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NGHIEN CUU MO HINH VAT LY LUA CHON KET CAU HQP LY
DAM BAO KHA NANG THOAT LU CHO TRAN XA LU
HO CHUA NUOC CAO NGOI

Nguyén Tién Hai, Lé Viin Nghl, Ping Thi Hong Hué,
Lé Tién Trong, Ngoé Quang Hong Son, L& Thu Huong
Phong Thi nghiém trong diém Quéc gia vé Déng liec hoc séng bién

Toém tzit Hd chira nwoc Cao Ngbi, tinh Tuyén Quang la cong trinh cap 11 dau tw xdy dung da muc tiéu
bao gom cap nude twdi, cdp mieée sinh hoat, phong chong chdy rimg va cdi tao moi trieong sinh thdi.
Tran Cao Ngoi ¢6 dang piano dwoc ddt trén ddp cao phia truée khéng cé thém kénh dan nuée
phia thwong luu la mot trong nhitng cong trinh it gap. Viéc tinh toan xac dinh kha nang thdo cua
tran piano danh hwéng béi nhiéu bién sé (cét mede, chiéu rong tran, hinh dang, cao trinh ngudng tran
..), Viéc ap dung cac cong thirc xac dinh kha nang thao cho két qua khéong phit hop nhuw tinh todn véi
dang tran piano tiéu chudn.

Bai bdo trinh bay tém tdt két qua thi nghiém ciru lya chon hinh thire, két cdu va kich thide tran
xa lii dam bdo khd nang thodt lii theo yéu cau.

Tir khéa: Tran Cao Ngoi, piano.

Summary: Cao Ngoi Reservoir, Tuyen Quang province is a level Il project with multi-purpose
construction investment including irrigation water supply, domestic water supply, forest fire
prevention and ecological environment improvement.

Cao Ngoi Spillway has a piano shape and placed on a high stepped dam in front without a water
channel upstream. It is one of the rare structures. The calculation to determine the discharge
capacity of a piano spillway is affected by many variables (water column, spillway width, shape,
spillway threshold elevation...), applying the formulas to determine the discharge capacity gives
the result that are not as consistent as calculated with the standard piano overflow form.

The article is presented a summary of the results of experiments to select the form, structure and
size of the flood discharge spillway to ensure the required flood drainage ability.

Keywords: Cao Ngoi Spillway, piano.

1. PAT VAN PE Tran xa 1ii Cao Ngdi 1a cong trinh cép 11, dugc
bé tri ¢ giira long séng, khoang giita dap chinh.
Chiéu cao dap 16n nhét 1a 30,30m, chiéu dai dap
khong tran 1a 126,00m, cao trinh dinh dép la
+133,10m. Tran xa i c¢6 hinh thac la tran tu do
dang phim Piano, két ciu léch vé phia thuong
luu (TCVN phéan loai dang phim ky hiéu la
PK1), tiéu ning bang déc co dang bac voi do
déc 16n va bé tiéu nang. Quy mé va cac thong sd
cong trinh tran xa 1 thiét ké nhu sau:

- Luu luwong xa lu thiét ké (P=1%): Qu =
229m%s; Luu luong xa 1i kiém tra (P=0,2%):
Qur = 307m%s; Luu luong x4 lii vuot kiém tra
(P=0,1%): Qukrr = 341m°/s.

Tran xa li Cao Ngbi dugc xdy dung trén dia
phan thon Cao Ngbi, xa Pong Loi, huyén Son
Duong, tinh Tuyén Quang véi nhiém vu chinh:
Cap nudc tlIO’i 6n dinh cho khoang 140 ha dat
canh tac, gdm: 120 ha Ita (hién trang); phat tr1en
20 ha hoa mau va ciy an qua, tao ngudn cip
nudc sinh hoat cho 52.000 nguoi dan cia cac xa
ving dy 4n, gop phan phong chdng chay rimg va
cai tao moi truong sinh thai.

Ngay nhén bai: 25/9/2023
Ngay thong qua phan bién: 26/10/2023
Ngay duyét dang: 08/11/2023
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- Cot nude thiét ké: Hy = 1,33m; Cot nude kiém

tra: Hxer = 1,75m.
- Cao trinh ngudng tran: Vigusne = +130,50m
- Chiéu rong tran By = 20m

Trong tinh toan thiét ké cong trinh xac dinh ding
kha nang thoat Iii cua cong trinh tran xa lu la van
dé rat quan trong, quyét dinh dén quy mo cong
trinh. D4i voi tran Cao Ngdi 1a dang piano dugc
dat trén dép cao phia trudc khong co thém kénh
dan nuéc phia thuong luu 1a mét trong nhiing
cong trinh it gip. Mit khéc tran Cao Ngdi duge
dat trén dia hinh long song hep va quanh co, viéc
tinh toan xac dinh kha nang thdo cua tran anh
huéng boi nhiéu bién sb véi cong trinh nhu cot
nuéc, chiéu rong tran, hinh dang, cao trinh
ngudng tran ... con nhiéu bét cap khi lya chon
cac hé sd, ngoa1 ra con anh huéng boi yéu tb dia
hinh, dong chay thuong luu dép. Do d6 thi
nghiém mo hinh thity Iyc dé kiém ching Xac
dinh kha ning thio cho cong trinh 14 can thiét
nham dam bao nhiém vu xa 1ii, dam béo an toan
khi cong trinh di vao hoat dong.

Bai bao nay trinh bay két qua nghién ctru lya
chon hinh thirc ké cAu va kich thudc tran dam
bao kha nang théo dép tmg yéu cau thoat 1i cho
cong trinh trén mo hinh vat ly.

Hinh 1: Mdt bang tran piano — Phwong dan
thiét ke (PATK)

- - e

Hinh 2: Cat doc tran piano — phwong dn thiét ké
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2. PHUONG PHAP NGHIEN CcUU

Nghién ctru lya chon hinh thice két cau va kich
thudc tran xa 1d hd chira nude Cao Ngdi sir
dung phuong phdp nghién ctru thuc nghiém
trén mo hinh vat 1y két hop kiém chimg két qua
tinh toan.

2.1. Thiét ké va xdy dung mé hinh

- Tiéu chuin tuong tu: M6 hinh thuy luc tran
xa 1t Cao Ngoi duogc thiét ké theo ti€u chuan
Froude.

- Loai m6 hinh va ty 16 md hinh : M6 hinh
dugc xay dung 1a m6 hinh tong thé chinh thai
long ctng, ty 1¢ 1/20.

- Pham vi mé phong thuc té: Toéng chiéu dai
360m, chiéu rong 150m, chiéu cao mo phong
35m, v6i mo hinh ty 1¢ 1/20 mé hinh dugc xay
dung véi kich  thuée LxBxH =
(20,00x7,50x1,80)m

- M0 hinh thoa man cac diéu kién theo TCVN
8214:2009 va diéu kién lam viéc tuong tu véi
nguyén hinh vé thay dong lyc hoc va twong tu
vé stic can cuc bd va stc can doc duodng
(Remin)mh= 69014 > Regh = (5.000 + 6.000)

Anh 1: Mé hinh tran xa li Cao Ngoi —
phwong an thiet ke

Hinh 3: Mt bang bé tri tong thé mé hinh
vat ly tran xa lii Cao Ngoi
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2.2. Cac phwong an thi nghiém
M6 hinh dugc thi nghiém véi 02 phuong an:

phuong an thiét ké, phuong 4n stra d6i. Hinh thirc
va ket cau cac phuong an thi nghiém nhu Bang 1.

Bang 1: Hinh thirc va két ciu tran theo 2 phwong 4n

Noi

1T q ’ Phwong an thiét ké (PATK) Phwong an sira déi (PASP)

ung

1 | Hinh Tran ty do dang phim Piano, két cau | Tran ty do dang phim Piano huéng
tharc léch vé phia thvong lwu (PK1) tam, k&t cau léch vé phia thvong luu
tran (PK1)

2 | Théng | Cao trinh nguéng tran + 130,50 +130,50
s6 tran | Bé réng tran By 20,00 24,00

Bé rong 6 vao/ b ra 1,55/1,35 4,25/3,50
Wi/W,

3 | N&iti€p | D6c nwdc dang bac ndi ti€p bé tiéu | D6c nudc hudng tam néi ti€p mii
va tiéu | nang (BTN) phun va hg xoi
nang

4 | Mt cat - - B =

, ! ! ¥ i r
phim ~
tran
. i ’
piano
i '

5 | Mat =i, A i 3,42 X i
bang | | ! | =\ = | _— il =
phim aEEEEEE
tran == ST s — e

, - - {— -
piano
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2.3. Céc cap luu lugng thi nghiém

Noi
1T q ’ Phwong an thiét ké (PATK) Phuong an sira déi (PASP)
ung
6 | Téng
thé tran
7 | Hinh
anh mo
hinh

Céc to hop, muc nudce, luu lugng dugce thi nghiém trén mo hinh nhu trong Bang 2.

Bang 2: Cac t6 hop luu lwgng thi nghiém trén mé hinh

Thong sb tinh toan

TT Q (m¥s) PATK PASD Thi nghi¢m m6 hinh
Zm (M) Zm (M)
1 |341 132,43m Luu lwong (mg véi tan sudt vuot kiém tra p=0,1%
2 |307 132,25m Luu lugng tmg véi tan suét kiém tra p=0,2%
3 229 131,83m Luu lwong (mg véi tan sudt thiét ké p=1,0%
4 163 Luu lugng trung gian Q~0,7Qu
5 147 Luu lugng trung gian Q~0,65Qu
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Thong sb tinh toan
TT PATK PASD Thi nghiém mo hinh
m®/s ;
Q ( ) Z1L (m) Z1L (m)
6 111 Luu lugng trung gian Q~0,50Qu

3. KET QUA THI NGHIEM VA THAO LUAN

3.1. Két qua thi nghiém vé kha ning thso lii
qua tran phuong an thiet ke

- Kha ndng thao qua tran: Khong dam bao yéu
cau, luu lugng thoat It qua tran nho hon so véi
két qua tinh toan.

- Véi muc nuédc thuong luu hd twong tng i
v6i tan suat thiét ké (Zp1s=131,83m), tan suat
kiém tra (Zpo2%=132,25m) va tin suit vuot
kiém tra (Zpo,1%=132,43m), két qua thi nghiém
thi Iuu lugng thoat qua tran chi dat xap xi 50%
lru luong so véi tinh toan thiét ké;

- Véi luu lugng x4 qua tran luu lugng thiét ké
Qp%=229,00 m%s, muc nuéc thuong hyu thi
nghiém dat Zt.-mn=133,10m b::ing vO1 cao trinh
dinh dap; véi luu luong 1d vuot kiém tra

Qp0.1%=341,00m%/s muc nudc thuong luu Zti-
™=134,09m cao hon so véi tinh toan thiét ké
AZ=1,66m va vuot cao trinh dinh dép xip xi
1,00m, chua tinh su két hop ctia song va gi6 (dé
thi nghiém dugc muc nudc vugt dinh dap Zaa =
131,10m, md hinh da phai nang cao trinh dinh
dap dam bao thoat toan bg luu lugng It vuot
kiém tra Qpo.1%6=341,00m%s qua bé rong tran).
Vé hé s6 luu lugng: Két qua thi nghiém hé sd
luu lugng cia tran thép, hé sb luu lugng qua
tran piano v&i luu luong thiét ké dat
M=0,595; hé s6 luu luong trén 1m chiéu dai
binh quén tran piano la m;=0,140.

Két qua thi nghiém kha nang thoat 1ii cua tran

va xay dung quan hé Q~Zr.~m nhu Bang 3 va
Hinh 5.

Bing 3: Kha niing thao ciia tran — Phwong an thiét ké

Tinh toan thi€t ké& K&t qua thi nghiém
Trwong
iVARN
Stt hop Qrr . VAR Qm VAR N VAR N AQmy AZuyn | Ho
(m) Ho/Wo Mic m
™ (m?/s) (m) (m) (m3/s) (m) (m) m3/s (m) | (m)
(1) ) (3) (4) (5) (6) (7 (8) 9) (10) an | (12) (13) (14) (15)
| Kh& ng ché dau vao theo lvu lvong (Q)
1| QPow | 34100 [132.43 | 107,01 | 341 | 13409 | 108,38 166 | 137 | 359 | 232 | 0552 | 0130
2 | QPos | 307,00 [132,25 | 106,83 | 307 | 133,84 | 108,03 159 | 120 | 334 | 215 | 0553 | 0130
3 Q 276,33 106,67 | 276,33 | 133,54 | 107,71 1,04 | 304 | 196 | 0573 | 0135
4 | QPe | 22900 [131,83 | 10639 | 229 | 13310 | 107,22 127 1083|260 168 | 0595 | 0140
1 Kh& ng ché dau vao theo muc nwéc thvong luu (Ztl)
Zoora=
5 1;;:3 341,00 [132,43 162,84 | 132,43 | 106,50 | -17816 193 | 125 | 0,657 | 0,155
Zo02%=
6 1;‘]2’2;5 307,00 132,25 147,29 | 132,25 | 106,40 | -159,71 175 | 113 | 0677 | 0159
Zo=
7 1;”8 , | 22900 (13183 10,75 | 131,83 | 106,02 | -118,25 133 | 086 | 0761 | 0,179
7 =
8 ! 131,47 79,88 | 13147 | 10573 097 | 063 | 0887 | 0,209
131,47
z
9 ! 131,28 6314 | 131,28 | 105,55 078 | 050 | 099 | 0234
=131,28
Ghi chd:  Qtr, Qn: Luu lugng thiét ké tinh toan va luu luong thi nghiém; [
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AQtn: Chénh 1éch lIuu lugng x4 gitra tinh toan va thi nghiém;

Z1L-7T, ZhL-TT: Muyc nudce thuong ha luu thiét ké tinh toan;

Z1LTN; ZHL-TN: Muc nudce thugng ha luu thi nghiém;

AZ1Ln : Chénh 1éch myc nude thugng luu gitra tinh toan va thi nghiém;
Mie: Hé s luu lugng qua tran piano;

mi: Hé s6 luu luong trén 1m chiéu dai binh quan tran piano.

- Luu luong qua tran g véi tan suat thiét ké
. p=1% (Qp1%6=229mM°/s) muc nuSc thugng luu
: . - thi nghiém 1a Zr=131,83m thip hon so véi két
et ’ qua tinh toan 1 0,03m. Khi x4 luu luong véi
ey S e i et T DS tan suat 1d kiém tra p=0,2% va lu vuot kiém
B = / ! tra p=0,1% muc nudc thuong luu twong tmg 1a
= Gaacl Z1.=132,35m va Z71=132,53m thap hon so v&i
’ két qua tinh toan 0,03m va thip hon cao trinh
| dinh dap 133,10m (chua ké dén séng va anh
— e hudng cua gio).
Hinh 4: Keét qua thuc nghiém, quan hé
Q~ZTL~m (PATK)

r -
| =0

- V& hé s6 luu luong cia tran: Voi luu luong
thiét ké Q1,00=229m%/s hé s6 luu lugng cua
tran dat my=1,178; h¢ s6 luu lugng trén Im

3.2. Két qua thi nghiém vé kha ning thao lii SR R .
chi¢u dai binh quan tran piano 1a m;=0,299.

qua tran phuong an sira doi
Két qua thi nghiém phuong an sira doi vé kha
nang thoat i cua tran va quan h¢ Q~Zr.~m
nhu Bang 4 va Hinh 6.

- Kha ning thao qua tran: Pam bao yéu cau,
luu lugng thoat 1i qua tran phu hop voi két
qua tinh toan.

Bang 4: Kha niing thao ciia tran — Phwong 4n sira d6i

Tinh toan Két qua thi nghiém
Trweon AZ7L.
9 TL AZuo.
Stt| hoep Qrr Zrirr | Zar Qm Zrin | ZhiTN ™ Ho
3 ; ™ Ho/Wo | My m;
TN | (mP/s) | (m) (m) | (m3/s) | (m) (m) | (m) (m)

(m)

0| @ & “) ) ©) (/) &) @ a1 mm| | 13| (H)
QPgw | 34100 | 132,56 | 107,01 | 340,76 | 132,53 | 108,72 | -003 | 171 |203| 058 |0989 | 0,251
QPga9 | 307,00 | 132,38 | 106,83 | 306,63 | 132,35 | 10838 | -003 | 155 | 1,85 | 053 | 1015 | 0,257
Qp1% | 229,00 | 131,87 | 106,39 | 230,13 | 131,83 | 107,50 | -0,03 | 111 | 133 | 038 | 1178 | 0,299
Qtg | 163,00 | 131,54 | 10592 | 162,75 | 13151 | 10681 | -003 | 0,89 | 1,01 | 029 | 1224 | 0,31
Qtg | 147,00 | 131,46 | 105,78 | 147,01 | 131,42 | 10662 | -003 | 084 | 092 | 026 | 1255 | 0318
Qtg | 11,00 | 13127 | 10548 | 111,39 | 13126 | 10622 | -002 | 0,74 | 076 | 022 | 1270|0322

(U~ W[ N | —
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MNTL ()

Quan he Q-ZLy~m (PATK)

Muwm, am
14
1.6

Hinh 5: Két qua thuc nghiém,

Lowu beymg od 1 Q')

quan hé¢ O~ZTL~m (PASD)

3.3. Két qua thi nghiém vé ché dp thiy lwc qua tran

Bang 5: Tom tit vé ché dj thity lwe cic phwong 4n thi nghiém

Phuong an thiét ké

Khi x4 il v&i Qu=229m?/s

Phuong an stra doi

Khi xa 1t véi Qu=229m°/s

+ Khu vuc tran:

-Véi Q>120m%s, twong tng voi ty 16 Ho/W,>0,70
muyc nudc ngap sau trén cac phim, cac phim piano
khong phat huy dugc hiéu qua

Khi Q = 60+120m%s tuwong tng véi ty 1€
0,5<Hy/W<0,70, c¢6 su phan chia dong chay qua cac
phim vao va phim ra kha déu, tuy nhién dong chay qua
2 thanh bén phim ra giao nhau (dong chay diy phim).
Khi luu Iwgng nhé Q<60m?/s, twong tng véi ty 1&
Ho/W,<0,50, dong chay qua céc phim vao kha déu.
+ Néi tiép sau tran (dbc nudc): Voi Q>120m3/s
doan sau tran dong chay trugt trén cac bac, doc
nude c6 hiéu qua doan 1/3 chan dbc trude khi do
xuéng bé tiéu ning; Khi luvu lugng nhod
Q<120m®/s hiéu qua tiéu ning cla cac bic nudc

kha tdt

+ Khu vuc tran:

Khi x4 I{i véi Q>Qu=229m?/s, tai phim ra c6 su giao
nhau ctia 03 dong chay (01 theo bé rong phim va 02
1u6ng tir thanh bén) tao thanh diém cuc bo tia nudce
vong cao & gitra phim ra.

Khi xa 1 tir Qu<229m¥/s tro xudng, dong qua cac
thanh phim tach roi nhau, khong anh hudng dén
dong chay tir phim vao d6 xudng phim ra

+ Poan ndi tiép sau tran: Hinh thanh giao thoa
dong chay véi 3 ludng chay chinh phan bd déu
hon trén mit cit ngang tran, tai mii phun dong
phan bd kha déu.

16
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Phuong an thiét ké

Phuong an stra doi

) -
L h

a u .
Khi xa 1t voi Q=147m%/s

3.4.Phan tich vé kha niing thio cia tran
PATK qua tinh toan va két qua thuc nghiém
mo hinh thiy lwe

Véi phuong an thiét ké (PATK) tran Cao
Ngdi dugc thiét ké dang piano co két cau
léch vé phia thuong luu (PK1) phu hop véi
khuyén nghi khi Pr>6m (muc 6.3-TCVN
12262:2018) va véi tran c6 chiéu cao cot
nudce trudce tran <7m, cac thong sd va két cau
tran nhu ndi dung 5, muc 2.2.

Tran PATK duoc thiét ké va tinh toan thiy lyc
ap dung tiéu chuan TCVN 12262:2018 (sau
day goi 1a TCVN 12262).

Tinh toan kiém tra kha ning thoat nudc cua
tran theo TCVN 12262 va theo tai li€u tham
khao: Thuy lgc tran Piano” L& Van Nghi,
Poan Thi Minh Yén, Hoang Nam Binh. Nha
xuit ban khoa hoc k¥ thuat, Ha Noi 2018, ma
s6 ISBN 978-604-67-1190-2. Két qua nhu
Béang 6, Bang 7 va Hinh 7.

Bang 6: Mt bing tran piano — Phuong 4n thiét ké

Tinh todn khd nang thdo qua tran theo
TCVN 12262

Tinh todan khd ndang thdo qua tran theo tai
liéu tham khdao [2]

Ap dung cong thirc (1) va (2) véi 0,5m < Hp <
3,0m

Q=eK,_, W.[2g.H?

Va
P 0,45 W -0,05
K, ,=0814| L | [=% @)
HO HO

Trong d6

M)

Ap dung cong thirc tinh Iuu lwong qua tran

Q=C, W./29.H"

Trong do:

©)

Ho: Cot nudce tran co xét dén luu toc tdi gan, m;

W: Chicu rong tran, bang tong chi€u rong céac
phim nudc vao va phim nudc ra

W =2 Wi + 2 W, (M)

Cq: Hé s0 luu lugng cua tran Piano;

TAP CHI KHOA HOC VA CONG NGHE THUY LOI SO CHUYEN DBE - 2023
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Tinh todn khd nang thdo qua tran theo
TCVN 12262

Tinh toan khda ndng thdo qua tran theo tai
liéu tham khdao [2]

Qu1: Luu luong tinh todn qua tran dang phim
piano loai PK1;

Ki.1: Hé s6 luu luong tinh toan qua tran dang phim
piano loai PK1;

W: Khoang céch gitia 2 tudng bén vudng goc voi
dong chay tai vi tri tuyén tran dé bé tri cac don vi
tran dang phim piano, m;

W =nW,;

N: S6 don vi tran dang phim piano;

W,: Chiéu rong ctia 1 don vi tran dang phim
piano, m: Wy = W, + W, + 2T,

Wi: Chiéu rong 6 vao (6 dén nudc), m;

W,: Chiéu rong 6 ra (6 thoat nuée), m;

Ts: Chiéu rong dinh tudng tran, m;

Ho: Cot nudc thugng luu co6 xét téi van tdc toi
gén, m;

Pt: DO cao than dap tran ¢ thugng luu, bé“lng do
chénh gilta cao trinh ngudng tran (+130,50m) so
v6i day song (kénh) thugng luu. Voi tran Cao
Ngdi, thi P7=24m (Piano dugc dit trén than dap,
khong c6 kénh thugng luu), theo tiéu chuan véi Pt
> 9m thi chon P+=9m;

Khi c6 co hep ngang Cd = Cdo.é‘

Cuo: Hé s6 luu luong cua tran piano chay tu do,
khong bi anh hudng bodi day kénh ha luu va co
hep;

Khi Ho/W, >0,5:

-0,306 -0,150
c,=0705 ) [H_J @

WU
Hoac
: H0 —-0,326 i —-0,140
C‘“’_O'?M'(FJ (W] (5)
Khi Ho/W, <0,5
Co=1885-1768. 10 1215 Ho o
P L,
Hoac
H H
C4 =2,016 —1,868.?0 -2, 214.:0 ©)

P: chi€u cao tran piano

Két qua tinh toan véi Pr = 9m ra Két qua QTtcwn
ghi trong c6t (5) Bang 7

Két qua tinh toan voi P = 1,93m ra két qua Qy ghi
trong ¢t (6) Bang 7

Biang 7: So sanh KQ tinh toan va thwe nghi¢m vé kha ning thao cia tran PATK

Luu lugng Thi nghiém Két qua tinh toan
TT | Zn(m) | thiétke PATK TCVN 12262 TL tham khio [2]
Qric (M*fs) | Qm (ms) (Pr=9m) Qrewn (MYs) (P=1,93m) Qv (M¥s)
(€] (2 3 4) ®) (6)
1 | 134,00 341,00 677,85 328,57
2 | 133,84 307,00 626,11 304,94
3 | 13354 276,33 564,53 270,84
4 | 13310 229,00 475,33 222,08
5 | 132,43 | 341,00 162,84 342,49 163,85
6 | 13225 | 307,00 147,29 307,52 148,07
7 | 131,83 | 229,00 110,75 227,39 111,49
8 | 131,47 79,88 160,69 80,44
9 | 131,28 63,14 126,42 64,21
10 | 131,19 52,93 110,47 53,52
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Hinh 6: Quan hé¢ O~Zu

ZTm)

Thi nghiém (Qn); thiét ké tinh toan (Qrx),
tinh toan kiém tra theo TCVN (Qrcvn) Vva tai
liéu tham khao (Qy).

Nhin xét thay:

+ Két qua tinh toan cua tu van thiét ké (cot 3)
d6i v6i tran Cao Ngbi v6i két qua tinh toan
kiém tra theo TCVN (cot 5) 1a twong dong.

+ Két qua thi nghiém PATK (cot 4) phu hop
v6i két qua tinh toan kiém tra theo tai lidu
tham khao [2] (cot 6) va chi bang khoang 50%
két qua tinh toan thiét ké (cot 3).

3.5. Phan tich, so sanh va lwa chon két ciu
cong trinh hop ly

Qua két qua nghién ctru, nhom tac gia thay ring:

Vé kha ndng thdo: Tran piano Cao Ngdi dat
trén dap cao khoang 30m, theo phan loai cua
TCVN 1a loai tran c6 két cau léch vé phia
thuong luu (PK1), phia trudc tran khong c6 kénh
dan thuong luu, khac véi cac kiéu tran piano
truyén thong 1a c6 kénh dan thuong luu trude
tran dan toi viéc tinh kha nang thao c6 sai sb
16n. Viée tinh toan xac dinh cac théng sb chu
yéu va lya chon cac hé sb trong tinh toan (chua
duoc kiém chimg qua thuc nghiém) gip nhiéu
khé khin cho cic don vi tu van. Qua thi
nghiém, x4c dinh kha nang x4 ctia PATK tran
Cao Ngdi chi dat Qmn = 50%Q7k.

Hién nay, da c6 nghién ctru doi véi dang dap
nay, trong do co két qua nghién ctru dugc xuat
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CONG NGHE

ban trong tai li¢u “Thuy luc tran Piano” qua
tinh toan va thyc nghiém c6 do chinh xéc cao.
Két qua tinh toan thiét ké PASD tran Cao Ngdi
st dung cong thire trong tai lidu [2] va két qua
thuc nghiém la tuong déng, dam bao nhiém vu
th&o qua cong trinh.

Vé tinh hinh thity lwe: Trén tran, dong chay
PASD qua cédc phim lam vi¢c hi€u qua hon so
voi PATK, dong qua cac thanh phim tach roi
nhau, khong anh huong dén dong chay tir phim
vao d6 xudng phim ra (voi Q<229 m¥/s).

Nbi tiép sau tran ctia PASD 1a déc nudc tron,
hudng tam nén c¢6 ché do thuy luc phan bé déu
trén mit cat ngang va 6n dinh hon 1a ddc nude
dang bac, tron khi nhiéu cia PATK.

3.6. Nhan xét

Két qua thyc nghiém cho thay phuong an sira
doi da giai quyét dugc nhirng van dé¢ con ton
tai cua phuong an thiét keé:

- Bam bdo kha ning thao cho cong trinh, dam
bao nhiém vu thiet ké.

- Giam kha nang khi thyc, khi hoa trén dbc
nude noi ti€p sau tran sinh ra bdi hinh thuce
doc dang bac thang.

- Véi két cdu dang hudng tam, dap ung duoc
nhiém vu tiéu nang qua long song hep, giam
khéi lugng dao m¢ rong kénh ha lwu, khdi
lugng dao da hd x6i co thé tan dung xay dung
cong trinh.

- Hiéu qua tiéu nang cua phuong an TKKT
tang 1én tur 5 + 10% so voi phuong an TKCS.
Véi nhitng dic diém néu trén, nhom tac gia
kién nghi so dung phuong an sia d6i la
phuong 4n ap dung, thiét ké va thi cong cho
tran x4 1ii Cao Ngdi, tinh Tuyén Quang.

4. KET LUAN

Tir két qua nghién ciru, phan tich két qua thi
nghiém vé kha nang théo 1ii va dién bién veé
ché @6 thuy luc dong chay trén mé hinh véi 02
két cau tran piano. Lya chon phuong an dam
bao du kha ning thao theo yéu cau, dam bao
ca vé kinh té va k¥ thuat. Kién nghi lya chon
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cac két cdu tran theo phuong an sira doi dé
thiét ké, tinh toan 6n dinh va trién khai trén
ban vé thi cong cho cong trinh tran Cao Ngdi,
tinh Tuyén Quang.

Ngoai ra qua thi nghiém mé hinh mét sb kién
nghi khac cta don vi tu van kién nghi trong

TAI LIEU THAM KHAO

qua trinh thi cong va van hanh cong trinh nhu:
kich thudc hd x6i, pham vi gia ¢6 méi kénh ha
lwu, gia ¢b mai by séng ... va mot sd luu ¥
trong qué trinh van hanh dwgc néu chi tiét
trong bao céo két qua thi nghiém.

[1] Béo cao Tong hop két qua thi nghiém mé hinh thity luc dir 4n tran Cao Ngdi, tinh Tuyén Quang.

[2] Tai liéu “Thuy luc tran Piano” Lé Van Nghi, Doan Thi Minh Yén, Hoang Nam Binh. Nha
xuat ban khoa hoc ky thuat, Ha Noi 2018, ma so ISBN 978-604-67-1190-2.

[3] SO tay tinh toan thuy luc ctia P. G. KIXELEP va cs. Dich Luu Cong Pao, Nguyén Tai. Nha

xudt ban Nong nghiép Ha Noi.

[4] Tailidu “Cong trinh thily cong cot nudc cao” ciia Gs. Ts. Lé Van Nghi va cs. Nha xuat ban

Nong nghiép, Ha Noi 2018.
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