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GIAI QUYET BAI TOAN "THU DAN" TRONG TINH TOAN
THUY LUC THUY VAN KHI THIET KE DPUONG O TO

TRAN THUC TAI 0

Giai quydt bai toan "th{(i dan” trong tinh toan Thly luc Thiy v&n khi Thiét ké Budng OTo

Trong linh vuc Thiét k& Pusng O T6 viéc tinh todn Thiy Luc Thuy Vin dé xac dinh céc
cong trinh thoat nudc ngang hay con goi la céng trinh vugt dong (cau,c8ng..) trén tuyén [a mot
mat xich cuc ky quan trong, " kinh ph] x4y dung céc cong trinh vugt dong chiém mot ty trong rét
I6n trong téng kinh phi xay dung tuyén dudng, viéc thiét k& cac cong trinh vugt dong co dung dan
va hdp ly hay khong s& &nh hudng rét to I16n dén hiéu qué s dung va gia thanh xay dung cua
tuy&n dudng." Thé nhu’ng viéc tinh toan Thiy Luc Thiy Van lai la moét cong viéc kho khan va tén
nhidu cdéng stic do vap phai cac bai toan thi dan , hau hét cac sinh vién khi lam Luan An Tét
Nghiép chuyen nganh Thiét K& Budng O T6, hodc cac Ky su thiét k& con it kinh nghiém déu rat
r*gan khi vap phai bai todn thi dan, tai mot vi tri can thiét ké cong trinh vugt dong da phai méat rat
nhiéu céng stc cho bai toan thl dan huéng chi mot tuyén dudng thiét k& trung binh 1Km cé thé
c6 1 - 3 vi tri cdng trinh vudt dong, maét tuyén dudng 10Km c6 tu 10 - 30 vi tri can x&c dinh cong
trinh vugt dong thi ta ¢6 thé hinh dung i1nh toan Thly Luc Thay Van cho mét tuyén dudng sé vat
va dén muc ndo .. |a mét K§ su thiét k& va cling la mét ngu’dl da bao lan pha| tiéu tén biét bao
nhiéu thdi gian va céng suc khi déi mat véi cac bai toan thi dan, tac gia bai viét da nghién clu va
dé xuat mot phuang phap tinh cé thé giai quyét bai toan thl dan va xin tha trinh bay 6 day dé cac
dong nghlep cling nhu céc sinh vién chuyén nganh tham khao va kiém chiing hau sau nay co thé
st dung dé d& tén cdng stic trong viéc thir dan va rat ngdn dudc thdi gian tinh toan.

Trong bai viét nay tac gid xin d& cap dén bai toan th( dan dau tién trong tinh todn Thay
Luc Thay Van: "Van dé tinh toan chiéu sdu muc nudc ty nhién hd khi da xéc dinh xong luu lugng
thiét k& QTK"

Tai liéu hudng dan tinh toan: "Thiét k& Céng va Cau Nho trén Budng 0 T6", nha xuAt ban
Giao Théng Van TAi." (tham khao tif trang 65 dén trang 79). Xét bai toan vi du mau:

(*) Giao vién co hiu Khoa Ky thuat & Cdéng nghé,
Dai hoc M& BC TP.HCM
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8. Vi dy tinh toan

Theo tai liéu khio sdt va didu tra thuy van da thu thap dugc cdc s6 liéu sau :
- Luu lugng tinh toédn cia dong chay: Qi = 25,2m%s.
- D6 déc long lach & vi tri 1am cong trinh : = D7%.

- Tréc ngang long lach hinh tam gidc cd d¢ dbc taluy cA hai bén la 1/5

1
- Hé s6 nhédm long lach i 20. Yéu cdu tinh todn thiy luc cau.

Giai:
1. Xdc dinh hg Gia thiét chiéu sau tu nhién hs = 1,43m. Véi tigt dién tam
N 1
giaccod@ddctaluym—ﬁtaco
-
w = (Emhg) 2 = 51,43 = 10,25m®
1 L w
C=—-—RvwR-==
n X
X = hs. 2Vl +m? = 143 2V1+52 = 11,65m)
w1025
B =i = 16 = 0,88m
Y = 15{n = 15 e = 0,335
= 3 n = ) 20 = ]

Luu téc ty nhien: V5 = CyRi

1

Vs = —RVJE = 30" 0,88%3% 10,88.0,027

Vs = 3= .0,88%8% 0,02 _20 0,88°%%50,164 = 2,48m/s
Qs = wV;= 10,25248 = 254m’fs

So sdnh Q5 va Qy:

Q-Q  254-252
Qe 252

100 = 2% < 5%

Vay chiéu sau gid dinh 13 chdp nhan duge va ta cd hy = 1,43m.

C6 mot van dé dat ra |a chiéu su miyc nudc ty nhién hd thudng phai tinh todn dén hai sé
&, vay tai sao ngudi giéi bai toan lai c6 thé gia dinh ngay dudc hd = 1,43m mot gia dinh cuc ky
chinh xac, vay ngudi giai bai todn phai 1a ngudi cé nhiéu ndm kinh nghiém véi bai toan th dan
mdi co6 thé gia dinh chinh xac
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h, w L R=w/y | C=(1/n)R’ \Y Qrr

(m) | (m) (m) (m) (m/s) (m’)

0,50 1,2500 5,099019514 | 0,245145169 | 12,480625673 | 1,015383050 1,269228812
1,00 5,0000 | 10,198039027 | 0,490290338 | 15,747256000 | 1,811813274 9.059066372
1,10 6,0500 | 11,217842930 | 0,539319372 | 16,258797291 | 1,961974274 | 11,869944357
1,20 | -7.2000 | 12,237646833 | 0,588348405 | 16,740294158 | 2,109901872 15,191293481
1.30) 8,4500 | 13,257450735-| 0,637377439 | 17,195810480 | 2,25581 1860 | 19,061610214 |
1,40 9,8000 | 14,277254638 | 0,686406473 | 17,628595835 | 2,399884210 23.518865254
1,41 9.9405 | 14,379235028 | 0,691309376 | 17,670730349 | 2,414196442 | 23,998319727
1,42 | 10,0820 | 14,481215419 | 0,696212280 | 17,712666731 2,428491976 | 24,484056106
1,43 | 10,2245 | 14,583195809 | 0,701115183 | 17,754407298 2,442770951 | 24,976111589
1,44 | 10,3680 | 14,685176199 | 0,706018086 | 17,795954324 2,457033500 | 25,474523330
1,45 | 10,5125 | 14,787156589 | 0,710920990 17.837310042 | 2,471279757 | 25,979328442
1,50 | 11,2500 | 15,297058541 | 0,735435507 | 18,041294324 | 2,542271159 28,600550536
1,60 | 12,8000 | 16,316862443 | 0,784464541 | 18,436089649 | 2,683103044 | 34,34371 8969
1,70 | 14,4500 | 17,336666346 | 0,833493574 | 18,814808650 [ 2,822492626 40,785018442
1,80 | 16,2000 | 18,356470249 | 0,882522608 | 19,178996898 | 2,960538348 [ 47,960721237
1,90 | 18,0500 | 19,376274152 | 0,931551642 | 19,529975024 | 3,097326853 55,906749700

. Qua vi du tinh todn néu trén ta nhan thdy riing viéc thit dan doi hoi phai

Xét trén bang tinh thit dan tai dong th 9 ¢6

hy= 1,43 m
Qrr=24,97 m’/s

So sdnh véi Qpx =25 ms => h, =143 m dugc chon.

tinh todn rét nhieu [an tude khi chon duge k&  qua chinh xdc, xudt phdt (i kho
khin dé tdc gid bai viét ndy xin dua ra mot phudng phdp tinh tryce ti€p ma khong
phdi thit din :

Tir ¥ tudng : Bai todn thi din phai gid dinh hy

tinh todn QTT
—

So sanh Qqt vdi Qrx néu sai khdc nhau khong qud 5%
thi hy duge chon
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Bai todn tinh trye ti€p : tr Qg tinh truc ti€p | hy

]

Bing cOng thic :

(y+0, ‘3) (0,5y+0, 25)

0 (y-i— o 105

Trong do
h, : chiéu sdu muc nudc ty nhién
n:1a hé s6 nhim
m : 1a hé s6 mdi déc tai vi trf xay dung cong trinh
y : 12 $6 mii thiy luc
i:d0 doc ty nhién cha long sdéng, sudi
Qqx : luu lugng thiét k&

Apdung viovidunéutréntacé: m=35 [=2,0% =0,027

I ]
== o fian s =07335
20 y I-S n 1,5 20 »).33.

[k—ssl—n /‘1

O’()SX?_(O.B}S—%O.S) X(Sz x 1)(0,5.0,335+0.25) X25
5(0‘335—%15))@0,0270‘5

hy = (0:335+2.5)

(0,835) (0,4175) ,
by =203 0,05x2%839%(52 +1) x25 1430408801
518355 0.027%°

Két qud hy;=1,43m chinh la ddp s& ca bai todn.

Xin luu y cong thuc tinh toan néu trén dua trén gia thiét mat cét dong chay co tigt dién hinh
tam gidc, néu mat cat co tigt dién hinh thang , thi phai quy déi vé tiét dién tam giac dé tinh toan.

Ngugi viét bai nay da tng dung coéng thic néu trén vao thuc tién va da ti&t kiém dudc rat
nhiéu Cong stic cling nhu thdi gian trong tinh toan Thiy luc thdy van khi Thiét k& cong trinh Budng,

nay rat mong nhan dudc vy kién dong goép cla céc bac thay, cac dong nghiép, va cac ban sinh vién
chuyén nganh Thiét k& Pudng.
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TOM TAT

Trong finh vuc Thiét k& Busng O To viéc tinh todn Thay Luc Thiy Van dé xac dinh cac
cong trinh thoat nudc ngang hay con goi la cong trinh vugt dong (cau,céng..) trén tuyén la mot
mét xich cuc ky quan trong , Thé nhung viéc tinh todn lai 1a mét cong viéc kho khan va tén nhiéu
céng stc do vap phai cac bai toan thi dan. Hau hét cac sinh vién khi lam Luan An T&t Nghiép
chuyén nganh Thiét K& Budng O Té, hodc cac K su it kinh nghiém déu rét ngai khi vap phai bai
toan thir dan. Ngudi viét nghién cliu dé xudt mét phuong phap tinh tryc tiép dé giai quyét bai toan
thr dan gidp rat ngédn duge thdi gian tinh toan.

SUMMARY

In the field of design motor road, the calculation of hydraulics and hydrology to determind
the position of horizontal-drainage constructions on the street, such as bridges or sewer, etc.. is a
very important stage. However, itis a very hard work because of having to solve the iterative - pro-
cedures problems. Almost of inexpriented engineers or students who is doing the graduation proj-
ect in the field of design of motor road are rather afraid of solving these problems. This article sug-
gests a direct method of calculation that be able to use in sub-routine problems to reduce the time
of calculation.



