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1. GIOI THIEU CHUNG

Tru pin 1a mot trong nhirng bo phan két
cAu quan trong st dung trong cong trinh thiy
cong. Véi dap tru do c¢6 ctra van cung, thi
trén cac tru pin thude md bién, va trén céc tru
pin nam giira hai khoang c6 ché do lam viéc
cua ctra van khac nhau, tai vi tri tai van s€
phai chiu nhiing lyc tac dung khong dbi
xung. Trong cong tac thiét ké, kiém dinh va
van hanh, xac dinh chinh xac trang thai ing
sut - bién dang tai vi tri ndy c6 y nghia quan
trong dén viéc dam bao duy tri do bén cua
hang muc.

Truong hop ¢ haibén ctia tru pin, mgt bén
dong, mdt cura van dong, mot clra van ma,
phan tich tng suat 1a bai toan tdm phang dan
héi chiu luc tap trung [1].

Hinh 1. Tru pin dap ddng Van Phong

Trude yéu cau thuc té dam bao da muc
tiéu, két hop giai phap k¥ thuat va canh quan,
mot bai toan dugc dat ra la xay dung cac try
pm ¢6 thanh mong. Khi do, bién dang do uén
c6 tri s6 16n.

Trong phan tich tuyén tinh bai toan nay,
moi quan hé gitra cac dai luong bién dang va
chuyén vi 14 ham bac nhat Mit cit ngang
khong thay ddi cac thong sé hinh hoc trong
sudt qué trinh chiu tai, va nhu vay la chua
phan 4nh dung su 1am viéc cua két cau.

Trong phan tich phi tuyén hinh hoc, mdi
quan hé giita bién dang va chuyén vi 1 phi
tuyén:

{e} = [D(W]{u} (D)
(trong do, [D(u)] Ia ham cua vec to chuyén vi
nut {u} tuong ting)

Phuong trinh hé thong cho mot phan tir
ctia bai toan phi tuyén hinh hoc

{dF} = [K. + Kn + K J{dA}  (2)
(trong do, {dF} 1a s6 gia vec to lyc quy nut,
{dA} 1a 86 gia véc to chuyén vi nat, K, 13 ma
tran d§ cung dan hoi, K, 12 ma tran giam déo
(plastic redugtion matrix), K, la ma tran do
cung phi tuyén hinh hoc.

Bai toan phi tuyén hinh hoc luc nay thudc
nhom bai toan chuyén vi 16n (large
displacement), trong khi bién dang nho
(small strain) [2].

Trong pham vi bai bdo, két ciu bé tong
duoc mo ta la vat thé dan hoi tuyén tinh, lam
viée trong diéu kién bé tong khong pha huay
(uncracked concrete conditions), dugc so
sanh trong 2 truong hop phan tich tng xu
tuyén tinh va phi tuyén hinh hoc. Py ciing
diéu kién quan trong cho cong trinh thiy
cong, thiét ké trong diéu kién khong duoc
phép hinh thanh vét nut [1] [3] [4].



Tuyén tédp Hoi nghi Khoa hoc thuwong nién nam 2018. ISBN: 978-604-82-2548-3

2. PHUONG PHAP NGHIEN CUU

Bai bao duoc thuc hién trén co s¢ phan
tich su thay doi anh hudng ctia Modul dan
héi qua mac bé tong (BT) dén tng suét trén
mat cit co ban cua tru bién va tai van véi céc
do day tru bi€n khac nhau. Qua trinh phan
tich duoc thuc hién bang phuong phap phan
tir hitu han (PTHH), véisu tro gitp ctia phan
mém Abaqus.

Mo hinh dugc thuc hién véi cac chiéu day
0,5m, Im, 2m; st dung phﬁn td C3D8R, la
phén tir khdi 3 chidu, 8 nut duoc gan cho céac
phan tir khdi solid ctia bé tong. Chuyén vi
cac phuong X, y, z cua day tru bang 0. Céc
diém do (g suat du:oc bé tri cach déu 3,55m
trén doan thang nbi coi quay tai van va mép
dudi ctira van khi lam viéc. Do day ludi la 1
don vi. Pay 1a khu vuc can xac dinh ung suét
dé gia cuong ¢t thép [1][5].
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Hinh 1. Mdt cdt va cdc diém tinh iing sudt

Céc lyc tac dong chinh truyén dén cbi quay
tai van gom: ap lyc thuy tinh, ap luc thiy
dong, ap luc séng, trong lwong van. Chiéu siu
ngap nuoc 13m, chiéu rong cira van 25m, lyc
tac dong truyén kn 001 quay tai van gom 2 lye
chinh: Rx = 1120 tan Ry = 137 tin. Ung suét
tinh toan la rng suat chinh, xac dinh trong h¢
toa d§ Descartes nhu sau:

%(,’If —3Iz)coscp
c, :I3—l+§<«/112 =3I, )cos((p—zTnj 3)
I

2( I3 ( 4nj
= —+—|4I7 =3I, Jcos| o— —
G3 3 3< 1 2) ¢ 3

o —Il+
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trong do,
1 (2B 911, +271
(p:§COSI 1 5 5
2(1-31, |
I} =0+ 0y +05;
I )
I, =0},6, + 0,033 +6330]; —0O —0p3 — O3

L, =6,,6,,05,—0, 1053 _022(5321 _,033012,2 +201,6;0;
(trong do, I, I, I5 la cac bat bién cua trang
thai rng suat; 6y, 62, 633, G2, 023, 031 A Ung
suat thanh phan)

3. KET QUA NGHIEN CUU

Hinh 3. Ung sud”t chinh twong ung BT M200,
tam day 0.5m

Hinh 4. Chuyé}a vi twong ung BT M200,
tam day 0.5m

i

Hinh 5. Bién dang tuwong ung BT M200,
tam day 0.5m
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Hinh 6. Ung sudt chinh tai di,eXm 1 twong ung
cdc mdc BT khac nhau, tam day 0.5m
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Hinh 7. Chuyén vi tai diém [ twong ung
cdac mac BT khac nhau, tam day 0.5m
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Hinh 8. Bién dang tai diém I twong ing
cdac mac BT khac nhau, tam day 0.5m
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Hinh 9. Ung sudt chinh tai diém 1 tiong iimg
cdc mdc BT va do day khac nhau

Bang 1. Bién dang tai diém 1

p.day|  Tr. hep M200 | M250 | M350 | M600
m tinh x10° | x10° | x10° | x10°
0.5 T. tinh 1.61467 | 1.41284 | 1.27955 | 1.09381
P.tuyénHH | 1.61532 | 1.41335 | 1.27997 | 1.09413
chénhlach% | 004 | 0036 1 0033 | 0029

Bang 2. Chuyén vi téng Unag nitude tai diém 1

b. day Tr. hop M200 | M250 | M350 | M600
m tinh mm mm mm mm
0.5 T. tinh 21.9399 ] 19.8701 ] 16.9858 | 13.8568

P tuvénHH | 21.172819.2365]16.5181 | 13.5422
chénh léch % | -3.496 | -3.189 | -2.753 -2.27
1 T. tinh 12.147 | 11.001 ]9.40412 | 7.67178
P.tuyén HH | 12,1117 10.9721]9.38294 | 7.65766
chénh léch % | -0.291 | -0.263 | -0.225 | -0.184
2 T. tinh 7.35253 | 6.6589 | 5.69228 | 4.64371
P tuvénHH | 7.35113| 6.65774]5.69144 | 464314
chénh léch % | -0.019 | -0.017 | -0.015 | -0.012

C6 thé ndi suy giira diém 2 va 6 tir gid tri
tuyén tinh sang phi tuyén véi M200, day 0,5m:
4
(trong do, x,: khoang cach tir diém 1 dén cac

diém do; y,: img suat tuyén tinh; y,: irng suét
phi tuyén tuong tng BT MZOO)

Y, —y1+axf+bxl3+cx12+dx%+e

a 0.001434 d -7.51231
b -0.0721 e 6.4863
C 1.235408
tir diém 1 dén diém 2, c6 thé ndi suy qua CT:
Yy, =¥y,-3,1919.x, +3,72032 (5)
4. KET LUAN

So véi phan tich tuyen tinh, viéc tinh toan
tru pin thanh mong cO X€t den ph1 tuyén hinh
hoc cho két qua g suit, blen dang, chuyen
vi chénh léch khong nhleu Miac BT cang
nho, chénh léch ung suét do anh huong phi
tuyen hinh hoc cang I6n; gia tri bién dang
cuing l6n hon.

biém 1 1a vitri chiu lyc tap trungnénco y
nghia quan trong trong thuc teé. Do day cua
try pin cang giam, chénh léch ung suat nguy
hiém cang tang. Trong cac truong hop tinh
toan, Urng suét - bién dang 16n nhat tai dlem
nay khi try day 0,5m va BT M200. Tai dlem
nay, cac giatri u:ng suat, bién dang va chuyen
Vi deu vuot qua giol han lam viéc cua vat
liéu, can bd sung cot thep gia cu’0’ng Do d6
dai baibao co6 han, van dé nghién ctu khoanh
vung trong pham vi két cau bé tong, nén chi
tiét cot thep x¢ét trong chuyen dé khac.

Véi céc cong trinh thuy cong thudc Vung
bién, trong khu vurc c6 muygc nude 1én xudng,
xac dmh chinh xac ung suat - bién dang tai vi
tri nay gup lya chon cot thép gia cu:ong hop
ly, chon chiéu day l6p BT bao v€ phu hop
dam bao kha ndng chong nut cua vat hiéu
trong diéu kién bj xam thuc ctia nude bién,
gitp gia ting d6 bén va quy mod cong trinh.
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