu tiét nudc phuc vu diy mén:

Min xAm nhap vao song khong bao dam nudc tudi va sinh hoat,
vao mua kho, can du trii mot lugng nude dé bo sung dong chay cla
song nhdm ddy min ra xa, bdo dam ctia Iy nudc khong bi min.

- H6 chifa Iam nhiém vu phong Iii ha luu:

Hb chia ¢6 nhiém vu tri 1d d€ gidm nhe 1d 6 ha luu.

- Diéu tiét nudc phuc vu loi dung tong hop:

Thudng hd chida cé nhiém vu phuc vu tong hdp, ngoai viée cung
cap nudc cho cdc nganh, con c¢é nhiém vu phong 1i cho ha luu,...

Dé 16i dung tong hop can gidi quyét cac van dé:

+ Nghién ciu ky cac yéu ciu dung nudc dé cé bién phap phan
phdi, giai quyét mau thudn gitia cdc nganh.

+ Xay dung ké hoach quan ly cong trinh diéu tiét dong chdy.

+ Phan von dau tu cho cdc nganh.
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b. Phén loai diéu tiét theo chu ky:

Chu ky diéu tiét c6 2 thdi ky:

- Thdi ky tich nudc, thao tran.

- Thei ky cdp nudc.

Duia vao chu ky diéu tiét ngudi ta chia ra cac hinh thic diéu tiét sau:
o) Diéu tiét ngay
B) Diéu tiét tuan
v) Diéu tiét nim

d) bicu tiét nhi€u nam

I. KHO NUGC VA CAC CONG TRINH DAU MOI
1. Kho nudc:

Kho nudc dudc xay dung trén song sudi, bing mot dap dat chin
lai; 1a noi trii nudc vao mua mua dé danh st dung vao mua kho cho
cac yéu cau dung nudc khdc nhau.

Dic trung cua kho nudc 1a:

- Dung tich chét, myc nudc chét.

- Dung tich trti hitu ich dung cho cac nganh, muc nudc dang binh
thudng.

- Dung tich phong It, myc nudc dang gia cudng.

2. Dap chin nudc:

Dap chin nudc 1a cong trinh chin dong chdy cla séng dé thuc

hién viéc trii nudc va dang muc nudc trong hé chia. Dap ngin song

thuong 1a dap dat.
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3. Cong trinh 14y nudc:

Cong trinh 14y nudc thudng 1a cdng 14y nudc tu chdy ngay trong
chan dap, hoic tram bom ldy tii ha luu.
4. Cong trinh thao 10:

Cong trinh thao 1t ¢d nhiém vu thao lugng nudc thia trong mua
1§, bdo dim an toan ho chia. Luu lugng dé dudc tinh toan tuy theo cip
cong trinh. Cong trinh thao 1t thudng la:

- Dap tran ngay tai dap, cd cua hoidc khong cia (Song Da).

- Dap tran ngoai vung dap (Phu Ninh)

- Céng ngam, giéng ding, xi phong..
III. CAC PAC TRUNG KHO NUGC

Trong kho nudc co cac dic trung sau:

- Dung tich chét V. cung véi MNC

- Dung tich htiu ich V, cung v6i MND BT

- Dung tich siéu cao Vg cung véi MNGC

V:{L ﬁ MNGC

:f? MNDBT

Vi 7MNC

1. Dung tich chét, muc nudc chét:
Dung tich chét V. sé ting véi MNC theo dudng quan hé¢ Z ~ V
ctia ho chua.

Dung tich chét MNC tuy theo yéu cu c4c nganh.
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- Dung tich chét phai trii hét lugng bun cat trong kho nudc sudt thdi
gian st dung hod chia. Ngoai ra nang cao cdt nudc thugng Iuu kho nudc.

- Déi véi kho nudc phuc vu tudi yéu cau phai bao dam tudi ty
chdy, ti d6 xdc dinh V. theo dudng dic trung Z ~ V, va phdi tri hét
dung tich bun cét trong thdi gian st dung ctia hé chia.

- D6i v6i tram thuy dién, muc nudc chét phai bao dam cot nudc
H tdi thiéu phuc vu cho phat dién. Déi véi tram thuy dién néu chon
MNC thép thi cot nudc phat dién nhé 1am cho cong sudt tram thép.

- Déi véi giao thong thuy & hd chua thi muc nudc chét phai bdo
dam do sau can thiét cho thuyén beé hoat dong dudc.

- D4i vdi nuoi trong thuy sin, MNC trong hd phai bao dam do
sau, mit thoang nuoi trong.

2. Dung tich hitu ich V, va MND BT

- Dung tich V. gidi han béi MNC va MND BT.

- Dung tich hii ich 13 dung tich quan trong nhéit bdo ddm nhiém
vu diéu tiét ctia hd chia. Dung tich hiiu ich dugc xdc dinh bing
phuong phép can bing gitia lugng nudc yéu cau cla cac nganh vdi
luong nudc dén theo tan suit bao dam dudc qui dinh trong qui pham.
Nhu vay dung tich htiu ich V,; phu thudc vao

+ Lugng nudc dén W, ~ t.
+ Luong nudc yéu cau Wy~ t.
+ Hinh thic diéu tiét.

Sau khi da xac dinh V,;

Tu dudng dac tinh xac dinh MND BT.

MND BT ngang véi cao trinh dudng x4 10 ty do (khong c6 ciia van)
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3. Dung tich gia cudng Vg va MNGC:

- Dung tich phong Iu goi la dung tich gia cudng hodc dung tich
siéu cao (viét tit 1a V). Dung tich phong 1d V, 1a dung tich nim gitta 2
muc nuéc MND BT va MNGC, dung tich nay chi tich nudc khi c6 1a
v6i myc dich gidm nho cong trinh xa 10.

Néu cong trinh xa 10 1a dudng tran cd clia van khdng ché, thi V,
c6 thé chia lam hai phan:

+ Mot phan dung tich ndm dudi MNDBT.

+ Mot phan dung tich ndm trén MNDBT.

Viéc xdc dinh V tién hanh dong thsi vdi viée x4c dinh cong

trinh thao 1u.

IV. TAI LIEU CO BAN DUNG TRONG TiNH TOAN KHO NUGC
1. Tai lidu thuy vin:

Tai liéu thuy vén can cho thiét ké kho nudc.

- Tinh hinh dia ly dia hinh luu vuc, song ngoi .

- Pudng qua trinh luong nuidc dén Q. ~tva Wy ~t

- Pudng qua trinh 14 thiét ké Qup~t

- Khéi Iuigng bun cat trunh binh chdy dén hé chia trong nam.

2. Tai liéu dia hinh:

Chui yéu 13 dic trung dia hinh kho nudc can xay dung quan hé
gitfa dién tich mit ho F, dung tich kho nudc V vdi cao ting nudc trong
ho Z.

- Dudng déc tinh Z~V

- buong dac tinh Z~F
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130

120

o L~ L.

K(km?)

? hY N 4 A} ~ v
O day c¢6 mit nuéc hé nam ngang, thuc t€ trong mua I0, mat

nude ho cé do doc, nén can phai hiéu chinh.

V. TON THAT NUGC TRONG HO CHUA

Trong hd chiia nudc ¢6 2 loai ton that:

- T6n chét béc hoi.
- Ton that tham.

1. T6n that bdc hai trong kho nudc:

Sau khi xay dung hd, mit thodng cda kho nudc ting 1én , ma Z,

> 7, nén sau khi xay dung ludng bdc hoi ting lén AZ.

ANZ.=7,-74
ma Z,=X-Y
vay (A =7,-(X-Y)

Z., - Tinh theo lugng quan tric
X - Tinh theo cac tram khi tugng
Y - D6 sau dong chay Y = aX

o - Hé s6 dong chay
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Dé tinh toan diéu tiét nim thudng ngudi ta tinh AZ, ., sau dé

phan phéi cho cac thang AZ4, theo dang phan phdi béc hoi mit nude.

2. T6n that thim trong kho nudc:

Lugng nudc tham phu thudc vao:

- Diéu kién dia chat long hd.

- Luong nudc chia trong ho.

- Chu vi bd kho nudc.

Luong nudc thdm qua nhiéu duong:

- Thidm vao long kho nudc.

- ThAm qua bs kho nudc.

- ThAm qua cong trinh.

- ThAm quanh cong trinh.

Lugng thdm nim dau trén tucng ddi I1én trong cdc nim sau,

thuong tinh binh quan theo diéu kién dia chat. Thudng ngudi ta lay

theo % lugng nudc chija trong h.

Theo Patapov dé nghi, lugng ton that do thdm trong kho nudc

dudc tinh nhu sau.
Diéu kién ) . Ldp nudc thim theo F binh
, Lugng tham % cua V

dia chat quan

long ho Nim Thang Nam Ngay/dém
Tot 5-10% | 0,5+1% < 500mm 1 - 2mm
Trung binh | 10-20% | 1~1,5% | 500 - 1000mm 2 -3mm
X4u 20-30% | 1,5-3% | 1000 -2000mm | 3 -4mm
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VI. SONG TRONG KHO NUGC
1. Dic trung clia séng va yéu té anh hudng dén song:

Dudi tac dung clia gié mit hd ndi song, dién tich hd cang Ién thi
séng cang Ién. Séng nudc 1a mot yéu té dé xac dinh cao trinh dinh

dap, séng nudc trong hd con gay ra hién tugng sat 16 é bé hd chia.

Cdc dic trung cua song:

- Chiéu dai séng A

- Chiéu cao song h

- D6 dbc mai song d= %

- Chénh léch dau séng véi mic nude tinh A
Kich thudec song phu thudc vao:
- Téc do gié \Y
- Pa gié D (Chiéu dai thoi trén mit nudc)
- Thoi gian tac dung cua gio T
- Chiéu sau nudc hod H
- P nham long ho n
2. Hinh loai song:
- Song nudc sau:

Do sau long ho H > %k 13 séng nudc sau tic 1a day ho khong

anh hudng dén su hinh thanh séng.

- Song nudc ndng:

Khi H< %k, day ho c6 su dnh hudng dén su hinh thanh song
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3. Tinh toan kich thudc song:
Thuong dung cong thiic kinh nghiém

5 I
Do cao song:  h=10,0208V*4 . D3 (m)

I
Chiéu dai budc song L=0,704W2 (m)
Cong thuc trén dung cho truong hgp song nudc sau:

D <30km va A<2H

:VMIIC nudc tinh /\ B -

/ \_~ £ Msidap

2
Trong trudng hdp séng nudc ndng can hig¢u chinh theo cong thiic
sau: hoone= B - haay
}\'nﬁng =a. }\‘séu

. .» H
o, v phu thudc vao ty s -

1 0,8 0,6 0,5 0,4 0,3 0,2 0,1

1 0,96 | 0,96 | 0,87 | 0,83 | 0,78 | 0,70 | 0,56
1 0,96 | 096 | 0,87 | 0,82 | 0,75 | 0,64 | 0,43

QR ™| >z

4. Chiéu cao song leo:
Khi séng v6 vao cong trinh, néu cong trinh ¢ mai thodi (nhu
dap dat) thi song sé lan va leo 1én mai cong trinh theo quan tinh, goi

hién tugng do 1a song leo.
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Chiéu cao h,, tinh ti muc nudc trong hd chia, déu vi tri leo cao

nhét cta song, tinh theo cong thic sau:

2Kmh\F
hleo =—3¢
m h

K., - hé s0 phu thudc vao d6 nham mai cong trinh

Mai that nhan K.=1,0
Mai bétdng K,=0,9
Maii d4 dam K, =0,5
Mai da tang K,=0,3
m - mdi dc cong trinh
h - chiéu cao song ) - chiéu dai séng
Theo quy pham Nga.
he, =K, .h.h, h, = h}‘:"

h, - phu thoc vao dd nham, mai ddc song, cé bang tra riéng.
5. C6t nudc dénh hy:
Ngoai hién tugng song dudi tac dung lién tuc cua gié lam mit
nudc 10 nghiéng, néu cd su chénh léch cét nudc diu ho va cudi ho, d6

cOt nudc dénh h,.

h,=K 2

cosa m
3ah (m)

. H e ]
K - phu thudc vao o o thé lay K = 6.107

o - goc tao béi truc hd véi hudng gid
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VI BOI LANG G KHO NUGC
Boi lang & kho nudc thudng tinh bang phuong phdp can bang
bun cat. Bun cat bdi ling trong sudt thdi gian st dung cong trinh.

_ KRa T (m3)

Wbc -
100y

K - ty s6 bun cat c6 kha ning ling dong so véi toan bo bai cat
dén (thuong K = 0,7 = 1,0)

R - Lugng bun cat binh quan nhiéu nim (Kg/nim)

T - thdi gian phuc vu cong trinh (ndm)

v - khéi lugng riéng bun cét (T/m?)

Cac tai liéu dudc dung cho tinh toan diéu tiét hd chua va thiét

ké cong trinh
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Chuong XI:
TENH TOAIN AIAOU TIAUT HAO CHEIA

Trong tinh toan diéu tiét hd chua bao gom:

- Tinh toan diéu tiét hd chia theo cac yéu cau dung nudc (ta chi
di sau vao diéu tiét thudng gip 1a diéu tiét nim phuc vu cdp nudc va
phuong phap tinh toan bing 1ap bang:

- Tinh toan diéu tiét 10 (Ta chi di su vao tinh toan tran xa 10 dé
bdo vé cong trinh hd chda 1am nhiém vy cdp nudc, khong xem xét

nhiém vu phong 14 & ha luu ho chia)

I. TINH TOAN PIEU TIET NAM CHO HO CHUA CAP NUGC (TUGI,
SINH HOAT, CONG NGHIEP)

Khi deén ném ~ Zwy/c nim

Nhuing W gén thing =< Wy thing

Nhu vay phai xay dung hd chia dé tri lugng nudc cla thang
chiia nudc dé dung cho nhiing thang thiéu nudc theo yéu cau. P4 1a
diéu tiét nam.
1. Tai liéu cho tinh toan diéu tiét:

Tinh toan theo thdi doan thang.

a. Puong qud trinh W~ t véi tan sut bio dam P (75 - 85%)

Phan nay qua tinh todn thuy vin sé cé dudc

b. Dudng qud trinh W, ~ t v6i tan suat bio dam theo quy dinh cla
qui pham.

- Lugng nudc yéu cau tudi ; tinh theo muic tudi.

- Lugng nudc dung cho sinh hoat theo dinh muic dung nudc
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- Lugng nudc dung cho khu cong nghiép theo dinh mtic nudc dung
cho san xuét ctia cac loai hinh xi nghiép

c. Duong dic tinh hé chifa:

- Dudng quan hé myc nudc va dung tichZ ~V

- Pudng quan hé myc nudc va dién tich mit hd Z ~ F,,

d. Dung tich chét V,:

- Xdc dinh theo khd ning bdi ling bun cat trong thdi gian su
dung hodc theo cao trinh yéu ciu tu chdy cia khu tudi.

- TU Z, tra trén dudng quan hé Z ~ V ta ¢6 dung tich chét V.

e. Qud trinh t6n that hé chifa do boc hoi va thdm:

2. X4c dinh dung tich hifu ich ctia hd chia V,:

Nguyén ly tinh todn 1a can bing nudc trong kho trong thoi gian
tinh toan At (thudng thi At = thang)

Phuong trinh cin bing la:

AV = Vgn~ Vye

AV - chénh 1éch Iugng nudc trong kho trong thdi gian At.

AV > (0 — Thua nudc

AV < 0 — Thiéu nudc

Tt trén ta sé x4c dinh dudc luong nudc can tri lai trong kho khi
thiia nuidc dé dung vao thdi ky thiéu nudc.

a. Xdc dinh V, khong xét dén ton thét:

Tinh todn diéu tiét ma khong xét dén ton thét 1a trusng hop don

gian nhét.

a. Truong hop kho nudc diéu tiét mot Ian:
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Sau khi can bang gita lugng dén va lugng nudc yéu cau thi trong

nim cé mot thoi ky thiia nude, mot thoi ky thiéu nudce.

Do do ta chi can diéu tiét mot lan.

Tinh todn diéu tiét dugc tinh ti thang bit daud tich nudc.

Vi du: Tinh toan diéu tiét cho hd chida HC thudc ving ven bién

Trung Trung BJ.

Don vi 16°nm’

Thang

9

10

11

12

W

2,70

2,06

1,86

1,49

0,63

0,62

0,51

0,47

0,70

5,76

5,03

9,24

W

ylc

3,13

2,60

3,38

3,76

3,00

1,62

4,69

2,49

0,63

0,26

2,85

1,44

AW

-0,43

-0,54

-1,52

-2,27

-2,37

-1,00

-4,18

-2,50

0,07

5,50

2,81

7,80

V+

9

10 11 12 [

Qua bang trén ta thay:

- Thai ky thiéu nudc tui thang 1 dén thang 8
co 2V =14,81.10°m’
- Thai ky thiia nudc tii thang 9 dén thang 12.

164

t (théing)




céd XV =15,55.10°m’
Trong tridng hop nay dung tich hiu ich hd chia chinh 1a tong
dung tich thiéu >V

V, =2V =14,81.10°m’
- Trong > V"=15,5.10°m’, ta chi trdi lai V, = 14,81 x 10°m’.
- Dung tich thiia x4 xuéng ha luu

Vu= 2V -V, =1555-14,81

=0,74 . 10°m’

B. Truong hop kho nudc diéu tiét 2 lin:
Day 1a trudng hop c¢6 2 thdi ky thiéu nudc xen ké véi 2 thdi ky

thua nudc.
Va
\A
%/ — >
9o 10 11 120 t (thang)

Trong trudng hgp nay V,, xac dinh theo cac truong hgp sau:
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- Trudong hop: V,">V;vaV, >V,
Thi Vo=V,
- Truéng hop V," >V, va V," <V, Trong tridng hgp nay

+ Lan diéu tiét 1: Lay V," tinh d€ bdo ddm cho V.

+ Lan diéu tiét 2: Do V," < V, nén luong nudc thia khong di
diéu tiét. Cho V,, nén phai lay thém phan lugng nudc thiia § V,” mot
luong 1a (V, - V,"). Do d6 dung tich hiiu ich hé chia la:

V.=V, +V, -V,

V6V, >V,

Connéu V, <V,  thi

V.=V, khiV; >V,

y. Phuong an tich nuoc (chiia nuoc)

Trong van hanh kho nudc, sau khi da xac dinh V,; ta phai xem
xét chifa nude vao lic nao? Xa nude vao luc nao?

Vé chija nuidc ¢6 2 phuong an.

- Phuong an chda sém: Tic la 1V
co lugng nudc thua thi chia ngay tu
dau sau dé cu gitf lugng nude do dén
khi st dung. Véi phuong an nay bao
dam chic chin di nudc nhung ting

thém dién tich ngap ving ven bd ho.
- Phuong 4n chifa muon: Véi diéu kién phai c6 du bao tot thi ta
chiia muén tiic 1a kho nudc viia chia du thi bat dau vao thsi ky dung
nudc. V6i phuong an nay sé bdo ddm an toan than dap, bun cat boi
ling it.
Vidu: V,'=444.8 10°m’° V= 120,8 . 10°m’
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Tathay V," >V, va V,” <V, cho nén

V,'=66,8.10°m’

V=V, +V, - Vz+
=102,8 +83,8-66,8=119,8 . 10°m?
Vay V,,=119,8 . 10°m’

V, =83,8.10°m’

Thuic hién theo 2 phuong an: chia sém va chia muon

Don vi: 10°nT

eh Vain = Vyie Chua sém Chia mudn
s V i Ve N -

= \ \ V chia Va Vehia Va
1 2 3 4 5 6 7 8 9

8 | 180,7 | 51,9 | 128,8 119,8 | 9,0 0 128,8
9 [251,3 ] 83,8 | 167,5 119,8 | 167,5 0 167,5
10 | 207.4 | 86,6 | 120,8 119,8 | 120,8 | 92,1 | 28,7
11 | 111,5 | 83,8 | 27,7 119,8 | 27,7 | 119,8 0

4448
12 | 69,2 | 86,6 17,4 | 102,4 0 162,4 0
51,8 | 86,6 34,8 | 67,6 67,6
2 | 33,2 | 83,8 50,6 | 17,0 17,0
102,8
3 1684 | 59,1 | 16,5 35,5 35,5
4 1100,5| 50,2 | 50,3 83,8 83,8
66,8
18,4 | 51,9 33,5 | 50,3 50,3
6 | 17,3 | 51,9 34,6 | 15,7 15,7
7 | 31,3 | 47,0 15,7 0 0
83,8
V (10°m®)
119.8 19.8 167
102.4

92.1




b. Tinh todn diéu tiét co xét dén ton that:

Dung tich khi tinh toan diéu tiét khong xét dén ton that chi 1a so
bo. Tuy nhién nd 1a co sé dé tinh toan ton that, vi néu khong biét V,;
va F,; thi khong tinh dugc t6n that, vi néu khong biét V,; va F,; thi
khéng tinh dudc ton that thAm va bdc hoi.

o Ton that boc hoi:

Muén c6 ton that béc hoi  F.

- F,; phai tra trén dudng quan hé¢ Z ~ F

- Muén c6 Z phai tra trén dusng quan hé Z ~ V

Béng tinh todn gom 17 cot Z

Cot 1 - Thang (cudi thang) Z,

Cét 2- Vdén thang £y

Cét 3- Vy/c thang y4

V(10°m’)

F F (km?)
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Cot 4 - Dung tich hd c6 ké dung tich chét.
Cot 6 bang chua tt + V

Cot 5 - Dién tich mit ho. Traduong Z-F;Z-V
TuVtraraZ,tiZtraF

A 1
COt 6 h Vbq = (Vdéu thang + chéi theing)E

. 1
COt 7 h qu = 5 (Fdéu thang + Fcuéi thémg)

Cot 8 - Lugng nudc bdc hoi trong thang e (mm)
Cot 9 - Luong ton that boc hoi
Vin = Fuq « Cing - 10 (m®)
Cot 10 - Lugng nudc thdm tiéu chuan trong thang,
thudng 14y % cla V., (K%)
Cot 11 - Luogng ton that thAm
Vinim = k% X Vi
Cot 12 - Tong lugng ton that
Vidninit = Vin (€0t 9) + Vs, (cOt 11)
Cot 13 - (Vyewciut Vign ar)
Cot 14, 15 - Can bing nudc gitia lugng dén va luong di
trong thang.
AV =V~ (Vg +Vy)
= (cOt 2) - (cOt 3)
néu AV > 0 ghi cot 14 (V")
AV <0 ghi cot 15 (V)
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BANG TINH TOAN DIEU TIET HO CHUA

Chaa kidg tidn thauat Tiagn thaut Aai k&g tagn thaat
|
3 (1§%m3 ?{6% F Batc hai Thaum oo Ve T Ve
ke Viss | (km? | WV, F W y/e v Viss | Vias
o ) ) hao bg bg / thai t + Vt ] hao xai
Q ) mmng 10 | 3v | 10° vt | v
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 14 15 | 16 | 17
50,2 17, 50, 2
0
8 | 108, 51, | 170, | 35,110, 26, 30/0,8 2,21 3,0|54,9| 125, 176,
7 9 0 9 1 5 8 0
9 | 251, 83,| 170, | 35, | 170]| 35, 90| 3,2 3,4| 6,6|96,4| 160, 208, | 128,
3 8 0 9 9 9 5 4
10| 207, | 86, | 170, | 35, | 170/ 34, 170 6,1 3,4 9,5|96,1| 111, 208, | 111,
4 6 0 9 9 > 3 5 3
11| 111, | 83, | 170, | 35, | 170/ 35, 200 7,2| L | 3,4| 10,|94,4| 17,1 208, | 17,1
5 8 0 9 9 g 6 5
12| 69,21 86, | 152, | 33, | 161 34, 200|6,9| = | 3,2| 10,]96,7| 415,|27,5| 181,
6 6 5 7 o 1 1 0
1| 51,81 86, | 117, | 27, | 135]| 30, 250 7,6| o | 2,7| 10, 96,9 45,1 135,
6 8 8 6 5 3 9
2 | 33,2| 93, 67,2| 19, ]92,5]| 23, 190 4,5 & | 1,8| 6,3|90,1 56,9 79,0
8 9 9
3| 68,4 51, 83,7| 22,|75,5| 21, 80| 1,7 1,5| 3,2|51,1| 13,3129, | 92,3
9 8 4 5
4 | 100, | 50, | 134, | 30, | 108, | 26, 201]0,5 2,21 2,7152,9]| 47,6 139,
5 2 0 3 5 5 9
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18,4 | 51, | 100, | 25,117, 27, 10] 0,3 2,3| 2,6|24,5| 60,9|36,1]| 103,
9 5 5 2 9 8
17,3 | 51, | 65,9| 19, | 83,2 22, 10| 0,2 1,7] 1,9]|53,8 36,5 67,3
9 7 6
31,3| 47, | 50,2| 17, | 58,0/ 18, 1010,2 1,2| 1,41 48,4 17,11 50,2
0 0 4
89,7

V.=502.10°'m’ V.=V, +V, -V, =(129,5 + 89,7 - 60,9)10° = 158,3 . 10°m’

Vs =V, + Vo = (158,3 +50,2)10° =208,5 . 10°m’,
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Cot 16 - Dung tich hd trong qua trinh tinh nudc xuit phat tu
thang bt dau tich nudc (dau thang 8, cudi thang 7)
Sé tich 1én V4 hiéu qua
Vie=(V, +V, - V,)+V,
= (129.5 + 89,7 60,9) + 50,2
V,,=208,5 . 10°m’
Cot 17 - Dung tich x4, khi da tich du, phan thuia thi x4 xudng ha

luu.

IL. TINH TOAN PIEU TIET LU
Muc dich tinh toan diéu tiét 13 1a.
- Tim dung tich phong 1d cdia hd chia.
- Tim phuong an hgp ly nhét vé
+ Viohong 1
+ Luu ludng xa 1G 16n nhat Q..
+ Kich thudc cong trinh xa 10.
1. Nhitng tai liéu co ban:

a. T4n sut phong Ii dudc x4c dinh tif cAp cong trinh.

-Cép1-P=0,1% (1.000 nim gip 1 lan)
-Cép2-P=0,5% (200 nam gip 1 1an)
-Cép3-P=1,0% (100 nam gip 1 1an)
-Cép4-P=1,5% (67 nam gip 1 1an)
-Cap5-P=2% (50 nam gidp 1 1an)

T cap cong trinh véi P% ta xdc dinh dudc Q, W, Ty Q, ~t
b. Luu Iiong x4 Il an toan:

Luu lugng x4 10 an toan 1a Iuu lugng 16n nhat xa xuéng ha luu.
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Gitia Q4 va V,; co quan hé vdi nhau.
+Néu Q,; 16n thi Vol nhé B hiéu qua kinh té
- Néu Q,; 16n thi phai “
dau tu phong 13 ha luu ciing (1) 2)
16n (1) nhung cong trinh xa 14
nhé (2).

Tu do ta phai so sanh va

chon Qy; ...« thich hap. Q.
Trong tinh toan ta xem xét trudng hgp thudng gip la kho nudc
khong lam nhiém vu phong 10 6 ha Iuu.
c. Duong quan hé Q,; ~ Zy4:
a. Cong trinh xa i khong cua tran tu do:
Yl;ngu’(‘jng tran = YE MND BT

B - chiéu rong tran xa 10
3

Thi: Qy=mB 2g]15
. Tran co cua:
VENgu&ng tran ndm dudi MND BT
Trudng hop ndy nhim ting kha ning trii hé chia.
y. Tran x4 Ii 13 cong ngam:
Céng ngam thudng cung dit dudi MND BT.
Qg = m,m./2gh
d. Duong dic tinh dung tich héchifa:
Dudng quan hé¢ Z~F , Z ~ V ctlia ho chua
e. Duong qua trinh Iii: Qpp ~ t

172



2. Nguyén ly tinh toan:

Nguyén 1y c¢o ban trong tinh toan 1d 1a can bing ligng nudc dén
va lugng nude xa trong thoi doan tinh toan At (1800 giay)

Tai thoi diém t, ¢6 luu lugng  ,Q
1012 Q,, cd luu luong xa 1a Q.

Tai thoi diém t, c6 luu ludng
10 13 Q,, ¢6 luu luong xa 1a Q,,.

Thoi doan tinh toan At =t, - t,.

Dung tich hé chia ¢, 1a V,.
Dung tich ho chia  t, 1a V,. At

Toéng lugng G dén:  V,; = % (Q, +Q,) At

Téng luiong nudc xa: V= % (Qq + Q) At

Vay phuong trinh cin bing la:
1 1
E(Ql +Qy)At - E(Qxl + QuAt=V, -V,

Hay QAt- QAt=AV

Trong dé: Q= Q+Q Q, = Qu+Qu

2 2

AV chinh 1a dung tich trii 16 6 ho chia

Pudng Q ~ t ta da tinh theo tan suat P

Néu diudng Q, ~ t thay déi thi dung tich chia V,, thay doi
3. Dudng qu4 trinh x4 I4:

a. Tran x4 U tu do, (d3p tran)

Trudng hop nay cao trinh ngudng tran dit bing véi MNBT.

- Gid thiét khi 1§ dén
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¥,; =VMNBT 1i dén lam muc

nidc hd ting va nudc chay

qua tran vdi luu ligng Q. MN BT

Q, ting dan, con Q,, ting
khi dat Q,,, thi Q,, gidm dan, 2

dudng gdp nhau. Tai vi tri 2
duong Q,, va Q, gdp nhau co
Q= Qu.

Tai vi tri Q, = Q, do
chinh 1a Q,; ...«

b. Tran x4 Ii co cua:
Dé tang thém kha ning tr 1§, ngudi T
ta dit ngudng tran co ctia dudi MND BT. MND BT
Trude khi ¢6 10 ¥, = 7 MND BT. VA

Khi bat dau cd 1d ta mé cia ‘
thao 1 cho Q, = Q,, dé cho
V,;= VMN BT. Q
Dén thoi diém t, d3 mS hét Vi
ca, nhung Q, < Q,.. Tai théi diém Qo
do (t,) tr§ di dang dudng Iuu luong

xa giéng nhu trudng hop khong ¢

cta va tinh todn nhu tran tu do. t)
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4. Tinh todn diéu tiét 1d vdi x4 tran i ty do (khong ctia):

a. Cong thifc tinh toan:

Cé nhiéu phuong phéap tinh todn diéu tiét, § day gidi thiéu
phuong phdp thudng dung ti cong thiic can bing nudc.

%(Ql + QAL = %(Qxl +Qu A=V, -V,

Vé nguyén tic tinh todn dudc thuc hién tiing thoi doan, thdi doan
sau dugc tinh toan tu két qua cua thdi doan trudc. Co két qua tinh toan
d t,, ta dung nd 1am t, cho tinh toan thdi doan sau.

Tt cong thiic trén ta c¢6 thé tinh

1 1 1
V,+ Esz At = E(Ql T QAL+ V, - EQXI At

vV, + %sz At= QAt+V, - %QxlAt.

1 — 1
(V,+ EszAt) = QAt+(V, - EQXI At) - QyAt.
f(QxZ) = f(Qxl) + aAt h QxlAt
Trong d6 f(Qu) = (V; + 2 QuAY
Day la phuong trinh co ban.
Gia tri vé phai & thoi
diém t, sé dudc xac dinh tii cac

gid tri vé trai § t, (da biét)

Dé tinh todn qua trinh

Q,~t ta dya vao phuong trinh

trén. Ta da biét tat ca gia tri 6 t,
tle lé Qla Qxb At: QZa Vb Cén tim lé V2a Qx2a Htrén'
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Tu phuong trinh
(Vz"'%szAt) = GAt {Vl + %QxlAt] - QuAt

b. Trinh s tinh toan va vi du: Q.
S6 ligu da biét
° Qmp ~1 Qmp
Vs =22.195 . 10°m’
¥ MND BT =V 65,00
At (chon = 1800 sec) ¥ £

T
B,.;, (chon dé so sanh B, = 40m)

t (h)

e Tran dinh rong co m = 0,38

a. Tinh va vé duong phu tro:

f1Q) = Vs + 5 Q.
- Gia thiét H,,,
- Tinh todn Q,, vdi cong thiic Q, = mB./2g H,**
- Tt dudng dictinh Z ~ V tra ra V,; cungvdi H,;, gia thiét
V hd =7 ngudng + H,,
=65+0,2=652m
cr 1
- Tinh gia tri f(Q,) =V ;3 + EQH.At

B. Lap bang tinh toan diéu tiét: 1Q

- Thoi doan tinh toan At
(At= 1800 s) Q[ 1/

- Tt duong Q,, ~ t lay thoi ~ Q,, [,
doan At xac dinh Q,,
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le + QmZ

- Xac dinh Q,_ = 5

-Tinh toan: Q,, . At
- Xac dinh gia tri (V3 + Qtr%) dua vao phuong trinh

(Voo + Q%) = QAL+ (V %At) - QuAt

- Xac dinh Q,, dua vao phuong trinh phu trg

Tu (V+ %At) trara Q,,

- Gia tri Q,, 6 thdi doan tinh todn s€ 1a Q,, § thdi doan sau

y. Xac dinh Qo va Hypyyy! +Q

Luu lugng x4 16n nhat Q. la
khi Q,=Q,,

Tai Q. €0 Hy. Pay 1a Hy, i

Dung tich V,4,,.., Uing véi H

Qxé max

max

0. Dung tich phong li
Vphc‘mg i = Viomax - Vhé MNBT
&. Xac dinh MNDGC
¥V MNDGC = VMNDBT + H,,,
5. Vi du tinh toan:
Ho chiia N-T sau khi tinh toan dién tich hd chia da biét vdi
-VMNDBT = /65,00
-V =22,195.10°m’
Hinh thuic tran: Tran td do khong cua, chon B, = 40m
Cao trinh ngudng tran bing cao trinh myc nudc dang binh thudng.
- ‘?ngu’&ng tran =K?MNDBT = 65,00m
- Luu lugng dinh 10 thiét ké: Q,% = 1261,117 m%/s
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- Thoi gian 1a: T;; = 10,52 h (g(m3/s)
- Thdi gian Iu 1én: Ty, = 3,51 gio
- Thoi doan At = 1800s 1261,117
a. Lap bdng phuong trinh phu tro:

1
f(Q) = Vi + EQtrAt

Q.- b, o 3,51 10,52 t(h)
x:m tr 2gH3/2

Chon m= 0,38

- Tti MN trong ho Kthé xac dinh H, =V/Zy; - Vngudng tran

- T Z,4 tra V,; theo dudng dic tinh, dé chinh x4c thi phai noi
suy tii bang quan hé Z ~ V cia hd chua.

- Tu H tinh ra H,

- T H, tinh Q, = mB, 2g H*

707
65

—ﬂmv+%@m.

b. L4p bdng tinh todn va tinh  60-

todn diéu tiét I | | |

A .. , , 10 20 30 40  V(10°m’)
Cot 1 - Thoi doan tinh toan At.

. | B .
Trong vi du nay chon At = 5 gio = 1800 ngay

Cot 2 - Luu lugng 10 6 cdc théi doan tinh todn, xdc dinh tui dudng
qua trinh Iu. Q,,
Cot 3 - Luu lugng 10 binh quan cua thdi doan

n Qdéu+chéi _ Q1+Q2
Q= 22

Cot 4 - Lugng 1 dén ho chiia trong thdi doan At- Q_

Cot 5 - Cot 5 dudc tinh toan theo cong thuic trang 175

v, + %szm — QL ALH(V, + %Qxlm) - QA
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Vi du 6 thdi doan At,, 6 cudi thdi doan co:

v, + %szm ~35.803 x 10°m’
Day cling chinh 13 gia tri § dau thoi doan At,,.

2 .7 D 1 ? N, A} A ’, A
bé tinh gia tri V, + EszAt cua thoi doan At,, dung cong thuc trén:

v, + %szm = QAL+ (V, + %Qxlm) - QuAt

=1541,41 + 35803 + 636,86 = 36708

Cot 6 - Luu luong xa qua tran cua At,,

. Q,,At
Tugiatri (Vg + —

) = 36708

Tra trén bang phuong trinh phu tr¢ qua noi suy
Ta cd: Q. =381,97m’/s
Cot 7 - Luong nudc xa qua tran (6 thdi doan At,,)
Q. . At=381,97 x 1800 = 687,548
Cot 8 - Cot nuide tran (6 doan At,,)

N . A 2 A N Qx At
Tutriso o cotS5la(Vy+ ; )=36708
Tra trén bang phuong trinh phu trg ¢ ¢t nude tran:
H, = 3,18m

Cu tinh toan nhu thé cho dén hét dudng qua trinh i tai vi tri Q,
= Q,, 1a luu lugng x4 14 lain nhét Q,; ., va ung vdi nd 1a H,, ...
Qui o = 433,53m/s H,,. =3,46m
Day la co s6 dé xac dinh muc nudc gia cudng MNGC
VMNGC =Vngudng tran + H._. = 65,00 + 3,46 = 68,46
Két qua tinh toan diéu tiét 13 tai liéu can thiét dung cho thiét ké dap.
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BANG PHUONG TRINH PHU TRO £ (Qy)

Yz Vi Q. | 2QAt | Vit 1iQat
H,, (m) H, (m) 2 2
(m) (10°mr) @/s) | (10°m’) | (10°'m)
65,00 0 22195 0 0 0 22195
65,20 0,20 | 23162 0,20 6,02 5,42 23167
65,40 0,40 | 23914 0,40 17,03 15,33 23929
65,60 0,60 | 24666 0,60 31,29 28,16 24694
65,80 0,80 | 25418 0,80 | 48,18 43,36 25461
66,00 1,00 26170 1,00 67,33 60,59 26231
66,20 1,20 | 27089 1,20 | 88,50 79,65 27169
66,40 1,40 | 28008 1,40 | 111,53 | 100,38 28108
66,60 1,60 | 28927 1,60 | 136,26 | 122,64 29050
66,80 1,80 | 29846 1,80 | 162,59 | 146,33 29992
67,00 2,00 30765 2,00 | 190,43 | 174,39 30936
67,20 2,20 31684 2,20 219,70 | 197,73 24882
67,40 2,40 32603 2,40 | 250,33 | 225,30 32828
67,6 2,60 33522 2,60 | 282,26 | 254,04 33776
67,80 2,50 34441 2,50 315,45 283,90 34725
68,00 3,00 35360 3,00 | 349,84 | 314,86 35675
68,20 3,20 36471 3,20 | 385,41 | 346,87 36818
68,40 3,40 37582 3,40 | 422,10 | 379,89 37962
68,60 3,60 38693 3,60 | 459,88 | 413,89 39107
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BANG TINH TOAN DIEU TIET LU

At=1800s
B, = 40m
At Q.. Qm QAL | Ve +Qu2 | QAt | H,
(1800s) | (m%*s) | (m%s) | (10°m®) (10°m?) ? (m’/s) | (10°m®) | (m)

1 2 3 4 5 6 7 8

0 0 0 0 22195 0 0 0

1 179,65 89,83 161,69 22357 1,00 1,86 0,06
2 359,29 269,47| 485,05 22840 3,99 7,182 0,15
3 538,94 | 449,12| 808,41 23641 12,87 23,166 0,33
4 718,58 | 628,76 (1131,77 24750 35,52| 58,536| 0,62
5 898,23 | 808,41 |1455,13 24146 65,23 117,414 0,98
6 1077,88| 988,06|1778,50 27807 104,15 187,47| 1,34
7 1261,1211169,50|2105,10 29725 155,13]279,234| 1,74
8 1171,17]1216,14|2189,06 31635 212,07 | 381,726 | 2,15
9 1081,21]1126,19(2029,14 33280 265,54 477,972 | 2,50
10 991,26|1036,24 | 1865,22 34668 315,44| 567,792 2,80
11 901,32 | 946,29|1703,32 35803 353,81 636,858| 3,02
12 811,36 856,34 |1541,41 36708 381,97| 687,548 | 3,18
13 721,41| 766,39|1379,49 37400 404,06 | 727,308 | 3,30
14 630,56| 675,99(1216,77 37889 419,74 | 755,532 | 3,39
15 541,51 | 475,04 |1054,86 38188 429,54 773,72| 3,40
16 451,56 | 496,54 | 893,76 38309 433,53| 790,354 | 3,46
17 361,60 | 406,58 | 731,84 38260 431,92 | 777,456 | 3,45
18 271,65| 316,63 | 569,93 38053 425,08 | 765,144 | 3,42
19 181,70 222,68 | 408,02 37696 413,55| 744,390 | 3,35
20 91,75| 136,73 | 246,11 37198 397,58 | 715,644 | 3,27
21 0| 45,88 82,58 36564 377,49 679,482| 3,16
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Chuong XII:
AO AAUC, DEU BATO THUYI VAN

DE ¢§ tai liéu thuy vin phuc vu cho tinh todn cong trinh, nudc ta
1ap mot s6 tram thuy vin trén cic song, & cac tinh ven bién Trung
Trung bd cé mét s6 tram nhu:

- Tram Thuong Nhat trén song Huong (Thtia thién Hué)

- Tram Thanh My trén song Vu Gia (Quang Nam)

- Tram Nong Son trén song Thu Bon (Quang Nam)

- Tram Son Giang trén song Tra Khuc (Quang Ngai)

- Tram An Hoa trén séng Lai Giang (Binh Dinh)

- Tram Cay Muéng trén song Kon (Binh Dinh)

- Tram Cung Son trén song Ba (Phu Yén)

Cac tram thuy vin ¢é nhiém vu do muc nudc, luu tdc, Iuu lugng,
va bun clia cac song lam tai liéu dé dy bdo thuy vin va cung cip cho

viéc lap quy hoach, thiét ké ctia cac cong trinh thuy 1gi.

I. PO MUC NUOC H
Cao trinh mit nudc & thoi diém nao dd trén song goi la muc
nudc. Muc nudc song thay doi 1a do Iuu lugng Q trén song thay doi.
Cac dung cu do muc nudc la cac loai thudc chuyén mon dung
trong do dac thuy vin.
1. Phan loai va cach bd tri thudc do:
a. Phén loai theo cong dung:

- Thudc do ¢o ban: La thuidc dung do muc nuidc hing ngay.
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- Thudc do nudc tai cac thuyén do luu lugng, luu téc.

- Thudc do tham khdo. Tai méi tram dit mot thudc do nudc tham
khdo dé ki€m tra.

- Thudc do chuyén dung: Dit trén cac cong trinh nhu cau cong.

- Thudc do d6 ddc mit nude. Dit 6 mot doan séng, cb 2 thude do
¢ thuong lvu va ha liu.

b. Phén loai thudc theo c4u tao:

- Thudc do nudc tryc tiép:

+ Thudc dit thdng ding hay nim nghiéng

'

+ Thudc do dit do trén cac
coc ¢d dinh ¢6 cao trinh nhét dinh.

- Loai thudc do gidn tiép
May tu ghi do muc nudc

2. Po dac va ghi chép muc nudc:
a. Po trong tinh trang binh thuong:
MJi ngay do 2 1an vao 7 gid sang va 19 gid t6i
Doc chinh xdc dén cm, riéng do do do déc phai doc dén mm.
b. Po muc nudc trong mua Iii:

Phai do ca qua trinh bién hoa cua tran 10.
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- Bit dau 14 1én va thdi gian T,

- Thdi gian xuét hién dinh I3.

- Bit dau 10 xudng va thdi gian Ty
II. PO MAT CAT SONG

Mt cit song cd: Mit cit doc va mit cit ngang

Do mit cit ngang song tai N \/

vi tri do luu lugng, Ivu téc.

Mudn co mat cat ngang,

phai tién hanh do d6 sau & céc Dudng thuy
duong thuy truc. trye

Dung cu do 14 sao (nudc néng) qua doi hay may hoi am.

III. PO LUU TOC VA TINH TOAN LUU LUGNG
- Po luu téc 1a phan quan

trong trong do dac thuy vin, tu luu

tdc va tiét dién qua nudc sé tinh ra
luu lugng. Cac nhan td anh hudng
dén luu tdc trén song la:

- Hinh dang doan song

- b6 nham long song

- D0 sau nudc

- Hinh thai bo song

Do d6 su phan bd Iuu tdc rat phiic tap: Gan bo va sat ddy thi V
bé, cang ra xa luu tdc cang 16n, Luu téc V 16n nhét 1a sat mat nudc 6

dong gitia song.
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1. Do luu téc bing huu téc ké:

a. Luu téc ké:

Luu tdc ké c6 2 loai: Canh quat va cdc quay. Nudc chdy lam cho
hé thdng gdo hodc canh quat quay, mdy ghi s6 vong quay trong t gidy,
tui d6 tinh d6i ra V (m/s)

.
1|
M4y do luu tdc canh quat M4y do luu tdc cdc quay

b. Po hiu téc mét cit song:
- Dudng thuy truc:

Tuy mit song rong hep dé
x4c dinh s6 ludng dudng

thuy truc

- 86 diém do trén dudng
thuy truc tuy theo do sau nudc
cua dudng thuy tryc.

+ Néu nudc nong, dit 1, 2 diém do

+ Néu nudc sau, dit 3, 4 hoic 5 diém do

Luu toc tai 1 diém do dudc tinh theo do sau dit may luu tdc ké

Diém do 0,0 - Tai mit nudc
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Diém do 1,0 - Tai ddy song
Diém do 0,2 - Lai tai vi tri 0,2H tinh ti mt nudc.
Tai mdi diém do trén dudng thuy truc sé do dudgc luu tdc tai diém
do.
- Tinh luu tdc binh quan dudng thuy truc
+ 1 diém do dit tai vi trf 0,6 H
v1 = V0,6

+2 diém do

— 1
Vz = 5 (Vo,z + Vo,s )

+ 3 diém do

— 1
V3 = Z (Vo,z + 2V0,6 + Vo,g )

+ Tai dudng thuy truc c6 5 diém do

V:%(VO +3V, +3V, +2V, +V,,)
- Tinh luu tdc binh quan gitia hai dudng thuy truc
Vi du luu téc binh quan gitia

hai duong thuy truc 2 va 3
v V, +V,

23 T 2
Luu t6c gitia dudng thuy truc

sat bo va bo song la.

vm = Kvsa'tbéi
Bo thodi K =0,7,bd déc K = 0,8
c. Tinh todn Iuu Iiong mét cdt song ké:

- Luu luong gitlia hai dudng thuy tryc 1a
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q=Vy; . Ty
Vi du Iuu lugng gitia dudng thuy truc s6 2 va s6 3dong 2 va 3
- Luu lugng toan mit cit séng la tong cla luu lugng gitia hai
dudng thuy truc
Q=2q
2. Do luu téc bing phao:
V& mua i nudc song chay xiét khd cd dinh thuyén d€ do bing
Iuu tdc ké, hodc di khdo sat khong mang luu tdc ké cé thé do luu tdc
bang phao.
a. Phao do:
- Phao do c6 thé 1a cai chai

dung mét it nudc dé chai chim mot

phan vao nudc.
- C6 thé 1a 2 tim gb ddng
chéo hoic khuc gd, v.v... ¢ cim

cd nheo dé theo doi.

b. Po luu téc:

- Chon doan song thing, xdc dinh 3 mat cit: mat cit tha phao,

mat cat dau va mat cat cuoi.

[V L |
A 7
Mit cit Mit cit Mt cat
tha phao bat dau cudi
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Tha phao tai mit cit tha phao, khi phao dén mit cit dau thi bAm
dong hé chay, khi phao dén mit cit cudi thi bAm diing déng hd, xac
dinh t

Luu tdc V: V= L(m) (m/s)
t(s)

Luu téc xac dinh dugc 1a

luu téc mit nudc nén 16n hon luu
\/1

/—7
V2
toc thuc té. Trén mit séng tha ¢
nhiéu phao trén vi tri cdch bo Z
khac nhau va c6 V khac nhau.
c. Tinh luu Iiong (do bang phao):

- Luu ligng gitia hai tuyén
V, +V,

o3 = TXf2—3
- Luu lugng do bang phao
Quo = 2.4;

- Luu lugng song: Vi V,, 16n hon V4, nén Iuu lugng thuc can cé

hiéu chinh bidng he¢ s6 K < 1
Qunge = Quo-K

Hé s6 K thuong 1a K = 0,8 + 0,9

Do bang phao thudng khong chinh xac cao cin phai chu y thudc
do va ¢6 hiéu chinh.
IV. PO BUN CAT

Do bun cét § song 12 nhdm xdc dinh:

- Ham higng bun cat lo Iting p (g/m’)

- Luu ligng chuyén cat R (kg/s)
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- Suét chuyén cat day R, (g/s-m)

Luu lugng bun cat 1o ling 1a trong lugng bun cat 16 1ing chuyén
qua mit cit do trong thdi gian 1 giay R (kg/s)

R=pxQ

Nhu vay ta phai biét lugng ngam cat p va Q

Do p dudc tién hanh cung lic véi do luu lugng. Tu viéc chon
mit cit do, do luu tdc, ldy mau nudc cung thyc hién mot Iic trén céac
duong thuy tryc.
1. Do ham lugng bun cat 16 Liing

- Ly mau nudc bing dung cu chuyén mon & cac diém do trén
duong thuy truc .

a. Tinh hiong ngdm cat tai 1 diém do

P
= — /m’
p=y (@m)

P - Trong lugng bun cét sdy kho (g)

V - Thé tich bun cat (m?)

p - Lugng ngdm cat (g/mj;)

b. Tinh ligng bun c4t binh quan dudng thuy truic

Tuy theo s6 diém do trén 1 dudng thuy truc ma tinh P
Vi du véi 3 diém do:

- 1
P3diém :F [po,zvo,z +2p06 Vo +2p0,8V0,8]

m
Trong do:

V,, - Luu téc binh quan clia dudng thuy truc
V,, - Luu tdc tai diém do 0,2

Po - Lugng ngdm cat 6 diém do 0,2
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Hay 5 diém do:

1

B:W [po,ovo,o +3P02 Vor +3P0s VostP1 Vi ]

c. Luu higng chuyén cat (suét chuyén cat)

Luu lugng chuyén cat hay suét chuyén cét dugc tinh tu
- Lugng ngdm cat p trén dudng thuy truc

- Luu luong q gitia hai dudng thuy truic

1 Py +P; +pz+P3q n }
I

R =—|pq, +
P 1000{pqo , 0 2

R - Sudt chuyén cat qua mit cit
p - Lugng ngadm cat (g/m°)
q - Luu lugng gitia hai dudng thuy truc (m’/s)

d. Luong ngdm cat binh quin cua mét cit
R
p=— (kg/m’)
Q
R - Suét chuyén cat (kg/s)

Q - Luu lugng (m*/s)
_10°R

Hoic p (g/m’)

Qua trén ta thdy do p, R khd phtic tap nén ngudi ta chon 1 vi tri

dai biéu dé do, diém d4 phai 1a diém dai dién dé sat vdi thuc té.

2. Po dac suit chuyén cat day:

Do bun cat ddy thudng tién hanh 1 Iic vdi do bun cat 1o King va

Iuu lugng. Néu khé khin c6 thé do riéng.

a. Dung cu do: La thiét bj chuyén dung dit sat day song, bun cat

lan va chuyén dudi ddy song dugc chuyén vao thiét bi do.
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Thiét bi c¢6 chiéu dai L (cm)

Thoi gian do la t (giay)

Trong ludng cat do dudc P (g)

b. Suét chuyén bun cét ddy:

Suét chuyén bun cat diy R, dugc tinh ti L, t, P

P
i

t (i)
R, _ 100P, (g/s/m)

c. Sudt chuyén cat ddy trén toan mdt cit:

\
X )
Ml 2 E/
X f%*ﬂ
bl*2 b2'3

+ Trén mit cit cd cac dudng thuy truc 1, 2, 3, khodng cach gita
hai duong thuy truc 1a b, ,, b,;.

+ Suét chuyén cét don vi 6 duong thuy truc thiiila Ry

Vay sudt chuyén cét trén toan mit cit G, dude tinh nhu sau

1 |R Ry, +R Ry, +R
=000 [f by, +—4—%Lb, ,+..+—92 —Bp +}

Trong nhiéu trudng hop ngudi ta cé thé tinh
G, =BG
B=0,05+0,10

V. XAY DUNG bPUONG QUAN HE Q ~H

Dé xdc dinh H ngudi ta ¢é thé dua vao Q va ngudc lai.
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Cong thiic do luu lugng phic tap ton thdi gian céng sic nhiéu so
vdi do H, nén ngudi ta dua vao tai liéu Q, H dudc do cung lic tai mat
cit nhét dinh, chAm di€ém quan hé va ttf d6 v& dudng quan hé Q ~ H.
Thuong thi quan hé nay kha chit ché, nhung cling c6 tridng hop céc
diém quan hé bi phan tan.
Néu c6 diéu kién ta xay dung 1
dd thi tong hgp gdm 3 quan hé
Q = f(H), » = f(H), v = f(H) i
Cung 1 tri s6 H sé cho Q, ®, V ta

tinh kiém tra lai Q = @V.

Néu sai 56 Q, v6i Qqq y, ai duidi 2% thi cd thé chap nhan dugc.

VL. DU BAO THUY VAN
1. TAm quan trong cla du bdo thuy vin:
- Dy bdo thuy vin phuc vu cho phong 10.
- Du bdo thuy vin phuc vu cho chong han diéu tiét hd chua.
2. Phan loai du bao thuy vin:
- Céc yéu t6 du bao:
+ Du bao luu lugng Q
+ Du bao muc nudc H
+ Dy bao phu sa p
- Phan loai du bao theo thdi gian
+ Du bdo ngin han < 15 ngay
+ Du bao dai han
- Phéan loai theo d6 chinh xac
+ Du bao dinh tinh
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+ Du bao dinh lugng
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3. Du bdo 1 ngan han:

Muc nudc 10 xudt hién § tram trén, sau 1 N

thoi gian t 14 s€ truyén xuéng tram dudi. Ta phai

phan tich tiing quan hé gitia hai tram dé du bdo

thoi gian va luu lugng 18 xuét hién & tram dudi.

H

/A

T

chuo’ng
Hha

Pudng quan hé mot tran
10 thiét ké cia tram
thugng va tram ha
H~t

30

cung thoi gian

4. Phuong phap dy bdo mua rao dong chay:

Tram thugng
Tram ha
1 chu’(jng
75 Hha
buong quan hé
chu‘(jng ~ Hha

Khi mua thi tao ra dog chay lam muc nudc song H va luu lugng

Q ting lén theo gi tri mua. Ddi véi luu vic nhé thi dung phuong phap

du bdo mua rao khong thich hop vi thdi gian tap trung dong chay qua

ngan. Vi luu vuc 16n thi dung phuong phap nay tuong d6i thich hgp.

H

/

Quan hé¢ H = f(X)
tai mot tram

X(mm)
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PHUU LUUC

1 - Gidy vé dudng tin suit.

2 - Lugng mua va mua mua d cac vung.

3 - Bang tra @ trong dudng tan suit Py,

4 - Bang ta K, trong dudng tan suat K - M.
5 - Bang tra C, trong phuong phap 3 diém.

6 - Bang tra @, va (®,, - ®p,) trong phuong phap 3 diém.
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