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CONG TRINH THUY

NOI DUNG MON HOQC
Chwong 1. Téng quan vé Tai nguyén nwéec VN.
Chwong 2. Co s& ky thuat thiét ké cong trinh
thay loi (CTTL).
Chwong 3. H6 chira nwéc.
Chwong 4. DPap dang nwéc
Chwong 5. Cong trinh théo la
Chwong 6. Cong trinh dan nwéc.
Chwong 7. May thay Iwc.
Chwong 8. Thay dién.
Chwong 9. Tram bom

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy
COSG KY THUAT THIET KE CTTL
Bon giai doan thyc hién dy 4n:
1- Khao sat.
2- Thiét ké :
- Lap Bdo cdo ky thuat (nghién ciu Tién kha
thi), Lap Dy 4n dAu tu (nghién cifu Kha thi).
- Thiét k& k§ thuat.
- Thié't k& thi cong.
3- Thi cong.
4- Quén Iy.
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thily
CO SG DU LIEU THIET KE

1- Dia hinh (ty 1&¢ 1/50000, 1/10000,1/2000,
1/1000, 1/500).

2- Dia chat: Dia chat ki€n tao, dia chat
thiy viin, dia chit cong trinh, dia chat
thd nhudng.

3. Khi tugng - Thiy vin.

4. Méi trugng.
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CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thity
CO SO TINH TOAN

1. Phan cap CTTL (cap L, ILIILIV,V).

- Cong trinh (CT) lau dai.

- CT tam thoi.

- CT chi yéu.

- CT tht yé&u.
¥ nghia cia phan cap ???
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CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily
2. NOI DUNG TINH TOAN
- Tinh todn thuiy vin;

- Tinh todn thiy ning;

- Tinh todn thuy luc;

- Tinh toan lyc tac dung 1én CTTL;
- Tinh toan thim;
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CONG TRINH THUY
Chuong 2: Co s thi€t k& Cong trinh thiy
- Tinh to4dn 6n dinh va bién dang;
- Tinh todn ké't cau;
- Tinh toan va dy bao tac dong moi trusng;
- Tinh todn Kinh té&.
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy
2
TAI TRONG, LUC

* T4i trong va Iuc tdc dung thudng xuyén:

Bao gdm: Ap lyc nuéc tinh, dong, diy ndi,
tham, 4p luwc nuéc trong cic 16 réng...
tng v6i MNDBT va thié€t bi chéng tham,
thoat nuéc lam viéc binh thudng, ap luc
dat c6 xét dén tai trong trén mit, Wng
suit trude cua két cau.
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy

* TQi trong va lu'c tdc dung tam thdi dai han:
(ap lyc da't b3 sung do bi€n dang nén, k&t
Cﬁ}l, n}liét, ap luc bun cat, tir bi€n, co ngot
két cau).

* Tai trong va hue tdc dung tam thoi ngin han:
(Thiét bi nang, tau thuyén vat trdi va cham,
song, gio, nudc va).

* TQi trong va lu'c tdc dung tam thoi diic biét:
(Pong da't, nd min, gi6 khi bio, nuée va khi
cit tai hoan toan).
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thily

TO HOP TAI TRONG
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CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thiy

1- T8 hop TT co ban = thuwdng xuyén + tam thoi
dai han + tam th&i ngin han.

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily

2- T8 hop TT diic biét = thuding xuyén + mot AP LUC NUGC
trong s6 tam thdi diic biét.
- Xét ca 2 té hgp va chon trudng hgp nguy hiém
7/21/2014 1 7/21/2014 12
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CONG TRINH THUY
Chuong 2: Cg sG thiét lsé' Cong trinh thiy

M
p,> ap suat

nwéc tac dung
A tai A

F-> lwc tac dung
[én mat MN
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CONG TRINH THUY
Chuong 2: Co sé thi€t k& Cong trinh thiy

AP SUAT NUGC
TAC DUNG LEN
THANH PHANG

AP SUAT: Biéu dién biing 1 vecto:
Phuong : thing géc véi mit tac dung.
Chiéu: huéng vao miit tic dung.
Cuing do: p = pgh(N/m?)

(p~> ty lé tuyén tinh véi chiéu sau)
14
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CONG TRINH THUY
Chuong 2: Co s thi€t k& Cong trinh thiy
1. AP LUC THUY TiNH:
Ap suit nuée p tai do sau h so véi miit thodng:

2
p=pgh(N/m")
v6i p=1000kg/m?3: khdi lugng riéng nudc.
Ap Iyc tuong dueng tac dung lén mit phing S:

F= poS(N)

Po: 4p suit tai tim mit xét, S di¢n tich mit xét.
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CONG TRINH THUY
Chuong 2: Cd s6 thi€t k& Cong trinh thiy

B

o

2H/3 2 |H
¥ 2, Po=pgH/2

b Apa=pgH
F=p,S=p,bH= pghbH?/2

PGS. Dr. Nguyén Th(”’mg

CONG TRINH THUY

Chuong 2: Cd s§ thi€t k& Cong trinh thiy

Tinh va vé ap luc twong duong F Pg = 0

(Vi hy=0)

P, = pghc

A
Py =pgH
H H_H
F=m5(bLAB)=mEb_7

sina
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CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily

R

e e e
he mr B/ -
LTI s

V:LJ(,JY

Hinh 2.1 Sa d8 mét 56 e tde dung lén CTTL
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CONG TRINH THUY CONG TRINH THUY

Chuong 2: Co s thi€t k& Cong trinh thiy Chuong 2: Co s6 thi€t k& Cong trinh thiy
i T —H ﬁ*‘l\—:’ Bai tap:
NG T \ H H
A L gl L el J“‘ . Cho mdt dap bé tong cé kich thudc nhu hinh vé.
| ;L‘ 5 g 481 Wi ufHe - |

Xac dinh ap lyc nq’é‘c tac dung lén cong trinh
(tinh cho b=1m chiéu rong):

- Thiy tinh.

- Pdy ndi.

Ma héng tham £
ang chong tham 2

) e

) ]
e s S g Wil
Ht_} | H, ‘ T WL
| tw, - o HI e YH 4
H | V/ 1 T ,«1‘ / ' 4
A ot K PR & l“
a, >Hé so giam ap P
. N , s P e . 3 N
Hink220  Bidu dd dp li> thdim va ddy ndi 1dc dung len ddy CT trén nén ddinii né. - Bun cat v6i dung trong day noi y4,=0.7 t/m° va

(a) trumg hop khong co man chdng thdm va vt thodt nudc g()c nﬁi ma S{lt (p=200.
(b) trugmg hop ¢ min chong thdm v

b - Tham (hé so giam 4p luc o,=1).

PGS, Dr. Ny aT TG 1P 8 mém chon thdn va ot thod ek TN TR P4y ndi+Tham > Ap lve ngude
CONG TRINH THUY CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy Chuong 2: Co s6 thi€t k& Cong trinh thily
MNDBT=55m AP LUC THUY PONG

Khi nuéc d&€n gdn mot vt can cé dinh, ngoai dp luc
thiy tinh con c6 thém méot tac dung luc b§ sung
- ap luc thay dong P.

Bun cat, +30m

Slhi el T NHL=20m P=k,pV*A(-cosa) (N)

Cht m/a=15m [~~~

B c v6i V van tdc trung binh, a géc giita huéng dong
chdy va miit tdc dung, A dién tich, k, hé s6 chay

a=5m  b=25m vong 18y nhu sau:
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CONG TRINH THUY CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thiy Chuong 2: Co s¢ thi€t k& Cong trinh thily
AP LUC THUY PONG ta Bai tap:

Xdc dinh 4p luc thiy dong tic dung 1én tru
pin ¢6 dang lugn tron. Dién tich A=80m?,
van toc trung binh dong chay la 4m/s, géc
dén a=75".

k, =0.4
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CONG TRINH THUY
Chuong 2: Co s thi€t k& Cong trinh thiy

AP LUC SONG
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy

A > Bwéc séng

: ﬂ Truc séng ;
P N N o | \
\/ h'

Muc nuée hd tinh

7/21/2014. ' 26
PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy
Vantocgio:  w,=k,w(m/s)
o vén tdc gi6 thuc do & cao do Z, @,, tde dd gi6 & cao

d6 10m so v6i miit hd.
k,, hé s6 quy ddi khi Z khéc cao 36 10 m so véi miit

hé.
Chiéu cao 2 |65 8 |[10] 12| 17 | 20
thuc do (m)

k, 1.25 (1.05/1.03| 1 | .98 | .94 | .89
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thily

Tan sud't phu thudc cip cong trinh:

Cap CT Tén suit gié p%
MNDBT |MNGC
I 2 20
I 2 20
I 4 30
v 4 50
\Y 10 50

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thiy
PA GIO (D): Phy thuéc hinh dang hd.

Pz58 B

\

Dang d6i xing Dang dai va hep Dang cong

Hinh 2.4 Da gid D d6% vdi mét s&' dang hé chita
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CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily

XA C PINH THONG SO SONG
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CONG TRINH THUY

Chuong 2: Cd's§ thié’t_ké' Cong trinh thiy

Khu siu

CAC KHUNUGC TRONG VUNG GAY RA SONG
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CONG TRINH THUY
Chuong 2: Cg sG thié’t_ké' Cong trinh thiy
XA C PINH THONG SO SONG
- Khu nuéc sau: H > /2 ddy khong anh hudng dén
hinh dang va kich thudc séng.
- Khu nuée can: Hy, < H <A/2 ddy c6 anh huéng
dén hinh dang va kich thuéc séng.

1+m?
m2

A
Hyy =, (0,47+0,23:%)

s
v6i m=ctg(a) mai doc bo.
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CONG TRINH THUY
Chudng 2: Co s6 thi€t k& Cong trinh thiy
Cong thiic thy'c nghi¢m tinh théng s6 séng:
Andreanov:

h, =0,0208c/*D"?

Pa gi6 D tinh bing km.
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thily

Lapzovski - Khu nudc sdu:

hy, = 0,073k @,/ De

véi € chidp doc song:
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CONG TRINH THUY
Chudng 2: Co s6 thi€t k& Cong trinh thiy
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CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily
Lapzovski - Khu nudc can:

hs = klhOS ' 7\’s = k27‘05

H/A, | 0.01 | 0.1 0.2 0.4 0.6 1

S

k, JA19 | 435 | .652 | .823 | .904 1

k, 251 | 564 | 703 | .832 | .904 1
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CONG TRINH THUY

Chuong 2: Cd sé thiét k& Cong trinh thiy
BIEU DO TINH AP LUC SONG

C
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy

D§ dang cao truc séng so véi muc nudce tinh:

7/21/2014
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CONG TRINH THUY
Chung 2: Co s6 thi€t k& Cong trinh thiy
CONG THUC GAN PUNG TiNH AP LUC

TUGNG PUONG P
' 2
Py (H+hs+hzs)<H+pH)_yn H2
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thily
Truong hop mit nghiéng
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: Y
P3h = P3h (4_50 _1)

40

CONG TRINH THUY
Chuong 2: Cg s& thiét k& Cong trinh thiy
Bai tip: Cho biét van tdc gié tai cao do
10m so véi mit hé 1a 20m/s. Pa gié hd 1a
D=2 km. Kich thuéc va muc nuée hd
nhu hinh vé sau.
- Tinh ap lyc sé6ng (Andreanov) tac dung
1én miit dap bé téng thing ding.
- Gia thi€t bay gid miit dap nghiéng 60° so
v6i phuong ngang. Tinh ap luc séng

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily

H=15m

tuong @ng.
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CONG TRINH THUY
Chuong 2: Cd 56 thiét k& Cong trinh thiy

TINH TOAN THAM
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CONG TRINH THUY
Chuigng 2: Cd sd thiét ké Cong trinh thiiy
GIGI THIEU

- Tham la sy chuyén dong cia chat
long trong méi trudng cé cic 16
hoiic khe rong (dat, d4, bé tong,...).

- Khi ¢6 cong trinh (cong, dap,...) = tao
nén chénh l¢ch cot nudc thugng va
ha luu cong trinh > xuét hién dong
thim trong moi trudng rong.
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CONG TRINH THUY
Chuong 2: Co s6 thiét k& Cong trinh thiy

/
YRSy
) W o N1 0 8 T T . T

Tang khong tham

THAM CO AP DUGI CONG TRINH

CONG TRINH THUY
Chuong 2: Co sé thiét k& Cong trinh thiy

9 A-A
[P S —
= - :
N Z b ‘

T / = T

\;@ NSNS ”

Np F ‘ koo
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THAM CO AP DUGI CONG TRINH

46

PGS. Dr. Nguyén Thong

)

THAM VONG QUANH CONG TRINH

______ (Nhin tif trén xudéng) a7
PGS. Dr. Nguyen Thong

CONG TRINH THUY CONG TRINH THUY
Chuong 2: Co s& thiét k& Cong trinh thiy Chuong 2: Co s§ thiét k&' Cong trinh thity
b" IR . e T ,? N gl
4 - e Dudng
i o /1 bdo hoa

-1
X | Viing khong
c6 nude
Viing bio Biing dé thu nude
hoa nudc

!

| | (¥ 3
NNV NV N/ NN/ NV NV NNV TN/ NV TNV T/

Tana khona tham

THAM KHONG AP QUA CONG TRINH
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CONG TRINH THUY
Chuong 2: Co s6 thiét k& Cong trinh thiy

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh ﬂly
TAC HAI DO THAM GAY RA

S
/ e N
b A— N\
/ kg / Uéng bao hoa \J L
i e —
e g e e
AVARNUACATANA NS NANANN NN CAR AN Truot

mad

= T 49 = % —_—
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CONG TRINH THUY CONG TRINH THUY

Chuong 2: C¢ sé thiét k& Cong trinh thiy

TAC HAI DO THAM GAY RA

PGS. Dr. Nguyén Théng

Chuong 2: Co sé thiét k& Cong trinh thiy

P LUGI THAM

CONG TRINH THUY
Chuong 2: Cd sé thiét k& Cong trinh thiy

Iy
4
4
i vt ot
Y
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PGS.

CONG TRINH THUY
Chuong 2: Co s§ thiét k&' Cong trinh thity

Khai niém vé dong théimJL ng MT dat da

1. Dong tham thuc va dong thdm Darcy

~Dong tham Darcy => SEEPIW
T6c 40 tham biéu kién: v, = ki

Vi . £
- DOng thim i = Ve, %

2. PT Bernoulli — Nang ludng dong tham

* Téng thé nang ciia dong thadm tai A

« Trong MT dét, v = 0,01 mis (cat th)

= cbt t6c db = 5x105 m => nho, bd qua Mat chuan




CONG TRINH THUY
Chuong 2: Co s6 thiét k& Cong trinh thﬁy

Co ché va trang thai dong tham trong MT d4t da

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy
MOT SO KHAI NIEM CO BAN

1. Déng th&m tir A d8n B do hidu thé néing Ah: _Ah on
Trong lugng riéng:
R ez
W Thé tich Trong lugng
3

2 Tuy theo quan hg gitfa v ~ i dong tham: 'Y - (kN / m ) .
« Chity tfing — Laminar flow => Phén len 04, V Vk Khi W
= chiy roi — Turbulent flow = Chéy trong da Vr k
nitng, sdi cuti, catrdthe, 0 e [ I ' ISR PSS B O I S s -

[ Trong lugn - P
3. Tuy theo trang théi ciia dong tham: ong luong V. NuG¢ ﬂ.—wn

- Db dinh — Steady fl ot téc 1o Kt e
a0 ;;?g?t?a;lmm :;ve ﬂ::;“: I‘:eudng theo Viing chay réi Il rie ng lfdt ° V ll.:'.:.-.. .-.:'.l. W
thoi gian tai mOt diém hoiic mot mét oAt; '-:_'_-l_'-l_'l-:_‘-
- Dang khang &n dinh — Transient flow =
dong thm 6 ché d0 thuy it thay a6i theot. W oL W'1 Vh '.':-'.' Ha t"" Wh
i un,
4. Dang thdm con cb thé |a “confined” — o (kN / m )
déng tham c6 ap, hodc “unconfined’ — V '_- .F.-' ._'_- ._1_- __'l-
dang tham khéng ap. L "L Ll L]
- 56
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CONG TRINH THUY CONG TRINH THUY

Chuong 2: Cd sé thiét k& Cong trinh thiy
Trong lugng riéng bao hoa:
W, +W,,
Von = ———"(kN/m?®)
Vv
Véi W, trong lugng nuée chi€m day V..
Trong lugng riéng diy ndi:

Yan =Yon —1
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Chuong 2: Co sé thiét k& Cong trinh thiy

Po6 4m cua dat: Ty 1é giita nuéc trong dat va
trong lugng hat.

% =100 W, %
) ! W,
Do bao hoa cua dat:

gV
VI'
G<0,5 da't hi Am
0,5<G<0,8: dat Am
G>0,8 di't bio hoa

PGS. Dr. Nguyén Tlléng

CONG TRINH THUY
Chuong 2: Cd sé thiét k& Cong trinh thiy

Do rong: Ty 1é giita thé tich 1§ rdng va tdng thé

tich mau.
e men n%:loo%%

Hé s6 rong: V
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh t_hﬁy
2. Phuong trinh ¢ ban ciia dong thAm
Trong ly thuyét thAm, van téc thAim V la
gia dinh va xem dong thim di qua cd
mdi truong thim (V=Q/w).
V: van téc thim trung binh.
Q: Ivu lugng tham.
o: dién tich mit cit thAm thing géc véi
dong tham.
Thuc té, dong thAm di qua cic khe va 16
eisvAn toc thue V,>V. °

10



CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thuy

MO HINH HOA TRONG NGHIEN CUU THAM QUA
MOI TRUONG RONG

IMO PHONG- diing U|

u;=U/mn
véin=V /V
U=Q/®

o dién tich
tham.
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CONG TRINH THUY NANG CAO
Chugng 1: Thim qua cong trinh

HE SO THAM k
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CONG TRINH THUY
Chuong 2: Co s6 thiét k& Cong trinh thiy

1LE0Z

L s LE-04
LoaidatX 1 /
' \! / LE06
K= TSx1ms Hyd. Cond.
e LR
I

- K;.=_?.5_x_0_4_nlls_ — LE-10
K': ix_u:—""; —— LE-12

T 1E-12

50 50 40 30 20 10 °

Negative Pore-water Pressure (kPa)

Figure 4-12 Hydraulic conductivity functions used for Ksat sensitivity
analyses

CONG TRINH THUY
Chuong 2: Co sé thiét k& Cong trinh thiy

A A

Hé so tham

PGS. Dr. Nguyén Thong

CONG TRINH THUY

CONG TRINH THUY
Chuong 2: Co s& thiét k& Cong trinh thiy

Chuong 2: Co s§ thiét k&' Cong trinh thity

Phuong trinh vi phan hién tugng thAm phing -
Cong thiic Darcy V= - kJ:

@
# K = hang so
k| -=i-L1 i il
U,, U,: hinh chi€u vén t6c thAm V xuéng x, y.
Ky, ky: hé 56 tham theo phuong x, y.
H =H(x,y)=y+p/y : ¢0t nudc tdc dung dong tham.
. 1 1 1 1 p(x,y): 4p suat.
~ - A, 2 & . 66
PGS. Dr. Nguyén Thong Ap suat Pcé, D'r’.aggﬂuay“;?e "Thong
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CONG TRINH THUY
Chuong 2: Co sé thi€t k& Cong trinh thiy
Xét phuong trinh lién tug¢ cho khdi vi phan:

y
U, + o dy y
dy Z
—_— —
U, X
dx

oJ
dx)dydz+(—2
oy

PGS. Dr. Nguyén Thong|

dy)dxdz =0

67

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy
Phéi hgp véi hé phuong trinh (1):
(2)

DAy la phuong trinh vi phin c¢o ban cua
dong thAm phing dn dinh.

68

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s& thié’t_ké' Cong trinht_hiiy
Xét trudng hgp méi trudng dong chat :
k =k, : hiing so’
k, =k,: hing s6

CONG TRINH THUY
Chuong 2: Co sé thiét k& Cong trinh thiy

Xét trudng hgp médi trudng dong chat va
dang huéng :
k,=k =k=hiing s&

Chuong 2: Co s& thiét k& Cong trinh thiy
Xét truong hgp méi truong dong chat va
dang huéng.

ham thé,

X,Y) =const > Puong ding thé
PGS. Dr. Nguyén Thong (P( y) ng dang e

2 2
. . O°H  O°H @
o0°H o0°H 2 2~
kK, —+k,—=0 ©® ox“ oy
tox? 7 oy?
Phuong trinh (4) trén goi la phuong trinh
Laplace.
= — 69 — _ 70
PGS. Dr. Nguyén Thong PGS. Dr. Nguyén Thong
CONG TRINH THUY CONG TRINH THUY

Chuong 2: Co s§ thiét k&' Cong trinh thity
Xét truong hgp méi truong dong chat va
dang huéng.
Goi Y ham dong véi:

y(X,y) =const > Pusng dyng

PGS. Dr. Nguyén Thong
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CONG TRINH THUY
Chuong 2: Co s6 thiét k& Cong trinh thiy

¢o(X,y) = const

Tao thanh lu6i tham.

73

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy
Xét giita 2 dudng ding th& h, va h, ta c6:

K ds, =k, — I g5

? ds,.tgoL,

PGS. Dr. Nguyén Thong P

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy

THAM KHONG AP QUA
MOI TRUONG XOP

75

PGS. Dr. Nguyén Théng

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thily
Cong thiic J. Dupuit

=
H1

PGS. Dr. Nguyén Th(”’mg

CONG TRINH THUY
Chuong 2: Cd s6 thi€t k& Cong trinh thiy
Cong thic Darcy:
dh
V=kl=-k—(m/s) (2

o dx
k : hé s0 thAim (m/s)
J : @9 doc thiy luc
dh : tdn that niing ligng (mH,0)
dx : vi phan dudng di dong thAm.

77

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily

Xét dong thadm di qua miit phiing cach O gia
tri x. Luu lugng thAm qua 1 don vi chiéu
rong:

q=Vo= —k@ (h.1)(m?/s)
dx

— 9 4x = —hdh
K

PGS. Dr. Nguyén Thong
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CONG TRINH THUY
Chuong 2: Co s thi€t k& Cong trinh thiy
Tich phan phuong trinh véi diéu kién bién tai
x=0, h=H, va x=L, h=H,:

HEHE
=k——=(m>/s/m
q o ( )

Phuong trinh cho phép xic dinh /higng thAm
q khi biét cidc tham s& con lai.

79

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy

Tich phan phuong trinh (1) véi diéu kién bién

tai (x=0, h=H, va x ¢6 ¢t nuéch) >

Phudng trinh xac dinh duong bao hoa. 2

H2_h2
q=k—-—=h=[H2-23x
2X k

- Phuong trinh parabole niim ngang.

PGS. Dr. Nguyén Thong
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CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy

Pwong bao hoa cé
y p/t nhw trwéc

=
Hl

81

PGS. Dr. Nguyén Thfmg

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thily
Téng Iuu lwgng thim qua cong trinh

Q=>ql

PGS. Dr. Nguyén Tlléng

82

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thiy

Bai tap: Cho mét khéi dat hinh chir nhat cé
L=100m va H=10m. P4t cé hé sé tham
k=10%cm/s. Nwéc phla trwoc va sau khoi
chr nhat cé6 chiéu sau lan lwot 1a 9m va
4m.

a. Tinh lwu lweng tham don vi q.

b. Xac dinh phwong trinh dwéng bao hoa.

x=50m. Lay x=0 tai mat ding chir nhat
phia trwérc. g=10m/s?.

83

PGS. Dr. Nguyén Thong

c. Xac dinh vi tri dwong bao hoa & vi tri

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily

THAM DUGI CONG TRINH

PGS. Dr. Nguyén Thong

84
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CONG TRINH THUY
Chuong 2: Co s thi€t k& Cong trinh thiy
1. Phuong phap Lane (1934).

85

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy
ABCD : duong vién thim
Lgpcp : chiéu dai duong vién tham.
L=L,+ 1 Lo

A m P ’ 2.
L : chiéu dai duong vien thaim quy doi
V6i Ly =L,p+Lyc: duong vién thaim ding
L,, = L¢p : duding vién thAm ngang.
m=1,5-2 (¢6 1 ban coc); m=2,5-3 (c6 2 ban coc)

86

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy

Piéu kién khong sinh ra xéi ngdm theo Lane

Lyuy 0= Ly +—L,, >CH
m
H : chénh léch ¢t nuGc thugng va ha luu.
C = 1.6 © 8.5: hé s0 phu thudc loai dit nén
(xem bang sau).

quy-doi

87

PGS. Dr. Nguyén Thfmg

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thily

Sét | Sét | Sét | Cudi | Cudi | Cupi | Cat | Cat
chit |trung | déo | 16n |trung| nhé | 16n |trung

1,8 | 20 | 30 | 30 | 35 | 40 | 50 | 6,0

Bang xac dinh gia tri C
P/P Lane

88

PGS. Dr. Nguyén Tlléng

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thiy

Chiéu dai dudng vién thAm tu nhién: ABCD

A B C D

Bién dbi Lagl Lec Lep ot
i e

D
H e
j Ps/Y
. —

89

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily

s s

Chay:

- Cot nuGe tham tai cac di€m dudi nén tinh
bang quy tac tam giac dong dang.

- pg/y chi 4p sudt tai B tinh biing m H,0.

1
Ly ==L sA NP 9N
- 37 :chieu dai dudng vien ngang
quy doi.

- Hé s6 giam 4p qua mang chdong thAim AB:
G= PcT/Y p./y chi cot nude do ap tai C.

90

PGS. Dr. Nguyén Thong
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CONG TRINH THUY
Chuong 2: Co s thi€t k& Cong trinh thiy

Bai tap: Cho c¢ong ngin nuéc nhu hinh sau. Véi
H,=8m, H,=2m, L,=9m, L,=12m, a=b=0.5m. Nén la
sét déo. LAy m=3 (pp Lane).

a. Xdac dinh t,;, d€ khong xay ra x6i ngdm.

b. Tinh ap lyc tham tic dung 1én ddy véi t,,;, cAua
(T/m) - Ap luc thAm tac dung lén L, va L,.

/]

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thiy

Bai tap: Cho cong ngiin nuée nhu hinh sau.
Pat nén c6 C=4. Dung phudng phap tinh
thAm ctia Lane. LAy m=2.

a. Tinh 4p luc thAm duéi ddy cong trinh.
Ki€m tra diéu kién én dinh thAm theo
Lane.

b. V& biéu d6 ap luc tham.

c. Tinh hé sé gidm 4p a.

Chuong 2: Co s6 thi€t k& Cong trinh thiy

A4

— [ H=4m B
H,=5m i v IHz—lm
- J a,=1m
a,=0.5m -

93

PGS. Dr. Nguyén Théng

ab Sy
| I b
— T t2
121/2014. T 91 92
PGS. Dr. Nguyén 'l‘hﬁllgl 2 PGS. Dr. Nguyén Thong
CONG TRINH THUY CONG TRINH THUY

Chuong 2: Co s6 thi€t k& Cong trinh thily

Bai tdp: Cho mjt dap c6 mit cit dang tam
gidc vudng nhu sau. Nén c¢6 C=2.0. Chiéu
cao cdt nuéc H=20m, day dﬁp\c() chiéu
rong b=12m. Chong thAim cho nén c6 mot
mang chong thim siu L,;=18m. Cho bié&t
m=2,

a. Ki€m tra diéu kién tha&m theo Lane.

b. Tinh 4p Iyc thim tai C. Vé bidu d(‘\)\ép 11 (¢
tham va tinh lyc thAm trén 1m chiéu rong
day.

94

PGS. Dr. Nguyén Tlléng

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thiy

C D

5 Mang chéng tham
PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily

Bai tdp: So li¢u nhu bai trén.
Cho biét chiéu sau nudc ha luu
la 4m (hinh sau).

- Tinh 4p luc nguge (tham + day
noi) tac dung lén day cong
trinh.

- Vé bi€u d6 ap luc ngugc.

96

PGS. Dr. Nguyén Thong
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CONG TRINH THUY
Chuong 2: Cg sG thiét L(é' Cong trinh thiy

CONG TRINH THUY
Chuong 2: Cg s thiét l(é' Cong trinh thiy

Phuong phap hé sé cdn Tsugaev

Alc D
B\""": Mang chéng tham
1
PGS. Dr. Nguyén Thong ! PGS. Dr. Nguyén Thong *
CONG TRINH THUY CONG TRINH THUY

Chudng 2: Cd s6 thi€t k& Cong trinh thiy
] H=4m
w H7=1m

H,=5m
T 1B

a

a;=1lm

Sy= /
am 2 i [ a2

A ~ A 99
PGS. Dr. Nguyen Thong] ang khéng tham

Chuong 2: Co s6 thi€t k& Cong trinh thily
- Puong vién tham : Tiép xic giita ddy nén va
CT (1-2-3-4-5-6-7-8-9)
- Phén vio, phin ra : ban coc vao (1-2-3), ban
coc ra (7-8-9).

- Phéan ban coc trong : 4-5-6
- Phan niim ngang : 3-4 va 6-7.

100

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thity

Cong thitc Darcy.

q=VT=kJT=k(;—TT:>dH=dL

- hé 56’ Cﬁn

J do doc thuy luc

—ﬂm“—l. - 101
PGS. Dr. Nguyen Thong

CONG TRINH THUY
Chuong 2: Co s¢ thi€t k& Cong trinh thily
Khi thAm qua nhiéu viing:
dH; =g, ol
k

Vataco:

H ZZdHi ZZGiEZEZGi

inh dugc ¢, s€ xac dinh dH; -

PGS. Dr. Nguyén Thong
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CONG TRINH THUY
Chuong 2: Cd s¢ thié’t_ké' Cong trinh thiy
Xdc dinh §;: Tong quat ta c6:

Cyagr G - hé s can phan vao, ra
vao’ Sra

Geoc' Gngang > hé s can phén ndi ban coc va
phan ngang.

103

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chu’o‘ng 2: Co sé thié‘t_ké’ Cong trinh thiy
Phin noi ban coc:
- Khi T,/T;>0,5 va S,/T,<0,8

a S o’SZSIT2
Geoc = _2+:L5_2+—ZS
T T g o752
2
Khi khong c6 bincoc$,=0 ¢ —c &y
coc ac Tl

104

PGS. Dr. Nguyén Thong

CONG TRINH THUY
Chudng 2: Co s6 thi€t k& Cong trinh thiy
- Trudong hep 0,8<S,/T,<0,96

CONG TRINH THUY
Chuong 2: Co s6 thi€t k& Cong trinh thily
- Trudng hgp chi cé bac
Svao = Goveo + 0,44 & ¢, =, , +0,44

a S =i
Cag = —= +1,2 —= 0,8 + 2,2 Phan nam ngang:
Tl T2
Gyao = Ceocvao + 0,44 &G =Gy +0,44 - Khi 1,<0,5(S,+S5) =Gy = 0
= - 105 — - 106
PGS. Dr. Nguyén Thong PGS. Dr. Nguyén Thong
CONG TRINH THUY CONG TRINH THUY

Chudng 2: Co s6 thi€t k& Cong trinh thiy

Truong hgp tAng thim sdu
Chiéu sau tinh : T=min(T,T)

lo/So >5 5-3,4 3,4-1 1-0

Tt 0,510 2,510 | 0,8S0+0,510 | So+0,3l0

—Zm-mm—l. - 107
PGS. Dr. Nguyen Thong

Chuong 2: Co s¢ thi€t k& Cong trinh thily
= Phusmg phdp he 30 cdn cua Tsugaey

Hdy Ty U
; W Ton thét cét nwéc
Phan nam ngang L,

A"D"

1

Tén that cot nwée phan vao

.'(D ® "
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CONG TRINH THUY CONG TRINH THUY
Chuong 2: Co s6 thiét lgé' Cong trinh thiy Chuong 2: Co s¢ thiét lsé' Cong trinh thiy

Bai tip: Dung phuong phap hé so
can Tsugaev tinh 4p luc thim tac
dung Ién day cong trinh:

- Ve biéu db ap suat thim dudi day
cong trinh.

~ oA A A A 290 2 —
- Vé biéu do luc day noi dudi day ; T=10m
cong trinh. .
1,=3m 1,=7m
PGS. Dr. Nguyén Thong 18 I’GSi ;.)’r?‘;lguyén 'l‘h(";llgl Téng khﬁng tham

CONG TRINH THUY
Chuong 2: Cd sé thiét k& Cong trinh thiy

HET CHUONG 2

ﬁlwm“ o

PGS. Dr. Nguyén Théng




