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CHUONG I - GIOI THIEU CHUNG
§1.1. Khai quat vé dong chay lii song ngoi Viét Nam

1.1.1. Pac diém chung.

V6i dic diém cta khi hau nhiét d6i gié mua, hang nim nuéc ta c6 2 mua gié
chinh: mua dong 1a gié mua dong bac, mia he ¢6 gié mia tdy nam. Gié mua tdy nam di
qua bién mang theo nhiéu 4m vao dat lién. Trong mua he thudng c6 bao va ap thip nhiét
d6i gay ra mua 16n trén dién rong. Hang nam trung binh c6 tit 4 dén 5 con bao, nhiéu nhat
t6i 12, 13 con bao d6 bo hodc anh hudng truc tiép dén nuée ta. Do tic dong clia dia hinh,
khi c¢6 bdo hoac ap thip nhiét déi, 1d lut xuat hién tuy ting vung, tng song. Lii cla céac
song phan bo theo khong gian khong dong nhat, noi sém, noi muodn, noi hung di, noi
hién hoa. Trong tiing viing nho, do anh hudng cta dia hinh ma sy hinh thanh, tinh chat 1d
lai c6 nhitng dic diém riéng. Nghiém trong nhat 12 tai cdc khu vuc bdo 1am cho nudc bién
dang cao va dua nudc vao sau cdc clra song lam ngap cédc ving dong bang rong 16n. Mat
khac mua do bao gay ra khi gap lii song dang & giai doan 1ii cao s€ tao ra 1t 16n de doa hé
thong dé diéu va nén dan sinh, kinh t€. Nhitng thién tai d6 cang trim trong hon do cdc
hoat dong khong hop 1y ctia con ngudi. O ving rimg nii, viéc chat pha cay da 1am ting
x6i mon, lugng phu sa va dong chay mat nén muc nude lii xay ra cao hon va sém hon
thuong ky. Mua bio, 1ii lut dang trd thanh thién tai nghiém trong nhat & nudc ta.

Nguén nuéc mat phong phd dia dan dén viéc hinh thanh trén lanh thé nudc ta
khoang 2.360 song sudi c6 chiéu dai tir 10km trd 1én va doc theo 3260km bd bién ¢6 hon
1600 song rong chay ra bién, trung binh cit 20km lai ¢6 mot cira song.

Mang lu6i song sudi & Viét Nam c6 cac dac tinh sau:

+ Mat do cao.

+ Dong chay chu yéu theo hudng tay bac - dong nam.

+ Nhiéu con song tu hoi lai & ving thugng Iuu truée khi dé xudng dong béng.

+ Dong song chay xiét & ving ni cao réi tir tir chay cham dan trudc khi d6 ra bién.

+ Hai mua phan biét ciia dong chay xay ra vao mua kho va mua mua.

Trén Ianh thé Viét Nam, miia mua va ché do dong chdy phan hoa theo khong gian
kh4 r6:

Bac Bo, mlia mua tir thang 4 dén thang 9, thang 10

Bac Trung Bo, mia mua tir thdng 8 dén thang 12

Nam Trung b9, mua mua tir thang 9 dén thang 12

Trung va Nam Tay Nguyén, mua mua tir thang 5 dén thang 10

Nam B9, muia mua tir thang 4, thang 5 dén thang 10, thang 11.

Nhu vay, trir ving duyén hai Trung Bo ¢6 mlia mua bat ddu mudn nhat do dia hinh
cua day Trudng Son phdi hgp véi hoan luu dong béc tao nén, con phan 16n lanh thé nudc
ta c6 miia mua bat dau tir thdng 4, thang 5 va két thiic vao thang 10, thiang 11.

Nhin chung, mua 1ii thudng ngan hon mua mua 1 hodc 2 thang va xuat hién cham
hon mua mua khoang 1 thang. Trong thoi gian ngap lut vao mua mua, lugng dong chay
chiém t6i 70+80% cua tong lugng nuéc hang nam, trong khi d6 vao mua kho chi chi€ém
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20+30%. Trong mua kho song hep, toc do chay giam va anh hudng cua thuy triéu, nuée
man ciing 16n hon so v6i mua mua.

Hién tuong I quét xudt hién trén cdc luu vuc nho, déc & mién Trung ciing nhu
viing thugng nguén cua cac con song chinh da gay ra nhi€u thiét hai vé ngudi va tai san.
Dong chay Il doi khi mang theo bun dd, cét soi c6 thé chon vui ca nha cira va cdc cong
trinh ha ting co so.

Ngoai c4dc nhan t6 khi hau, cdc yéu t6 mat dém (ring, thé nhudng...), yéu t6 dia
hinh, su hoat dong kinh t€ ciia con ngudi cling anh hudng 16n dén su hinh thanh dong
chay & mdi viing, moi khu vuc nhd. Viéc nghién ciiu toan dién céc yéu to khi tugng, thuy
vin dé c6 dugc nhitng gidi phdp thich hop, dim bao dugc tinh bén viing clia cong trinh
trudc nhitng tac dong cua thién nhién c6 mot vi tri quan trong trong cong tic khao sat
thiét k€ cong trinh giao thong.

1.1.2. Cac hé thong song chinh ¢ Viét Nam

Tuy mang song sudi & nudc ta kha diy nhung phan bé khong déu, phan 16n 1a céc
song nho va vira. Cac hé thong song 16n cua nudc ta (song Hong va song Mé Kong) déu
c6 phan 16n dién tich luu vuc & nuéc ngoai. Phan dudi day s€ gidi thiéu mot s6 nét vé cac
luu vuc song chinh & nudc ta.

a. Hé thong song Ky Cung — Bang Giang

Hé thong song Ky Cing — Bing Giang nam trong viing mang triing Cao — Lang va
c6 2 song chinh: song Ky Cung va song Bang Giang. Cac song nay déu chay vao song Ta
Giang ¢ Quang Tay — Trung Qudc.

Song Kv Cung:

Song Ky Cung la song 16n nhat trong tinh Lang Son, phan thugng va trung luu &
phia Viét Nam c6 tén 1a Ky Cung. Chiéu dai song chinh 1a 243km véi dién tich luu vuc 1a
6660km?.

Song Ky Cung bét nguén tir viing nii Ba X4 cao trén 600m, chay theo huéng dong
nam - tay bac qua Loc Binh, Lang Son, Diém He, Na Sdm dén That Khé thi song uon
khic, chay theo huéng gin tay bac - dong nam tdi bién gidi.

Lugng nudc song Ky Cing da it so v6i cdc ving & Bic bo ma con phan phdi khong
déu trong nam, tir 65 dé€n 75% luong dong chay cuia ca nam tap trung vao céc thing mua
1t, tir thang 6 dén thang 11. Mua can kéo dai trong 8 thang, tir thang 10 dén thang 5 nam
sau nhung chi chiém 25 + 35% luong dong chay ca nam.

Nudc 1 song Ky Cung ¢6 tinh chat 1ii ndi rd rét, cac dic trung dong chay 1i déu c6
gid tri twong d6i I6n so v6i cdc viing khac trén mién Bac. Cudng suit muc nude 16n nhat
trén cac tram thuy van tir 41 dén 68 cm/h; mo6 dun dinh 1 déu dat trén 10001/s.km?

Trén song Ky Cung da xay ra cdc tran lii 16n vao cac nam 1980 va 1986.

Song Biang Giang:

Song Béng Giang 1a song 16n thit hai trong luu vuc song Ky Cung. Song bit ngudn
tir viing nudi Na Vai cao 600m, chay theo huéng tay bac - dong nam va nhap vao song Ta
Giang tai Long Chau. Chiéu dai song chinh 1a 108km véi dién tich luu vuc 1a 4560km?.

Mua lii trén song Bang Giang kéo dai trong 4 thang, tir thang 6 dén thang 9, lugng
dong chay chiém 76% lugng dong chay ca nam. Mua can kéo dai tir thang 10 dén thang
5.

Dong chay lii, nudc 1ii trén song Béing Giang c6 dac diém 1d nii 10 rét, nudc i 1én
xuong nhanh. Bién do muc nudc 16n nhat tuong doi 16n, trén 7m. Dong chay 1a tap trung
2
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vao 3 thang: thang 6, thang 7 va thang 8, trong d6 16n nhat la thang 8, chiém t6i 24,5%
luong dong chay ca nam. Trén luu vuc song Biang Giang c¢6 su khac biét 16 rét gitta ving
d4 voi va nui dat vé dong chdy 16n nhat. Viing niii dd voi ¢6 dia hinh ndi s6t 1a pho bién,
nudc 1 ¢6 diéu kién tap trung nhanh vao long song, gay nén li 16n. Ngugc lai, viung nii
dat do ring cay va tang phong hod da ¢6 tic dung diéu tiét 1i nén dong chay 16n nhat nho
hon.

b. Hé thong song Hong

Song Hong 1a hé thong song 16n nhat mién Bac nudc ta. Song Thao dugc coi 1a
dong chinh ctia song Hong bat ngudn tir day nii Nguy Son cao gan 2000m thudc tinh Van
Nam - Trung Qudc. Céc phu luu 16n nhat 1a song Da, song Lo cling bat nguén tir tinh Van
Nam cua Trung Qudc. Song Da, song Lo gia nhap vao song Hong & khu vuc Viét Tri. Dén
day, hé thong song Hong da dugc hinh thanh, véi téng dién tich 1a 143700 km? thudc
chau thé song Hong thi téng dién tich ctia hé thong song Hong 1a 155000 km?.

Ha luu song Hong duoc tinh tir Viét Tri, dong song chay vao dong bang. Tai phia
dudi thi xa Son Tay, dong chinh song Hong bit dau phan luu: song Ddy & bd phai; song
Ca Lo, song Ngii Huyén Khé & bo trdi (hién tai ctra song da bi boi kin). Vé t6i Ha Noi,
mot phan luu nita dugc hinh thanh & bo trdi song 1a song Pudng ndi lién song Hong véi
song Thai Binh.

Tiép tuc vé€ ha luu song Hong con ¢6 cdc phan luu khéc: song Ludc chay sang song
Thai Binh 6 Quy Cao, song Tra Ly, song Dao, song Ninh Co.

Toan bo hé thong, dong chdy song ngdi chia 1am 2 mua 1o rét. Mua 1i bat dau tir
thang 6 va két thic vao thang 10. Thang xuat hién luong nudc 16n nhit 1a thang 8, luong
nudc cua thdng nay chiém tir 10% dén 23% téng lugng nudc cua ca nam. Nudc 1i & ha
luu song Hong rat dc liét vi sau khi hoi luu & Viét Tri, nude 1 ctia toan bo hé thong song
Héng thuoc phan trung du va mién ndi d6é don vé dong bing, noi dia hinh thip, 1ong song
bi thu hep do hé thong dé bao boc.

Trong vong 100 ndam gan day trén trién song Hong da xudt hién mot s6 tran 1d dac
biét 16n, trong d6 co tran 1l xay ra va thang 8 nam 1971 1a tran 1a 16n nhat c6 luu luong
Q,x 161 37800m?/s tai Son Tay. Muc nuéc & Ha Noi Ién t6i 14,13m, néu khong c6 va dé
va phan 1d thi muc nuée & Ha Noi 1én dén 14,60 +14,80m (muc nudc da hoan nguyén).
Sau do6 1a tran i xay ra vao thdng 8 nam 1945 véi Q,,,,=35500m?/s.

Tai ha du song Hong tir nam 1905 dén nam 1945 da xay ra 16 lan v& dé (nam 1971
xay ra 1 dac biét 16n, dé ciing bi v&) gay thiét hai rat 16n cho san xuat va doi song.

Mua can, dong chay song ngoi trén toan bo hé thong song Hong chu yéu do nude
ngadm cung cép. Do nudc song giam vé mua can nén triu ti€n sau vao noi dia, t6i dia
phan Ha Noi.

Song L.o:

Song Lo bat nguodn tir viing cao nguyén Van Nam, bat ddu chay vao Viét Nam tai
Thanh Thuy. Dong chinh song Lo ¢6 chiéu dai 470km vdi dién tich luu vue 12 39000km?.

Thuong luu song Lo ké tir ngudn t6i Bac Quang. Phan trung luu tir Bic Quang dén
Tuyén Quang dai 108km, song rong trung binh 140m, cé nhiéu thdc ghénh. Phia trén
Tuyén Quang, tai Khe Lau song L6 nhan thém séng Gam la phu luu 16n nhat trén luu vuc.

Ha luu song Lo ¢6 thé tinh tir Tuyén Quang t6i Viét Tri, thung liing song m& rong,
long song ngay trong mua can ciing rong téi 200m. T6i Poan Hung cé song Chay gia
nhap vao bd phai song Lo va trudc khi d6 vao song Hong & Viét Tri, song Lo con nhan
thém mot phu Iuu 16n nita 1a song Phé Ddy, chay tir phia Chg Don xuong.
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Mua 1i trén song Lo kéo dai 5 thang, tir thang 6 dén thang 10, trén cac phu luu
mua 1 ngin hon, khoang 4 thdng tir thang 6 dén thang 9. Luong dong chay mua 1 chi€ém
khoang 74% lugng dong chay ca nam. Lugng dong chay mua can chiém khoang 26%
lugng dong chay ca nam.

Thang c¢6 dong chay 16n nhat trong nam xuat hién vao thing 8. 0 doan trung luu
dong chay thang 16n nhat xuat hién sém hon, vao thang 7 va chi€ém 17 + 20% lugng dong
chay ca nam. N6i chung, muc nuéc va luu luong trén song Lo bién déi nhanh, nuée lii c6
tinh chat 1 nii r6 rét. Trong hé thong song Hong thi nudc 1 trén song Lo ciing 4c liét
nhung kém hon song Da.

Nudce 1t song Lo hang nam de doa va gay lut 161 cho cac vung ven song, thi xa Ha
Giang va thi xa Tuyén Quang. Muc nudc 16n nhat cua song Lo thuong vuot qua do cao
trung binh tai thi xa Tuyén Quang, c6 khi t6i1 3 + 4m. Ngay 17 va 18 thang 8/1969, muc
nuGe 16n nhat da vugt qua do cao cua thi xa Tuyén Quang t6i 4,18m. Trén song Lo, tran
1ii thang 8/1971 ciing 1a tran Iii 16n nhat vé6i Q,,,,=14000m?/s tai Phu Ninh.

Song Thao:

Song Thao bat nguén tir ddy ndi Nguy Son thudc tinh Van Nam, Trung Qudc.
Chiéu dai dong chinh 1a 902km véi dién tich luu vuc 1a 51900km?.

Thuong luu song Thao c6 thé tinh tir nguén t6i Phé Lu, thung liing song hep va cic
dinh nui cao & sat bo song. Tit Phd Lu dén Viét Tri 1a phan trung luu song Thao, long
song md rong, miia can cling rong hon 100m, bai boi xuat hién nhiéu.

Ché do dong chay trén song Thao phu thudc vao ché do mua, mua lii kéo dai trong
5 thang, tir thdng 6 dén thang 10 véi lugng dong chay mua 1 chi€ém khoang 71% luong
dong chay ca nam. Mua can tu thang 11 dén thang 5 vé6i lugng dong chay chiém 29%
luong dong chay ca nam.

Dong chay 1ii trén song Thao khong 16n bang song Da va song Lo. Ba thdng ¢6 luu
lugng 16n nhét 1a thang 7, thang 8 va thang 9. dinh 1il 16n nhat thuong xuat hién vao thang
7 va thang 8. Dac biét mua bao va front lanh cling thuong gay ra 1ii 16n trén song Thao
vao céc thang 9, 10 va c6 khi ca thang 11 nita. Trén song Thao, tran 1i thang 8/1968 la
16n nhat vé6i Q,,,,=10100m?/s tai Yén Bi.

Song Da:

Song Da ciing bat nguén tir viing nii cao thudc tinh Van Nam, Trung Qudc. Chiéu
dai dong chinh 12 1010km, dién tich Iuu vuc 1a 52900km?.

Thuong luu song Da 1a tir thugng ngudn t6i Pic Ma, song chay theo hudng tay bac
dong nam, do doc 16n va ¢6 nhiéu thac ghénh.

Trung luu song Da tir PAc Ma t6i sudi Rat, dong song chay gitra 2 day nui cao, do
doc ddy song da giam nhung thac ghénh van con nhiéu.

Ha Iuu song Da ké tir su6i Rut t6i Trung Ha, 1ong song md rong rd rét, trung binh
rong khoang 200m trong mua can.

Dic diém hinh thai va luu vuc song déu thuan 1oi cho nudc lii hinh thanh nhanh
chong va ac liét. Nudc i song Da 16n nhat trong hé thong song Hong. Mua i kéo dai tir
thang 6 dén thang 10, lugng nuéc mua lii chi€ém khoang 77% lugng nudc ca nam, riéng
thang 8 da chi€m khoang 24%, 1a thang c¢6 luong dong chay 16n nhét. Lugng lii 16n, dinh
1i cao 1a diac diém ndi bat cia dong chay 16n nhat song Da.

Mua can kéo dai trong 7 thang, tir thang 11 dén thang 5, chi€ém 23% lugng dong
chay ca nam.
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Trén song Da, cling trong vong 100 nam qua, hai tran 1 thidng 8/1945 va thang
8/1996 1a 16n nhat, trong d6 tran 1 thang 8/1996 ¢6 Q,,,,=22700m?/s tai tram Hoa Binh

Trén hé thong song Hong da xay dung mot s6 cong trinh thuy dién: Thuy dién Hoa
Binh trén song Da, thuy dién Thac Ba trén song Chay. Cong trinh thuy dién Tuyén Quang
dang duoc xay dung trén song Gam va trong thoi gian t6i, cong trinh thuy dién Son La,
Lai Chau, Ban Chat, Huoi Quang... va hang loat cac cong trinh thuy dién vira va nho
cling sé dugc xay dung trén luu vuc song Da va cac luu vuc song thuoc hé thong song
Hong. Véi cdc cong trinh nay, anh hudng cua i lut tai ha du song Hong sé duoc giam
nhe. Céac danh gid vé anh hudng ctia mot s6 cong trinh thuy dién dén 1i lut 6 ha du song
Hoéng da dugc cac co quan thuoc Téng cuc Khi tuong — Thuy van (Bo Khoa hoc Cong
nghé va Moi truong) nghién ctu.

c. Hé thong song Thdi Binh

Luu vuc cdc song hop thanh hé thong song Thai Binh & phia dong bac Bic Bo; phia
Bac gidp luu vuc cac song Ky Cung — Bing Giang, phia Nam gidp dong bang song Hong
va song Thai Binh, phia Pong gidp luu vuc cac song thudc ving duyén hai Quang Ninh va
phia Tay gidp luu vuc song Lo. Nhitng song chinh trong hé thong song c6 thé ké 1a song
Cau, song Thuong va song Luc Nam.

Song Cau

Song Cau 1a song chinh trong hé thong song Thai Binh. Tinh dén Pha Lai song Cau
dai 288km, dién tich luu vuc 1a 6030km?.

Song Cau bat nguén tir ving ndi Tam Tao (cao 1326m), chay qua Cho Don, Béic
Kan, Chg Méi, Thai Nguyén t6i Pha Lai.

Thuong luu song Cau chdy trong viing niii, theo huéng Bac - Nam, 1ong song hep
va rat doc, nhiéu thdc ghénh. Dong song uén khic quanh co, hé s6 uén khdc 16n, do rong
trung binh trong mua can khoang 50 + 60m va mua li t6i 80 + 100m, do doc day song dat
trén 10°/,.

Trung luu c6 thé ké tir Cho M6i, noi song CAu cat qua cdnh cung Ngan Son, chdy
theo hudng tay bac - dong nam trén mot doan kha dai roi trd lai hudng cii cho t6i Thai
Nguyén. Doan nay thung ling da mé rong, ndi da thap xudng ro rét va xa bo song, do doc
day song cling giam.

Dong chay lii song Cau chia lam hai mua rd rét, mua 1 va mua can. Mua 1
thuong bat du tir thang 6 nhung khong két thic dong thoi trén cdc vung khac nhau cua
luu vuc, noi s6m 1a thang 9, noi muon la thang 10, lugng dong chay ciing khong vuot qua
75% lugng dong chay ca nam.

Ba thang c6 luong dong chay 16n nhat chiém 50 + 60% lugng dong chay ca nam.
Thang 8 c6 lugng dong chay 16n nhat chi€m 18 + 20% lugng dong chay ca nam.

Mua can kéo dai trong 7, 8 thang, tur thang 10 hoac thang 11 t6i thang 5 nam sau,
vGi luong dong chay chiém 20 + 37% luogng dong chay ca nam.

Dong chay 1, nudc 1i song Ciu khé ac liét trén nhiéu phu luu nho, tinh chat I nui
thé hién 16 rét. Cudng suit nuée 1 tir 1 + 2,5m/gid, bién do muc nudc dat t6i 7 dén 10m
trén song chinh va 4 +7m trén cac phu luu. Thoi gian kéo dai mot tran 1d trén song sudi
nho tir 1 + 3 ngay.

Song Thuong:

Luu vuc song Thuong 1a phu Iuu 16n nhét trong luu vuc cac song hgp thanh hé
thong song Thai Binh. Song Thuong bit ngudn tir day ndi Na Pa Phuéc cao 600m gin ga
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Ban Thi thuoc tinh Lang Son. Chi€u dai dong chinh 1a 157km véi dién tich luu vuc 1a
6650km®.

Thuong luu song Thuong ké tir nguén t6i phia du6i Chi Lang, thung liing song hep,
dong song kha thang, do doc ddy song téi 30%o.

Trung luu ké tir du6i Chi Lang dén B6 Ha, thung liing song md rong, do doc ddy
song ha thap (2,3 + 0,83%o) va bit dau c6 cac phu luu 16n gia nhap (song Hod, song
Trung). Trong mua can séng van siu t6i 5 + 6m (do tic dung ctia dap dang nudc Cau
Son).

Ha luu song Thuong ké tir B6 Ha trd xudng, 1ong song rong, do doc day song nho.
Tai day, song Luc Nam nhap vao bo trdi cach cua song Thuong 9,5km.

Mua lii kéo dai trong 4 thang, tir thang 6 dén thang 9. Luong dong chay mua li
chiém t6i 75 + 77% lugng dong chay ca nam. Lugng dong chay 3 thang 16n nhat (tir thang
6 dén thang 8) chiém t6i 61 + 63% lugng dong chay ca nam, trong doé 1i 16n nhat thuong
xuat hién vao thang 8. Mua can kéo dai 8 thang, tir thang 10 dén thang 5 nam sau, trong
dé6 thang 3 la thang it nudc nhat.

Nudc 1a song Thuong ¢6 phan hoa hoan hon so véi lit song Cau va song Luc Nam.
Riéng doan thuong luu tir Chi Lang trd 1én do dia hinh doc nén cac dac trung dong chay
14 & day déu thuoc loai 16n.

Song Luc Nam:

Song Luc Nam la phu luu cép hai 16n nhat cua song Cau, la song c¢6 luong nudGe
nhiéu thit hai trong Iuu vuc nhitng song hop thanh hé thong song Thai Binh.

Bat nguén tir ving nidi Kham cao 700m, song Luc Nam chady tir Dinh Lap theo
huéng tay bac dong nam Ia chu yéu, qua Son Pong, Chii, Luc Nam r6i nhap vao song
Thuong & lang Cbi, cach clra song Thuong 9,5km. Chiéu dai dong chinh 1a 175km véi
dién tich luu vuc 12 3070km?.

4 thang mua I, tr thang 6 dén thang 9 tap trung tGi trén 80% luong dong chay ca
nam. 8 thang mua can tir thang 10 dén thang 5 chi chi€ém 19 + 20% luong dong chay ca
nam.

Dong chay 18, nudc 1i trén song Luc Nam thuoc loai dc liét nhat mién Bac. Luu
lugng 16n nhét so véi luu lugng nhd nhat gap t6i 10000 1an. Trong thoi gian gan day da
xudt hién mot soO tran i 16n: thang 7/1965, thang 8/1968, thang 8/1969 va thang 7/1986.

Trén hé thong song Thai Binh, 14 16n nhat trén cac song ciling khong xuat hién
dong bo. Trong vong 40 nam qua, Q,,,,=3490m?/s (thdng 8/1968) tai Thac Budi trén song
Cau, 1020m*/s (thang 7/1965) tai CAu Son trén song Thuong, 4150m?/s (thang 7/1986) tai
Chi trén song Luc Nam.

Li ¢ ha luu song Thai Binh thuong do 1i thugng ngudn song Thai Binh két hop véi
13 song Hong (tir song Pudng chay vao) gay ra. Tt nam 1960 dén nay da xuit hién trén
30 tran 1l ¢c6 muc nuGe 16n nhat dat trén 5,50m (bdo dong cap 3) tai Pha Lai, trong d6 tran
1t thang 8/1971 la 16n nhat v6i H,,,,=7,30m tai Pha Lai khi c6 v& dé hay 8,1 + 8,2m khi
da hoan nguyén.

d. Hé thong song Mda

Song M3 phdt nguyén tir nidi Pu Huéi Long (Dién Bién), dia hinh luu vuc song 1a
ndi trung binh v ndi thap xen 1an cao nguyén. Téng dién tich luu vuc song Ma Ia
28400km?, trong d6 c¢6 17600km? thuoc dia phan lanh thd nuéc ta. Do dai toan bo song
chinh 1a 512km, trong d6 phan chay trén dit Lao la 102km.
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Trén dat Lao, song Ma chay qua mot vung da hoa cuong, long song hep va cé
nhiéu mém d4 16m chom. Tir Hoi Xuan trd vé ha Iuu t6i Dién Loc, thung liing song dd mo
rong. Nhitng phu luu quan trong ctia song Ma nhu song Budi, song Chu... déu nhap vao
dong chinh & ha luu dong chinh song Ma.

Mua phan bd khong déu va dang dia hinh trén Iuu vuc song Ma da anh hudng truc
ti€p t6i phan bo dong chay. Phia thuong luu va trung luu & vi trf khuat gié déi vé6i gid 4m,
chiu anh hudng manh cta gié Lao gay ra thoi ti€t kho néng, it mua da dan dén dong chay
song ngoi ciing it. Modun dong chay nam tai day chi dat khoang 10 = 201/s/km?. Tur duéi
Ho6i Xuan, do mua duge ting cuong nén dong chay nam & day duoc gia tang rd rét, mo
dun dong chay nam dat t6i 351/s/km? thudc loai twong doi nhiéu nuéc trén mién Béc. Phia
tay nam Ho6i Xuan, CAm Thach c6 thé dat 401/s/km? 12 viing nhiéu nu6c nhat luu vuc.

Ché¢ do nudc trén song Ma chia thanh hai mua rd rét. Mua 1ii bat ddu tir thdng 6 va
két thiic vao thang 10. Mua lii cham dan tir tdy bac xuoéng dong nam. Lii 16n nhat & phia
Tay bic cta luu vuc xuét hién vao thdng 8, phan con lai 1a thang 9. Mua can bat dau tix
thang 11 va két thic vao thang 5, thang can nhat 1a thang 3.

Dong chay 16n nhit trén song Ma ciing kha ac liét. Bién d6 muc nudc 16n nhat nam
0 trung Iuu va ha luu song Ma dat tir 9 dén trén 11m. Thoi gian 1d 1én twong d6i ngan, da
sO cac tran 1d 16n 1a 2 + 2,5 ngay. Ba thang dong chay 16n nhat 1a thang 7, thang 8 va
thang 9 chiém tGi 54 + 55% luong dong chay ca nam. Tran li lich st & ha luu song Ma
xudt hién vao thang 8/1973 va ¢ thuong luu vao thang 9/1975.

Song Budi:

Sau s6ong Chu, song Budi 1a phu luu quan trong thi hai ctia song Ma. Song bat
nguodn tir viing nii cao hon 400m thudc tinh Hoa Binh, chay theo huéng tay bic - dong
nam va nhap vao song Ma & bo trdi tai Vinh Loc, cach cira song Ma 48km.

Phén 16n Iuu vuc song Budi chay qua viing dong bang hoac thung liing thap, do d6
do6 cao binh quén luu vuc ciing thap, khoang 247m; do doc binh quan luu vuc nho, khoang
12,2%. Diém néi bat cha dia hinh song Budi 12 su tiép gidp giita dia hinh d4 voi véi dia
hinh d6i nidi phién thach, trong d6 dia hinh da voi chi€ém khoang 20% dién tich luu vuc.

Luu vuc song Budi ¢ gan bién, dia hinh cao dan tir dong nam lén tay bic, bio va
gi6é mia dong bac anh hudng nhiéu téi luu vuc, day 1a mot ving mua nhiéu trong Iuu vuc
song Ma. Lugng mua binh quan nam trén luu vuc song Budi khoang 1900mm. Lugng
mua ¢6 xu huéng giam dan tir thuong luu v€ ha luu, phtt hop vé6i su giam dan cta do cao
dia hinh. Trong di€u kién luong mua tuong d6i nhiéu trén mot nén nham thach it tham
nuéc da tao diéu kién thuan 1gi cho dong chay tap trung. Dong chay 1i trén luu vuc song
Budi kha ac liét. Mua 1a kéo dai trong 5 thang, tir thang 6 dén thang 10, luong nudc trong
mua lii chiém t6i 80,4% luong nudc ca nam. Thang 9 hoac thang 10 c6 lugng dong chay
16n nhit trong nam. Mua can tir thang 11 dén thang 5 nam sau, chiém khoang 19,6%
luong dong chay ca nam. Dong chay nhé nhat thuong xudt hién vao thang 1, thang 2 hang
nam véi modun dong chdy nho nhét binh quan thdng khoang 51/s/km?.

Song Chu:

La nhédnh 16n nhét cua song M3, phit nguyén tir tdy bac Sim Nua (Lao) & do cao
1800m. Song chdy theo huéng tay béc - dong nam t6i Mudng Hinh chuyén thanh huéng
tay - dong, chay qua cdc huyén Thuong Xuan, Tho Xuan, Thiéu Hod r6i nhap vao song
Ma & nga ba Giang, cach clra song Ma khoang 25,5km.

Dién tich luu vuc ctia toan bo song Chu 1a 7550km?, trong d6 dién tich phan nuéc
chay trén lanh thé Viét Nam 1a 3010km?. Luu vuc ¢6 dang hinh l6ng chim nén do tang
theo dién tich tuong d6i déu, trén 90% dién tich 1a rimg ndi. So v6i toan bo hé théng song
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Ma, luu vuc song Chu c6 rung day hon. Tt Bai Thuong tré xudng, hai bén song c6 dé va
mot sO cong xa lii: Tho Xuéan, Tho Tuong, Xuan Khanh, Tran Long v.v...

Do doc long song 16n nén 1d tap trung nhanh, lugng dong chay mua 1 16n. Mua i
bat ddu tir thang 7 va két thdc vao thdng 11. Lii ti€u man c6 thé xuét hién vao cdc thing
diau mua he. Lugng dong chay mua lii chi€m t6i 70 + 80% luong dong chay ca nam, trong
dé6 thang 11 1a thang c6 lugng dong chay 16n nhat, chi€ém khoang 20 + 25% lugng dong
chdy c4 nim. Modun dinh 1ii song chinh & thuong luu c6 thé dat t6i 70001/s/km?, & phan
ha du chi c6 10001/s/km?.

Mua can kéo dai 7 thang nhung luong dong chay chi chi€ém 20 + 30% dong chay
toan nam. Cac thang 2, thang 3 va thang 4 1a thoi ky nudc kiét nhat.

Cac nam 1963, 1973, 1975 da xuit hién cac tran 1d 16n trén luu vuc song Ma. Nam
1984 xuat hién 1d lich su trén song Budi.

e. Hé thong song Cd

Luu vuc song Ca ¢6 dién tich luu vuc 27224km?, trong d6 c¢6 9470km? thuodc 1anh
thé nudc Lao. Pia hinh Iuu vuc 1a ndi trung binh, ndi thdp va doi c¢6 do cao trung binh
khoang 300 + 400m. Tong chiéu dai song chinh 12 530km, phin chdy trén dat Lao 1a
170km.

Tir ctra Rao, song Ca chdy theo huéng tay bic - dong nam cho dén bién Pong. Sau
khi chay qua Con Cuong, song Ca nhan mot nhanh 16n gia nhap tr b trai 1a song Hi€u
v6i dién tich Iuu vuc 5340km?, chiéu dai 228km va do cao binh quan luu vuc 303m. Tir
Do Luong trd di, song Ca di vao viing dong bang, 1ong song md rong va udn khic nhiéu.

Cach ctra song khoang 30km, song Ca nhan thém mot nhanh 16n nita 1a song Ngan
Sau véi dién tich luu vuc 4270km?, chiéu dai 135km, do cao binh quan luu vuc 362m.
Song Ngan Sau bit nguén tir dinh ndi Trudng Son. Nudc tap trung vao Rao Chan theo
huéng Tay Dong, i quat theo theo hudng lén tay bac. Puong phan luu c6 nhitng dinh
cao nhu Rao Co 2265m. Sau khi nhan nhanh séng Ngan Pho véi dién tich luu vuc
1058km? nhap vé6i song Ngan Sau r6i nhap vao song Ca, lugng nudc hang nam dat trén
5,5ty m°.

Luu vuc song Ca c¢6 ving nhiéu nudc, 16n gap hon ba 1an ving it nuée. Viung thuoc
luu vuce song Ngan Sau c6 lugng dong chay 60 + 901/s/km?, con viing thugng ngudn tir
ctra Rao 1én ¢6 lugng mua bé nén dong chay nam chi dat 15 + 181/s/km?, ving song Hiéu
¢6 lugng dong chay nam dat trén 441/s/km*. Lii 16n trén luu vuc xuat hién vao thang 9,
thang 10; cé biét c6 nam vao thang 7 hodc thiang 8.

L 16n thuong giy ra do mua bao. Cac tran 10 16n ngay 3/10/1962, 28/11/1963,
11/10/1964 trén song Ca déu do cdc tran mua bdo hodc mua bao két hop véi khong khi
lanh gay ra. Pa s6 céc tran 1t 16n déu c6 thoi gian twong doi ngin, cudng suat bién do 1i
16n. Cac tran 1 thuong c6 thoi gian 1ii 1én tr 2 + 2,5 ngay; c4 biét nhu tran 10 thing
9/1978 1ii Ién nhanh va xudng cling nhanh, tir 4 + 6 ngay.

Song Ngan Sau:

Bét nguon tir ving nii Ong Giao cao 1100m, song chay theo huéng tay bic - dong
nam t6i Bai Duc Son trén chiéu dai khoang 40km va c6 tén goi 1a Rao Chan. Tir Bai Diic
Son téi clra song, huéng chay ctia song Ngan Sau chi yéu theo hudng tay nam dong béc,
nhap vao bo phai song Ca tai Truong Xa, cach ctra song Ca 33,5km.

Dic diém dia hinh rd nhat ctia luu vuc song Ngan Sau 12 dia hinh nii thap & thuong
luu, trung luu 12 mot bon dia 16n. Cing vi vay ma ddy song doc & thugng luu, & ha luu rét
thoai. Do cao trung binh cua toan luu vuc song Ngan Sau dat 362m. Dién tich c¢6 do cao
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tr 1000m trg 1én chiém 11,47%; 400 = 600m chi€ém 20% va tir 200m tré xuoéng chiém
trén 60% dién tich toan luu vuc. Mang luGi song sudi trong luu vuc song Ngan Sau phat
trién day, trén toan luu vuc dat tir 0,87 dén 0,91km/km?. Vung ndi cao mua nhiéu, mat do
song sudi day, trén 1km/km?,

Phit hgp véi lugng mua, song Ngan Sau ciing thuoc loai nhiéu nuée nhat luu vuc
song Ca. Téng luong nuéc nhiéu nam clia song Ngan Sau tinh t6i clta ra 1a 6,15km?, ting
v6i luu lugng binh quan nhiéu nam 1a 195m?/s va modun dong chay nam la 47,01/s/km?.
Do lugng mua phan bo kha dong nhat trén Iuu vuc nén dong chay giita cac ving ciing it
chénh léch.

Mua li trén luu vuc song Ngan Sau thuoc loai ngan nhat mién Bac, mai téi thang 9
md&i bat ddu mua 1{ va thang 11 da két thic. D6 1a thoi ky mua bao va hoi tu nhiét d6i tac
dong vao khong khi néng 4m finh tai trong viing. So v6i céc song & phia bac luu vuc thi 1i
tiéu man xuat hién vao thang 5 kha rd rét.

Do anh hudng ctia gié Lao da phic tap hoa thoi ky mia can. Mia can bit dau
cham, mai t6i thang 12 hang nam nhung do anh huong cta gié Lao ma thang 7, thang 8
da xuat hién mot thoi ky nudc can thi nhat va thoi ky thit hai xuat hién vao thang 4.

Do mua 1ii ngén, thdng 5 da c6 1i tiéu man ma lugng nudc mua can dugc ting
cuong, ty 1é luong nudc mua Il va mua can it chénh léch.

Nudc 1G song Ngan Sau 1én nhanh, xuéng nhanh va phan 16n 1a ld don. Modun
dong chay 16n nhat déu vuot qua 20001/s/km?. Cudng suit muc nudc 16n nhit binh quan
kha 16n, khoang 50cm/h; bién d6 muc nudc 16n nhit nam vuot qua 11m tai tram thuy van
Hoa Duyét. Dong chay 16n nhat trén luu vuc xuét hién vao thang 9 hoac thang 10. Luong
dong chay thang nay chi€ém khoang 24 + 25% lugng dong chay ca nam.

Dong chay nho nhit trén luu vuc song Ngan Sau ciing thudc loai phong phi nhat
mién Béc, dong chay thang binh quan nho nhat dat t6i 26 + 321/s/km* Dong chay nho
nhat phong phu nhu vay cling phu hop véi luong dong chay ngam trong song Ngan Sau cé
nhiéu, chiém t6i 40% lugng dong chay nam.

f. Song Gianh

Song Gianh 1a song c6 dién tich tap trung nudc 16n nhat trong viing, & phia bac tinh
Binh Tri Thién va mot phan thudc tinh Ha Tinh. Dién tich toan bo luu vuc song la
4680km?, chiéu dai dong chinh 1a 158km, do cao binh quan luu vuc 360m, do doc binh
quan Iuu vuc 12 19,2%, mat do lué6i song 1a 1,04km/km?.

Song Gianh bat nguén tir ndi Phu Co6 Bi thudc day Trudng Son, chdy qua Ba Tan,
Thuan Loan, Tuyén Ho4, Ba DPon va d6 ra bién Dong & clra Gianh. Dong chinh song
Gianh c6 thé phan ra céc doan nhu sau:

Thuong luu song Gianh tir ngudn t6i Khe Nét, dai 70 + 80km, nii lan ra sit bo
song, bo phai 1a céc thanh da voi dung ddng, nhiéu noi song dao thanh céc hang ngdm &
chan céc nii d4 voi, 1ong song nhiéu thdc ghénh, khoang 20km ddu d4 d6 ngon ngang
trén 10ong song. T6i Dong Tam, thung liing song Gianh bat ddu md rong, mat nudc song
rong khoang 100 + 115m.

Trung luu song Gianh c6 thé ké tir Khe Nét dén Lac Son, thung liing m& rong, do
doc long song giam 16 rét, chi khoang 1°/,; bo phai la cac thanh vach da voi & sat bo
song, bén trai sudn thodi md rong vé phia bac.

Ha luu tir phia duéi Lac Son tré xuong, do doc day song con 0,15°,,, long song moé
rong, chd rong nhat c6 thé t6i 1 + 2km.
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Nhitng phu luu 16n déu gia nhap vao trung luu va ha luu do d6 dién tich luu vuc ¢6
dac diém tang rat nhanh khi song Gianh ra gén t6i bién.

Mat do luéi song trong luu vuc dao dong tit nhd hon 0,60km/km? dén trén
1,5km/km?. Vung nii Phu Co6 Bi va viing ndi thuoc phia béac luu vuc, mat do luéi song 16n
nhat tir 1 + 1,5km/km?; viing nii d4 voi, mat do Iué6i song rat thua, nhd hon 0,6km/km?.

Nuéc song Gianh ciing thudc vao loai phong phi nhat mién Béc, di€éu d6 phu hop
vG6i lugng mua nhiéu cua luu vuc. Modun dong chay nam binh quan toan luu vuc la
541/s/km* nhung phan bo khong déu. Ving c6 modun dong chiy nam 16n nhat khoang 60
+ 701/s/km?* phan bo & thuong nguén song chinh; khoang 531/s/km? phan b6 & viing trung
du tir Dong Tam t6i Tuyén Hod. Viing ¢6 modun dong chay it nhat luu vuc ciing dat 40 +
451/s/km* & ha du.

Song Gianh ¢6 mua i ngan nhat mién Bac nudc ta, thuong bat dau tir thang 9 va
két thic vao thang 11 hoac thang 12 va chiém khoang 60 + 75% lugng dong chay ca nam.
Mua can bat dau tir thang 12 hodc thang 1 va kéo dai t6i thang 8, chi€ém khoang 25 + 40%
lugng dong chay ca nam. Poan trung luu & phia bo trdi mua 1d kéo dai hon, khoang thang
12 méi cham dut.

Luu lugng 16n nhat trong Iuu vuc thuong xudt hién vao thang 9 hoac thang 10 hang
nam. T Dong Tam trd 1én xudt hién vao thang 9, trung va ha luu xuét hién vao thang 10.
Luu luong 16n nhat da quan trac duogc tai tram Déng Tam trén dong chinh 1a 6560m?/s,
tuong duong véi modun dong chay 16n nhat 1a 57001/s/km?. Do bi anh hudng truc ti€p cua
mua bdo va cdc nhiéu dong khdc cong véGi song sudi ngan va doc nén 1i trong ving ¢
tinh chat 1d nui ro rét, nuée 1 tap trung nhanh chéng. P6i véi nhiing song ¢ dién tich
xap xi 1000km? thi mot tran 1 thuong duy tri tir 2 + 5 ngdy va tir 1+ 3 ngay doi v6i song
sudi c6 dién tich nho hon.

Bién d6 muc nudc rat 16n, dat 15 + 20m tai thugng va trung luu song chinh, tir 5 +
10m tai ha luu song chinh va cic phu luu khac. Puong qua trinh muc nude va luu luong
trong nam dao dong rat 16n, c6 nhi€u ngay trong mua li ma luu lugng nuGe trong song
cling xuong dudi muc trung binh nam.

Thoi gian xuit hién luu lugng nho nhét cling hét stc phic tap, & thugng du xuat
hién s6m vao thang 3 hodc thang 4, vung trung luu va phia bac Iuu vuc thudng vao thdng
6, thang 7, c6 nam xuat hién vao thang 8.

g. Song Kién Giang

Song Kién Giang nam & phia nam cta tinh Quéang Binh. Song chinh ¢6 chiéu dai
khoang 96km, dién tich toan bo luu vuc 1a 2650km?, do6 cao binh quan luu vuc 1a 234m,
do doc binh quan luu vuc 12 20,1%, mat do ludi song 0,84km/km?.

Hinh thdi dia mao trong luu vuc cht yéu 1a d6i ndi thap. Viung nii phia tay Dong
Héi, U Bo, Ba Rén va cédc day nii phia nam cua luu vuc ¢ suon déc 16n hon ca, khoang
17 =+ 20°, phia tay Lé Thuy la day khai ndi da voi Khe Ngang véi do cao cac dinh tir 800 +
1250m chiém khoang 10% dién tich toan luu vuc. 0 déng bang hinh thanh do bao mon
tich tu clia song va bién, nhitng con cét va dun cat cao nhat 1a 30m 1an sau vao dat lién
lam cho dong bang bi thu hep lai.

Dong chinh song Kién Giang c6 thé phan ra cdc doan nhu sau:

Thugng luu song Kién Giang tir do cao khoang 800m, chay mot doan dai khoang
10 + 15km xu6ng do cao 30 + 40m do d6 ddy song rat doc, hudng nudc chay tir tdy nam
lén dong béc.
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Trung luu song Kién Giang la doan ti€p theo, dai khoang 15 + 20km, thung liing
song ma rong, do doc long song giam xudng con 1°/,,, song van chay ti€p theo hudng tay
nam - dong bac.

Ha luu song chay theo hudng dong nam - tay bac, 1dong song md rong dot ngot, do
déc day song rat nho.

Mat do lué6i song phan bo déu trong Iuu vuc, trir ving da voi thuoc song Dai Giang
c6 mat do song su6i nho hon 0,5km/km?, cdc viing con lai mat do lu6i song déu x4p xi
1km/km?.

Phi hop v6i lugng mua nhi€u, song Kién Giang ciing thudc vao loai nhi€u nudc
nhat mién Bic. Modun dong chiy binh quan nam trong luu vuc thay déi tir 60 + 70
1/s/km?. Modun dong chay nam c6 xu thé ting din tir dong sang tay, 16n nhat 1a & viing
nii Dong Chau & phia nam, U Bo & phia bac. Modun dong chay nho nhat trong luu vuc 1a
vung d4 voi Len Mu - Bén Triém va viing d6i Pha Loc - Phd Ky.

Téng luong nudc uée tinh dén clra Nhat Lé khoang 4,76km’. Dong chay trong nam
c6 mot mua 1ii vd mot mia can ro rét. Mua 1i bat ddu tir thang 9 va két thic vao thang 12,
chiém khoang 70 + 80% lugng dong chay ca nam. Mua can thuong bit dau tir thang 1 va
két thic vao thang 8. Dong chay nho nhat thudng xuat hién vao thang 3 & phia bac va phia
tay luu vuc, vao thang 7 & phia dong va phia nam luu vuc. Bién d0 muc nuéc nam doc
theo song chinh thay doi tir 3 + 10m.

Thoi ky xuat hién luu luogng 16n nhat trong nam thuong vao cac thang 9, thang 10
va thang 11, trong d6 thang 9 va thang 10 la thudng xuyén hon ca. Ngoai ra, trong truong
hop dac biét do ¢6 nhiéu dong dia phuong thi ¢é noi xuét hién sém hoac muon hon. Mo
dun dinh 1@ ciing thudc vao loai 16n nhat mién Bac nudc ta: theo s liéu da do dugc
khoang 66001/s/km? xudt hién ngay 23/9/1968 tai tram thuy vin Ming trén song Kién
Giang c6 dién tich tap trung nudc 1a 310km? va 55801/s/km? xuét hién ngay 2/10/1960 tai
tram thuy vian T4m Lu trén song Pai Giang c6 dién tich tap trung nuéc 1a 1130km?. Qua
dé c6 thé thay ring modun dong chdy 16n nhat con c¢6 kha nang 16n hon nita, nhat 1a luu
vuc ¢6 dién tich tap trung nudc nhd & ving ndi phia tay va tay bac luu vuc.

Luu lugng 16n nhat qua céc nam c6 thé chénh léch gip t6i 3 + 4 14n, ching to su
dao dong ctia n6 tuong doi 16n.

Luu lugng nho nhat xuat hién tuong doi dong déu trong luu vuc, thuong vao thang
7 hoic thang 8. Ca biét cling c6 nam do dugc luu lugng nho nhat xuat hién sém vao thang
5, thang 6 d6i véi song Dai Giang va vao thang 9 do6i véi dong chinh song Kién Giang.

Do dia hinh ving ha du thdp, do doc nhd, cé nhi€éu ddm phd nén anh hudng thuy
triéu rat manh. Ranh giGi anh hudng tri€u 1én trén thi tran Lé Thuy t6i 8km va nuéc chua
man uy hi€p nghiém trong viing déng bang.

h. Song Quang Tri

Song Quéang Tri bat nguén tir viing ndi cao thudc huyén A Ludi, tinh Thita Thién
Hué, c6 do cao ngudn song 1a 700m va dé ra bién DPong qua clra Viét. Chiéu dai dong
chinh 1a 156km véi dién tich luu vuc 1a 2660km?.

Mua 1i trén luu vuc song Quéang Tri bat ddu tir thdng 9 va két thic vao thang 12,
luong dong chdy mua It chi€m 65 + 75% lugng dong chdy nam. Mua can bat dau tix
thang 8 va két thic vao thang 1 nam sau.
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i. Song Huong

Song Huong bat ngudn tir viing nii phia Bac ctia day Hai Van, c6 do cao ngudn
song 12 900m va dé ra bién Pong & cira Tung. Chiéu dai dong chinh 13 104km véi dién
tich luu vuc 1a 2830km?.

Song B6 1a phu luu cip I ctia song Huong, d6 vao bo trai song Huong & ha luu
thanh pho Hu€ khoang 4km, cach ctra bién Thuan An khoang 9km. Song bat ngudn tix
khu vuc deo Bo Léch (& bién giGi Viét Nam - Lao, thuoc dia phan huyén A Ludi, tinh
Thira Thién - Hué), chdy theo huéng Bic - Nam qua cac viing nii cao rdi chuyén theo
huéng tay bac dong nam tGi cira ra. Song Bo ¢6 chiéu dai dong chinh 1a 94km véi dién
tich luu vuc 12 938km?.

Do dia hinh niii cao gin bién, dai dong bing nhoé hep nén do doc long song 16n.
Song c6 dang hinh nan quat nén lii tip trung nhanh trén cac nhanh song, khi xuong téi
ctra song gap thuy triéu manh nén rit cham, gay ngap lut kéo dai.

Mua 1 thudng bat ddu cham hon so véi cdc viing phia Béc, bat ddu tir thang 9 va
két thiic vao thang 12. Li 16n trong khu vuc xay ra vao cac nam 1975, 1983, 1984, 1995,
1996, 1999, 2004.

j. He thong song Thu Bon.

Hé thong song Thu Bon ndm & cuc bac mién Nam, thudc khu vuc dia 1y tu nhién
Kon Tum — Nam Nghia, gébm cdc song chinh: Thu Bon, song Cai, song Bung.

Dong chinh song Thu Bon bat ngudn tir ving ndi Ngoc Linh. Huéng chay cua
doan thugng luu va trung Iuu theo huéng gan nam — bac, doan ha luu theo huéng tay -
dong chdy ra bién & Hoi An. Chiéu dai dong chinh 12 205km véi dién tich luu vuc 12
10350km?.

Tru6c khi chay ra bién, dong chinh ctia hé thong song Thu Bén nhan song Vu Gia
do song C4di va song Bung hop thanh. Ha luu song Thu Bon Iuéi song phét trién ching
chit v6i nhiéu phan luu dé thodt nudc ra bién nhu song Ngang, Vinh Dién, song Tinh Yén
dé vao vinh Da Ning qua song Han, song Trudong dé vao vinh An Hoa. Hién tuong boi
1ap, x6i 16 dong song viing ha luu rat phic tap, 14 mot van dé nghiém trong doi véi san
xuat va doi song.

Mua i bét dau tir thang 9 va két thiic vao thang12. Lugng dong chdy mia 1ii chiém
khoang 65% luong dong chay ca nam, trong d6 lugng dong chay 16n nhat xuat hién vao
thang 10 hay thang 11 chi€m khoang 25 + 35% lugng dong chay ca nam. Ty Ié luu luong
thdng nho nhét va thdng 16n nhét c6 thé dat t6i trén 700 1an. Trong vong 20 nam trd lai
day da xay ra 15 + 16 tran i 16n, trong do6 tran i thang 11 nam 1964 1a 16n hon ca.

Mua can thudong bat ddu tir thdng 1 va kéo dai téi thang 9. Lugng dong chdy mua
can chiém khoang 35% lugng dong chay ca nam. Thoi ky kiét nhét vao thang 4 va thuong
chiém khoang 2% lugng dong chdy ca nam, modun dong chay mua can thay doi tir 18 +
411/s/km? thudc vao loai 16n so véi toan quéc.

k. Hé thong song Ba (Pa Rang)

Heé thong song Ba (con ¢6 tén 1a Da Rang) 1a hé théng song 16n thit 6 trong cac hé
thong song cua ca nudc.

Dong chinh song Ba bat nguén tr viing nii Ngoc Ro cao 1519m, chay theo huéng
bac — nam. Tir Cheo Reo song chay theo hudng biac — nam, dén nga ba Ca Ni theo huéng
tay - dong va d6 ra bién qua cira Pa Diét (Tuy Hod). Chiéu dai dong chinh la 388km véi
dién tich luu vuc 1a 13900km?.
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Heé thong song Ba c¢6 lugng nudc song it nhat so vdi cdc hé thong song & mién
Nam. Vung nhiéu nuéc nhét 1a luu vuc song Hinh, mo6 dun dong chay nam dat 501/s.km?

Luong dong chdy nam cua song Ba khong nhiing da it, phan b6 khong déu theo
khong gian ma con phan bd khong déu trong nam. Do vi tri dic biét cia song Ba nam &
ranh gidi gitta bac Trung Bo va cuc nam Trung Bo c6 dién tich & ca tay va dong Trudng
Son, hinh dang luu vuc dai va hep nén dan dén nudc 1i song Ba thudong khong xay ra dong
b trén toan hé thong.

Mua 1ii trén song Ba bat ddu muon hon Tay Nguyén nhung lai sém hon phia Dong
Truong Son dén 1 thang. Viung thugng luu va trung luu, mua 1d chi ¢6 4 thang, tir thang 8
dén thang 11. Vung ha luu mua Iii kéo dai tir thang 9 dén thang 12. Nudc 1a song Ba that
su nguy hiém d6i véi ving trung Iuu va ha luu khi ¢6 mua 16n x4y ra dong bo trén toan hé
thong. Trong nhitng nam gan day, tran 1 kép hinh thanh vao thang 11/1981 da gay ra li
dac biét 16n tai ha luu, gay thiét hai rat 16n va nguoi va ctia cho tinh Phi Yén.

Mua can trén hé thong song Ba la tir thang 12 dén thang 7 & thugng va trung luu, tir
thang 1 dén thang 8 & ha Iuu. Thang can nhat xuét hién khong dong bo trén hé thong, &
phia dong Truong Son thang can nhat vao thang 4, phia tay Truong Son vao thang 8.

l. Song Srépoc

Song Srépoc 1a song nhanh cap I cta song Mé Kong. Song Srépdc bao gom nhiéu
nhanh song 16n nhu: Sé San, laHLeo, laL.op, [aDrang...

Song Srépoc bat ngudn tix phia nam dinh Ngoc Linh. 0 thuong luu, cdc song nhanh
chay qua céc viing d4 gnai va granit, tinh thim nudc kém; 1ong song ¢6 nhiéu thic ghénh,
trong d6 thac YaLy la 16n nhét, cao t6i 40m. Chi¢u dai dong chinh 1a 315km véi dién tich
luu vuc 1a 30100km?.

Nudc song phan b6 khong déu trong nam va chia ra lam 2 mua: mua 1i va mua
can. Nhin chung, mua I xuat hién sau muia mua khoang 2 + 3 thang vi trong nhiing thang
ddu mia mua ton that dong chay kha 16n, mua thudng nho. Mua 1ii trén song Sé San va
song KrongKno bat dau tir thang 7 va két thdc vao thang 11. Trén song Srépoc bat dau tir
thang 9 va két thic vao thang 12. Lugng dong chay mua lii chiém khoang 65 + 75%
luong dong chay nim v6i modun 40 + 701/s/km? thuoc loai nhd so vé6i cac song sudi &
nudc ta. Ba thang lién tuc c6 luong dong chay 16n nhat thuong xudt hién vao cac thang 8
+ thang 10, luong dong chay cua ba thang nay chiém khoang 50 + 60% lugng dong chay
nam. Thang 9 hoac thiang 10 la thang c6 lugng nudc 16n nhat so véi cac thang khac trong
nam, luong nude cta thang nay chiém khoang 15 + 25% lugng nudc toan nam. Thuong
nguon song Sé San va phia tdy nam cao nguyén PLeiKu la nhiing noi ¢6 nguon nude doi
dao nhat, thuong nguéon song KrongBuk 1a noi ¢6 nguén nude ngheo nhat.

Mua can kéo dai téi 7 thang, tir thang 12 dén thang 6 nam sau nhung luong nude
mua can rit nho, chi chiém 25 + 35% lugng nuGe ctiia ca nam. Cac thang 2 dén thang 4 1a
nhiing thang c6 lugng nudc nho nhat, luong nudc cua ba thang nay chi chiém c6 10%
lugng nudc ca nam, trong d6 luong nudc cia thang 4 thuong nhd nhat, chiém 1 + 2%
dong chay nam. Nan khai thac, chat pha rung bura bai trong nhitng nam vira qua dang gay
nén tinh trang dit bi x6i mon, do phi cua dat giam va ngudn nudc cla song sudi trong
mua can c6 nguy co bi can kiét.

Li 16n trén cac song & Tay Nguyén thuong do gié mua tdy nam hay bao, ap thip
nhiét déi két hop véi khong khi lanh, dai hoi tu nhiét d6i gy nén. mua 16n véi cuong suit
tap trung trong thoi gian ngan thudng gay ra ngap lut, nhu cdc tran 1d lut thang 10/1993,
thang 11/2000 & Dak Lak. Pac biét trén cac song sudi nhd ciing thuong xay ra li quét,
gay nén thiét hai vé ngudi va cua cai.
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Trén luu vuc song Srépoc da xay dung nhiéu ho chita nhu Yaly, Krong Bic, Ia
Kao...

m. Hé thong song Pong Nai:

Hé thong song Pong Nai bao gom dong chinh Pong Nai va cac nhanh song chinh
nhu song La Nga & bo trai, cac song Bé, Sai Gon va Vam Co6 & bo phai dong chinh. Dién
tich luu vuc 44100km?, trong d6 ¢6 37400km? niam trén lanh thé nuée ta va 6700km? nim
trén 1anh thé Campuchia.

Song Sai Gon ¢6 dién tich Iuu vuc 1a 5560km? v6i chiéu dai dong chinh la 256km.
Song Vam C6 c6 dién tich luu vuc 12 12800km? vé6i chiéu dai dong chinh 1a 215km.

Ché d6 nudc song cua song Sai Gon va song Vam Co chia 1am hai mua trong nam:
mua 1ii va mla can. Mua Iii bat ddu tir thang 7 va két thic vao thang 11, lugng dong chay
mua lii chi€m t6i 80 + 90% luong dong chay nam. Ba thang c6 lugng dong chay 16n nhat
xudt hién vao céc thang 8 dén thang 10, trong d6 thang 9 hoac thang 10 la thang c6 luong
dong chay 16n nhat, chiém 20 + 25% dong chay nam.

Mua can tir thang 12 dén thang 6 nam sau. Ba thang c6 lugng dong chay nho nhat
xay ra vao cac thang 2 + 4 hoac 3 + 5, lugng dong chay cua 3 thang nay chiém 2 + 5%
luong dong chay nam.

O viing ha luu ctia hé théng song, ché do nuéc song con chiu su anh hudng cia
triéu, dac biét 1a trong mia can. Su dao dong cua muc nudc song mang tinh chat ban nhat
triéu khong déu. Vao mua kiét, triéu bién Dong anh hudng dén Dau Tiéng trén song Sai
Gon va dén tan bién giGi Viet Nam — Campuchia trén song Vam Co.

Li trén song Pong Nai ciing kha 16n. Mo dun luu lugng dinh 1ii quan trac duoc
khoang 0,2 — 0,3m*/s.km? & ha Iuu dong chinh song Pong Nai va cdc song nhanh, tang
lén 0,4 — 0,6m*/s.km? & trung va thuong luu cdc song. Tran 1ii thang 10/1952 12 tran 1d
lich sir & song Dong Nai, luu lugng 1t 16n nhat theo s6 liéu diéu tra tai tram Bién Hoa dat
t6i 12500m*/s. Trén cac song vira va nho thudng xudt hién 1d quét méi khi ¢6 mua véi
cuong do 16n.

Trén hé thong song Pong Nai da xay dung nhiéu ho chita loai nhd va mot s6 hod
chita, nha may thuy dién loai vira. Pang ké nhat 1 cic ho chita Tri An trén song Déng
Nai , h6 Thiac Mo trén song Bé, ho Dau Tiéng trén song Sai Gon va hod chia Da Nhim,
Ham Thuan - Pa Mi trén song La Nga...

n. Hé thong song Mé Kong.

Song Mékong bat ngudn tir viing ndi Himalaya, chay qua 6 nuGc: Trung Qudc,
Mién Dién, Thdi Lan, Lao, Campuchia va Viét Nam, dién tich Ivu vuc 1a 795.000km?
(trong khi dién tich cta luu vuc song Hong chi 1a 155.000km?), dai hon 4200km. Song
Mékong khong nhitng 13 song 16n nhdt & nude ta va Pong Nam A ma con 1a mot trong
nhitng song 16n trén thé gii, ding thit 25 vé dién tich luu vuc va thi 10 vé téng luong
nudc nam. Clru Long 1a tén goi phan ha luu song Mékong chay qua dia phan Nam B0 cua
Viét Nam, dién tich tu nhién khoang 36200km?* véi chiéu dai dong chay chinh qua déng
bang Nam bo 1a 230km.

Dia hinh chau thé néi chung la bing phang va thdp. Hai viing thap nhat & Dong
béng song Clru Long 1a Pong Thap Mudi va Ti gidc Long Xuyén.

Mang luéi song ngoi, kénh rach & dong bang chau thé kh4 day. Ngoai hai con song
16n 1a song Tién va song Hau con ¢6 mot s6 song tu nhién twong doi 16n nhu cdc song:
Cii 16n, Ong Dac, Bay Hap, Cira 16n, Ghénh Hao v.v... Hé thong kénh rach day dic noi
lién céc song v6i nhau c6 téng chiéu dai lén t6i 4900km.
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Ché do nuéc song & dong bang chau thé ciing chia ra lam hai mia nuéc rd rét: mia
1ii va mia can. Do diéu tiét ctia Bién H6 nén mua li & dong bing chau thé xuat hién
muon hon so véi trung va thuong luu. Mua 1a thuong kéo dai 5 dén 6 thang, tir thang 7
dén thang 11, 12. Ld 1én xudng tir tir va hang nam dinh 13 thuong xuét hién vao thang 9
hoac thang 10. Luong dong chay mua 1d chi€ém t6i 75 + 85% lugng dong chay nam.

Mua can kéo dai 6 dén 7 thang nhung luong nudc song mua can chi chi€m c6 15 +
25% lugng nude cua ca nam. Cac thang 2, 3, 4 hoac thang 3, 4, 5 1a nhiing thang c6 luong
nuGe nho nhat, trong dé thang 3 hoac thang 4 nudc song can nhat.

Ché do nudc song ngodi, kénh rach trong mia can 6 Pong bang song Ciru Long rat
phiic tap do chiu 4nh huéng ciia triéu bién Pong va triéu vinh Théi Lan. Triéu bién Pong
12 loai ban nhat triéu khong déu, con triéu vinh Thai Lan 1a loai nhat triéu khong déu. N6i
chung triéu bién Pong chi€ém wu thé so vdi triéu vinh Thai Lan. Triéu xam nhap sau vao
song ngoi, kénh rach va su dao dong ctia muc nudc thé hién su dao dong ctia triéu, dac
biét 1a & vung clra song vao thoi ky mua can.

Trong 50 nam qua, c binh quan 2 nam thi c¢6 1 nam lii 16n vugt bdo dong cép 3
(v6i mitc nuGe 4,2m tai Tan Chau). Nhiéu thoi ky 1d 16n xay ra lién tuc 3 + 4 nam lién
nhu cdc nam 1937-1940; 1946-1949; va 1994-1996. Cac nam li 16n xay ra gan day la
nam 1961, 1978, 1996, 2000.

1.1.3. Tinh hinh li lut cia cac song
a. Tinh hinh li cua cdc song

Mua to, lii 16n 1a nguyén nhéan ctia ngap lut song ngoi. O nudc ta hau nhu nim nao
cling bi 1i lut, nam thi & ving nay, nam thi & vung khéc, c6 nam nhu nam 1978 lut Gng
xay ra gan khap cdc viing ca nudc gay ra thiét hai cuc ky to 16n.

Trong mot mua 1d, mot tran 1d, & mot noi xac dinh, dia hinh khong lam cho 1a thay
déi. Dia hinh néi chung it bién déi va bién déi cham. Dia hinh ¢ § nghia & chd 1am cho
ché do6 1 khac nhau 6 cac vung dia hinh khac nhau. Con hoat dong kinh t&€ cua con nguoi
tic dong dén dong chay lii 1a n6i dé€n anh hudng cia canh quan luu vuc dén dong chay 1
nhu luu vue tu nhién va luu vuc bi cay xd6i, ring bi pha, ngan long dan hoac thu hep long
danv.v...

Li ciia cdc song & mién nii va khu vuc dong bing mang tinh chét khic nhau. O
mién ndi ¢6 li quét, 1i ong. O ving dong bing va viing clta song dién bién li phic tap
hon do anh hudng két hop cta lii ngudn va thuy triéu nén thuong gay ngap lut kéo dai.
Trén cac khu vuc, cac song, mua 1 hang nam thuong khong c6 dinh ma xuét hién sém,
muon va dai, ngin khic nhau. D€ xdc dinh vé ché do dong chay, ngudi ta thudng 14y theo
gid tri trung binh. O Béc B9, tir Thanh Hod trd ra, mia li thudng tir thing 6 (7) dén thang
9 (10). Riéng luu vuc song Ca 1a ving chuyén tiép, mua lii c6 thé tir thang 6 dén thang 10
chuyén sang tir thang 8 dén thang 11. Phan con lai clia phia dong Trudng Son, tir dudi
song Ca, mua 1d chinh ngin, thuong tir thing 9 (10) dén thang 11 (12). Phia tay Trudng
Son — Tay Nguyén, Nam B0, mua lii thuong tir thang 7 (8) dén thang 11 (12).

Trong timg ving nho, do anh hudng cla dia hinh, su phan b6 mua i ¢6 thé xé dich
chut it so v6i nét chung noi trén. O Bic Bo, phén 16n ha luu song Hong mua i kéo dai tix
thang 6 dén thang 10. Trén Tay Nguyén, cang xuoéng phia Nam mua 14 két thic cang
muon hon. G Nam Bo, phia Tay c6 mua 1d két thic cham hon so véi phia Pong.

Trén cdc song O nudc ta, noi ¢6 mia i ngan nhat 1a 3 thang, con thuong 1a 4 + 5
thang. Trong mua lii thudng c6 3 thdng lugng nude troi han. Ba thang 1ii 16n nhat phan bo
theo khong gian tuong tng véi phan b ctia ma ld. O Bic Bo, tir Thanh Hod tro ra,
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thuong la cac thang 6 (7) dén thang 8 (9); & luu vuc song Ca tur thang 8 dén thang 10.
Vung Dong Trudong Son, 3 thang 1d 16n nhat tir thdng 9 dén thang 11; & phia Tay Truong
Son 3 thang 1ii 16n nhat 1a cac thang 8 (9) dén thang 10 (11). Su tap trung cua 1d cho thay
muc do ac liét cua 1a, d6 1a nhiting thang 1 16n nhat, nhitng tran 1d 16n nhat. Thang 1d 16n
nhét thudng roi vao giita 3 thang i 16n nhat. O Bic Bo thang lii 16n nhét thudng 1a thang
8, & luu vuc song Ca la thang 9, phia Pong Truong Son thuong 1a thang 10, ¢6 khi vao
thang 11, thang 12; con phia Tay Truong Son thuong la thang 10, c6 khi 1a thang 11.

Cac tran Iii 16n hang nam trén cac song 16n thuong xuit hién vao thang 1a 16n. Phu
thuodc vao tinh chat mua, tap trung nudc va ton that mua trén luu vuc, dinh 1i clia cdc song
khac nhau c6 dang khac nhau. Trén cac song nho, thoi gian tap trung nudc thuong nho
hon thdi gian mua va ton thit khd déng nhat nén qua trinh 1i phu thuoc vao dang phan bo
mua, c6 nhiéu dinh — hinh riang cua. Con trén Iuu vuc 16n, do mua roi khong déu trén luu
vuc, thoi gian tap trung nudc 16n hon thoi gian mua, tén that trén luu vuc khong dong déu,
qua trinh I thuong 1a qua trinh mot dinh kép

b. Mot s6'trdn i lon trén cdc song

Mot s6 tran It lut xay ra gdn day gay thiét hai nghiém trong dén dan sinh va nén
kinh t€ c6 thé ké dén la:

Trén céc luu vuc song tir Da Nang dén Quang Ngai thi vao thdng 11/1964, hai con
bao Joan va Iris lién ti€p d6 bo vao dat lién da gay nén tran lut lich st trong khu vuc. Luu
luong 16n nhat tai Hoi Khdch trén song Vu Gia khoang 27000m?/s va tai Nong Son trén
song Thu Bon khoang 18200m?/s. Tran 1ii nay tuong duong véi tran 1ii méi x4y ra gan day
trong khu vuc vao nam 1999.

Trdn lii nam 1971 cua song Hong 1a mot trong nhiing tran 1d khé quén trong doi
song cuia nhan dan déng bang Bac Bo. Mua 16n nhiéu dot kéo dai trén hau hét cdc luu vuc
song trong 3 thdng, tir thang 7 dén thang 9, lugng mua phd bién dat 1000 + 1600mm.
Riéng trong hai thidng 7 va 8 luong mua Ién t6i 800 + 1400mm, vugt trung binh nhiéu
nam cung thoi ky téi 200 +~ 600mm. Li dac biét 16n da xay ra, nudc song 1én cao, tai Ha
Noi Ién trén 13m, vugt mic nudc 1d trung binh dén 4 + 5m. L da gay ra v& dé tai mot s
noi. Tran 1 16n d6 xay ra trong khi thuy tri€u viing ctta song & trén trung binh nén 1
thodt cham lam cho ngap lut thém nang.

Ndm 1978 ¢6 nhiéu bao anh hudng t6i Vit Nam, mua 1 xdy ra trén khap dat nude
do ¢6 nhiéu tran mua kéo dai trén dién rong. Trong thing 9 nam 1978, I trén song
Huong, song Ca, song Ma, song Yén, song Hoang Long v.v... 1én rat cao, dat dén muc 1d
hiém thay. Trong thang 10 nam 1978, 1d trén song Cau, song Cong, song Pho Ddy, song
Ca L6 ciing 1én rat cao, dat miac nude 1d lich sit. Nam 1978 ciing 1a nam lut 16n & dong
bing song Ciru Long, tran lut nay xay ra trong thoi k¥ triéu cudong nén thoi gian ngap lut
kéo dai.

Tran 1d dién hinh & mién Trung 12 tran 1d trén song Ca vao cudi thang 9/1978 do
nhiéu con bio lién ti€p d6 bo vao Bic Trung Bo, chi trong 12 ngay da c¢6 3 con bao do bo
vao phia nam Nghé Tinh. Vira c6 béo, vira ¢6 khong khi lanh tran vé nén mua rat to trit
xuong luu vuc song Ca. Mua 16n kéo dai da gay ra tran li dac biét 16n hiém thay, vuot
tran 1d 16n nhit nam 1954. Muc nudc cao nhat tai Nam Pan cao hon so véi muc nudc cao
nhit nam 1954 1a 86cm. Li da pha hong hé thong dé song Ca & hitu ngan gy ra ngap lut
nghiém trong.

Cac ndm 1973, 1980, 1983 c6 nhiéu bdo va ap thap nhiét d6i d6 bo vao Viét Nam
(8 + 11 con/nam) kém theo mua 16n kéo dai da gy ra 1 16n trén nhiéu song lam ngap
ing nang né.
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Ném 1984 ¢6 nhiéu con bao va dp thap nhiét d6i (9 con) d6 bo vao dat lién nén c6
nhitng dot mua 16n kéo dai. Trén song Lo c6 1a rit 16n (8/1984), mitc nudc dinh 1d tai
Tuyén Quang lam cho thi xa ngap t6i 2 + 3m nudc. O song Gianh (Quéang Binh) xay ra
tran 1 lich st (11/1984) 1am cho giao thong tic nghén. Dac biét trén song Hoang Long va
song Budi da xay ra i lich st do dot mua kéo dai trong 3 ngay (9 + 10/11/1984) lam
ngap nhiéu dién tich lua. O Ha Noi, luong mua ctia dot mua cac ngay 9 + 10/11/1984 dat
khoang 300 <+ 600mm lam ngap khoang 47000ha hoa mau, nhiéu duong phd & noi thanh
ngap dén 0,5 + 1,0m.

Trén song Cuu Long xay ra tran lut 16n, 1d 1én nhanh va dat dén dinh vao cudi
thang 10/1984. Tran I nay vé do cao muc nudc song tuong duong tran 1d thang 10/1978.

Ném 1985 ciing 12 mot nam c6 nhiéu bio va 4p thip nhiét d6i d6 bo va anh hudng
dén dat lién (9 con). Do anh hudng cuia bdo, & dong bing va trung du Bic Bo xay ra
nhiing tran mua rat 16n, dot mua vao nhitng ngay 10 + 13/9/1985 dat phé bién 400 +
600mm.

Nam 1986, 1t 16n xuat hién trén song Ky Cung da gay ngap thi xa Lang Son tir 2 +
3m. Lii 16n da lam troi dam cau Ky Lira dang thi cong.

Ndam 1990, 1t quét xay ra vao ngay 27/6 & Muong Lay da lam chét 82 nguoi. Ngay
27/7/1991 1i quét & Son La da 1am 21 nguoi chét.

Tran 1d thang 11, thdng 12 nam 1999 da gay ra thiét hai 16n vé nguoi va cua cho
khu vuc mién Trung. Li da gay ra tinh trang ngap lut, lam giao thong bi tdc nghén trong
thoi gian dai. Muc nudc 1i 16n nhat trén céc trién song thuoc khu vuc da vuot hoac xap xi
bang muc nudc 1i lich st (xem bang 1-1)

Tran 1 nam 2000 & Dong bang song Clru Long (PDBSCL) 1a tran 1d lich sir xay ra
trong thoi gian gan day. Qua nhitng s6 liéu diéu tra, khao sét va thu thap dugc c6 thé ddnh
gid vé dac diém cua tran 18 nam 2000 & DBSCL nhu sau:

- Lii lut vé sém (tir thdng 7) va d6 vé dong bing nhanh gay ra tinh trang ngap lut
nghiém trong hon. Do c6 nhiing thay déi cua co s& ha tang (céc tuyén giao thong, hé
thong bo kénh, bd bao, cdc kénh rach, cong trinh kiém soét 1di...) nén nudc 1d budc phai
truyén tir 6 nay sang 6 khéc, tir viilng cao xu6ng ving thap gay nén thoi gian ngap lut kéo
dai. Chénh léch muc nudc giita cac 0, cac vung l1a kha 16n, c6 noi téi 50 + 100 cm;

- Téng luong 1 90 ngay la 367 ty m?, 16n nhat trong vong 75 nam qua;

- Tan sudt xuat hién muc nudc dinh 1a trén song chinh va noi dong rat khac nhau,
dao dong tir 2 + 5%; tai khu vuc Tt gidc Long Xuyén do c6 cdc cong trinh thoét 1 nén
tan sudt xuat hién muc nude dinh 1d khoang 10%, ca biét tai Rach Gia c6 tan suét khoang
40%;

So sanh muc nudc dinh 1d cdc nam 1d 16n tai mot s6 tram thuy van chinh trong khu
vuc DBSCL dugc trinh bay trong bang 1 — 2.

Ngoai ra, cic tran bdo thuong lam cho nuéc & cic ctra song dang cao. Thang
9/1980 trong con bao s6 6 nudc dang & Lach Sung, Hoang Tan (cdch bién 25km) dén 2,1
+ 2,9m; thang 8/1968 nudc dang cao 2,5m & song Tra Ly; thang 8/1963 nudc dang & Cilra
Ong t6i 1,8m; thang 9/1964 & Cira Tung t6i 1,68m; thang 9/1955 & Kién An nudc dang téi
3m.
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Bang 1-1

Cao do dinh lii nam 1999 tai mot s6 tram thuy van chinh ¢ khu vue mién Trung

Cao do dinh 1it H (m)
Tram thuy vin H lich st
H 1999 | (nam xuét hién ) Ghi chu
Dong Ha
. 3,81 4,56 (1983)
(song Hiéu)
Thach Han
7,29 7,11 (1983)
(song Thach Han)
Phi Oc
\ 5,18 4,89 (1983)
(song Bo)
Theo s6 liéu diéu tra thi dinh I ndm 1999 cao hon
Hué (Kim Long) dinh 1& nam 1953 tr 0,5+0,7m; cao hon dinh 14 nam
i 5,94 4,89 (1983) 1975 1a 1,22m. Tran lii nam 1999 c6 thé coi nhu tuong
(song Huong) duong véi cdc tran 1 dd x4y ra vio nam 1844 va nam
1904.
Cau Lau ; .
X 5,23 5,09 (1998)  |Ld nam 1999 thap hon li lich sir nam 1964 1a 0,25m
(song Thu Bon)
Chau O o . o X
u \ 9.04 8.80 (1987) Elj ?/am }11?99 thap }111011 1 lich Eu 1n\an3 19?4 12119(2)3,%54m.
(song Tra Bong) @i 16n nhat trong chudi quan trac 1a vao nam
Tra Khic 5 na PO 3 4 5T ¥
$.36 7.97 (1986) L}l nam 19?9 trén song Tra Khic cao hon 1 lich st
(song Tra Khiic) nam 1964 1a 0,35m
Song Vé Lii nam 1999 trén song Vé cao hon li lich sir nam
i B 5,99 5,75 (1987) 1964 1a 0,23m nhung thap hon 1 lich st nam 1924 1a
(song Vé) 0,13m
Badng 1-2
Cao do dinh lii tai mot s6 tram thuy van chinh 6 khu vuc Pong bang song Ciru Long
TT Tram Cao do dinh lii (m) Ghi
1961 1978 1996 2000 chu
1 Tan Chau 5,12 4,78 4,87 5,06
2 Moc Hod 2,65 2,32 2,79 3,27
3 Chau boc 4,90 4,46 4,54 4,94
4 GO Dau Ha 1,44 1,53 1,79
5 Can Tho 1,69 1,66 1,73 1,79
6 Long Xuyén 2,60 2,65 2,43 2,63
7 Cao Lanh 2,67 2,24 2,48
8 Rach Gia 0,97 1,08 0,98 0,87
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§81.2. Tan suat li tinh toan

Khi xay dung cong trinh, dé phong chong 1ii, ngudi ta can biét do 16n cua 1i ¢6 thé
xdy ra. Muon tranh duoc tdc hai do 1ii, cong trinh phai du cao, du vimg dé khong bi ngap,
bi phd hoai. Lii ¢6 thé xay ra d6i v6i cong trinh 12 1ii dugc quy dinh theo tAm quan trong,
muc diu tu can thiét. T tam quan trong d6, do 16n cua li tinh todn dugc quy theo tan suét
xuat hién. Tan suét nay ing véi cuc tiéu cua chi phi ¢ thé trong viéc xay dung, khai thac
va bdo vé cong trinh, dugc x4c dinh biang phuong trinh quan hé giita cdc phi tén va tan
suét hodc bing bi€u d6 quan hé giita hai dai lugng do.

Trong thuc t&€ viéc xac dinh cac dai luong lién quan do la rt phic tap nén nguoi ta
quy dinh tan sudt I tinh todn theo cdc cip cong trinh.

O Viet Nam, tan sudt I tinh todn d6i v6i cong trinh cdu dudng duoc quy dinh trong
cdc quy trinh, quy pham, tiéu chuén thiét k€ (22 TCN 18 — 79, TCVN 4054-1998, TCVN
5729 — 1997, 22 TCN 272 — 01, 22 TCN 273 — 01, Quy pham thiét k& ky thuat duong
sét...). Viéc xéac dinh tin sudt 1ii tinh todn tuy thudc vao quy trinh, tiéu chuin ap dung.

Tan suat 1i thiét k€ doi véi duong 6to trong cic quy trinh, tiéu chuin thiét k&
hién hanh quy dinh trong bang 1-3.

Bang 1 - 3
Tiéu chuan thiét ké cau 22 TCN 272-01 va
Tiéu chuan thiét k¢ duong o6to 22 TCN 273-01
Cap duong
Loai Puong cao toc, IIvalll v
duong cap 1
Nén duong Nhu d6i v6i cAu nho va cong
Cau 16n va cau trung 1: 100 1: 100 1: 50
Cau nho va cong 1: 100 1: 50 1: 25
Ranh 1: 25 1: 25 1: 25

Ghi chu:
1. D61 véi cdc cdu c6 khdu do L>10m va cdc két cdu vinh cuu thi tdn sudt i tinh todn ldy
bang 1:100, va khong phu thudc vao cdp duong.

2. Dot voi duong ndng cdp cdi tao néu cé khé khdan lon vé ky thudt hodc phdt sinh khoi
luong I6n thi cho phép ha tiéu chudn vé tan sudt Iii tinh todn néu duoc sw dong y ciia co quan cé
thdm quyén.

3. Doi véi cdc cdu lom, dé dam bdo mo, tru khong bi x6i, cdn phdi tinh todn kiém tra xéi
trén co so lii 500 ndm (trix khi chii ddu tw dwa ra tiéu chi khdc).

Duong o0t6 cao toc — Yéu cau thiét ké TCVN 5729-1997

Tan sudt tinh todn mitc nudc 1 cho nén dudng va cong trinh thoat nudc 1a 1%.
Duong 6to - Yéu cdu thiét ké TCVN 4054-1998:

- Tan suét 1d tinh todn d6i v6i nén dudng:

V,>80km/h tan suat 1a 2%
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V,<60km/h tan suat 1a 4%

Khi V,, tir 20km/h dén 40km/h xét ting trudng hop cu thé, thong thudng tin suat 1a
49% va c6 luan chiing kinh t€ ky thuat.

- Tan sudt tinh toan thuy van cho cac cong trinh trén duong:
CAu nho va cong: nhu quy dinh d6i véi nén duodng.

Cau trung va cau I6n 1a 1%

Cic cau 16n c6 thé c6 cdc quy dinh dic biét.

Tan suat lii thiét k€ doi v6i duong sit trong cac quy trinh, tiéu chudn thiét k&
hién hanh dugc quy dinh nhu sau:

Quy pham thiét ké ky thudt duong sdt kho 1000mm
Cao do vai duong

Cao do vai dudong ctia dudng diap dan vao cu 16n, cau trung va cao do dinh vat kién
tric diéu chinh dong nudc cao hon mat nudc & ving bi nudc ngap phai xac dinh theo muc
nudc 1 tinh todn. Muc nudc tinh toan & duong cht yéu theo luu lugng nudc it tan suat
1%, & dudng tht yéu theo tin suét 2%, mit khdc muc nudc tinh todn dung dé thiét k& con
xét dén mitc nudc quan tric cao nhat (ké cd muc nudc 1ii lich sir cao nhat diéu tra duoc
mot céch tin cay).

Cao do vai dudng t6i thiéu phai cao hon muc nuée ké trén cong vé6i chiéu cao séng
v0 va chiéu cao nuéc dénh 1a 0,5m; cao do mat dinh cic kién tric diéu chinh dong nude
phai cao hon 0,25m.

Cao do vai dudong ctia dudng dap gin cdu nho va cong trén dudng sat chu yé&u tinh
theo luu lugng nudce i tan suat 1%, trén duong thit yéu tinh theo tan sudt 2%. Cao do vai
dudng phéi cao hon muc nudc tinh theo luu lugng néi trén t6i thi€u 1a 0,50m va phai xét
tGi cao do nudc dénh.

Cao d6 vai duong phai cao hon muc nudc ngdm cao nhét hoac cao hon muc nudc
tich tu lau (qua 20 ngay) trén mat dat. Mic do nang cao phai xdc dinh theo chicu cao
nuGc mao dan trong dat ¢ thé dang lén.

Cdu va cong:

CAu va cong déu phai thiét k€ theo luu lugng tinh todn va muc nude tinh todn. TAn
sudt luu lugng tinh todn va muc nudc tinh todn tuong ng cia ciu trén dudng st chi yéu
12 1:100, cta cdu trén dudng sit thit yéu 12 1:50, dong thoi ¢6 xét dén miic nudc cao nhat
diéu tra duoc.

Cau dac biét 16n, cau 16n k¥ thuat phic tap va tu stra khé khan, ngoai viéc thiét ké
theo luu lugng, muc nudc tinh todn ra con phai kiém todn véi luu lugng va muc nudc tin
suat 1:300 doi v6i duong chu yéu va tan suat 1:100 d6i véi duong thit yéu, lam sao cho
khi cong trinh kién tric gap phai nu6c 1i tAn suat ndy van c6 thé bao dam duoc an toan.

§1.3. Mot so luu y trong cong tac tinh toan thuy van cau duong

Qua thuc tién, ngudi ta di dén nhan thitc ring, khong thé khong ché hoan toan li
lut, nhung c6 thé khong ché thiét hai clia né bang nhitng bién phdp khac nhau nhim lam
cho 1i lut khi xay ra khong dua dén thiét hai hoac it nhit cling han ché dugc thiét hai do.
Vin dé co ban ctia viéc phong chong i lut 1a Iua chon dugc nhitng phuong dn an toan, it
nguy hiém hon. Chi c6 thé thuc hién dugc ding dan su lua chon d6 néu cdc phuong 4n dé
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xudt dua trén co s su hiéu biét ddy di vé nguyén nhan gay 1ii va cic nguy co do né gay
nén.

Nguyén nhan hinh thanh va cac nguy co 1d lut 1a mét dac trung tu nhién cia mot
viing xac dinh, dugc quy dinh boi diéu kién khi tuong thuy van va diéu kién dia hinh dia
mao cta ving d6. Con xac suat thiét hai do 1d lut lai phu thudc vao cac hoat dong kinh t€
— x4 hoi trong ving.

Viéc xac dinh céac thong so thuy van, thuy luc phuc vu thiét k€ cdc cong trinh giao
thong phai dua trén cdc tai liéu vé dia hinh, khi tugng thuy van ciing véi cdc cong tac
khao sat tai thuc dia. Dua trén cac soO liéu lién quan hién c6 két hgp vdéi tai liéu khao sit,
ti€n hanh chinh 1y va x4c dinh phuong phap tinh toan thich hop.

Mot s6 luu y vé cong tac tinh toan thuy vin phuc vu cho cong tic thiét k& ciu
dudng trong céc viing & nudc ta ¢ thé so luge nhu sau:

DOt voi viing niii:

Hién tuong 14 quét thuong xuat hién & cac luu vuc nho cé do doc 16n, xay ra khi ¢
bdo, mua 16n tap trung nhanh sinh ra 1ii trén cac sudn doc, séng 1ii ¢6 thé truyén rit nhanh
gy ra nhitng tan pha bat ngd va nghiém trong. Mua to con lam x6i mon dat, gay truot dat
nghiém trong trén cac suon doc, thim chi gay ra dong chay c6 bun da. Dong bun dat nay
hau nhu khong canh bdo dugc va c6 rat it thoi gian dé phong trénh va chiing chon vii nha
clra, cong trinh ha tang co s& trong dat da.

Cong tac diéu tra thuy van doi véi céc cong trinh & ving nui gdp rat nhiéu khé
khan do dan cu thua thét nén phuong phép tinh toan thuy van déi véi cac luu vuc & ving
ndi cht yéu dua vao quan hé mua rao — dong chay. P6i véi cac khu vuc ¢6 nguy co xay
ra 1 ong, 10 quét can xem xét thém anh hudng ctia dong bun da khi tinh toan va thiét k&
cong trinh.

Do diéu kién dia hinh, cdc tuyén dudng thudng di doc theo thung liing song nén
can chd y dén anh huéng nudc dénh do 1 cua song 16n gay ra. Ciing can chi ¥ t6i cac
cong trinh thuy loi, thuy dién hién tai cling nhu quy hoach dé hoach dinh vi trf va cao do
ctia cong trinh. Dai v6i cong trinh bao vé mai doc, can chd y dén cong tac tinh toan thuy
van, thuy luc hé thong thu nudc va hé thong thoat nudc.

Vung dong bang cé hé théng dé diéu bao quanh (D6ng bang song Hong, song Thai
Binh, song M3, song Ca...):

Doc theo cac song 1a hé thong dé ngan lii va chinh hé thong dé nay da tao thanh
hai loai song c6 ch&€ do thuy van khac nhau.

Song trong dong: Cdc song nay nam trong pham vi tiing 0 riéng biét va bi dé ngan,
khong lién quan dén ché do thuy van cac song 16n. Cac con song ndi dong thuong lién hé
vGi song 16n bang nhitng cong nho hodc tram bom dong luc & ven dé. Ché do thuy van
clia cdc song noi dong hoan toan phu thuoc vao ché do mua & dong bang. Vao mla mua
cling la Iic song chinh dang & vao giai doan 1ol cuong, cac song ndi dong khong tiéu duoc
nudc, mua gay ra ung lut lam hu hai mua mang.

Muc nudc cao nhat cua cac song ndi dong 1a muc nudc tng trong céac 0. Viéc tinh
toan thuy van cht yéu dua vao cédc so liéu di€u tra vé ngap lut két hop vdéi tinh toan vé
mua va tiéu thoat nudc dé xac dinh muc nudc ting vdi cdc tin suat thiét k€. Khau do cong
trinh thoat nuéc & trong khu vuc ndi dong dugc tinh toan theo yéu cau tudi tiéu va phai
dugc su thoa thuan ctia cac co quan quan ly hitu quan.

Doi véi cac con song chinh: trong mua lii nhitng con 1i 16n khong hoan toan trung
vOi cdc tran mua 16n & dong bang. Nhiéu nam trén rudng déng bi han nhung ngoai dé c6
thé bi Il va nguoc lai.
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Hién tuong do doc long song giam dot ngot, chiéu rong song ting, luu lugng phi
sa 16n 12 nguyén nhan hinh thanh c4c bai b6i khong 6n dinh, luon luon di chuyén va chia
dong chay thanh nhiéu dong. Vi vay khi thiét k& cau vuot song & khu vuc dong bing can
phai xét dén su di chuyén ctia lach sau nhat t6i bat i vi tri ndo trén song khi tinh todn x6i
16 va b6 tri nhip thong thuyén. Chiéu dai cAu nén vugt qua hai dé dé khong gay anh hudng
bat 1gi cho thoat 1t va dang nudc & thuong luu cong trinh.

Vung dong bang mién Trung:

Nguyén nhan gay ngap lut chu yéu la do nudc lii tran bo lam ngap céc bai song.
Nguyén nhan giy ngap lut & ving nay con l1a nuéc dang do bao va lii két hop. Mot dac
diém nita 12 do cdc con cat doc bo bién tién dan vao bd, song ngdi chdy quanh co theo
huéng céc dai con cdt dé tim 16i thoat ra bién lam cho nudéc & dénh rit cham.

Phuong phdp tinh todn thuy vin d6i v6i viing ndy c6 thé dua trén co s& tinh todn
can bang thuy van va thuy luc két hop véi tinh todn nuéc dang thiét k€. Van dé can luu y
doi véi khu vue dong biang mién Trung 1a luong nuGe chay tran rat 16n, néu khong bé tri
du cong trinh thodt nuGc s€ gay ra ngap lut ning né hon & thuong luu cong trinh, anh
hudng dén moi sinh va kinh t€. Ngoai ra, do khu vuc mién Trung hep, 1ong song doc va
ngan nén 1i tap trung nhanh, khi d6 xuong déng bing niang luong cta dong nudc rat 16n,
gay hién tugng cudp dong va x6i 16 manh liét, tao ra cac hd “vuc Troi” tai vi tri cac cong
trinh thoat nudc.

Do nude ngap lut tran lan, phan luu khong ro rét nén trong tinh todn ciing cin phai
xét dén hién tugng trao déi nudc gitta cdc luu vuc lan can.

Ving dong bang song Citu Long:

Li lut & Pong bang song Cliru Long phu thuoc vao 1 & thugng ngudn, su diéu tiét
cua Bién Ho, cdc ving ngap trén lanh thé Campuchia, ch€ do thuy triéu bién Dong - bién
Tay, ché do mua noi dong, diac diém dia hinh, dia mao trong viing ngap lut va tic dong
clia con nguoi trén toan luu vuc.

Tinh toan thuy van d6i v6i ving Dong bang song Ciru Long c¢6 thé dua trén phuong
phdp tinh todn can bing nuéc, mo hinh chau thé. Viéc tinh toan 1i va gidi quyét sat 16 bo
song doi hoi phai c6 nhitng nghién citu cin ké trudc khi dua ra cac quyét dinh cu thé. Néu
hé thong kénh muong thuy 1oi ¢c6 mot tic dong quan trong trong viéc dua lii dén va thoat
1ii & cdc muc nuGe thap thi hé thong cac duong giao thong va cong trinh thoat nude trén
tuyén lai c6 mot vai tro dac biét quan trong trong viéc diéu tiét 1d, thoat 1i & miic nudc
cao. Do do, can c6 su phoi hgp chat ché gitta giao thong va thuy 1gi trong cac du an xay
dung dé dinh hudng tho4t 1, diéu tiét 1ii va bo tri cdc cong trinh thodt nudc khi ddp dudong
vuot muc nude 1, dic biét 1a d6i vdi cac doan tuyén cit ngang huéng thodt 1.

O ngd ba cta cdc song thudng hinh thanh céc hd x6i khé 16n va céc hd x6i nay ¢
xu huéng di chuyén vé phia ha lvu. Cin luu y dén dic diém nay trong viéc bo tri, tinh
toan bao vé céc tru ciu, nhat 1a doi véi cdc cau dic biét 16n.

Ving ven bién:

Quad trinh truyén triéu vao viing cira song cua dong bang Viét Nam thuc ra khong
don thuin chi bao gom séng triéu tir bién vao, tuan theo cic quy luat chit ché cia luc hip
dan gay nén thuy tri€u. Trong thuc t&€ ludén cé su két hop va tuong tac gitta thuy triéu — 1d
— nuée dang & ving ven bién. Nhitng cong trinh nghién ctiu vé su tuong tdc phiic tap nay
& nudc ta con rat it.

Trong mua lii, dao dong triéu & viing cira song bi bién dang dang ké. Trong thoi ky
nay, song 1ii truyén trén song chiu anh hudng cta thuy triéu dudi hai hinh thic: dao dong
muc nudc triéu va dao dong tuan hoan cuia dong triéu vira chdy nguoc, vira chdy xuoi.
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Pang chd y 1a t6 hop cia i va triéu ¢6 cuong do khac nhau c6 thé dan dén céc hé qua
khéc nhau. Khi chay xu6i, dong triéu gép phan lam cho il thoat nhanh hon va trdi lai, khi
chay ngugc né lam cho nudce bi don &, thoi gian 1a va ngap lut bi kéo dai.

Khi c6 bao, van dé trd 1én phic tap hon. V6i mot con bao binh thudng, muc nude
c6 thé dang cao hon thudng 1€ t6i 1 + 2m va khi bdo 16n ¢6 thé dat t6i 2 + 3m.

Viéc tinh todn thuy vén, thuy luc cho cong trinh ciu dudng & viing ven bién hién
nay & nudc ta con gap nhiéu kho khan va can ¢6 su ph6i hop cua cdc co quan nghién ciu.
S6 liéu quan trong can thu thap dé€ phuc vu cho tinh todn 12 cac tai liéu diéu tra khao sét
hién trudng. Can luu ¥ rang viéc diéu tra va cao dac muc nudc phai dugce thuc hién & noi it
anh hudng nhat cta séng, gio.

Cac phuong phép tinh todn thuy van, thuy luc d6i véi cong trinh cau duong & cac
viing ¢6 dac diém thuy van khdc nhau s& dugc trinh bay chi tiét trong céc chuong ti€p
theo clia s6 tay nay.

Tai liéu sir dung trong Chuong I:

[1]. Tran Tuét, Tran Thanh Xuan, Nguyén Ddc Nhat. Dia ly thuy van song ngoi Viét
Nam. Nha xuat ban Khoa hoc Ky thuat, 1987.

[2]. D6 Dinh Khoi, Hoang Niém. Dong chay 1i song ngoi Viét Nam. Vién Khi tuong thuy
van, 1991.

[3]. GS Nguyén Viét Pho, PGS. TS Vii Van Tuan, PGS.TS Tran Thanh Xuan. Tai nguyén
nudc Viét Nam. Nha xuat ban Nong nghiép, 2003.

[4]. Tai liéu ctia cdc co quan thuoc Téng cuc Khi tugng Thuy vin vé tran 18 nam 1999 tai
mién Trung, nam 2000 tai Pong bang song Ciu Long.

[5]. Céc quy trinh, quy pham hién hanh trong khao sat, thiét k& cau duong.
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CHUGNG II - TINH TOAN DONG CHAY TRONG PIEU KIEN TU NHIEN

§2.1. Nhiing qui dinh chung

Luu luong lon nhdt cua dong chdy li, luu luong dong bun dd, cdc loai muc nudc
thiét ké, cac ddc trung dong chdy la két qud cua qud trinh dong chdy hinh thanh trén bdn
than cua luu vic dugc goi la diéu kién thién nhién thong thuong. Cdc ddc trung thuy van
do dnh hudng ciia thuy triéu, ho ddp,... khong dé cdp trong chuong nay.

2.1.1. Nguyén tic co ban trong viéc tinh toan cac dac trung thuy van thiét ké

Khi ti€n hanh cong tac tinh todn cac dac trung thuy van thiét k& can phai nghién
cttu cdc quy pham chuyén nganh va dong thoi ciling phai tuan theo cic quy dinh khac lién
quan trong cic quy pham xay dung da ban hanh.

2.1.2. Sir dung nhirng nguon tai liéu hién co6

Trong tinh toan cc dic trung thuy véan thiét k& can sir dung triét dé cdc nguon tai
liéu hién c6 nhu:

- Tai liéu quan tric clia cdc tram khi tugng, thuy van do Téng cuc Khi tuong
Thuy vin chinh bién va di xuat ban duéi hinh thic nién gidm va s6 dic trung;

- Tai liéu thuy van & cac tram dung riéng;

- Tai liéu khao sat, diéu tra thuy van tai khu vuc du an;

- Tai liéu téng hop tinh hinh thuy vén ting dia phuong, dic diém thuy vin cic
tinh;

- Tai liéu cua cac cong trinh khac trong khu vuc c6 lién quan.
2.1.3. Kiém tra phan tich tai liéu goc vé cac mat.

Tuy theo tinh hinh tai liéu thu thiap dugc & tuyén cong trinh ma st dung céac
phuong phép tinh todn céac dac trung thuy van. Trong truong hop st dung truc ti€p tai liéu
do dac & tuyén cong trinh hodc luu vuc tuong tu can ti€n hanh kiém tra phan tich tai liéu
gOc vé cac mat:

Tinh chat day du va mic do tin cy cua tai liéu;

- Su ph hop giita tai liéu quan tric dugc va ch€ do muc nudc (luu luong) tu
nhién;

- Nguyén nhan gay nén cic muc nudc cao (1 16n, & dénh, v& deé...);

- S6 lan do va phuong phap do luu lugng trong thoi gian nudc 16n;

- Cach do dac va tinh toan dong chay qua bai song nhanh & tuyén cong trinh;

- Cach xét anh hudng cua ciy cd moc trong long song, su bién dang cua long
song;

- Kiém tra vé hé cao do cua cdc chudi so lidu;

- Su phu hop gitta muc nuée luu luong 16n nhit, nhé nhat doc song;

- Mic do chinh xac cua viéc ngoai suy duong cong luu luong & phan nude cao,
nudc thap;

- Su céan bang lugng nudc binh quéan ting nam, ting mua doc song. Nhiing tai
liéu quan tric khong ddng tin cay, néu khong hiéu chinh duoc can loai trix ra khoi tai liéu
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