NGHIEN CUU THUC NGHIEM XA LU THI CONG QUA CONG
TRINH KET HOP

Nguyén Quang Cudng

Tom tit:_Poi véi nhitng cong trinh thuy lei, thiy dién lon, viéc xa lii thi cong két hop qua cong
va ddp dang thi cong sé giam dang ké kinh phi ddn dong va kinh phi xay dung cong trinh. Tuy
nhién, ché dg thay luc khi xd 1 thi céng qua cdc cong trinh trén rdat phirc tap, thuwong phdi xdc dinh
thong qua thi nghiém mé hinh thuy luc. Bai bdo nay gidi thiéu ngi dung tinh toan va thi nghiém
phirong an xa lii thi cong qua cong va tran dang thi cong ciia cong trinh thiy dién séng Bung 4.

Tir khéa: Ddin dong thi cong, M& hinh thiy lee, Tran xay dung do.

l. MO PAU

Dén dong thi cdng la cong tac hét strc quan
trong trong xay dung cac cong trinh thuy loi,
thuy dién. Xac dinh dugc bién phap din dong
thi cong hop 1y 1a dam bao cho cong tac thi
cong cdng trinh ding tién do, an todn va giam
gia thanh xay dung.

Vi nhitng cong trinh nho, mua kiét dong
chay thuong duge dan qua 1ong song thu hep,
qua kénh, vé& mua lii thuong dan dong qua cong,
qua kénh.... Gan day nuéc ta xdy dung nhiéu
cong trinh thuy lgi, thuy dién 16n nhu: Sé San 3,
Sé San 4, Ban Vg, Tuyén Quang, Cua
Pat...Néu theo cic so d6 dan dong théng
thuong thi qui md céc cong trinh dan dong rat
|6, ton nhiéu kinh phi. Do d6 lya chon so d6 xa
lii thi cong két hop qua cong va dap dang thi
cong... giam dang ké kinh phi xdy dung cong
trinh dan dong va cong trinh chinh. Tuy nhién,
ché @6 thuy luc khi xa i thi cong qua cong trinh
trén rat phuc tap, can tinh toan hét cac yéu t6

thiy lyc anh huong dén cong trinh va thuong
thdng qua thi nghiém mé hinh thay lyc dé dua
ra bién phap han ché nhitng bat loi ciia dong
chay, kiém dinh cac thong s6 tinh toan dam béo
tinh hiéu qua cao nhét cua cong trinh dan dong
ciing nhu c¢ong trinh chinh.

Bai bao nay gigi thiéu ndi dung tinh toan va
thi nghiém phwong 4n xa Ii thi cong qua cong
va tran dang thi cong cta cong trinh thuy dién
song Bung 4.

Il. KET QUA NGHIEN CUU

1. Giéi thiéu so lwgc cdng trinh thiy dién
song Bung 4

Coéng trinh thuy dién song Bung 4 thi cong
trong 4 nam. Mua kiét x4 1ii thi cong qua 2 cong
din dong c6 kich thuge: 2x 5x 10 (m?), luu
lugng xa 16n nhit Q= 1200 m%/s. Mua i xa 1d
thi cong qua 2 cdng dan dong trén va tran dang
thi cong ¢ bé rong B=92m

Luu luong lap sdng Q=180m°/s

So d6 dan dong thi cong néu ¢ bang 1.

Bang 2.1. Cdc théng s6 dan dong thi cong

Th«ng sé N"m 2010 N'm 2011 N"'m 2012 N"m 2013
Mia KiOt Lo KiOt Lo KiOt Lo KiOt Lo
DEn diing LRBng | LRng s«ngtu | Céng Trun XD Céng | Ceéng Ceéng 8Ep
s«ng | nhi®n céng dEn |B=92m; V132| DD DD DD trpn
cohNp| dEndBng | ding | +céngDD
TCn suEt (%) 10 10 20 5 5 5 5 5
Q x{ teeng( m°/s) 558 5450.2] 1200/ 5704.0 1200| 5704
Q xY céng( m’/s) 558 787.4| 1200/ 2395.5 1200
Q X1 trun( m’/s) 4662.8
MNTL 146.0] 143.7 86.42 143.7
§% quai TL 125 132
MNHL 126.6 139.2| 1295 39.6
§% quai HL 125 127
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B3 man Cang nghé vA Quén 1y x4y dung — Truong Dai hoc Thiy loi

2. M6 hinh héa

Dé nghién ciru tinh hinh thiy luc khi xa i thi
cong, don vi thi nghiém d& xdy dung mo6 hinh
Iong cung, chinh thai véi ty 1€ 1/80. Theo tiéu
chuan tuong tu vé trong luc (Froude), pham vi
m6 hinh 14x22m?,

Cac vat liéu dugc chon phai bao dam dugc
twrong tu vé nham trén cac bé mat két cau cong
trinh tiép xac v6i nude. Trong xdy dung mod

hinh, chia ra 2 loai nham chinh sau:

+ Pdi voi mat bé tong rat nhan, chat luong
thi cong cao nhu mat ddp trdn, cua van, try
pin... thi & mé hinh dung kinh htru co va ton
phun son nhin c¢6 nm= 0.007-0.009.

+ Pdi v6i kénh dao trong d4, 10ng sdng trong
tw nhién...vat liéu trong mé hinh nm =
0.014+0.017, dung vira trat xi mang cat min dugc
danh bong hay dé binh thuong tly timg vi tri.

So dd din dong két hop qua cong va tran dang thi cong thé hién & hinh 1.
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3. Két qua thi nghiém mé hinh

Pé xac dinh kha ning xa qua tran xay do
chung t6i da thi nghiém xa qua tran xay do riéng
biét d6i voi 3 ché do luu lugng Ia:

Q1 = 4662.8m%/s
Q2 =3000.0m%/s
Q3= 2000.0m%/s
Két qua thi nghiém nhu sau:

Bfing 2. X,c ®Pnh kh{ n"ng xy qua trun xCy dé

TT | Q (ms) Zr (M) Zu (M) | Hrua(m) [HOsem’ Ghi cho

1 | 46628 142.60 137.43 11.60 0.290 Chfly ngEp

2 ]3000.0 140.15 134.13 8.15 0.316 Chfy ngEp nhe
3 |2000.0 138.36 131.63 6.36 0.306 Chfy ngEp nhe

Dé tinh hé s6 m chay qua dép tran xay do ap
dung cong thrc tinh:

m'= L
B@Hs/z
Trong d6: Q - Luu lugng thao qua tran xay
do (m3/s)

g - Gia toc trong truong (g= 9.81m/s2)

H - Cot nude tac dung trén dinh tran (m)

B - Chiéu rong tran xay do & cao trinh
V132.0m, ¢6 d6 thém 2 mé bén ¢ dudi tran cao
trinh V145.0m dé tao chiéu rong tran nudc B =
92.0m.
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m’ - Hé s6 luu lugng chay qua tran dinh rong
c6 ké dén anh huong ngap va co hep bén.

Kha ning xa qua tran xay dé két hop voi
cong din dong:

Thi nghiém trudng hop ndy tng véi 3 cip
luu lwong 1a:

Q1 = 5450.0m%/s

Q, = 4000.0m%/s

Q3= 2000.0m%/s

Két qua thi nghiém xa két hop cho két qua
nhu bang 3

Bfng 3. X,c ®Pnh kh{ n"ng x1 kOt hip

TT ZQ Z1L Zul QTrun m Qc Lceng Ghi cho

(m’fs) | (m) (m) (m) trun | (m%fs)
1 2000 |136.64 |131.63 |1262.8 | 031 |737.2 0.717 Khi cba ra céng chbu
2 | 4000 |140.44 |163.20 |[30759 [030 |924.1 0.718 fnh h-&ng h—i ngEp nn
3 | 5450 |142.90 |139.20 | 4400.0 |0.30 |1050.0 |0.733 | Zht~V130 ®O tYnh AZ

V6i két qua thi nghiém nhu trén, dé so bo
phéan dinh kha nang thio qua tran xay d¢ va qua
cong dan dong, dwa vao hé sd luu lugng, thi
nghiém riéng biét cho tran néu trén ta tinh ra luu
lugng chay qua tran, sau d6 xac dinh kha nang
xa cho cong va hé sb luu lugng chay qua cong.
Biéu thirc tinh Iuu lwong 4p dung 1a:

Qua tran: Qtr = m'B\/@H\'S/Z

Qua cong: Qcing  M? 29AZ

Qua su phan dinh luu lugng trén cho thay:

+ Hé s m’ chay qua tran: 0.30+0.31

+ Heé s6 p chay qua cong: 0.717+0.733

Cac gia tri nay co ban 1a hgp ly.

Xac dinh van tdc dong chay:

Trén md hinh x4c dinh van toc dong chay véi
3 cép luu lwong Q=2000, 4000 va 5450 m?/s
cho mét sb vi tri nhu sau:

Khi xa lvu lrgng Q =2000m°/s thi:

Khi xa lwu lwgng Q = 5450m3/s thi:
+ Luu tdc cira vao cong dan dong 12:3.96+6.64m/s
+ Luu toc ¢ giita tran xay do 12:4.76+5.89m/s
+ Luu toc ¢ cudi tran xay do 1a:7.44+9.95m/s

+ Luu tdc & cira ra cong dan dong 12:8.09+10.13m/s

+ Luu toc & dau hd xoi 1a: 5.12+7.29m/s

+Luu toc 6 cudi hd x6ila:  5.91+6.08m/s

Tir cac gia tri luu toc néu trén cho thay dong
chay tir mat dap tran d6 xudng hd mong sau tran
cuc bd c6 thé gy xo6i; con luu tbe dong chay
sau cira ra cia cong s& gdy x6i cho nén da ha
Iwu cong; chi khi gip hd xo6i lwu toc dong chay
giam xudng xdp xi giéi han van tbc chéng xo6i
ctia nén sa thach méi ngimg lai.

Tinh hinh thiy lwe ¢ ha luu

- Trong truomg hop x4 lii két hop khi xa li
luu lwong 16n tir 4000m3/s+5450m3/s thi chiéu
rong duong tran nuéc duge khéng ché & mom
mai nai dau dé quai thuong luu (V132.0m). DBé

+ Luu tdc cira vao cong dan dong 12:3.51+3.68m/s quai thuong va cac tudng bé tong nay déu co
+ Luu toc & gitta tim tran x4y dé 14:3.05+3.70m/sao d6 V132.0m, do d6 noé tao thanh mot tuyén

+ Luu toc ¢ cudi tran xay do 1a:4.73+6.02m/s
+ Luu toc ¢ cira ra ciia cong 1a: 8.08+9.67m/s
+ Luu toc ¢ dau hd xoi 1a: 2.02+5.44m/s
+ Luu toc & cudi hd xoila:  2.36+4.03m/s
Khi xa luu lwgng Q = 4000m3/s thi:

tran nude trude khi dong chay di vao dau dap
tran xay do; tao ra mot ton thit cot nudc cuc bd
trudc khi dong chay di vao dap tran xay do;
dong chay c6 dang song.

- Dong chay tir dé quai thuong luu d6 vao

+ Luu tdc cira vao cong dan dong 12:3.77+5.28m/sddu tran xay do duong mit nudc ha thip tir

+ Luu toc ¢ giita tran xay do 12:4.49+5.94m/s
+ Luu toc ¢ cudi tran xay do 1a:6.30+8.37m/s
+ Luu toc ¢ cira ra ciia cdng 1a: 5.90+9.63m/s
+ Luu toc ¢ dau hd xoi 1a: 3.18+5.91m/s
+ Luu t6c ¢ cudi hd x6ila:  3.08+5.16m/s

2.40m+4.0m, trén mat tran xay do chidu siu
dong chay bién ddi tir 6.0+8.0m tiy theo luu
luong lii. O ddu md bo phai cubi tran dong chay
bi co hep tao ra ton that cuc bo c6 dd chénh trén
6.0m, khi dong chay tir cudi dap d6 xudng chin
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dap hinh thanh ludi nude chay dang song, nudc
nhay dang song sau tran chu luu di léch theo
bién tru da dén cudi hd tidu ning chay sat bo
trai long séng doi 1én dudng thi cong & cubi hd
x6i (V120.0m), d6 dénh cua séng doi cao dén
gan 2.0m.

- Dong chay sau cong dan dong xién sang bo
trai, khong hudng vao gitra 10ng sdng.

- DoOng chay tir cudi tran khdng trum Ién

dong chay tir miéng cira ra ctra cong; bén bo
phai hinh thanh khu nudc quan trong hd chéng
x0i, Iuu téc dong quéan twong dbi manh dat dén
gan 4.0m/s.. Cubi hd tiéu ning do dong chay
cia nudc nhay phong xa doi 1én ngap nén
duong thi cong & cao trinh V128.0m. Vi 2 ché
d6 xa £Q = 4000m*/s+5450m*/s dao dong séng
& 2 bd thi hd x6i v hai mai bo séng ha luu do
duoc néu ¢ bang 4.

Bang 4. Xac dinh chiéu cao séng & ha lru ing véi Qxa

2Q = 5450 (m*/s) £Q = 4000 (m°/s)
Mt c%t ®0 Bétri | Béphfi | Bétri | Béphfi Ghi cho
hs (m) hs (m) hs (m) hs (m)
Mc 8-8 2.0 1.6 1.5 1.2 Cua ra cong
Mc 9-9 2.4 2.0 1.5 1.2 Céch tim dap tran 130m
Mc 10-10 2.4 2.0 1.5 1.2 Céch tim dap tran 160m
Mc 11-11 2.0 1.6 1.3 1.1 Cach tim dap tran 190m
Mc 12-12 1.6 1.3 1.2 1.0 Céch tim dap tran 240m
I1l. KET LUAN nén da gbc méi hét x6i. Pong thoi dong chay l1énh

Qua thi nghiém mé hinh cho thiy, kha ning
thdo ctia cong trinh dan dong la ¢am bao.

Tuy nhién, van tbc dong chay ¢ sau cong con
I6n (khoang 11m/s) do d6 s& gdy x6i 16 cong toi

TAI LIEU THAM KHAO

sang trai do do nén chinh tuyén cira ra cong léch
sang phai dé huéng dong chay vao truc chinh ciia
song ha lwu. Két qua ciia phuong an hiéu chinh s&
duoc gidi thiéu trong bai bao khac.
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Abstract:
EXPERIMENTAL RESEARCH FOR FLUSHING THE CONSTRUCTION FLOOD
THROUGH THE COMBINATION STRUCTURES

During the construction phase of large hydraulic and hydro-power structures, by flushing the
construction flood through the culvert and the uncompleted spill way can help to reduce
significantly the cost of diversion work as well as the total cost of construction. However, the
hydraulic regime in this case is very complicated and used to be identified by a hydraulic model
experiment. This article introduces the method to calculate and conduct the experiment of flushing
the construction flood through the culvert and the uncompleted spill way for the SongBung 4
project.

Keywords: diversion work, hydraulic model experiment, uncompleted spill way.
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