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Tom tat: Tai liéu “Thiét ké cira van hinh cung trong ddp tran - Ky thudt va thiét ké, EM
1110-2-2702” ciia Hoa Ky quy dinh khi tinh todn van cung chiu téc déng cia déng dat, dp hec
thity déng do dong ddt sinh ra dwege tinh theo cong thirc Westergaard va &p lwc thiy dong ndy
dige thay thé bang khoi lwong nuée twong dwong gan vao ban mdt cira van va cung chuyén
déng véi két cau van trong khi dong ddt. Hién nay phan mém SAP2000 cé thé dap vmg dwge
yéu cau tinh todn ndy. Thong qua mér vi du cu thé dé minh chirng viéc dp dung tiéu chudan EM
1110-2-2702 tinh toan van cung chju tdc dong ciia déng dat 1a cong Viéc cé thé thiee hién mot

cach dé dang.

1. Pit van dé

Du thao “Tiéu chudn kj thudt thiét ké cira
van cung bdng thép céng trinh chéng ngdp
Thanh phé Hé Chi Minh” dugc bién soan
cha yéu dua vao tai lieu “Thiét ké civa van
hinh cung trong ddp tran - Ky thudt va thiét
ké” cia Hoa Ky (Design of Spillway Tainter
Gates - Engineering and Design, EM 1110-2-
2702, 2000) do trong tiéu chuan c6 nhiéu ndi
dung mai va tién tién so véi tiéu chuan thiét
ké van cung cua cac nudc khac trén maiy
phuong dién sau:

Thit nhdt, vé phuong phdp tinh todn: EM
da s dung phuong phap tinh toan theo trang
thai giéi han dé tinh b phan dong cia két cau
van cung va phuong phap tinh todn theo tng
suit cho phép ddi v4i gbi ban 18, cac chi tiét
co khi va thiét bi dong mo, tuong ty nhu quy
dinh trong tiéu chuan thiét ké cira van trong
cong trinh thuy lgi cua Nga, 1a phuong phap
tinh toan quen thudc da dugc s dung ¢ nude
ta trong cac co s¢ dao tao, cling nhu trong cac
co quan tu van thiét ké;

Thet hai, vé mé hinh tinh toan: EM yéu cau
tinh todn van cung theo bai todn khéng gian
dé phan anh dung trang thai 1am viéc thuc té
cta cira van. Khi mo hinh héa ban mit, dam
ngang va ding lién két voi ban mat c6 dudng
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truc khong giao nhau, diéu nay can phai duoc
xem xét khi md hinh héa két cdu van;

Thit ba, vé tdi trong tic dung vao Cira van:
Ngoai cac luc khac, EM yéu cau xét téi luc
ma sat trugt ctia vat chan nudc bén va o gbi
ban 1& khi tinh toan ndi luc va bién dang cua
két cAu van trong qua trinh déng mo, ciing
nhu tinh toén lyc kéo van. Do lyc ma sat & gdi
ban 1& lai phu thudc vao phan lyc gbi, nén can
tién hanh giai lap. Piéu nay chua dé cap toi
trong nhiéu tiéu chuan thiét ké van cung cia
nhiéu nudc;

Thit tur, vé xdc dinh luc kéo van: EM tinh
toan luc kéo van bang cach mé hinh héa van
theo bai toan khong gian, & didy moémen can
do &p luc nudce, do trong luong ban than van
va mdmen can do lyc ma sat bén 1a da biét,
chi c6 moémen can do lyc ma sat & gbi ban 18
1a chua duoc xac dinh, can tién hanh giai 1ap;

Thit nam,vé tac déng ciia dong dat: EM dé
nghi ap lyc thuy dong do dong dat sinh ra
dugc tinh theo cong thirc Westergaard va tac
dong cua dong dat E duoc xac dinh dua trén
hiéu Ung quén tinh thuy dong cua nudc,
chuyén dong cing véi két cau van khi dong
dat.

Vi nhiing 1y do trén ma tiéu chuan nay d4
dugc cac tac gia chon lam tai liéu tham khao



chinh dé bién soan du thao “Tiéu chudn kj
thudt thiét ké civa van cung bang thép cong
trinh chéng ngdp Thanh phé Hé Chi Minh”.
Viéc ap dung tiéu chuan nay trong thiét ké cira
van cung bang thép thuc hién khong may kho
khin nho cdc phin mém tinh toan két cau

2. S6 liéu tinh toan

2.1. Bé tri tong

- Cao trinh day van: + 100.00m

- Cao trinh MNDBT: + 113.50m

- Cira van déng, d4y van hai dau tura vao try pin.

2.2. Cira van

- Vit liéu thép CT38 c6 E=2.1x10°kN/m?;
v=0.3; y=78kN/m®

- Nhip tai trong L;=15m, khoang céach giira
hai gdi ban 1& L,=13.8m

- Bé&n kinh ban mit van R=16m, chiéu day
ban mat 20mm

- Dam phy ngang tiét dién chir [N°30:
h=30cm, b,=10cm, t;=1.1cm, t,=0.65cm, cac
dam phu ngang dit ap va co ban bung theo
phuong ban kinh cua ban mét

- Dam dtng trong nhip van tiét dién chix T
canh phia ha luu, c¢6 chiéu cao thay ddi, tai
dinh va ddy bang chiéu cao dam phu ngang,
tai vi tri ddm chinh béng chiéu cao dam chinh,
ban bung bang thép ban day 20mm, ban canh
rong 300mm, day 30mm

- Dam dung hai dau van dung tiét dién chir
[c6 h=600mm, Db,=300mm, t=20mm,
t,=10mm, khong thay ddi theo chiéu cao, dat
quay vao phia trong nhip

- Dam chinh tiét dién chit I ¢6 h=1400mm,

chuyén dung, trong d6 phan mém SAP2000 tir
Version 10 trg 1én c6 thé dép ung duoc cac
yéu cau tinh toan d4 néu trong tiéu chuan.
Trong pham vi bai bao nay, céc tac gia chi dé
cap dén van dé tinh toan cira van cung bang
thép chiu tac dong cta dong dat.

Ban mat

G6i ban 18
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Hinh 1 - B6 tri tong thé van cung trén dap tran Hinh 2 - Hinh chiéu canh van cung

b.=500mm, t:=30mm, t,=20mm, phan cong
x0n cua dam chinh dai 2.5m, chiéu cao diam
doan cong xoOn bién dbi tuyén tinh, tiét dién
dau coéng x6n co kich thudc h=600mm,
b.=500mm, t;=30mm, t,=20mm

- Cong x0n dam chinh dai 2.5m, cac dam
ding & gitra cach nhau 2.5m

- Chan khung chinh tiét dién chit 1 co
h=600mm, b.=500mm, t.=30mm, t,=20mm.

2.3. Tdi trong

- Pong dat cap 8 c6 gia toc co s& 16n nhat
a.=0.2¢

- Ap lyc thiry dong do dong dat duoc xac
dinh theo cong thirc Westergaard:

7
p = gywac\/H7y

trong d6: p - Ap luc thiy dong ngang &
khoang cach y(m) dudi mat nuéc, KN/m?

yw = L0KN/m® - Trong lugng riéng clia nude

H =13.5m - Chiéu siu ctra cot nuéc téi
nguong céng

- Ph6 phan ung thiét ké duoc cung cap cho
¢ bang 1 va hinh 3.
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Bang 1- Ham phé phdn iing thiét ké

Chu ki 0 0.1 0.4 0.6 0.8 1 1.2 14
Gia toc 0.072 0.16 0.16 0.1111 | 0.0858 | 0.0701 | 0.0595 | 0.0518
Chu ki 1.6 1.8 2 2.2 24 2.6 2.8 3
Gia toc 0.0459 | 0.0413 | 0.0376 | 0.0369 | 0.0363 | 0.0357 | 0.0350 | 0.0344
Chu ki 3.2 3.4 3.6 3.8 4 5 6
Gia toc 0.0337 | 0.0331 | 0.0325 | 0.0118 | 0.0312 | 0.0280 | 0.0248
0.16 v Sig
1
]
0.072 \
0 L. 2 3 4. 3 T(s)

Hinh 3 - Puong cong phé phan iing thiét ké

3. Md hinh hoa két ciu van

Ban mit va dim dung giita duge mé hinh
hoa bang phan tr Shell, dim ding hai dau,
dam phu ngang va cac bo phan con lai dugc
mob hinh hoa bang phan tir Frame. Mo hinh
phan tir hiru han cira van cung cho & hinh 4.

4. Ap lwe nwée ting thém do dong dat

pé phu hop vai hé toa d0 OXYZ ¢o géc
tai ddy van da dung trong SAP2000 dé mo
hinh héa két cu van, ta chuyén cong thirc
Westergaard tinh ap luc thuy dong do dong
dat dudi dang sau:

7 7
p= g?’wac\/ H(H-y) =§7wac\/ Hz

Luc dong dat bao gdm luc quan tinh cua
cac khdi lugng cira van va luc thay dong do
dong dat tac dung 18n két cau van. DPoi voi
truong hop tai trong 1, két cu van ngap trong
nudc, thi lyc thuy dong tac dung 1én cira van
dugc xac dinh dua trén hiéu Gmg quéan tinh
thity dong ctia nudc, chuyén dong clng voi
két cAu van. Vay véi mot phé‘m tir ban mat co
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Hinh 4 - M6 hinh phdn tir hitu han két cau van
dién tich A; chiu ap luc thuy dong s€ dugc
thay thé bang mot khéi luong nudc twong
duong gin vao phan tir d6 va cing chuyén
dong voi két cAu van khi chiu tac dong cua
dong dat, khéi luong nay dugc xac dinh theo
cong thire sau:

m,, :g%‘m Hz, A, =CA,

trong do: y’,, 1a khdi lugng riéng caa nude




MNDET
il

Z=H-y

Hinh 5 - Khéi heong dp lic thity dong tiwong dicong gdn vao ban mdt

5. Khéi lwgng nwéc twong dwong
Khéi luong nudc twong duwong gin vao
mdi phan tir dién tich ban mat gia thiét phan
bd déu co cudng do 1ay tai tAm phan tir d6, gia
tri Cjcho ¢ bang 2.

Bang 2 - Khoi lugng nude twong dicong

T H(m) 13.5 Ci=m/A;

NGt Zim) | Zi(m) G
1 20 0 0.35 11.66
2 19 0.69 1.04 11.35
3 18 1.39 1.75 11.02
4 17 2.11 2.50 10.67
5 16 2.88 3.27 10.29
6 15 3.65 4.05 9.89
7 14 4.44 4.84 9.46
8 13 5.24 5.64 9.01
9 12 6.04 6.45 8.54
10 11 6.85 7.26 8.03
11 10 7.66 8.07 7.49
12 9 8.48 8.98 6.84
13 8 9.48 9.96 6.05
14 7 10.44 | 10.93 5.16
15 6 1141 | 11.89 4.09
16 5 12.36 | 12.83 2.63
17 4 13.30

6. Chay chwrong trinh va khai thac két qua

Sau khi gan 4p luc nudc va khéi luong
nuée tuong dwong vao cac phan tir cua ban
mit, gan lién két don thang ding tai hai diém
twra ¢ day van va lién két khép co mot truc
quay ndm ngang tai gdi ban 1&, nhap phd phan
mg thiét ké. Chay chuong trinh va hién thi

két qua.

Tinh toan chuyén vi Gmg véi t6 hop lyc:

TH7’=H3+DEAD + E

va tinh ndi luc tmg véi t6 hop luc:

TH7=1.2H3+1.2DEAD + 1.0E

- Chuyén vi: Phé mau chuyén vi ngang UX
theo phwong dong chay véi to hop luc TH7’
dugc thé hién trén hinh 6. Gia tri chuyén vi
|6n nhat U1=0.031968m tai ntit 41.

- Ung sudt bdan mdt. Pho mau ung sut S11
cho & hinh 7, ung suat S11Top c6 gia tri 16n
nhat 75000.91kN/m®* & phan tir 68, con
65430.21kN/m? 13 ting suét trung binh tai nat
58, duoc dinh vi trén hinh 7.

- Ngi liee dam phu ngang: Dam phu ngang
s6 19 ¢6 gia tri momen udn M3 16n nhat -
105.74kNm va biéu dd luc cit V2 tuong ung,
dugc bicu dién & hinh 8.

- Ung sudt dim dirng: Phé mau tng suit
S11 cho & hinh 9, dam dimng gitra chiu luc 16n
nhét trong cac dim dung, Gmg sudt S11 ¢co gia
tri 16n nhat 131033.49kN/m? & phan tir 632,
duoc dinh vi ¢ hinh 9.

Biéu dd noi luc trong dim dung bién dugc
biéu dién & hinh 10, mdmen uén, lyc cét va
luc doc co gia tri 16n tai vi tri cac dam chinh
M3=-658.10kNm, V2=512.90 kN, P=-
1394.33kN ¢ phén tir 3.

- Ngi liee dam chinh: Dam chinh dudi chiu
lyc 16n hon dam chinh trén, tir hinh 11 cho
thdy moémen 16n nhit ¢ giita nhip
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M3=3564.29kNm va luc cit 16n nhét tai chan
van V2=2724.79kN & phan tir 273.

- Chuyén vi va néi lwc khung chinh:
Khung chinh dudi chiu lyc 16n hon khung
trén, chuyén vi 16n nhit tai giita dam
U1=0.0209m cho ¢ hinh 12. Chan khung

i

chinh dudi chiu luc doc ddng thoi chiu
moémen uén P=-6276.19kN, M2=39.49kNm,
M3=-85.6853kNm & phan tir 58 (xem hinh 13
va hinh 14). Gi4 tri ndi luc caa mot sd phan tir
trong khung chinh dud¢i tng véi TH7 cho &
hinh 15.

£5430.214817,

Hinh 6 - Phé chuyén vi UX (TH7’)  Hinh 7 - Phé img sudt S11 ciia ban mdt van (TH7)

w2

— e —

Hinh 8 - Biéu d6 mémen uén va luc cdt cia dam phu ngang sé 19 (TH7)

I Stress Diagram

Asealbect 632
AceaElement 632

\

valse 131033.431719 EN/m2
Top Face Showng

/

X

Hinh 9 - Phé uimg sudt S11 ciia cdc dam diing

giita (TH7)

A g™

Hinh 10 - Biéu d6 mémen uén, luc cdit
va luc doc ciia dam dirng bién (THT)

T =

Hinh 11 - Biéu d6 mémen va luc cdt ciia dam chinh dwéi (TH7)
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A PtObj 56
#  PtElm: 58
U1 = 0209
Uz=10
U3 =-0057 .
R1 = 000002933
RZ2=-00112
F3 =-.00001

Hinh 12 - So' @6 chuyén vi ciia khung
chinh (TH7?)

Hinh 13 - Biéu d6 mémen uén M3 trong
khung chinh duoi (TH7)

Hinh 14 - Biéu do luwc cat V2 va lye doc P cia khung chinh dwéi (TH7)

Element Forces - Frames

Eile Wiew Format-Filter-Sort Options
Units: A3 Moted
Frame OutputCase | StepType P V2 ¥3 T M2 M3| &
Text Text Text KN KN KN KN-m KN-m KN-m| —
» 58 TH? Min -B216.794 9.345 16.556 03132 39.4818 -85.6853 —|
58 TH? Hin 6216122 9.345 14.807 03132 31.7555 -B1.1474
58 TH? Min -6215.443 9.345 13.058 03132 24.8433 -f6.6136
58 TH? Hin 6214777 9.345 11.308 03132 18.6001 -72.0847
58 TH? Hin -6214.104 9.345 9553 03132 11.3717 -B7.5611
58 TH? Hin -6213.432 9.345 7.803 03132 31755 -B3.0437| ¥
| 3
Record: mn 1» m of 368 Add Tables... | Done |

Hinh 15 - Gia trj ngi luc ciia mét sé phan tir trong khung chinh dwéi (TH7)

7. Két lun

Thong qua mot vi du tinh toan cu thé co thé
thdy rang, phan mém SAP2000 dap tmg duoc
yéu cau tinh toan van cung chiu tac dong cia
dong dat theo tiéu chuan Hoa Ky. Ap luc
nuéc ting thém do dong dat duoc thay thé
bang khdi luong twong duwong gin vao ban
M4t cira van va cling chuyén dong véi két cau

van khi chiu tic dong cua dong dat. Két qua
tinh toan thé hién 6 sy ting thém chuyén vi
va noi luc trong cac bd phan két cau ctra van
khi c6 dong dat. Do d6 viéc tinh toan ctra van
c6 xét dén dong dat ddi véi cac cong trinh 16n
& Pong bang song Ciru Long 14 rat can thiét
khong nén bo qua.
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Abstract:
APPLICATION OF THE UNITED STATES’ DESIGNING STANDARD
TO DESIGN A RADIAL GATES UNDER EARTHQUAKE LOADING:
AN EXAMPLE BY SAP2000

Vu Hoang Hung, Vu Thanh Hai

“Design of Spillway Tainter Gates - Engineering and Design, EM 1110-2-2702" of the
United States defines that in designing a radial gate under earthquake loading the
hydrodynamic pressure, which is caused by earthquake, should be computed by the
Westergaard formula and it is seen as an equivalent mass of water cemented on the surface of
radial gate and move along with radial gate structure. In present, application of SAP 2000 is a
very effective method to solve this problem. This paper presents a real example to prove the
above statement.
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