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Tém tat: Cdc phwong phap tinh li thiét ké cho cong trinh giao théng ¢ Viét Nam chii yéu dya trén
cdc tiéu chudn, quy chudn ung dung cac nghién ciru cua Lién X6 cii va va dwoc xdy diyng tir s6 liéu
rdt han ché ¢ Viét Nam nén két qua khong tranh khoi nhitng sai s6 khong mong muoén va phu thugc
nhiéu vao kinh nghiém nguoi tinh. Bai bdo sé phdn tich mét s6 bat cdp trong tinh lii thiét ké hién
nay lam co sé cho viéc dé xudt phwong phdp tinh todn lii thiét ké cho cdc céng trinh giao théng ¢

viing niii Péng Bic Viét Nam.

Cic tir khéa: Pong Bic, Giao thong, Li thiét ké, Phuong phap.

1. PAT VAN PE

Khu vyc Pong Bic Viét Nam c6 dia hinh bi
chia cit manh mé& bai cac day nii cao, vuc sau,
lai nAm trong vung mua lon, nén tinh trang sat
trugt ndi, cat dut duong giao thong, lam troi
cdu, cong xay ra trong mua mua 1i kha nghiém
trong. Hang nam, Nha nudc da phai dau tu rat
nhiéu kinh phi cho viéc sira chita, nang cap céac
cong trinh giao thong trong khu vuc. Tuy nhién,
theo TCVN hau hét cac tuyén duong ¢ day la
cap V, chi mot s6 km 1a cip III va IV nén céac
cong trinh thoat nude nhu cu, cong chua duoc
chu trong trong thiét ké va xay dung.

Tinh toan li thiét ké 1a mot ndi dung quan
trong trong thiét ké va thi cong cac cong trinh
giao thong. Két qua tinh toan 1ii thiét ké s& quyét
dinh quy mo cong trinh. Hién nay vi¢c tinh toan
lii thiét ké cho cac cong trinh giao thong & Viét
Nam chi yéu dua trén co so cac tiéu chuan, quy

L ———
thdng ké xic suat

Cac phwong phap
tinh I4 thié&t k& cho
glac thdng VIEt nam

chudn cii (B6 Thuy loi, 1977), (B6 GTVT,
TCVN 9845:2013, 2013) ung dung cac nghién
ctru cua Lién X6 va dugc xay dung tir s6 liéu rat
han ché & Viét Nam nén két qua c6 nhiing sai s6
khong mong mudn va phu thugc nhiéu vao kinh
nghi¢m nguoi tinh. Bai bao s€ di sau phan tich
mot sd bat cap trong tinh 1 thiét ké hién nay
lam co so cho viéc dé xuat phuong phap tinh
toan 1ii thiét ké cho cac cong trinh giao thong &
ving nii Déng Bic Viét Nam.

2. NHUNG HAN CHE TRONG TiNH LU
THIET KE CHO CONG TRINH GIAO
THONG O VIET NAM

Tinh li thiét ké & Viét Nam phu thudc vao
dién tich, tinh trang s6 liéu thiy van va mic do
quan trong cua cong trinh (cap cong trinh), co
thé phan thanh hai nhom: i) nhom phwong phap
phan tich thong ké va ii) nhom phan tich nguyén
nhan hinh thanh (hinh 1)

TCVN
9845:2013

Hinh 1. Céc phwong phdp tinh lii thiét cho giao théng ¢ Viét Nam

! Trueong Pai hoc Giao thong van tdai
2 Trueong Pai hoc Thuy loi
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Qua nghién ctru, phan tich va danh gia cho
thdy tinh toan li thiét ké cho cong trinh giao
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thong ¢ Viét Nam con mot s6 han ché sau:

1) Viéc chon tan suét 1t moi chi dya vao cép
duong ma chua xét dén cac diéu kién bat lgi
khac nhu diéu kién ty nhién va khi tugng thuy
vin ciia ving xay dung cong trinh dan dén tinh
trang cong trinh khong du nang luc va gip nhicu
su cb.

2) Viéc tinh 1ii thiét ké méi chu trong xéc
dinh dinh 1 ma chua xét dén tong luogng 1i (W)
dan dén tong luong nude dd don vao cong trinh,
khong thoat kip (khéu dd nho), tao hién tuong
tich nudc ¢ thuong luu, phd huy mat duong va
cac cong trinh tiéu thoat nudc.

3) Tiéu chuan 22TCN-220-95 duoc xay dung
cht yéu dua trén co so cac cong thire tir Lién X6
cll véi phuong phap va cac bang tra chua duoc
cap nhat dan dén sai sb trong tinh toan:

- Viéc tra hé s6 dong chay phu thudc vao cap
dat, dién tich luu vuc va lugng mua. Cac ban dd
loai dét va tham phu thuc vat da duoc xay dung
tir 1au, nhiéu loai dat va tham phu rat kho xac
dinh hé s6 dong chay.

- Viéc tra thoi gian chay truyén trén suon doc
phu thude vao hé s6 dia mao suon dbc va vung
mua. Hé sb dja mao suon dde phu thude vao cép
dat, vung mua va cac dic trung luu vuc; Cac
thong s6 nay déu khé xac dinh chi tiét v6i cach
tinh truyén thong.

- Viéc tra mo dun dong chay 16n nhat theo
tan suat phy thudc vao thoi gian chay trén suon
dbc; hé sb6 dia mao long séng; vung mua. Do
cac ving mua rong 16n quy dinh khong rd, rat
kho xac dinh luu vuc thoat nudc thudc vung
mua nao.

- Viéc tra toa do duong cong triét giam mua
phu thudc vao ving mua, thoi doan mua, thoi
gian tdp trung dong chdy, trong do thoi tap trung
dong chay phu thude vao diéu kién cua luu vuc;
bang tra nay cling dugc xay dung tur lau trong
diéu kién han ché vé s6 liéu, chudi sb lidu dé xay
dung ngan din tinh chinh xac khéng dam béo.

- Viéc tra hé s6 nham suon doc (n) (phu
thudc vao hién trang sur dung dat, ty 1€ cay co);
Tra hé sb nham 10ng séng (phu thudc vao dic
diém cia long song); Tra hé s6 triét giam do anh
hudng cia ao hd (dién tich ao hd dam lay). Cac

hé s6 nay ciing rat kho xac dinh.

3. PHUONG PHAP TiNH LU THIET KE
KHU VUC NGHIEN CUU

3.1 Dé xuat huéng tiép can tinh lii thiét ké

Tir nhitng han ché trong cac phuong phap
tinh 1 cho nganh giao thong & Viét Nam, cung
vGi su phat trién manh mé cta cong nghé tinh
toan, k¥ thuat vién tham va hé thong thong tin
dia 1y (GIS), nghién ctru lwa chon huéng tiép
can tinh toan 10 thiét ké khu vuc nghién cuu
theo cac phuong phap dang dugc su dung rong
rdi ¢ cac nudc phuong Tay va My (V.T. Chow,
1964), (V.T. Chow, et al 1988), (Richard H.
McCuen, 2002) d¢6 1a: i) Phuong phap SCS-CN;
ii) Phuong phap moé hinh quan h¢; iii) Phuong
phap phuong trinh hdi quy dang Q=f(A) (Cac
phuong phap nay déu doi hoi tinh toan luong
mua hiéu qua tir d6 tinh chuyén ra dong chay
trén luu vuc). Pé thuan tién cho viéc tinh toan,
nghién ctru tién hanh xay dung cac co so dir liéu
phuc vu cho viéc tinh toan 1 thiét ké nhu sau:

o Nghién ciu dic trung mua: gém bién
dong ctia mua lii thong qua thong ké va danh gia
cac hinh thé thoi tiét gdy mua 1d trong khu vuc;
su bién dong ctia mua lii theo khong gian va
thoi gian. Pé danh gia sy bién dong clia mua
theo thoi gian, nghién ctru st dung phuong phap
phan tich tan suat, xay dung cac bd duong cong
IDF (Cudng d6 mua-Thoi gian mua-Tan suit)
cho cac tiéu ving khac nhau trong khu vuc. Ky
thuat Vién tham va GIS duoc sir dung dé danh
gia su bién dong cia mua theo khong gian va
xdy dung cic ban do dang tri vé bién d6i lwong
mua, hé sd bién doi lugng mua Cv theo khong
gian trong khu vuc nghién cuu.

o Nghién ctru phan tich diéu kién mit dém
ciia khu vuc Péng Bic bao gom nghién ciru
phan tich cic dic trung hinh thai cia tiéu luu
vuc thoat nudc qua cau, nghién ciru xdy dung
ban dd chi s CN, ban d6 hé sb dong chay C,
ban d6 hé s6 nham Manning va cac bang tra phu
trg, ky thuat Vién tham va mo hinh phan tich
khong gian trong GIS dugc sir dung dé tan dung
uu diém cia dir liéu khong gian va kha ning cap
nhat nhanh nhiing dir liéu nay khi ap dung thuc
té. So dd tiép can duoc thé hién trong hinh 2.
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Lua chon phuwong phiap
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Pé xuit ap dung phwong phap phii hop cho khu vue nghién ciru

Hinh 2. So do tiép cdn va phiong phdp nghién ciru

3.1.1 Xay dung co so dir liéu mwa

Mua la dic trung quan trong quyét dinh sy
hinh thanh dong chay trén luu vuc. O Viét Nam,
ving mua phan trong TCVN 9845:2013 rat rong
16n va khé xac dinh. Vung nai phia Bic va
Dong Béc ¢6 cac cong trinh thoat nudc nam trén
dia hinh c6 d6 dbc 16n, luong mua 16n, thoi gian
tap trung dong chdy ngan, két hop véi cac yéu
t6 d& hinh thanh 1ii quét dan dén chi vai gio mua
cling du ngap va pha huy rat nhiéu cong trinh
giao thong.

1) Xay dung duwong cong IDF:

Viéc chuyén doi mua ngay thanh thoi doan
ngin 1 rat can thiét trong tinh Iii thiét ké cho
cong trinh cau duong (Gupta, V.K. and
Waymire, E, 1990) va xay dung duong cong
IDF theo phuong phap thong ké xac suat. Do
ham phan phdi Gumbel dugc ung dung trén
toan thé gidi dé tinh cho gia tri cuc han (14, kiét)
nén nghién ctu lya chon phan phdi Gumbel
(GEV) dé¢ xay dung bo duong cong IDF cho
vung nghién ctru. Két qua xay dung bd duong
cong IDF cho hai tram Lang Son va Binh Lap
duoc thé hién nhu hinh 3.

PUONG CONG IDF TRAMDINH LAP - GUMBEL
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Két qua xay dung bd duong cong IDF cho
cac tiéu ving khac nhau trén khu vyc nghién
ctru 1 co sé dé phan ving va danh gia su thay
d6i cia cudng d6 mua theo thoi gian. Theo do,
cuong d6 mua 1a ham triét giam theo thoi gian
mua (thoi gian ngén, cuong do cang 16n).

2) Xdy dung dwong cong tich lily mua 24h

Puong cong lily tich mua 24h chinh 1a biéu
d6 mua thiét ké duoc xdy dung cho cac tiéu
vung khac nhau trong khu vuc nghién ctru dung
dé thiét ké thoat nude do thi hodc cac cong trinh
thoat nudc trén duong giao thong (V.T. Chow,
et al 1988). D¢ tién hanh xay dung dudng cong
tich liiy mua 24h, nghién ctru tién hanh chon céc
tran mua bat loi, thudc hai nhoém: nhém cé
luong mua X>100mm va nhém cé lugng mua
X<100mm, xay dung duong cong lily tich mua,
ldy duong bao dé xay dung ra hai dang duong
cia mdi tram d6 1a duong I va duong I1. Két qua
minh hoa nhu hinh 3.

3.1.2 Xdy dung co so dit lieu mat dém

1) Xéy dung ban do chi s6 CN khu vuc
nghién ciru

Dic trung thim 1a dai lugng quan trong thir
hai sau mua trong tinh dong chay 1 trén luu vuc.
Pé tinh thidm nghién ctru sir dung phuong phap
SCS-CN cuia Cuc bao vé thd nhudng Hoa Ky
(SCS, 1972); (SCS, 1996), 1a phuong phap thuc
nghiém dugc Ung dung rong rdi trén toan thé
gi6i. Phuong phdp nay doi hdi phai xdy dung
duoc ban d6 chi sé6 CN (phu thudc vao loai dat,
lwong mua va do 4m cta dat). Nghién ciru di tién
hanh thu thap ban dd dat va ban dd hién trang su
dung dét thudc hai tinh Bic Kan va Lang Son,
ung dung thudc tinh phén tich khong gian cua
phan mém ArcGIS xdy dung ban db chi s CN

cho khu vuc nghién ctru nhu hinh 4.
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Hinh 4. Ban do chi sé6 CN tinh Bac Kan
va Lang Son

Két qua xay dung ban do chi s6 CN cho thiy
& khu vuc nghién ctru thude ving doi ndi, ty 18
rimg chi chiém hon 50% dién tich cua 2 tinh
Bic Kan va Lang Son, chi s6 CN chiém gia tri
phan 16n tir 70-77. Gia tri CN thuong bién doi
tir 30 dén 100; gia tri CN cang cao thi kha ning
tham cang giam hay kha ning sinh dong chay
miat (1ii) cang cao. T ddy c6 thé thiy ving
nghién ctru 1a vung c6 kha nang sinh dong chay
Il tr mua & muc trung binh cao.

2) Xay dung ban dé hé sé dong chay C khu
viee nghién cuu

Ban do s hé s6 dong chay C xay dung cho
khu vyc nghién ciru dung dé tinh luu lwong thiét
ké theo phuong phap mé hinh quan hé (Rational
Method — Qmax = CIA/3,6). Hé s6 C phu thudc
vao loai dit (nhém dét), d6 dbc luu vuc va loai
tham phu. V&i mdi loai tham phu cho phép tinh
dugc hé sb dong chay C; cho cac luu vuc con,
Cy cho toan luu vue. Két qua xdy dung ban d6
hé sé dong chay C cho khu vuc nghién ciru
dugc thé hién & hinh 5.

CHU GIAI

Hinh 5. Ban do hé sé dong chay va hé $6 nhdam tinh Bdc Kan va Lang Son
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3) Xdy dung bdn do6 hé s6 nham cho khu vuc
nghién ciru

Hé s6 nham (Manning) dugc dung dé tinh
thoi gian tap trung dong chay trén luu vuc. Thuc
té, dé xac dinh hé nham n cia luu vuc hay suon
ddc rat kho, do nd con phu thudc vao hién trang
sir dung dat. Trong TCVN 9845:2013 ¢ bang
tra hé s6 nham n, tuy nhién, do trén mét luu vuc
c6 rat nhidu loai hinh st dung dat, viéc dua ra
mdt hé s6 nham s& kho dic trung cho ca luu
vuc. Dé co thé xac dinh duoc thoi gian tap trung
dong chay doan chdy tran va chay trén suon
dbc, nghién ciru tién hanh xay dung ban dd hé
s6 nham Manning dua trén ban dd hién trang s
dung dat cua khu vuc nghién ctu va dugc cap
nhat thém tir dit liéu vién tham va s6 liu diéu
tra thyc dia. Két qua xdy dung ban do hé sd n
duoc trinh bay trong hinh 5.

Cac két qua dit liéu thu duoc tr mua va mat
dém s€ duoc st dung cho viéc tinh toan i thiét
ké cho cac cong trinh giao thong khu wvuc
nghién cuu.

3.2 Kién nghi phwong phap tinh lii thiét ké
khu vuc nghién ctru

3.2.1 Co s¢ phin nhom cong trinh thodt
nwdc trong tinh lii thiét ké

Pé co thé phan chia cac nhom phwong phap
tinh nghién ctru can clr vao mot s6 nodi dung sau:
+ Can ctr vao diéu kién ap dung: Phuong phap
mo hinh quan h¢ dugc ap dung khi dién tich luu
vue A< 65 km?; Phuong phap SCS c6 gidi han
tir 2-500 km?”; Phuong phap hdi quy ving s& tiy
vao mirc d6 chi tiét s6 lidu dau vao dé xay dung
phuong trinh; + Can ctr vao két qua thu thap dir
liéu céng trinh (vi tri, tuyén, ) luong); + Céan
clr vao cac thong sb tinh toan (nhom dat, loai
tham phu, hé s CN, hé sd dong chay va dic
trung nham, d6 dbc luu vuc), cho théy cO luu
vuc tuong ung voi muc d§ phuc tap trong tinh
cac dic trung vé mua va mat dém.

Tir céc can ctr trén nghién ctru tién hanh phan
chia nhom cong trinh tinh 1ii thiét ké nhu sau:

- Nhém thir nhét: cac cong trinh c6 dién tich
luu vuc khéng ché bé (A<5km?) bao gdm céc
cdng, cau nho chiém khoang 50% sb luong cong
trinh thoat nudc trén duong. Nhém nay co dic

diém 1a loai dat, tham phu va luu vuc don gian
(thuong 1a moét loai dat va mot vai loai tham
pht) c6 thé tinh toan nhanh duoc luu luong li
thiét ké;

- Nhom thir hai: cac cong trinh c6 dién tich
luu vuc khdng ché khoang 5-30 km?, chiém dén
40% s6 lugng cong trinh thoat nude trén duodng.
Nhom nay phire tap hon vi ¢6 nhiéu loai dat va
tham phu.

- Nhom thtr ba: Céac cong trinh con lai véi
dién tich 16n hon 30 km?® chiém sé luong it. Cac
lwu vye nay c6 didu kién vé dia chat tham phu
phirc tap hon can chia thanh nhiéu luu vuc con
dé tinh cac dic trung cho phu hop, mat khéac két
hop cac phuong phap khac nhau dé tinh toan
kiém nghiém.

3.2.2 Kién nghi phwong phdp tinh lii thiét ké

Nghién ctru da tién hanh tinh toan thir
nghiém cho trén 40 cong trinh cau thudc khu
vuc nghién ctu theo 3 phuong phap dé xuat
trén. Cac két qua tinh toan cho thay:

e D6i voi nhom co dién tich khéng ché bé
(A<5km2) thuong co it loai dét va hién trang s
dung dat khong nhidu nén viéc tinh cac dic
trung, cac thong sb d& dang, thoi gian tap trung
dong chay (D<60 phut) phu hop véi tinh theo
phuong phap moé hinh quan hé (Rational
Method—Qmaxp = CI,A/3,6). Cac cong trinh loai
nay co6 sb lugng 16n nén can tinh nhanh va don
gian. Cac thong sb dugc xac dinh sn boi cuong
do I, (duoc tra trén bo duong cong IDF da dugc
xay dung cho cac khu vuc khac nhau trong vung
nghién ctru); C (hé sé dong chay di duoc thanh
lap theo ban do doc va timg loai dat). A (dugc
tinh rat don gian tir Gng dung cia GIS tur
DEM90/30m).

e D6i v6i nhom c6 dién tich khéng ché
trung binh (A=5-30 km?) tinh theo M6 hinh
Quan hé ciing cho két qua t6t va cac budc rat
tién dung, tuy nhién c6 thé dung thém phuong
phap SCS dé xay dung qua trinh 1ii trén luu vuc;

e D6i véi nhom cong trinh cd dién tich
khéng ché tir 30-100 km?, tinh Ii bang phuong
phap SCS-CN cho két qua tot, co thé st dung
thém phuong phap hdi quy ving trong truong
hop can tinh nhanh luu lugng thiét ké (cac
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phuong trinh héi quy ving ciing da duoc nghién
ctru xay dung cho cac khu vuc khac nhau thugc
vung nghién ctru).

e DAdi voi nhém cong trinh ¢é dién tich 16n
(A>100 km®) can tinh bing SCS va phuong
trinh hoi quy ving. Tuy nhién phuong trinh hdi
quy vung cling chi ap dung dugc cho cac luu

vuc thoat nude c6 dién tich nho hon 400 km? vi
vo1 dién tich 16n hon thi muc d0 chinh xac
khong cao va thuong dung trong bai toan quy
hoach.

Phuong phap tinh toan 1i thiét ké cho cac
cong trinh giao théng khu vuc nghién ciru c6 thé
dugc tom tit va tong két nhu trong bang 1.

Bang 1. Kién nghi phwong phap tinh li cho cong trinh giao thong

Dién tich luu vuc
(km’)

TT | Cong trinh

Cong thuc

Cac ndi dung thyc hién

Céng thoat

A<5
nudc nho

CIA

- Traban @6 C

- Tra dién tich A tr ban d luu vuc;
- Tinh Tc tr dac trung luu vuc

- Tra It bo duong cong IDF

SCS

A h» \
Cau nho va 5 <A< 30

- Tra CN tir ban d0 CN da xay dung;
- Tra dién tich A tir ban dd luu vuc
- Tinh Tc tir cac déc trung luu vuc

cbng
CIA

- Tinh C theo trong so
- Tra I tinh IDF cua tram
- Tc tinh tur cac dac trung luu vuc

3 Céu trung 30<A<100 SCS

- Tra CN tir ban d6 CN da xay dung;
- Tra dién tich A tlr ban d6 luu vuc
- Tinh Tc tir cac déc trung luu vuc

SCS

4 Cau 16n A>100

- Tra CN tur ban d6 CN da xay dung;
- Tra dién tich A tlr ban d6 luu vuc
- Tinh Tc tir cac déc trung luu vuc

Q=1f(A)

- Tra A tir ban do luu vuc (chi 4p dung cho A
<400)

4. KET LUAN

Thong qua thir nghiém tinh toan cho nhiéu
cong trinh cau va cong trong khu vuc Pong Bic,
bai bio di dé xuit dugc phuong phap tinh 1
thiét ké phu hop cho cac ddi tuong cong trinh
khéac nhau. Bén canh d6 nghién ctru da xay dung
duoc bd co sé dir liéu bao gém: cac ban do6 (chi
s6 CN, hé sb dong chay, hé s6 Cv, cuong do
mua, dic trung hinh thai), biéu d6 (cic ho
duong cong IDF), cac bang tra, cdc phuong
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Abstract:
RESEARCH FOR RECOMMENDATION OF DESIGNED FLOOD CALCULATION
METHODS FOR TRANSPORATION IN THE NORTH - EAST REGION OF VIETNAM

Methods for calculation of designed flood for transportation in Vietnam are based on criterias and
standard as results from Soviet Union studies with supporting curves and tables developed from
limited data in Vietnam; thus culculated results may have unexpected bias and are based on
engineers ‘ experiences. This article reviews and summarizes some current limitations of these
methods and recommend suitable methods for calculation of designed flood for transportation in
the North — East Region of Vietnam.

Keywords: North — East, Transportion, Designed Flood, Methods.
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