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1
MO PAU

1. TINH CAP THIET CUA DE TAI
% Tong quan vé két ciu thoi phong

Hién nay, phan 16n nhitng cong trinh xay dung trén thé gidi
lam tir vat liéu c6 dién la: gach, da, bé tong va dac biét 1a bé tong cbt
thép va thép. Uu diém chung cua cac loai vét liéu nay 1a kha ning
chiu lyc 16n, tudi tho cong trinh cao.

Tuy nhién, nhuogc diém cua nhitng vat liéu c6 dién nay la trong
luong ban than 16n, viéc xay dung va thao d& khi khong ding dén ton
nhiéu chi phi. Vi vay, mot loai vat liéu moi nhe hon dang dugc
nghién ctru va dua vao st dung la vat liéu vai ky thuat.

Céc tAm vai k¥ thuat ndy thuong duoc tao hinh thanh nhiing
6ng kin, dugc thoi khi vao dé co thé chiu duoc tai trong ban than
cling nhu chiu céc tai trong khac goi 1a cac 6ng thoi phong. Cac dng
thdi phdong nay duogc lién két voi nhau dé tao nén khung chiu luc
chinh trong rat nhidu cong trinh xay dyng trén thé gi¢i nhu mai vom
phuc vu su kién, nha vom phuc vu hoi nghi, cac két ciu d& mai nha
dan dung, cac cAu tam... Dang két chu nay dugc goi chung la két cAu
thdi phong.

Uu diém cua dang két cdu méi nay 1a qua trinh xdy dung
nhanh, c6 thé thao d& va chuyén dén noi khac mot cach nhanh chéng,
tién loi. Tai trong ban than cia két cAu nho nén sé& giam thiéu trong
lugng ban than cong trinh...

Véi tAm quan trong nhu vay, nhung dén nay, van chua co
nhiéu két qua nghién ciru duoc dua ra, khong co nhiéu bai bao khoa

hoc dé cap dén viéc nghién ctru tng xr cua loai két cau mai nay.



Mai vom phuc vu sy kién Keét cau d& mai nha dan dung

% Thuc trang nghién ctru vé két cAu thdi phong

C6 nhiéu nhom nghién ctru da xay dung nén cac 1y thuyét giai
tich dé tinh toan cho loai két cau nay: dau tién 1a Comer and Levy,
sau d6 Douglas va Webber Error! Reference source not found....

Nim 2013, nhém nghién ctru Nguyen va Levan di dé xuét
phuong phap tinh dim mang mong thdi phong, tmg dung 1y thuyét
dam Timoshenko va cling da thanh lap dugc cac cong thuc tinh do
vong ciing nhu goc xoay cua tiét dién dam, dua vao cac dit liéu dau
vao 1a tinh ning co 1y cua vat lidu, 4p suat thdi phong va tai trong tac
dung. Uu diém cua 1y thuyét tinh toan nay 1a 4p suit thoi phong da
dugc bd sung vao cong thirc tinh, mang lai tinh chinh x4c cao hon va

thuc t€ hon cac cong thitc dugc viet ra trudc do.
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Céc cong thirc giai tich nay thuong duge tng dung dé nghién
clru ing xir ciia cac ciu kién don gian. Dé co thé tinh toan cling nhu
thiét ké duoc céc cong trinh phic tap hon, can phai xay dung mo
hinh phan tir hitu han. Tuy nhién, hién chwa c6 nhiéu nghién ctru vé
phan tir hitu han cua bai toan ddm mang mong thdi phdng, gay khod
khin cho viéc tinh toan ciing nhur thiét ké két cau thoi phong.

Do d6, d¢ tai “Nghién ciru teng xir ciia dam mang mong théi
phéng bang phwong phdp phin tir hitu han’la can thiét va co y
nghia khoa hoc va thuc tién cao.

2. MUC TIEU NGHIEN CUU

Muc tiéu dat ra la xay dung dugc mo hinh phén tir hitu han cho
dam mang mong thdi phong. Cu thé 13 viét dwoc ma tran do cimg cho
phan tir ddm mang mong va tng dung giai cac bai toan lién quan dé
nghién ctru g xir ciia dim mang mong thdi phong.

3. POI TUQNG VA PHAM VI NGHIEN CUU

Dbi tugng va pham vi nghién ciru ciia d& tai bude dau duoc
giéi han trong céc ciu kién théi phdng co ban nhu 1a éng hodc dam
thdi phong.

4. PHUONG PHAP NGHIEN CUU

Nghién ciru 1y thuyét tinh toan dé xdy dung mé hinh theo
phuong phap phén tir hiru han

Chay chuong trinh mé phéng, so sanh véi két qua dé hop thuc
héa mé hinh tinh toan.

5. BO CUC LUAN VAN

M¢ dau

Chuong 1: Tong quan vé két cAu mang mong théi phong

Chuong 2: Tém tit 1y thuyét tinh toan dim mang moéng thoi

phong
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Chuong 3: Phuong phéap phan tir hitu han cho dim thoi phong
Chuong 4: Bai toan 4p dung

Két luan va kién nghi

CHUONG 1
TONG QUAN VE KET CAU MANG MONG THOI PHONG

1.1. KET CAU MANG MONG THOI PHONG
1.2. NHUNG LINH VUC AP DUNG KET CAU MANG MONG
THOI PHONG

1.2.1. Linh vuc khéng gian

a. V¢ tinh théi phong

b. Ang ten va kinh phdn xa thoi phong

c. Tram Khong gian thoi phong

d. Khinh khi ciu khoa hoc bay ¢ dé cao lén

1.2.2. Trong linh vwe ky thuét xay dung

1.2.3. Mt s6 linh vue khac
1.3.NHUNG UU PIEM VA NHUQC PIEM CUA KET CAU
MANG MONG THOI PHONG

1.3.1. Uu diém ciia két cAu mang méng thdi phong

1.3.2. Mot vai nhuoc diém ciia két cAu mang méng thoéi
phﬁng

a. Két ciu c6 thé bi xi hoi

b. Nhitng khé khén dé cé dwoc hinh dang phing

C. Khd ning vin hanh con nhiéu han ché
1.4. MQT SO CONG TRINH NGHIEN CU'U TREN THE GIOI

1.4.1. V& quy luat vng xir ciia cac loai vai ky thuat:

1.4.2. V& sy 1am viéc ciia két cAu thdi phong:



1.5. KET LUAN CHUONG

Tt viéc nghién clru tai li€u trong chuong nay, tdc gid nhén
thdy rang cho du cac két cdu mang mong thoi phong khong phai 1a
linh vuc vira méi duge phat hién, tuy nhién, cho dén nay, van khong
c¢6 nhiéu nghién ciru dugc danh riéng cho loai két cau nay. Cé nhiéu
nghién ctru vé ung xur cua vat liéu dugc thyc hién, cho phép xac dinh
céc tinh chit co ly. Cac nghién ciru ndy c6 mang tinh chat quan trong,
g6p phan xay dung nén 1y thuyét tinh toan két cau thoi phong. Kha
nhiéu 1y thuyét tinh toan dam mang mong théi phong duge thuc hién.
Mot sb cho ra cac cong thirc giai tich dé nghién ctru img xir ciia mot
s6 cau kién don gian. Tuy nhién, dé c6 thé nghién ciru Gmg xir clia cac
dang két cAu phire tap hon, can phai xiy dung mot mé hinh phén tir

hiru han danh riéng cho loai két ciu nay.

CHUONG 2
TOM TAT LY THUYET TINH TOAN DAM MANG MONG
THOI PHONG

2.1. THIET LAP PHUONG TRINH CHO BAI TOAN DAM
ONG MANG MONG THOI PHONG CHIU UON

Trang thai thoi phong Trang thai thoi phong va chiu uoén
X OE X .
. T 1)
T B B A B B A B P |::>1HHH?(?HHHHHR
i Qe Lo Qi

Dam chiu un
Hinh 2.1. Su bién doi trong qud trinh uon ngang dam théi phong

Céc phuong trinh can bang dugc suy ra tir nguyén 1y cong sut

ao nhu dudi day:
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Véi moi trudng chuyén vi a0 V*:
~[(FE)" :gradV'dQ, + [ pf,V'dQ, + [ TV'dS, =0 (2.1)
Q, Q, a0,

2.1.1. Chuyén dong
2.1.2. Chuyén ddng so
2.1.3. Cong suit do ciia ndi tng suit
2.1.4. Cong 40 cua tai trong ngoai
a. Tdi trong tinh
b. Tdi trong dong

2.2. PHUONG TRINH CAN BANG PHI TUYEN

2.3. TUYEN TiNH HOA BAI TOAN

2.4. BAI TOAN AP DUNG
2.4.1. Ap dung d6i véi bai toin uén ngang mot dim cong-

x0n thdi phong

Hinh 2.5. Cong-xdn théi phong chiu tdi trong ngang

Chuyén vi va goc xoay ciia mat cat:

F Lx* Xx° FX
= e G ) e,
(E + )l 0 (2.29)
S0
2
0X) =—5—(LX - 2)
(E(+?)Io
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2.4.2. Ap dung ddi v6i bai toan udn doc mot dim cong-xon

thdi phong
Aey
2! N N W N o LA
N AL R A A €y
. L -
- >

Hinh 2.6. Cong-xon thoi phong chiu tdi trong doc truc
Luc téi han trong bai toan udn doc nay la:
2 P
Q [E[ tg Iy (2.30)

0
P
Q' E, +— |l
Q2'0 [ ' SOJ ’
+
S, P +kG,S,
2.5. KET LUAN CHUONG

Trong chuong nay, tac gia di tom tit lai viéc xdy dung ly

1+

thuyét tinh toan dam mang mong thoi phong ctia nhom nghién ctru
Nguyen va Levan.

Trang thai quy chiéu dugc sir dung dé dit va giai quyét bai
toan dim mang moéng 1a lac dam di dugc thdi phdng boi mot ap suét
khong khi cho trudc. Bai toan dwoc thiét 1ap voi mé hinh dim
Timoshenko, trong khuon khd chuyén vi 16n va bién dang 16n. Anh
hudng cia luc cit va ap suat thoi phong duoc ké dén trong cac phép
bién ddi cua bai toan. Sau khi phat trién bai toan, mot hé phuong
trinh phi tuyén duoc rat ra. Hé nay sau d6 dugc tuyén tinh hoa xung
quanh trang thai cAn bang gidi han dé chuyén thanh mot hé phuong
trinh tuyén tinh, d& giai hon. Ap dung Iy thuyét tinh toan vira duoc

xdy dung, nhom nghién ctru Nguyen va Levan dé ap dung dé giai hai
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bai toan co ban: dam cong-x6n chiu udén ngang va uon doc va dua ra
cac cong thuc tinh d vong, gbc xoay cua tieét dién ciing nhu luc téi

han cho bai toan 6n dinh.

CHUONG 3
PHUONG PHAP PHAN TU HU'U HAN CHO
DAM MANG MONG THOI PHONG

3.1. PHUONG TRINH CAN BANG ROI RAC CUA BAI TOAN
ONG MANG MONG THOI PHONG
3.2.NOQI SUY CAC CHUYEN VI
U = <N, >{U¥
V. = <N, >{F (3.2)
6 = <N,>{6F

Trong d6 cac vec-to hang <Ny>, <Ny>, <Ng¢> la cac ham ndi
suy cho cac chuyén vi niit (U va V) va cho goc xoay ctia ntit & . Cac
vec-to cot {U°},{V°}, {6°}, chira cac chuyén vi nut va goc xoay niit
clia phan tir e.

Vec-to chuyén vi nat phan tir {Ue} c¢6 thé duoc trich xudt tir
vec-to chuyén vi ctia két cau {U}:

{U¥ =[AT{U} (3.4)
3.3.ROI RAC HOA CONG THUC TINH CONG SUAT AO
CUA NOI UNG SUAT
3.4.ROI RAC HOA CONG THUC TiNH CONG AO CUA
NGOAI LUC

3.4.1. Tai trong tinh

3.4.2. Tai trong dong
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3.4.3. Phuong trinh cin bing roi rac
3.5. MA TRAN PO CUNG TIEP TUYEN
3.5.1. Ma tran d¢ cirng do noi luc gay ra
3.5.2. Ma tran d9 cing do ap suit thoi phong giy ra
3.6. TUYEN TiNH HOA BAI TOAN
3.6.1. Phuwong trinh cAn bang roi rac tuyén tinh
3.6.2. Ma tran d cirng tuyén tinh héa

(E«50+No){Nu‘x}< Ny, > 0 0
0 (KGuS, + NN, F<N, > —(KG,S, + PN, }< % N
.
- dx
r-] 0 (6,8, + PN, F<Des L Noyan, 3o, s
T T E g N YN,

N,y N
+HKG, S, + P <>

Trong biéu thirc nay, chiing ta thdy anh hudng cia ap suét thoi
phong thong qua dai luong P. P9 cting chéng udn va do ctimg chong
cit ciia dng xuét hién thong qua cac dai luong Ejly va KGyS,.

3.7. KET LUAN CHUONG

Chuong nay dugc danh riéng dé xdy dung phan tir hitu han
cho dim mang mong thdi phdng. Str dung 1y thuyét tinh toan di duoc
nhom nghién ciru Nguyen va Levan phat trién, tic gia sir dung
phuong phap phan tir hitu han dé phan tich bai toan va da viét duoc
ma tran do cimg phan tr cho dam mang mong thdi phong. Ma tran
nay s& dugc dung dé nghién ctru Ung xir cia dim mang moéng thbi

phdng, dugc trinh bay trong chuong tiép theo.
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CHUONG 4
BAI TOAN AP DUNG

4.1. LUA CHON PHAN TU
4.1.1. Phin tir thanh 2 nut
4.1.2. Phin tir thanh 3 nut

Ut 2 Us
Vi \%3 %3
ee e e
: : : g — =1 :2 9:3 X
- 0 1 1 2 3
: 2 : : L= :
Phan tir quy chiéu Phén tir thuc

Hinh 4.1. Phan ti hitu han trong hé toa do quy chiéu va hé toa dé
tong thé
4.2. MA TRAN PQ CUNG PHAN TU
Ma tran d0 cimg tuyén tinh duoc viét trong hé toa do quy
chiéu & co dang:

(E/Sg+ NNy <N, > 0 0
1
) 0 (kG,So + NN} <N, > 7E(kG,tSO +PHN, <N, >
K] = d
K] fl 0 —%(kG,[SO + PN, }<N, > ﬁ(e, +%)IO{N9:}< N, > ¢
0

4—%(kG,,S0 +PY{N,}<N,>

(4.2)

4.3. BAI TOAN UON NGANG MOT DAM CONG-XON THOI
PHONG

Bdng 4.1. Dit liéu dau vao cho bai todn dam mang mong thoi phong
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KICH THUOC HINH HOC CUA DAM

Chiéu dai 2.5m
Ban kinh 0.1m
DAC TINH CUA VAT LIEU
Mang
Mang1l|Mang2|Mang3| 4

M6 dun Young theo phuong
doc E\H (kNm) 300 300 300 600
Mo dun Young theo phuong
ngang EH (KNm) 300 150 600 300
Mo dun chong cit GyH (kNm)| 9.5 7.5 125 | 12,5
Hé sb Poisson vy 0.25 0.22 0.12 0.24
Ap suit thoi phong p (kPa) 50 - 600

4.3.1. Lai giai véi tich phan Gauss day du

a. Gidi bai todn véi 1 phén tir hitu han

5FL3 FL? FL
V. = P i P 2(P+KG,S
120(E, + o +2(P+kG, )L 16(E,+ )l (P+kG,S,)
0 0
15FL2 FL2
0, = P + P
120(E, + - )1, + 2(P +kG,S,)L>  4(E, + I,
SO SO
5FL° FL2 FL
Vo = P - P " (PrkG,S
60(E, + —)I, +(P+kG,S,)L> 4(E, + )1, (P+kG.S;)
SO SO
FL2
03 = 7P
2(E, + I,
So (4.5)

b. Gidi bai todn véi nhiéu phin tir hitu han

Bdng 4.2. Kiém tra si hdi tu chuyén vi giita cong-xon V,

S$6 hrong Ap suiit théi phong (kPa)

phén tir 100 200 300 400 500 600
1 1.54026| 1.31756| 1.16254| 1.06931| 0.95632| 0.87524
2 1.76925| 1.58213| 1.44236| 1.32565| 1.22584| 1.17136
3 1.78356| 1.60156| 1.46238| 1.35862| 1.25947| 1.18564
4 1.79188| 1.60935| 1.47231| 1.36256| 1.26823| 1.18782
5 1.79989| 1.61015] 1.47532| 1.36753| 1.26982| 1.18816
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6 1.79998| 1.61023| 1.47539| 1.36759| 1.26988| 1.18821
7 1.80005| 1.61029| 1.47545| 1.36765| 1.26993| 1.18826
8 1.80008| 1.61032| 1.47548| 1.36764| 1.26996| 1.18829
9 1.80010| 1.61034| 1.47549| 1.36769| 1.26997| 1.18830
10 1.80012| 1.61035| 1.47551| 1.36770| 1.26998| 1.18831
11 1.80013| 1.61036| 1.47551| 1.36769| 1.26999| 1.18832
12 1.80013| 1.61037| 1.47552| 1.36769| 1.26999| 1.18832
AP SUAT
, —+—B00kPa —®—500kPa —&— 400 kPa 300kPa ——200kPa —e—100kPa
1.8 /ﬁ
£ 14 ///”ij e .
o /
212 /
1 f
0.8
0.6
SO LUQNG PHAN TI

Hinh 4.3. Biéu do thé hién su héi tu ciia chuyén Vi gitta cong-xon V,

Bdng 4.3. kiém tra sw hoi tu chuyén Vi cudi cong-xon Vs

S6 lwgng
phan tir

Ap suit thdi

hong (kPa)

100 200 300

400 500 600

5.00374| 4.42398| 4.01385

3.62467| 3.37247| 3.12527

5.47259| 4.96853| 4.56205

4.22367| 3.92564| 3.66578

5.50079| 5.00376| 4.61258

4.27536| 3.98215| 3.70989

5.51068| 5.01298| 4.62374

4.28834| 3.99215| 3.72564

5.51192| 5.01375| 4.62652

4.29305| 4.00126| 3.73568

5.51219| 5.01400| 4.62675

4.29326| 4.00146| 3.73586

5.51241| 5.01420| 4.62693

4.29343| 4.00162| 3.73601

5.51252| 5.01430| 4.62702

4.29352| 4.00171] 3.73609

5.51258| 5.01435| 4.62707

4.29356| 4.00174| 3.73612

5.51263| 5.01439| 4.62711

4.29360| 4.00177| 3.73616

5.51265| 5.01442| 4.62714

4.29362| 4.00179| 3.73618

B
BlEIB|lo|o|~|lojuswn-

5.51267| 5.01443| 4.62715

4.29363| 4.00180| 3.73619
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AP SUAT
6 —o— 600 kPa —m— 500 kPa —aA— 400 kPa
5.5 -
~—~~ 5 b
£
E45 -
S
4 .
3.5 -
3 T T T T T T T T T T T 1

6

4 5 7 8 9 10 11 12
SO LUONG PHAN TU

Hinh 4.4. Biéu do thé hién sw héi tu ciia chuyén Vi cuéi cong-xén Vs

Bdng 4.4. Géc xoay cua tiét dién ngang giita cong-xon 6

S6 lwong Ap suit thoi phong (kPa)

phén tir 100 200 300 400 500 600
1 0.11387| 0.10099| 0.09059| 0.08203| 0.07656| 0.06815
2 0.13125| 0.12098| 0.11175| 0.10278| 0.09445| 0.08753
3 0.13097| 0.12022| 0.11097| 0.10212| 0.09422| 0.08687
4 0.13091| 0.12093| 0.11136| 0.10245| 0.09433| 0.08720
5 0.13093| 0.12096| 0.11176| 0.10250| 0.09440| 0.08727
6 0.13093| 0.12097| 0.11177| 0.10250| 0.09440| 0.08727
7 0.13094| 0.12097| 0.11177| 0.10251| 0.09440| 0.08728
8 0.13095| 0.12097| 0.11178| 0.10251| 0.09441| 0.08728
9 0.13095| 0.12097| 0.11178| 0.10251| 0.09441| 0.08728
10 0.13095| 0.12098| 0.11178| 0.10251| 0.09441| 0.08728
11 0.13095| 0.12098| 0.11178| 0.10251| 0.09441| 0.08728
12 0.13095| 0.12098| 0.11178| 0.10251| 0.09441| 0.08728
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AP SUAT
—+—600 kP2 —8—500kPa —&—400kPa 300 kPa =—#=200kPa —e—100kPa
0.14
0.13 - 2 2 2 4 2 . 4 4
o1 / | | | | | | |
0.11 -
= 01 L
- —n » » = » = » F—
0.09
0.08 |
0.07
0.06 T T T T T T T T T T T
1 2 3 4 5 6 7 3 9 10 11 12
SO LUQNG PHAN TU

Hinh 4.5. Biéu do thé hién su hdi tu ciia géc xoay giita cong-xon
&Loi giai voi tich phdn co chon loc
4.3.2. Loi gidi véi tich phan c6 chon lgc

Chuyén vi va goc xoay cua cac diém nut:

5FL° L 3FL?
Vv, = P + ; 6, = —p
48(E, + —)1, 2(P+kG,S,) 8(E, + ),
SO 0 (47)
3 2 .
v - FLP L FL o, FLP
3(E+ ), (PGS 28+ )l
0 0

Cac két qua nay hoan toan trung khop véi cac két qua ly
thuyét duoc dua ra trudc do.

4.3.3. So sanh hai phwong phap tich phin ma trin d§ cing

4.3.4. Phan tich wng xir cia dAm cong-xon thoi phong chiu

Cac dir liéu dugc st dung da duoc trinh bay ¢ “Bang 4.1: D

liéu dau vao cho bai toan dam mang mong thoi phong”. Cac két qua
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duoc thé hién trong Bang 4.5, Bang 4.6 va s€ dugc v€ thanh biéu dd
dé phan tich mg xir ctia két cau (xem Hinh 4.6 va Hinh 4.7).
Bdng 4.5. Bo vong V(L) cua tiét dién & dau tw do

Ap suit Vit liéu
p(kPa) Mang 1l | Mang 2 | Mang 3 | Mang 4
50 5.85834 | 5.75314 | 5.84997 | 3.10892
100 551083 | 5.22368 | 5.62506 | 2.91094
150 525124 | 4.81426 | 5.44172 | 2.75736
200 502104 | 4.47189 | 5.2822 | 2.62937
D3 v 250 4.81573 | 4.17445 | 5.1382 | 2.51807
S/Zf)ng 300 4.62841 | 3.91041 | 5.00529 | 2.41863
(mm) 350 4.45513 | 3.67286 | 4.88086 | 2.32819
400 429336 | 3.45719 | 4.76326 | 2.24488
450 414141 | 3.26012 | 4.65138 | 2.16744
500 3.99804 | 3.07914 | 4.54444 | 2.09497
550 3.86231 | 2.91231 | 4.44187 | 2.0268
600 3.73349 | 2.75805 | 4.34322 | 1.96241
65 —e—Vat lidu Vat liéu
R Vit liu Vit lidu
55 N
£ 5
Eus
o 4
=35
O 3
525
> 2
15
et
0.5
0

0 100 200 00 600 700
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Bdng 4.6. Géc xoay 6 (L) cua tiét dién & dau tw do

Ap suit Vit liéu
p(kPa) Mang 1l | Mang 2 | Mang 3 | Mang 4
50 0.18224 | 0.17625 | 0.1845 | 0.0915
100 0.17486 | 0.1638 | 0.1792 | 0.08818
150 0.16782 | 0.15244 | 0.17409 | 0.08502
200 0.16108 | 0.14205 | 0.16914 | 0.08201
o 250 0.15465 | 0.1325 | 0.16436 | 0.07913
XOOaC 300 0.14851 | 0.12371 | 0.15974 | 0.07638
6(L)>(/°) 350 0.14264 | 0.11561 | 0.15527 | 0.07375
400 0.13703 | 0.10811 | 0.15094 | 0.07122
450 0.13167 | 0.10118 | 0.14676 | 0.0688
500 0.12654 | 0.09476 | 0.14271 | 0.06648
550 0.12164 | 0.08881 | 0.1388 | 0.06426
600 0.11695 | 0.08329 | 0.13501 | 0.06212
0.2 —— Vit liéu Vit liéu
0.18 e~ Vit liéu Vat liéu
0.16
=0.14
-
$0.12
% 01
(@]
% 0.08
(@]
30.06
Q]
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0
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Hinh 4.7. Biéu d6 quan hé Géc xoay — Ap sudt théi phong
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Theo nhu Hinh 4.6 va Hinh 4.7, ta nhan thdy ring d6 vong
V(L) va goc xoay O(L) bién thién phi tuyén theo ap suit p. Theo Iy
thuyét tinh toan kich thuéc dim mang mong & trang thai thoi phong
[23], 4p sudt p cang 16n thi ban kinh R ctia ddm cang 16n, va nhu viy
thi cic tham s6 nhu mé-men quan tinh ctia dam |, va dién tich tiét
dién ngang cua dim S, ciing s& 16n. Vay nén 4p suat p cang 1on thi
dam cang duogc thoi phong, va co do ctng cang 16n. Va nhu thé do
vong va goc xoay cua tiét dién dim s& cang nho di.

Ngoai ra, dam duge ciu tao tr 2 vat lidu mang khéac nhau thi s€
¢6 ung xu khac nhau.

4.3.5. Bai toan uén doc mot dim cong-xon thdi phong

4.3.6. Tich phan Gauss diy di

4.3.7. Tich phén c6 chon lgc

4.3.8. Luc t6i han

Dé uoc lugng sé lwong phan tir can thiét phai chia nho cong-
x6n, trong budc dau tién, tac gia thyc hién mot phép thir sy hoi tu ctia
md hinh bang cach thay dbi s6 lugng phan tir tir 1 dén 12. Cac phép
tinh duoc thyc hién véi dng cdng-x6n c6 chiéu dai L = 2.5m, ban
kinh R = 0.1m, vat liéu “Mang 1”. Céac gia tri ctia lyc doc tdi han
duoc v& biéu do, phu thude vao sb lugng phé”m ti duoc chia cia mo
hinh, (xem Hinh 4.9 va Hinh 4.10).
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Bdng 4.7. Fe vi tich phin Gauss day dii
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Hinh 4.9. Biéu thi sw héi tu ciia Fy véi tich phdn Gauss dcfy du
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Bang 4.8. Fy voi tich phdn co6 chon loc
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Hinh 4.10. Biéu thi sw héi tu ciia Fy véi tich phan co chon loc
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Nhu vay, tac gid da chon thuc hién cic phép mo6 phong sb vai

md hinh véi 12 phan tir. Cac gié tri luc doc téi han dat dugc dugc thé

hién trong Bang 4.8.

Bdng 4.9. So sanh lyc doc toi han co dwoc boi phdn tik hitu han va

két qua gidi tich

Luec t6oi han F(N)
Chénh léch
P(kPa) PAhu’oing Phép Phlr'():l.lg,phzip (%) )
phan tir hiru han giai tich
50 357.69 357.64 <0.01
100 379.93 379.88 <0.01
150 400.39 400.35 <0.01
200 420.27 420.23 <0.01
250 440.09 440.05 <0.01
300 460.13 460.08 <0.01
350 480.54 480.50 <0.01
400 501.45 501.41 <0.01
450 522.92 522.87 <0.01
500 545.00 544.95 <0.01
550 567.75 567.70 <0.01
600 591.20 591.15 <0.01

Tir cac phép so sanh, ta nhan thdy, cac két qua c6 duge tir

phuong phap phan tir hitu han hau nhu tring khép so voi cac két qua

gii tich, viy nén phan tir hitu han dim mang mong thoi phong vira

duogc xay dung 1a c6 thé ap dung duoc.

Tiép tuc thuc hién cac phép tinh khac nhau véi cac vat lidu

duoc thé hién trong “Bang 4.1: Dir liéu dau vao cho bai toan dim

mang mong thoi phong”, ta dugc mot bang so sanh va biéu do sau

day:
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Bang 4.10. So sanh luc doc toi han Py gitka cdc truong hop

Ap suat Vit liéu
p(kPa) Mangl | Mang2 | Mang3 | Mang4
50 357.64 | 365.31 | 357.95 | 678.81
100 379.88 | 402.74 373.6 723.11
150 400.35 | 438.67 | 387.97 | 762.87
200 420.23 | 474.86 | 401.75 | 800.39
Luc 250 440.05 | 512.12 415.3 836.83
tGi han 300 460.08 | 550.89 | 428.78 | 872.85
Fer 350 480.5 591.47 | 442.33 | 908.86
(N) 400 501.41 | 634.07 456 945.13
450 522.87 | 678.89 | 469.85 | 981.84
500 54495 | 726.09 | 48391 | 1019.14
550 567.7 775.8 498.2 1057.13
600 591.15 | 828.18 | 512.76 | 1095.9
1200
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Hinh 4.11. Biéu d6 quan hé Luc téi han — Ap sudt théi phong
Tir s6 liéu trong Bang 4.10 va biéu do Hinh 4.11, ta nhan thay

rang, tuong ty nhu trong bai toan ubén ngang, ap suét thdi phong p va
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cac mo-dun dan hoi ciia tim vai c6 anh huong 16n dén do clng cua
dam, va do d6 anh hudng dén gié tri lyc toi han.

Luyec t6i han F, bién thién phi tuyén theo ap suit p, ap sut p
cang 16n thi ban kinh dim cang 16n va cac gia tri o clmg ciia dam
cang 16n. Diéu nay cho phép ting kha niang chiu lyc cta dam. Vi du
nhu trong truong hop Mang 3, khi ap suat ting tir 50 dén 250 kPa,
gia tri lyc téi han F, tang 16%.

Gia tri lyc téi han F, cling phu thugc vao mé-dun dan hoi
theo phuong doc va phuong ngang ciia tim vai. C6 thé n6i, Fq ty 18
thuan v&i mo-dun dan hdi theo phuong doc E, cta tAm vai, va ty 1€
nghich v&i mo-dun dan hdi E; theo phuong ngang ctia tim vai.

4.4. KET LUAN CHUONG

Trong chuong ndy, tac gia tién hanh phan tich ing xir ciia dim
mang mong thdi phdng bang phuong phap phan tir hitu han. Dé tim
dugc 101 giai don gian ma chinh xac nhét, va cling dé tranh hién
tugng “shear lock”, tac gia da sir dung phan tir thanh 3 nit. Ap dung
ma tran d6 ctg phén tir tong quat da duoc xay dung ¢ chuong 3, tac
gia sir dung 2 kiéu tich phan Gauss ddy di va tich phan c6 chon loc
dé viét ma tran d6 cimg phan tir cho phan tir thanh 3 nat. Bai toan ap
dung dugc thuc hién véi dim cong-xon thdi phong chiu udn ngang
va udn doc. Cac phép tinh cho thiy, bang viéc st dung 1 phan tir hitu
han, cac két qua tinh ra tir phwong phap phan tir hitu han la chua
chinh x4c 1am so v6i 1y thuyét. Tuy nhién, néu tang s lugng phan tir
1én thi két qua tir phan tir hiru han ngay cang khép so voi 1y thuyét.

Ngoai ra, viéc st dung 2 phuong phap tinh tich phan cho cac

ma tran d6 cing phﬁn tur cling cho théy, viéc tinh toan ma tran theo
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phuong phap tich phan c6 chon loc tuy “khéng chinh thong” nhung
lai cho két qua tot hon so v&i phuong phép tich phan day du cd dién.

Céc phép phan tich ing xir dim mang mong cho thay, do ctng
ciia dam khong nhiing phy thudc vao dac trung co hoc cta vt liéu
ma con phy thudc nhiéu vao ap suat thdi phong. Ap suét cang ting thi
ban kinh dam ting, lam ting kich thudc tiét dién va mo-men quéan
tinh. Ngoai ra, chinh ban than ap suat thi phong p ciing tham gia vao
d6 ctimg chong udn va chéng cit cua dam, va do d6 lam tang kha
nang chiu lyc cho dim. Pay 1a diém khac biét cua két cdu thoi phong
so voi két cau thong thuong.

Céc phan tich trong chuong nay ciing cho thiy, kha ning chiu
luc ctia dam khong chi phy thude vao ap suit théi phong ma con phu
thudc mét cach phuc tap vao cac moé-dun dan hdi cta tim vai. Theo
nghién ctru cho thdy, muén ting do ctng cua dam thi nén ting mo-
dun dan hoi theo phuong doc tdm vai va nén giam mo-dun dan hoi

theo phuong ngang cua tim vai.

KET LUAN VA KIEN NGHI

1. Két luan:

Muc dich cua luan vin nay la xdy dung mot phan tir hitu han
dam danh riéng cho két ciu mang mong théi phong, duge cau tao tir
vai ky thuat. Dam thdi phdng dugc sir dung trong nghién ciru ndy c6
dang dng tru tron xoay, duoc thi phong va chiu tai trong ngang.

Dé xiy dung phén tir hitu han, tac gia di sir dung mé hinh dim
Timoshenko dé cé thé ké dén cac anh huong do lyc cit va ap suit
thdi phong. Ngoai ra, cac phuong trinh cua bai toan s& dugc viét
trong khuon kho chuyén vi va bién dang 16n dé ké dén tat cac cac

thanh phan phi tuyén. Ma trdn do cimg phan tir s& 13 téng ctia ma tran
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d6 cting gay ra boi noi luc va ap suét thoi phong. Phép tuyén tinh hoa
xung quanh trang thai can béng ctia dim s& cho ta mot ma tran do
ctrng don gian hon.

Céc bai toan xac minh dd néu ra dugc rang phan tir hitu han
dam duoc xdy dung trong ludn vin nay cho két qua kha chinh xac va
c¢6 thé dugc ap dung dé tinh toan, va phan tich ung xir cua két cau
thoi phong.

Céc phép mo phong s6 va phan tich tmg xir ciia dam mang
mong thoi phong di dwoc thuc hién va chimg to ring do clng cta
dam phuy thudc rat 16n vao ap suit thdi phdng va céc tinh chit co ly
cua vai ky thuat.

2. Kién nghi:

Khi tinh toén thiét ké két cAu thoi phong, can can nhic ky viée
lga chon gié tri ap suét thdi phéng va loai vat li€u st dung.

- Ap suit thoi phong cang tang thi két cau cang cung va do d6
¢6 kha nang chiu lyc cang tét.

- Tuy nhién, dé ting kha ning chiu lyc cua két cau thi can can
nhic ky khi lua chon vat liéu vai ky thuat. Néu nim rd ung xir cua
két cau thi doi khi, mot tim vai ky thuat ¢ kha nang chiu luc bé hon
lai ¢6 lgi hon cho su 1am viéc cua két cau.

+Kha ning chiu luc cta két ciu thdi phong phu thude vao do
16n cua ap suit thoi phong. Vi vdy, trong qua trinh sir dung phai c6
céc bién phap duy tri duoc ap luc thdi phdng nhu da tinh toan.

3. Phat trién ludn viin:

+Nghién ciru img xir ctia ddm mang mong thdi phong chiu cac

truong hop tai trong khac nhau: tai trong phan bd, tai trong xoan.....
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