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KET QUA NGHIEN CU'U KET CAU TAM BE TONG GIA CO
MAI PAP DA PO PAP DO KHI XA LU THI CONG

PGS.TS. Tran Qudc Thuéng
Phong thi nghiém trong diém quéc gia vé Dong luc hoc song bién

Tém tat: Xa [ thi cong qua doan ddp dd do ddp dé, van toc dong chay gdy x6i 16 mdi ha heu
ddp va long séng sau ddp, do dé nghién citu két cdu gia co bdo vé an toan ddp da do dap do khi
xd lii thi céng rdt quan trong. Bdi viét néu két qua nghién ciru dang két cau tam bé tong gia co
mdi ha heu dap da dé dap do.

Tir khéa: Pd do, tim bé tong, thép neo.

Summary: /n flood discharge p eriod while flow pass-through section of in-constructing rock fill
weir the flow velocity may cause downstream slope slide and river bed scouring. Thus research
of structure of slope protection in order to provide rock fill weir safety under high flood flow
discharge will play important role. The paper presents the results of research of structure of
concrete slab for protection of downstream slope of in-constructive rock fill weir.

Keywords: Rock fill, concrete slab, steel anchor bar

1. MO DPAU ha lvu dé tranh bi x6i 16 pha hoai. C6 nhiéu
bién phéap bao v€ mai ha luu: Pa hoc, tham ro
da, khung thép bo da dang bac nudc, tdm bé
tong.. Dudi ddy néu két qua nghién ciru vé
tdm bé tong

Lua chon phuong 4n dan dong, xa lii thi cong
13 mot van d& quan trong trong xdy dungcong
trinh thuy loi, thuy dién. Phuong éan hop li
khong chi tiét kiém kinh phi dan dong ma con
rat ngin thoi gian thi cong Dudi didu kién co

bao vé, dap da d6 ban mit c¢d thé cho nuéde R e P
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giépq kinh phi xay dupg, cling 13 yéu cau cét} yﬁ
thiét trong thi cong D061 voi thi cong dap da do
ban mat dac bi¢t 1a khi quy mo cong trinh 16n
hodc luu lwong dan dong 16n, néu khong tan
dung dbi da wu diém nay thi phai ting thém
quy mo cong trinh dan dong khién kinh phi thi
cong tang thém rat 16n, dong thoi cudng do thi
cong cling kho thoa man nén khé dép trngyéu
cau an toan cho cong trinh.

Khi dap da d6 dap dé cho nude tran qua phai
tién hanh bao vé than dap dac bi¢t 1a mai dap

Nguoi phan bién: PGS.TS Nguyén Ngoc Thing
Ngay nhan bai: 24/7/2015

Ngay thong qua phan bién: 15/8/2015 Ghichu :
Ngay duyét dang: 28/92015

Hinhla. So hoa tam bé tong cot thép
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1-M ai thugng luu;
2- Than dap dép do
3- TAm bé tong;

4- Lép dém

5- Thép neo;

6- Lb thoat nudc;
7- Chan dap.

Hinh 2: So hoa thép neo
Ghi chu:
1.T4m bé tong cdt thép.
2. Thép neo ¢18 dai 8.0 m (ca ubn)

3. Cuc bé tong chon trong than dap kich thude
50x50x50cm.

4. L5 thoat nuéc

Nhiém vy nghién ctru la xem xét két cdu ban
dau (néu ¢ hinh 1;2) c6 dam bao an toan khi xa
1ii v6i cac cdp lwu lwong khac nhau (hinh 3),
dac bi¢t xac dinh duong kinh thép neo, sy on
dinh mai ha luu dap khi xa Iii thi cong qua.
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Hinh 3: Qua trinh lii thi cong
Il. KET QUA NGHIEN CUU
Can ctr vao duong qua trinh xa 1 thi cong &
trén, chi y t6i 2 cdp luu luong 1a cép chén li
c6 thoi gian xa 1l dai nhat (Q=2000 m’/s) va

cp luu lwong i 16n nhéat (dinh i Q=6500
m3/s), van toc 16n nhit & ving chéan dap (muc
nudc ha luu dao dong)

2.1. Xac dinh cac thong sé thity luc

Tinh toan kiém tra sy lam viéc két cAu tAm bé
tong néu trén cho 2 cip lru lwong nguy hiém
nhit 1a cip chan lii c6 thoi gian xa i dai nhét
q:=9,50 m’/s.m, (Q=2000m’/s) va cip dinh Ii
l6n nhat c6 van téc dong chay 1én nhat
=31,00 m’/s.m (Q=6500m’/s). Van tdc 16n
nhit & ving chan méi déc (muc nuée ha luu
dao dong).

21.1. Ungvéi capq=9,50m’s.m (Q=2000ni %)

Van téc dong chay V=12,27 m/s ; mach dong
vén toc V'=0,42 m/s

Do sau dong chay : H=0,90m ; 4p suat mach
dong P’=0,40 mH,0O (mét cdt nuoc)

21.2 Ungvédi capq=31,00m’km (Q=6500m’5)

Van téc dong chay  v=16,50 m/s ; mach dong
van tée V’=0,50 m/s

D0 sau dong chay : H=2,32 m; ap sudt mach
dong P’=0,74 mH,0 (mét cdt nuoc)

2.2. Co s&'ly thuyét.

Phan mém ANSYS c6 kha ning phan tich
nhiét on dinh va nhiét khong on dinh trong hé
két cdu. Do truong nhiét va truong thdm co
tinh chat twong ddng vi vay co thé sir dung
cong nang phan tich nhiét ANSYS dé tinh toan
kiém tra thAm qua khéi da d6 dap do.

DPé mo hinh truong nhiét ¢ va mé hinh trudng
thdm twong dong, can thoa min cac diéu kién
dudi day:

2.2.1. Twong ty hinh hoc

Bién ngoai cua mo hinh truong nhi¢t do va
bién ngoai ciia pham vi nghién ciru tham tuong
dong hinh hoc. Khi pham vi tham Ia 16p da
dong déu, mo hinh ciing can dong déu; khi
pham vi thim 1a 16p da khong dong déu, yéu
cau trong mo hinh nén c6 dudng phan chia dan
nhiét khong giébng nhau bao dam twong dong
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duong phan chia 16p da khong giéng nhau.
2.2.2. Piéu kién bién twong dwong.

Tuc 1a bién doan nhiét cua m6 hinh mé phong
nhi¢t d0 va bién ngan nudc pham vi tham 1a
twong dwong Bién din nhiét va bién thim
nuée 1a twong duong, nhiét do trén bién dan
nhiét va cot nude trén bién tham nuée 1a tuong
duong.
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2.2.3. Truong hop tinh toan

Pé kiém tra sy 1am viéc caa tAm bé tong trén
méi, tinh toan kiém tra véi 2 cdp luu luong Q
=2000m’/s va 6500m’/s. Ung véimbi cép luu
lugng do duoc dudng mit nude, van toc... tai
cac mat cat dién hinh (déu, gitra, cudi va chan
dap). So do va cac thong s6 dung trong tinh
toan duoc thé hién ¢ hinh 4-5. Cht ¥ mat cat
chan dap vung myc nude ha luu dao dong,

V =12.27 (mis), V= 0.42 (m's)
H=09 (m)
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Hinh 4: So do tinh todn véi cap leu eong Q = 2000m’/s
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V = 165 (m/s) v'=050 (m's)

H=2% (m)
P -0.74 (mH,0)

Hinh 5: So dé tinh todn véi cdp lwu wong Q = 65 00m’ /s

Ghi chu:

(1). Bé tong chdng tham mai thuong luu.

(2). Pa dap than dap, n=23%

(3). T4m bé tong (ron gxdaixcao)=(9x6x 1)m
(4). Neo thép cim sau vao (2), dit cach nhau
toi da 2,5m

2.2.4. M6 hinh tinh todn

Tinh toan kiém tra két cdu tdm bé tong bang
phan mém ANSYS.

Khdi da d6 va tam bé tong str dung phan tir ing
sudtphang 4 diém nit PLANE42, mdi nut c6 hai
béc tu do chuyén vi theo phurong X va Y.

Thanh thép neo sir dung phan tt BEAM3. Day
14 phan tir thanh 2 chiéu chiu kéo nén doc truc
va chju uén. Pic trung hinh hoc ctia phén tu la
kich thudc mit cit ngang ctia phén ti.
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Do céc tam bé tong dugc xép trén 16p dém, kha
ning bam dinh theo phwong vudng gbc rat nho,
cac tam bé tong dwgc dugc giir trén khdi da thong
qua thanh thép neo nén trong mé hinh tinh toan
da sir dung phan tir tiép xic mé phong tiép xic
mit giita cac tAm bétong va bé tong voilop dém.
Sir dungphan tir tiép xic TARGE169-CONTA 172
voi dactrung vét liéu 1a hésd ma sét.
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Hinh 6: Mé phdng tam bé tong va thanh neo
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Do bé tong 13 vat liéu khong thdm nén chu yéu  dung1én phia ngoai mai bé tong.
la dong mat trén mai bé tong. Vi vay trong mo
hinh tinh toan, gan 4p luc thiy tinh tac dung
1én phia trong tdm va 4p lyc thiy dong tac

M6 hinh phan tir hitu han mé phong két cu
khéi da d6 bao vé mai ha lwu bang tam bé tong
néu & hinh 6 d&én hinh 14.
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Hinh 7: Chi tiét mang hedi phan tir hitu Hinh 8: Chi tiét mang hedi phan tir hitu
han tai vi tri dinh han tai vi tri chan
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Hinh 9: Phé6 chuyén vi tong tai mdi ha heu, Hinh 10: Lyc doc trong 3cdc thanh neo,
0 = 2000m’/s Q = 2000m/s
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Hinh 11: Ung sudt kéo Ion nhat trong tam Hinh 12: Phé chuyén vi tong tai mdi ha
bé tong, O = 2000m’/s lueu, Q = 6500m’/s
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Hinh 13: Luc doc trong cdc thanh neo, Hinh 14: Ung sudt kéo lom nhat trong tam
O = 6500m’/s bé tong, O = 6500m’/s

2.3. Két qua tinh toan két cAu

2.3.1. Tinh toan lyc kéo
2.3.1.1. Ung véi cap heu heong 0=9,50 m’/s.m (0=2000 m3/s)
Luc doc 16n nhét trong thanh neo N = 127,847kN

- Kiém tra kha nang chiu kéo ctia thanh neo rng véi duong kinh thanh neo ¢25:

12784 1
= # =651(daN/em’) < =R, =—x2100=1750(daN/cm’ )
3,1416x2,5 k 1,2
6:=651(daN/cm?) < [Ry] =1750 (daN/ecm®)
Thanh neo ¢25 du kha ndng chiu kéo.
- Kiém tra kha nang chiu kéo ctia thanh neo rng véi dudng kinh thanh neo ¢18.
12784,7 1
= —— " =1256(daN/cm’ ) < R, =—x 2100 =1750(daN/cm’
3,1416x1,8 k 1,2
0:=1256(daN/cm’) < [R,] =1750 (daN/cm?) Véi bé tong M 250 ¢6 R, = 1400 kN/m”
Trong dé: - 2100 (daN/cm®) 1a ung sudt kéo R,=1321 kN/m” <[ Ry] = 1400 kN/m’
cho phép cta thép neo Trong do: - 1400 (kN/m?) 1a g suét kéo cho
- 1,2 1a hé s6 hiéu chinh phép cua bé tong
Nhu vdy duong kinh thanh neo ¢18 du kha - 0,8 l1ahé sd hiéu chinh
nang chiu kéo.

Oy

Oy

Bé tong dam bao kha nang chiu kéo.

- Kiémtrakha nang chiu kéo cuatam be tong 2.3.1.2. Ung véi cdip luu lwong Q = 6500m’/s
[‘J:ng suat 'kéo lén nhat trong tam bé tong tai dlér? Luc doc Ién nhét trong thanh neo N, =
ticp xhc girabétong va thanhneo §;=1651 kKN/m" ;43 937 KN

Ung suét kéo trung binh tai vi tri tiép xiic SI =

0821651 — 1321 TN/ Kiém tra kha nang chiu kéo cua thanh neo
,8x = 'm

ung voi duong kinh thanh neo ¢25:

_10398,7
3,1416 x2,5°

= 529 (daN/em )< %R L = %x 2100 =1750 (daN/em ?)

Oy
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6:=529(daN/em?) < [Ry] =1750 (daN/cm®)

- Kiém tra kha nang chiu kéo ciia thanh neo ng véi dudngkinh thanh neo ¢18:

10398,7

O =————5

3,1416x1,8
6:=1021,6(daN/cm’) < [R,] =1750 (daN/cm?)
Thanh neo c¢é dwong kinh ¢I8 vin dii khd
ndng chiu kéo.
- Kiém tra kha nang chiu kéo ctia tm bé tong
Ung suat kéo 16n nhét trong tdm bé tong tai
diém tiép xuc giita bé tong va thanh neo
8,=1267 kN/m’
Ung suat kéo ting binh tai vi tri tiép xiic S,;=
0,8x1267 =1014 kN/m’
V6i bé tong M250 c6 Ri=1400 kN/m’
R=1014 kKN/m’ < [R,J=1400 kN/m’
Bétong dam bao kha nang chiu kéo
2.3.1.3. Kiém tra lyc cat voi thanh neo 18
Két qua tinh toan & hinh 15

13,9

T,=——

3,1416x1,8

1.=1,37 (daN/em?) <[1.] =1083 (daN/cm’)

Thanh neo dam bao kha ning chiu cat tng véi
cac cap luu luong

Thanh neo co duong kinh @18 dim bdo khd
nang chiu luc kéo va luc cdt.

2.3.2. Kiém tra én dinh mdi ha heu

Két cau bao vé mai ha luu can dam bao diéu
kién méai o6n dinh tong thé ung voi cac cap luu
lugng xa khac nhau.

2.3.2.1. S6 liéu tinh toan

Tinh toan trong trudong hop chiéu cao khdi da
khi tran nudc 1a 16,0m. Mat thuong luu khoi
da d6 dugc biao vé bang 16p bé tong khong
thdm v6i hé sé mai m=1,4. Mt ha luu khdi da
d6 dugc bao vé bang tim bé tong cot thép dit
trén mai véi hé sé mai m = 6. Chiéu dai mit
dap tai cao trinh tran nudc L = 239m. Chi ti€u

= 1021,6(daN/en” )< =R, =

=1,37(daN/em?) <R, =
k

1
—*2100=1750{daN/em’

b

&I w
MIR =-,11T&11
ELEH=12666
Ba =, 139027

EIENm21622

6l ..0G0SB  =_003E§ . B
- OEFER - C30EY =L JCELEET

DCL.2012-6/30: Tinh toan dcog Ehem qua dap ds do tromg thoi ky EbL camg

J12802%

Hinh 15: Lirc cdt trong cdc thanh neo
itng véi cap hweu hrong Q = 6500m’/s

Kiém tra kha ning chju cit cua thanh neo tng
voi duong kinh thanh neo ¢18:

1 1300 :1083(daN/cm2)
1,2

co ly cta cac loai vat liu dung trong tinh toan
nhu sau:
Bang 1: Chi tiéu co'ly cta vat li€éu dung
trong tinh toan

s 1en ybh E
TT | Vat liéu (T /m3) (kN /mz) v
1 Bétong | 2,50 2,4x107 | 0,20
o | Khoi da, 6 o606 | 025
do
3 Ro da 2,00 2,1x106 | 0,25
4 Thép neo | 7,85 2,1x108 | 0,30

Hé s6 bao dam [Kod]- duoc xét theo quy mo,
nhiém vu cta cong trinh, d6i v6i cong trinh co
méi déc nhan tao bang da dap co thé lay theo
bang sau:
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Hé s6 6n dinh [K 4]
Dic biét Cép 1 Cép 11, I, IV
1,25 1,20 1,15
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2.3.2.2. Két qua tinh toan

Kiém tra 6n dinh mai ha luu dap d4 d6 bang
phan mém Geo-Slope

Két qua tinh toan néu ¢ hinh 16;17

37

.................................
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Khoeng Cach

Hinh 16: Hé s6 6n dinh mdi vrng véi cdp heu heong q=9,50m3/s.m, Q=2000m3/s (K=3,751)
K=3,751>[K]=1,20

ccccccccccccccccccccccccccccccccc

Can Do
MERHEEEE
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Khoang Cach

Hinh 17: Hé s6 6n dinh mdi vng véi cap heu lwong g=31,00m’/s.m, Q=6500m’/s (K=3,094)
K=3,094>[K]=1,20

Nhu vay: Mai dbc ha lwu 6n dinh véi moi cép
luu luong 1i.

M. KET LUAN

Qua thi nghiém mé hinh va tinh toan kiém tra ké
cau, 6n dinh gia ¢6 mai ha luu dap da dd bang
tAmbé tong co thé it ramot s6 nhan xé sau:

- Tém bé tong c6 kich thude 9x6x1 m (daix
rong x day) c6 duc 16 thoat nuée, dwge neo
vao than dap bang céac thép neo ¢18 dai 8m (ca
ubn), cac thanh neo dit cach nhau téi da
2,50m. V&i két cau tam bé tong nhu trén dam
bao 6n dinh, an toan cho cong trinh khi xa I
thi cong qua doan dap da d6 dap do.

- Theo céc cong trinh da thi cong & thé gioi
va trong nudc, khi thi cong tdm bé tong cot
thép bao vé mai dap da d6 ddp do can chu ¥
bién phap thi cong: dit san thanh neo trong
than dap, mot dau gin vao cuc bé téng c6 kich
thude 50x50x50cm (chon sén trong than dap)

modt dau thanh neo han (hay budc) vao khung
thép, sau d6 do tam bé tong cot thép tai cho.

- Cac két cau trén phu hop véi cic cong
trinh: Chiéu cao dap da d6 ddp do H<16m, mai
déc m>6 va luu luong don vi li thi cong
q<31,00 m’/s.m.

Tuy nhién dé cing co thém co s& khoa hoc cho
viéc ung dung giai phép trén vao thuc té, can
tiép tuc thue hién cac n¢i dungnghién ciru sau:

Nghién ctru ché do thiy lyc dong chay qua
cong trinh dan dong; nghién ciru bao vé chan
méi ha Iuu dép; nghién ctru két cau gia ¢ bao
vé 2 vai dap, 2 vai ha luu dap, 2 mai bo song
ha luu dap; nghién ctru x61 1é ha luu trén mo
hinh 16ng mém; nghién ctru gia c6 mai ha luu
dap da do dap do bang khung thép bo da dang
bac nudc...

Nhirng ndi dung nghién ctru trén chung t6i s€
trinh bay vao dip khéc.
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