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Nguyén Cong Thing — Pai hoc Thiiy lpi
Hoang Trung Thanh - HV CH14

Tom tit: CAc cong ving triéu khu vuec dong bang Bdc Bé chiu dnh huong tryee tiép ciia ché
dé muec nude nhdt triéu bién Péng, c6 bién do dao dong \én. Chinh Vi Vdy, khi vdn hanh chénh
léch muyc nuegc thugng ha heu lon gay ra xoi ca hai phia dong va song ¢ cdc mirc do khdac nhau,
de doa sw on dinh cia cong. Trong bai bao ndy, trinh bay hién trang X0i ciia cdc cong ving
trieu tinh Nam Pinh va lwa chon phirong phdp danh gid én dinh ciia cong phuc vu céng tic

qudn Iy vdan hanh.

1. Hién trang cong vung tridu tinh Nam
Dinh

Cong viing tricu 1am viée hai chicu do d6
ché 6 thuy lyc cia cong phirc tap. Do nam
trong vung anh huong ctia triéu nén céc cong
ving tridu phan Ién nam trén cac khu vuc c6
ciu tric dia chat phuc tap, phan 1on 13 trAm
tich tré. Toc do cua qua trinh an mon, xam
thyc 16n do anh hudng ctia 6 mén cua nudc.

Nam Dinh bi anh huoéng thiy tridu Vinh
Béic B0, ché do nhat triéu, mot ngdy ¢ mot
dinh va mot chan tridu, thoi gian triéu 1én
khoang 11 gid va tridu xudng khoang 13 gio.
Thiy triéu tai ving bién Nam Dinh thudc loai
nhat triéu, do 1én triéu trung binh tir 1,6 —
1,7m, I6n nhat 13 3,31m va nhé nhat 12 0,11m.
Cur khoang 15 ngay c0 1 chu ky nude cuong
va 1 chu ky nuée rong (d6 16n thay triéu bé).
Anh huéng cia thily triéu manh nhat vao cac
thang mua Kiét, giam di trong cac thang I
I6n.

Cé4c cbdng ving tridu tinh Nam Dinh hau
nhu dugc xay dyng tir nam 2002 tré vé trude,
trong d6 c6 nhimg cong trinh da duoc xay rat
lau tr nhitng nam 30 cua thé ky trude. Vé quy
md mdi cong c6 tir 1 + 3 clra, mdi cira cb

chiéu rong tir 2 = 6m. Cao trinh ddy cong nam
trong khoang tir -1 dén -2 m. Giai phép tiéu
nang, phong x6i & ha luu: cac cong déu da co
giai phap tiéu nang phong x0i va cac giai phap
nay déu duoc tinh toan, thiét ké theo céc
phuong phap truyén théng, duoc trinh bay
trong cac gido trinh, séch chuyén mén va sb
tay tinh toan thuy luc.

Thyc té, qua nhiéu nim khai thac, hau hét
cac cong déu bi x6i ¢ ha luu — khi ldy nuéc
tudi thi cong bi x6i & phia dong, khi tiéu thi
cong bi x6i ¢ phia song. HO x6i sau tir 1 dén
5m, rong tir 5 dén 50m, dai tir 7 dén 70m. Qua
két qua khao sat dia hinh 8 céng trong diém &
ba cbng ty khai thac cong trinh thuy 1gi, Xuan
Thuy, Hai Hau, Nghia Hung cho théy cac
cong bi x6i phia dong nhiéu hon vé ca qui md
lan d6 sau. Trong céc hb x6i trén, d& c6 mot
s6 twong d6i on dinh, nhung cing con nhiéu
hé dang & glal doan phat trién, tién siu vao
phia than cbng, de doa nghiém trong dén an
toan ctia cdng va an toan cia dé. Do d6, phan
tich danh gia 6n dinh cong ving triéu 1a yéu
cau cdp bach dit ra trong qua trinh khai thac
van hanh ciing nhu trong qua trinh thiét ké
cong

Bang 1: Hién trang x6i I6 & mét s6 cong ving triéu tinh Nam Pinh

A X Khau dién | Cao trinh day Ho x6i (sau x rong x dai) (m)
TT | Tencong cong (m) cong (m) Phia dong Phia song
1 bai Tam -2.00 1.3x13x15 1.4x15x15
2 Nam Dién -1.50 1.5x8x15 1x7.5x10
3 | Con Nhit 2+4+2 |-150 5x60x60 2.85x15x20
4 Con Nhi 3.5 -1.50 4.5x46x49
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A X Khau dién | Cao trinh day Ho x6i (sau x rong x dai) (m)
TT | Tencong cong (m) cong (m) Phia dong Phia s6ng
5 | Ngobong | 2+6+2 -2.00 3.7x60x65
6 Cong Xé -2.00 2.5x30x38 1.8x20x45
7 Ngoi Cau -2.50 3.1x30x30 2.87x30x30
8 | Tryuc Cudng -1.50 4.5x25x35
2. Lua chon phuwong phap phén tich 6n Trong do:

dinh cong

Duéi tac dung dong thoi ciia ap luc thang
dung va &p luc ngang, nén cbng c6 thé bi phéa
hoai theo mot trong ba hinh thic: Céng bi
trugt phang: dat trong nén cOn ¢ trang thai can
bang bén, dat nén khong bi trdi 1én; Cong bi
truot kéo theo cd khéi dét ha luu: Dat nén bj
day troi theo mit trugt dn sdu hoan toan vao
trong nén, cong bi d6 nghiéng;

Khi thiét ké phai dam bao dé cho nén cong
khong bi pha hoai theo cac hinh thic trén,
nghia 14 tinh toan sao cho céng khong bi trugt
phang, khong bi truot hdn hop va khong bi
truot sau. Cac phuong phap tinh toan trén
duogc néu trong tiéu chuan thiét ké nén cac
cong trinh thay cong — TCVN 4253-86. Do
ciu tao dja chat nén, mit truot siu co thé co
hinh dang bat ky. Trong tinh toan, dé don gian
thuong gia thiét mat truot xép xi theo mot
dudng cong c6 hinh dang xac dinh. Khéi truot
thanh nhiéu giai thang dang, hé sd on dinh
duoc xac dinh dua vao viéc xét can béng gitra
tong cac momen chdng truot va day truot cla
c4c giai dat d6 — phuong phap phan thoi.

Phuong phép phan tir hiru han: Ngay nay
cac nghién ctu vé g sudt va bién dang cua
mdi truong dat cling nhu co s¢ 1y thuyét cia
bai toan ung suét bién dang da twong ddi hoan
chinh. Viéc bién d6i va giai truc tiép tir
phuong trinh vi phan co ban dan dén 10i giai
bang phuong phap phan tir hiru han tiép can
dugc tmg xir thuc ciia cong trinh. Néu gidm
gia tri ctia cac thong s sirc khang cit, ¢ - goc
ma sat trong va ¢ — lyc dinh cuia dat theo cling
mot ti 1& nhu & cong thic (1) cho dén khi qua
trinh pha hoai xay ra.
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& — goC ma sét trong cia dit nén;
— lyc dinh cua dat nén;

dr — goc ma sat trong cua dit nén khi pha
hoai xay ra;

¢ — luc dinh ctia dat nén khi pha hoai xay ra.

Thi tri s6 My tinh duoc theo cong thuce (1)
chinh 13 hé sb 6n dinh can tim.

Nhu vay, 10 giai ciia bai todn ung suat bién
dang sir dung phuwong phap phan tir hiru han
cho phép kiém tra trang thai giéi han 1 va
trang thai gidi han 2.

Tir dic diém 1am viéc cua cdng ving tridu
cho thay viéc st dung cac phuong phap tinh
todn on dinh nhu trugt phang, truot hon hop
va trugt siu dé danh gia on dinh cua cong con
nhiéu cac ton tai nhu kho xét tac dong cua lyc
thdm trong so dd trugt sau, trong trudng hop
nén c6 cau trac dia chit phtrc tap cac dang mat
trugt xay ra trong thuc té khac xa voi gia thiét
khi xay dung cong thirc tinh toan. Véi phuong
phap phén thoi, chua xét dugc luc tuwong tac
gitta cac thoi dat. Loi giai cia bai todn tng
suit bién dang sir dung phwong phap phan tir
httu han tiép can dugc ing xur cua cong trinh,
cho phép kiém tra trang thai giéi han 1 va
trang thai gidi han 2. Do d6 phuong phap
phan tir hitu han duogc chon dé phan tich 6n
dinh, qua trinh tinh todn duoc thuc hién bang
phan mém PLAXIS.

3. Phan tich on dinh céng Pai Tam

Dugc xay dung va dua vao khai thac tu
nam 1974, 1am nhiém vu tudi tiéu két hop cho
hon 4.000 ha rudng dat nong nghiép cia
huyén Nghia Hung. Cdng c6 ba Cira, mot cira
rong 6m, hai ctra hai bén, mdi cira rong 4m.
Cao trinh day cbéng —2.5, cao trinh dinh céng
+4,65. Giai phap tiéu nang phong xpl)gom Bé
tiéu nang sau d = Im, dai L, = 20m, bang bé



tong cot thép. San sau dai L, = 5m, bang da
xay, day 0,3m. Hai mai duoc bao vé bang da
hoc 1at khan, ¢6 chiéu dai twong Gmg véi chiéu
dai caa bé tiéu nang va chiéu dai cua san sau.
T nim xay dung dén nhitng nam thap ky

80, cong van hanh tét, ddm bao duoc nhiém
vu thiét ké, khong bi hu hong. Pén nhiing
nam thap ky 90, ha luu cong bat dau xuat hién
hé x6i, qua theo dbi thiy mdi nim hd x6i sdu
thém tir 30 dén 40cm.

290
FF— s
I
. s N 1410 L o o ) 50, 150 sy
I | 1 s ] | [
Phia stng B4 xdy vda 100§ day 30cm S0 #%B Phia déng
+3.00 D6 ddm 16t 446, day 10cm g
&3 & o D6 xty vaa 100f ddy 30cm
?? 2 | D6 dém 16t 4x6, ddy 10cm
-
i
MNTK P75% (+0.78) -
500
m=20 =20
70
0,
F £250
E;J; B Bl &9 7
L 2000 m 1532
* * *
BTCT M200 dﬁ% 50cm BTCT M200 dﬁ% 100cm D& xay voa 75§ day 30cm
BT 16t ddy 10cm BT 16t ddy 10cm BT 16t day 10cm
Hinh 1: Cdt doc cong Pai T
m=p0
o1 zm)
m=3.0 m=2.0
N Méi 4 xoy by st —P@- '@QTW‘ d xay bl sgt
——— - 3 [
~—] v v
8 \\\
o o
- h &
§ 100
98 xty dty Jocm
a | L
R n _‘
1750 250 555 0 517 & 500 (O
K%
— —8|-8 g - P | —
h - 107
J— wr Lr
— d m ool
o &
8
" 555 0 577
(i
4— &
o o
) /% | -
e N N se
; ~0 [
Mai 6 xoy b sqt Ml d x0y by sot
m=3.0
N
m42.0

Hinh 2: Mdt bang hién trang cong Pai Tdm

Hién tai phia song bi x0i ngay sau san cong,
V6i chiéu dai Ly, = 80m, chiéu rong Bp, = 30m.
Tuy da duoc xtr Iy nam 2007, nhung hd x6i van
phét trién theo timg nam, vi tri chd x6i sau nhat &
cao trinh —3.72m, tirc 1a x4i sau so Véi ddy cong

gan 1.5m, cach tim cong 20m. Phia dng ciing bi
x0i manh hd xo6i dai 100m léch sang bén phai
theo hudng tir song vao, tuy da dugc xt Iy nam
2007 song chd siu nhat van & cao trinh -4.22m
tirc 1a sau hon day cong 2m.
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Hinh 3: Cac mat cat doc hé xéi cong Pai Tam

Bang 2: Cdc dic trung co Iy ddt nén cong Pai Tam

Thong s6 Lép 3 Lép 4 Lép 5
Dung trong b&o hoa ys, (KN/m®) 17.6 18.4 17.4
Hé s6 tham, K (m/ngay dém) 0.022 0.086 0.0691
Mo duyn dan hoi, E (kN/m?) 5000 6000 7000
hé s6 poisson, 0.43 0.37 0.43
Lyuc dinh, c (kPa) 15 4.3 20
G6c ma st trong, ¢ (°) 6°30’ 15 6°30’

Trong qua trinh khai théc, truong hop bat
loi nhat ddi voi cong 1a khi cong & trang thai
dong, muc nudc phia song 1a I6n nhat, muc
nuéc phia dong nho nhat va muc nude phia
dong 16n nhat, muc nudc phia séng nho nhat.
Vi vay, tac gia chon tinh toan cho hai truong
hop sau:

Truong hop 1: Muc nudc phia song 16n
nhat & cao trinh 2.0m, muc nudc phia dong
nho nhat & cao trinh 0.5 m.

Truong hop 2: Muc nudc phia song nhd
nhéat & cao trinh -1.4 m, myc nudc phia dong

104

I6n nhat & cao trinh 1.3 m.

Do trong qué trinh khai thac xuat hién hé
X0i & phia song va phia dong, theo cac tai li¢u
quan tric thi hang nam hd xo6i sau thém tir 30
dén 40cm. Do d6, can clr vao hd xo6i phia song
va phia dong trude khi xtr Iy nam 2007 tac gia
chon tinh toan cho cac phuong an sau:

Phirong an 1: khdng c6 hd xoi;

Phurong dn 2: hd x6i ¢ chiéu sau bang
75% hé x6i trude xtr Iy nam 2007;

Phurong én 3: hé x6i trude xir Iy nim 2007;

Phurong dn 4: hd x6i c¢6 chiéu sau bang



125% hé x6i trude xir Iy nim 2007;

Két qua tinh toan thu duogc trang thai tng
suat bién dang cua mdi truong dét, hé sb on
dinh cta cong. Két qua tinh toan theo ca hai
truong hop 1 va 2 cho thdy: truong hop 1 hé

hinh 3.Hé s6 6n dinh tng v&i timg trudng hop
tinh va phuong an tinh toan dugc tong hop
trong bang 3.

Bang 3 Bang tong hop hé s6 on dinh

s6 6n dinh giam nhanh hon so véi truong hop | Phuong an H¢é s6 6n dinh
2, nguyén nhan 1a do véi truong hop 1 mat | tinhtoan | truonghop 1 | truong hop 2
trugt hinh thanh c6 xu huéng trugt vé phia |1 1.791 1.462
dong, ma phia dong hd x6i xuat hién ngay gan | 2 1.374 1.36
than céng. HO x6i phia song nam xa than céng | 3 1.289 1.348
hon hd x6i phia dong do phia song c6 bé tieu | 4 1.182 1.285
nang. Mit trugt nguy hiém dugc thé hién trén
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4. Két luan, kién nghi

Viéc diéu tra thyc trang x6i céng vling
tridu, nghién ctu tic dong cua xo6i ha luu dén
6n dinh ctia céng ving triéu dam bao an toan
cho céc cong dd xay dung, phuc vu san xuit,
1am co s¢ ap dung cho cac don vi tu van tham
khao khi thiét ké cac cong trinh méi 1a viéc
lam rét can thiét va cap bach.

Tim hiéu va phan tich cdc phuong phap
tinh toan két cau cong ap dung cho cdng viing
tridu, tir cac uu nhuoc diém va pham vi ap
dung cia ting phuong phap cho thay 10i giai
theo phuong phép phan tir hitu han thuc hién
bang phian mém PLAXIS dap tng dugc cac
yéu cau dit ra.

Tai li¢u tham khao

Ap dung phan mém PLAXIS tinh toan két
cdu cho cong Pai Tam cho thidy mot birc
tranh toan canh trang thai ng sudt bién
dang cua két cau cong vung triéu dudi tac
doc cua x6i thuong, ha luu. Két qua tinh
toan cho thiy noi luc, chuyén vi trong két
cdu cong va dic biét 12 anh huong cia x6i
dén on dinh cua cong.

Phan tich dién bién cua tinh hinh x6i ¢ hai
phia thuong ha luu céng va du bao cic kha
nang xuat hién hd x6i. Tir d6 tinh toan hé sb
6n dinh tmg voi cac dang hd x6i khac nhau s&
gitp cho don vi quan i khai thac cong biét
dugc muc do an toan cua céng tir do co cac
giai phap theo ddi xtr ly thich hop.
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Abstract
STABILITY ANALYSIS FOR TIDAL CULVERT IN NAM DINH PROVINCE

Diurnal tide regime with large amplitude in Gulf of Tonkin directly effects culverts in coastal

area of Northern delta. Hence, during operation, the significant difference in water levels
between the river and in the channel causes erosion on both sides, with uneven intensities. This
paper presents the problem on erosion of tidal culverts in Nam Dinh province and proposes a
method to evaluate the factor of safety for tidal culverts during management and operation.
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