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LOI NOI PAU
1. Tinh cap thiét cia d@ tai

Hién nay nganh xay dung co ban dang phat trién véi téc do rat nhanh cling
v6i d6 1a sy phat trién nhu vii bdo ctia cac nganh cong nghé héa hoc, cong nghé
vat liéu méi va nganh tu dong héa. Nho su phat trién nay dd lam nay sinh cac
giai phap két ciu méi trong xdy dung cic cong trinh ndi chung va céng trinh
trén bién noi riéng.

O Viét Nam trong thoi gian khoang 10 nam trd lai ddy, cac cong trinh ha
tang giao théng, dé bién, ké ven bién va cong trinh ngoai khoi duoc dau tu rat
16n. Hién nay, cac cdng trinh ngoai khoi dang sir dung mot s dang két cu
méng nhu sau: Két cau mong coc bé tong cbt thép tmg suit trude, mong coc
khoan nhdi, coc thép, gian thép... Tuy nhién céc giai phap két cAu mong trén chi
ap dung cho céc cong trinh ngoai khoi, xay dung & do sau khu nudc nhé hon
30m, trén thuc té ¢ nhitng khu vire nude sau trén 30m vi vay doi hoi can co giai
phap vat liéu va két cdu mong moi phu hop véi cac khu vuc ndy, trong dé tai
nay cac tac gia dé xuat sir dung bé tong cdt soi thuy tinh két hop giai phap két
cdu méng noi dé xay dung cac cong trinh tru dién trén bién.

2. Muc dich phu hgp

Nghién ctru, gidi thiéu giai phap vat liéu va két cau mdi, hudéng dan tinh

toan két cdu bé tong cdt soi thuy tinh 1am moéng ndi cho cac cong trinh tru dién

trén bién pht hop véi cac khu vuc nude sau, dia chat yéu.
3. Noi dung va phuwong phap nghién ciuru

Trinh bay mét cach tong quan vé vat liéu composit soi thuy tinh va kha
nang tmg dung vat liéu nay thay thé cho cot thép trong két cau bé tong cot thép
truyén théng. Nghién ctru giai phap két cAu mong ndi cho cac tru dién trén bién

¢ cac khu vuc nudce sau, dia chat yéu.

Phuong phap nghién ctru: str dung cac phuong phap thu thap sb liéu, phan

tich danh gia, tong hop thuc trang két ciu méng cac cdng trinh ngoai khoi, ding
3



mo hinh toan hoc va phuong phap s dé tinh toan luc tic dung va phén tich noi
luc, chuyén vi trong két cau mong tru dién. Sir dung phwong phép so sanh dé lua
chon giai phap két cdu moéng phu hop cho cac khu vuc nudce sau va dia chat yéu.
4. 'Y nghia khoa hoc va thue tién

Dé tai hoan thanh s& 13 co s& cho cong tac giang day, nghién ctiru khoa hoc
va tng dung thuc tién, tu van thiét ké cho phép xay dung giai phap vt liéu méi
va két cdu mong cia cac tru dién xay dung & trén bién tai cac khu vuc nude sau

va dia chat yéu.



CHUONG I:
TONG QUAN VE PE TAI
1.1. Téng quan vé cac dang két cAu mong cac cong trinh trén bién

Pic thu ctia cac cong trinh bién 1a luon ludn gan lién véi cac loai tai trong
dong nhu giod, song bién, dong chay. Do vy viéc chon giai phap két cdu mong
cho céc cdng trinh bién phu thudc rt nhidu vao cac yéu t6 dia hinh, dja chat va
thuy hai vin cong trinh. Hién nay, & Viét nam dang st dung mot s giai phap két
cdu mong cho cac cong trinh trén bién nhu sau: két cAu mong coc bé tong cot
thép tmg luc trude, két cdu mong coc khoan nhdi bé tong ¢t thép, két cAu gian
thép (Hinh 1.1, hinh 1.2 va hinh 1.3). Bén canh d6 mot s nudc phat trién nhu
M§, Nhat Ban, Nga... trong thoi gian gan ddy di nghién ctru va Gng dung két
cdu mong ndi duoc 1am bang cac phao ndi vat liéu composit hodc bé tong cot

thép duogc lién két voi nhau (Hinh 1.4 va hinh 1.5).

Hinh 1.1. Két cdu méng coc bé téng cot thép veng lwe trude



Hinh 1.2. Két céu méng coc khoan nhéi bé téng cét thép
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Hinh 1.3. Kéf cdu gian thép

Hinh 1.4. Két céu méng néi bang vt liéu composit



Hinh 1.5. Két cdu méng noi bang cdc thiing bé tong lip ghép

Trong pham vi dé tai s& trinh bay céc 1y thuyét tinh toan méng ndi cong
trinh bién ciu tao tir cAc phao bé tong thanh polyme cbt soi theo diéu kién bén,
diéu kién 6n dinh cua két ciu mong ndi tru dién dudi tac dung cua cac loai tai

trong.
1.2. Uu nhwoe diém ciia két cdu méng ndi bé tdng thanh composit polyme

Uu diém: phu hop cho céc khu vuc nudc sau, dia chét yéu, muc nudc dao
dong nhiéu. Gia thanh ré hon nhiéu 1an so véi két cu cb dinh, c6 tinh co dong
cao, d& dang bd xung thay d6i kich thudc va di chuyén. Co6 thé ché tao véi cac
diéu kién bi khéng ché, tdc @6 thi cong nhanh, & cac khu vuc xa hién truong.
Ngoai ra, két cdu mong coc dai cao bé tong cdt thép truyén thong thuong bi xam
thuc ctia nude bién din dén dn mon cdt thép nghiém trong chi sau mot thoi gian
ngan cong trinh di vao khai thac sir dung. (Hinh 1.6. Mot s6 hinh anh két cau bé

tong cbt thép truyén thong bi an mon sau 10-20 nam st dung)

Hinh 1.6. Mt s6 hinh danh két ciu bé tong cét thép bi an mon



Nhuoc diém: dé mét 6n dinh khi hoat tai khai thac 16n, diéu kién tu nhién
bat loi nhu song, gié va dong chay 1on din dén kho khin hoic khong dam bao

cho viéc neo gilr méng noi.
1.3. Nhiém vu co ban cta bai toan tinh toin méng noi.

Do ¢6ng trinh nghién ctru 1a két cAu ndi, chiu tac dung cua tai trong thay
d6i theo thoi gian nén nhiém vu co ban cia bai toan tinh todn méng ndi bao

gom:
+ Xac dinh céc tai trong, t6 hop tai trong tac dung lén cong trinh

+ Kiém tra d¢ bén: Xac dinh ndi lyc do cac t6 hop tai trong gay ra dé can
ctr vao do ma kiém tra kha nang chiu lyc cua cong trinh. Viéc tinh toan ndi luc

1én méng ndi duge thyc hién bang phan mém SAP2000.

+ Kiém tra do 6n dinh cia mong ndi: Xac dinh 6n dinh tinh va 6n dinh
dong dé cong trinh c6 thé sir dung binh thudng trong cac diéu kién bat loi vé

song, 10, dong chay.
1.4. CA4c loai tai trong va to6 hop tai trong tic dung 1én cong trinh.
Két cau mong nodi duge thiét ké véi cac tai trong sau day:
+ Tai trong ban than (tinh tai);
+ Tai trong do ngudi, phuong tién (hoat tai);
+ Tai trong song (tai trong dong);
+ Tai trong gid (tai trong dong);
+ Tai trong dong chay (tai trong dong);

Qua trinh thiét ké bao gdm danh gia kha ning cua két cdu dé c6 thé chiu
duoc tit ca cac loai tai trong trén, kha nang ndi va on dinh cta mong ndi.

Trong tinh toan cuong do theo diéu kién bén cac tai trong duogc tinh toan
v6i chu ky 1ap lai mot 1an trong 100 ndm véi céc tai trong song, gid bio va dong

chay.



T6 hop tai trong tac dung 1én cong trinh bao gom céc to hop nhu sau:

+ T6 hop tai trong co ban bao gdm: tinh tai + hoat tai (TH1); tinh tai + hoat
tai + tai trong dong (TH2..TH9).

+ To hop bao ndi lyc: bao ndi lyc cua tAt ca cac truong hop tr TH1 dén
THO.

TH hop tai trong co ban c6 mot tai trong tam thoi thi gid tr1 gid tri cla tai
trong tam thoi dugc léy toan bd. Néu co tur 2 tai trong tam thoi trd 1én thi gia tri
tinh todn cua tai trong tam tho1 hoac cac noi luc tuong g ctia ching phai duogc

nhan v61 hé s6 t6 hop sau:

- Tai trong tam thoi dai han va tai trong tam thoi ngén han nhan véi1 hé s6 n

=0,90;

Gia trj tiéu chuan cua ting loai tai trong dugc quy dinh trén co sé quan tric
nhitng yéu t6 tao ra tai trong d6 va chinh bién cac s liéu quan trac bang phuong
phap xac suat thong ké. Gid tri tinh toan cia tai trong dugc xac dinh bang cach
nhan gia tri ti€u chuin vai hé sd vuot tai n. Néu viée gidm nho tri s6 clia mot tai
trong ndo d6 s& anh hudong xau dén kha ning chiu tai cia cong trinh hoic timng
bo phéan cong trinh thi gia tri tinh toan cua tai trong do dugc xac dinh b'fmg cach

nhan gia tri ti€u chuan véi s6 nghich dao ctua hé s6 vuot tai (1/n).
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CHUONG 2:

TiINH TOAN KET CAU MONG TRU PIEN NOI CAU TAO BE
TONG THANH POLYME COT SQI THUY TINH

2.1 Cac dac trung cia vat liéu

Bé tong: 13 loai bé tdng méc cao theo cong nghé dic rét, thanh phan cép

phdi cta bé tong duogc thiét ké boi Vién Chuyén nganh Bé tong thudc vién Khoa

hoc Cong nghé Xay dung Viét Nam (IBST). Céac vt liéu chinh bao gom: da

0x5, cat hat thd, phu gia tro bay, phu gia hoa déo, silicafum, cho phép tao ra hon

hop bé tong dung it nude nhung co tinh cong tac tét (46 sut > 20 cm) va c6 kha

nang chiu nén cao (Cuong dod chiu nén ciia mau khi dic sau mot tuan tudi dat 65

Mpa).

Thanh polyme c6t soi: cac chi tiéu co 1y co ban ciia thanh composite

polyme dung dé thay thé cho c6t thép thuong duoc trinh bay trong bang 2.1. Chi

tiét twong ing vai cac loai dudng kinh khac nhau dé nghi tham khao chi tiét [1].

Bdng 2.1. Cdc dic trung ciia cot FRP

Tén chi tiéu

Gi4 trj tiéu chuéan

GFRP | BFRP
ihélg(rylg suat phéa hoai khi udn tinh ngang soi, MPa, khong 1200 1400
2. Ung suat pha hoai khi kéo, MPa, khong nho hon:

a) Doi voi duong kinh tir 4mm dén 8mm 1500 | 1600
b) Doéi v6i duong kinh tir 10mm dén 14mm 1400 | 1500
3. Do dan dai twong dbi khi dit,%, khong nho hon 2,2 2,2
4. Mo dun dan hoi khi kéo, MPa, khéng nho hon 75000 | 90000
5. Kha ning chju va dap ngang soi, KJ/m?, khong nho hon | 350 350
6. Kha nang chiu nung nong tuc thoi:

trong 24 gid, °C, khéng nhé hon 200 230
trong 5 gid, °C, khdng nho hon 220 250
7. Do thAm nuée,%, khong 1on hon 0,2 0,2
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2.2 Tinh toan két cau phao theo diéu kién bén
2.2.1 Tinh néi lyc khung dam ngang ciia phao néi

So db tinh thé hién trén hinh 2.1, céc goc C,D ndi cung, khong c6 thanh
dinh. Phao chiu tic dung cua céc tai trong: trong luong ban than; ap luc nudc &
hai bén va dudi day; céc tai trong dat trén phao nhu nguoi, thiét bi... Vi chiéu
dai L cua phao 16n hon nhiéu so vé6i chidu rong B ciia phao, nén néi luc khung
dam ngang duoc phép xét cho bai toan phiang; (mg véi cac tai trong tac dung
vao doan bang a — khoang cach gitta cac khung dim ngang. M6 men tai nut C va

D do tai trong nudc [2] la:

M, =vy.T.a.

Trong do:
vy : Trong lugng riéng cua nudc
T : Mén nudc ponton

Con cac md men tai diém giita khung (dam day) ciing chi do tac dung cua

nuoC

v.T.a.B*> y.a.T® vy.T.a.
M, = - = B? — 4T?
2 8 6 25 )

Véi B : Chiéu rong day phao

Hinh 2.1. So' dé tinh néi luwc ngang ciia phao nhé

12



Tuy c6 nhiéu tai trong dong thoi tic dung vao khung ddm ngang, song mg

v6i My va M, ¢6 gia tri nguy hiém nhat chi ¢ ap luc nudc.

2.2.2 Tinh néi lwc khung dim ngang ciia phao vira

Dbi v6i poton vira, dé tranh xodn trong qué trinh 1am viéce, tai cac goc A, B,
C, D nén ndi khdp (Hinh 2.2) . Cac dam AB, CD, AC, BD dugc tinh nhu dam
don gian. Xét cho &p lyc nudc, moé men 16n nhét tai hai ddm bén cach dinh mot
doan [2]:

T
= (H=T)+T. |—
x = )+T 13g

_v.aT’x (x—H+T)y.a
' 6.H 6

Hinh 2.2. So' dé tinh néi lwc khung ddm ngang ciia phao vira
M6 men M, tai diém gitra dam day:

_v.a.T.B?
27 8
Cac luyc doc trong céc cau kién cua khung dam ngang AC hoic BD
_Y.a T.B
= 2
Luc doc trong cac cau kién cua khung dam day CD

y.a.T?
Ny = =——.(3H =T

13



Luc doc trong cac cau kién cua khung dam dinh AB

y.a.T3
Ns="%n

2.2.3 Tinh néi lwc khung dam ngang ciia phao lén

V& mit cau tao khung dam ngang caa phao 16n khac véi khung dam ngang
ctia phao vira va nho 1 ¢6 thém thanh dung ¢ gitra EG, FK va lién két & cac nat
cha yéu 1a khép. Vé nguyén tic dim day CGKD duoc tinh nhu dam lién tuc, cac
thanh con lai déu 1a thanh don gian khép ca hai dau. Hai gia tri x va M; xéac dinh
nhu trén, con M, va M; theo cac cong thic dam lién tuc voi tai trong phan b
déu [2]:

q=v.aT

Ngoai cac khung dam cuaa phao, khung dam doc va vo boc cling nhu cac
cau kién khac dugc tinh theo nguyén tic chung cua co hoc cong trinh. Khi tinh
toan dam doc cd thé coi phao phia trén chiu tac dung cua tai trong cb dinh, cac
hoat tai p, phia dudi chiu tdc dung cua ap luc nudc W rdi tién hanh phan tich

biéu do P va W ta s& c6 luc cit va md men.
2.3 Tinh toan két cau theo diéu kién 6n dinh noi

Phao ndi trén mat nudc, nén bt budc phai kiém tra 6n dinh ndi khi phao
lam viéc, tham chi ca khi phao khéng 1am viéc. Tinh noi 1a mot dic diém cua
phao, x4c dinh kha ning cua né chéng lai cac nguyén nhan lam nghiéng phao
khoi vi tri can bang.

Tinh toan 6n dinh néi bao gom:

- Tinh 4n dinh ndi tinh

- Tinh 6n dinh néi dong

- biéu kién 6n dinh ndi caa phao

2.3.1 Tinh én dinh néi tinh ciia phao

14



Tinh 6n dinh néi tinh, xét truong hop phao nghiéng do tai trong tinh gay ra.
Pé danh gia kha nang tré vé vi tri can bang, ngudi ta nghién ciu 4 van dé cu thé
sau:

- On dinh noi tinh ngang

- On dinh néi tinh doc

- Céch tinh thuc hanh 6n dinh ndi tinh

- Do thi 6n dinh ndi tinh

al, On dinh néi tinh ngang

Gia sir dudi tac dung cua ngoai luc phao bi nghiéng khoi vi tri can bang
mot goc ¢, phan than phao ngdm dudi nudce thay doi tao ra su chuyén dich tir
trong tdm G t6i H, tdm noi C t6i vi tri C,,. Nhu vay, xuat hién tm ngang tic thoi
N, (tim dinh khuynh) 1a giao diém duong thang néi C,H véi truc d6i xing CG.
biém C di chuyén téi C, theo mot dwong cong nhét dinh goi 1a dwdng cong tam
noi. Trén phao c6 2 luc tac dung:

- P : Téng hop cac trong luong cta phao, trong lugng thiét bi hudng tir
trén xudng dit tai G

- D: tong hop cac luc day ndi huéng tir dudi lén, dat tai C,,

Cap luc P va D bang nhau, song song véi nhau va nguoc chiéu nhau tao
thanh 1 ngau lyc, hinh thanh mémen phuc hoi hay md men 6n dinh tinh ngang
Moq)

Hinh 2.3. a - So' do vi tri tam néi thay doi khi phao nghiéng ngang

B - So do xdc dinh chiéu cao tém nghiéng ban dau ciia phwong ngang
15



Tir nghién ctru cua céc tac gia [2],ta co :
Mpiy = P.Ny.G.sing (1)
Theo toan hinh hoc:
N,.G.sing = G.H = z.sing + y.cos¢ — z;.sing (2)
Goi 1 1a canh tay don on dinh néi tinh ngang, ta co:
l =z.sinp + y.cose — z;.sing (3)
bat:
l. = z.sinp + y.cosg
Pay 1a ham sb cua goc nghiéng ¢ va toa o tdm noi C, nghia 1a phu thudc
vao hinh dang phan than tau ngam dudi nudc va duoc goi 1a canh tay don on
dinh hinh dang.
bat:
lec = z;.sing
Pay 1a ham s phu thudc vao va chiéu cao cua trong tdm G (trong luong
ponton va hang héa), dugc goi la canh tay don 6n dinh trong luong.
Suy ra,
=1~
L4y dao ham 2 vé phuong trinh (3) theo ¢ va ¢ — 0 ta tim dugc chiéu cao
tam dinh khuynh tong quay h,, va chiéu cao tim dinh khuynh ban dau hy:

h -4 _ & sing + z.cos +d—y COSQ — y.SInQY — Z-.COS
qo_d(p_d(p' q) . qo d(p. (p y' (p G' (p

o= ()
dy

h0=%—(26—z)=ro—a

Véi a : Khoang céch giita trong tdm va tdm noi

dy
= Z.COSQ + ——.COSQ — Z;.COSQP
90 de

ro : Ban kinh tdm nghiéng ngang hodc ban kinh dinh khuynh
Néu phao hinh hop chit nhat:
16



Y T
vV  12.T
Néu phao c6 hinh dang phuc tap:
« +«3 B?
=24 oT

Véi B: Chiéu rong phao
T : mén nudce phao
o : Hé s6 dién tich mat duong nudéc, 1a ty sé gitta dién tich mat bang
phao noi duong mén nudce vai dién tich hinh chir nhat bao quanh no.
& : Hé sb thé tich chiém nudc, 1 ty s6 gitra thé tich chiém nudc cua
phao vai thé tich hinh hop chit nhat bao quanh phan dudi nudc caa no.
Ung Véi Vi tri nghiéng ban dau (¢ = 0), tdm nghiéng N, (hinh 3b) luén nam
dudi tam nghiéng N, (¢ # 0).
Cong thte (1) duoc rat gon:
Myy = P.hy.sing (4)
a2, On dinh néi tinh doc:
V& nguyén tac tinh, on dinh néi tinh doc twong tu nhu 6n dinh ndi tinh
ngang, md men phuc hdi M,y :
M,y = P.H,.siny
v : Gbc nghiéng doc phao
Ho: chiéu cao tim nghiéng ban dau khi nghiéng doc
Hy=N,G=Z,+R,—Z, =R, —(Z; +Z.)=R, —a
a : Khoang céch gitra trong tam va tam noi
R, : Ban kinh tdm nghiéng doc ban dau hoic ban kinh dinh khuynh doc

g

R, M

1L

r )
N i A

] ¥

Hinh 2.4. So’ d6 xdc dinh chiéu cao tim nghiéng ban ddu khi nghiéng doc

17



a3, Cach tinh thuc hanh én dinh néi tinh:
Pé tinh 6n dinh ndi tinh véi 2 goc ¢, y thoa man diéu kién:
10°> >y

C6 thé gia thiét:

- Puong cong tam ndi 1a mot cung tron tm N, ban kinh bang tam
nghiéng ban dau h, hoic H,

- Tam nghiéng N, khong thay doi vi tri ma nam trén mat phang d6i xing
cua tam phao.

- tge=sinp=¢ va tgy=siny ~ vy

Nén:

[l = h,sing

Mp(y) = P. hO' ()

Mp(y) = P. HO' /4
M6 men lam nghiéng phao 1 d6 hoac mé men lam nghiéng phao 1cm theo
phuong doc (goi l1a M6 men don vi)
My = P.h,.sin(1°) = 0,0175.P.h,

P.H, I,
—00Ly.=~
L T

My, = 0,01.

Véi , L : Chiéu dai ponton (m)

v : Trong lwong riéng caa nuée (N/m®)

l, : M6 men quan tinh cua phao dbi véi truc ngang (m®)

Gia str dudi tac dung cua mot nguyén nhan nao do, phao chiu mét mé men

nghiéng ngang M, hoac mét mé men nghiéng doc My, goc nghiéng ngang ¢ va

d6 chui doc cta phao (t) xac dinh theo cong thic:

M, M,
"~ My 0,0175.P.h,

%
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M, M. L

t = =
M., 00Ly.L

So sanh véi goc nghiéng ngang ¢ gidi han va do chi doc cua phao t ti da

dé kiém tra 6n dinh noi.
a4, Do thi dirongeong én dinh néi tinh:
Ta co:

Mp(y

y =P.N,.G.sing = P.l
Voi: l = z.sing + y.cosp — z;.sing = f(¢)
Nén :
Mpiy = f(9)
Dung tao do Bé cac vai truc hoanh 1a bién ¢, truc tung 1a canh tay don 6n
dinh néi tinh 1 vira 12 mé men phuc hdi Mp(y), ta vé duge duong cong 6n dinh
hinh 2.5.

Hinh 2.5. Pé thi duwong cong én dinh néi tinh I = f(¢)
Tur duong cong | = f(o) ta rat ra duoc két luan:

- Vitri c6 canh tay don .y tai dinh duong cong
- Pham vi 6n dinh duoc gigi han téi diém cat cia duong cong Véi truc

hoanh.
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2.3.2 Tinh én dinh néi déng

Trong 6n dinh ndi dong, dai luong giy ra nghiéng phao 1a dai luong bién
thién theo thoi gian, do d6 s6 do tinh on dinh dong 1a cong ctia mdé men phuc hoi

sinh ra dé chéng lai sy nghiéng do m6 men ngoai luc tao ra.
Goi ¢ : Goc nghiéng dong

An(p) — Cong do md men nghiéng M, sinh ra;

An(p) = [, My (9)de (6)

A(¢) — Cong do md men phuc hdi M, sinh ra.

Ap(p) = [ My(@)de =P [ 1(p)de (7)

Khi do:
An(9) = An(e) (8)
[y Ma(@)do = P [ 1(p)dep 9)

Pit: Iy = [ I(9)dg - Canh tay don 6n dinh néi dong.

Nhu vay canh tay don 6n dinh noi dong 1a duong cong tich phan ciia duong

cong 6n dinh noi tinh.

l =z.sinp + y.cose — z;.sing (10)
@
lg = j (z.sing + y.cosp — z;.sinp)de
0

ly =—z. cos<p|(g + y.sing| gg + z;.cosg| qg

lg =—2z.cosp + z.cos0 + y.sing — y.sin0 + z;.cosp — z;.cos0
lg =—2z.cosp +z+y.sinp + z;.cosg — zg

lg =y.sinp + (zg — z).cosp — (zg — 2)
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lg =y.sinp + (z¢ — z).(cosp — 1)
Dit: (z; — z) = a - Khoang cach giita trong tdm va tam ndi, nén:

lg =y.sinp + a.(cosp — 1) (11)

Hinh 2.6. C4c d6 thi dwong cong 6n dinh néi tinh | = f(¢) va dwong cong
on dinh néi dong ly= (@)

Trén hinh 6 1a dudng cong 6n dinh ndi tinh 1 = (@) va duong cong on dinh
ndi dong 1y = f(p) . Hai duong cong co quan hé tuong tac voi nhau va c6 dic
diém sau:

- biém gbc toa do (0,0), truc hoanh Ia tiép tuyén duong cong Iy = f(¢)

- buong cong lg = f(¢) co6 diém uén N @ng voi diém cuc dai M cua
duong cong | = f(p)

- Piém cyc dai M caa duong cong lg = f(p) ng véi giao diém cua | =

f(p) v&i truc hoanh tai @max

Dua vao dd thi dudng cong 6n dinh ndi tinh va dong trén hinh 6, co thé tim

dugc goc nghiéng donge bang 1 trong 2 cach sau:
Cach 1: Theo dwong cong [ = f(o)

Gia sir ¢6 m6 men nghiéng dong M,q = const. Trén truc tung dat doan

Mnd

OA = = V& duong thang qua A song song véi truc hoanh cit duong cong | =

f(¢) tai B. Dung dudng thang vudng géc DCE sao cho dién tich OAB bang
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dién tich BCE. Piém D chinh 1a diém xac dinh gbc nghiéng dong ¢ &ng véi My
d biét.
Cach 2: Theo duong cong ly= ()

Trén truc hoanh lay diém K cach O mét khoang bang 1 radian (ting véi goc
o = 57°3) dung mot dudng thiang song song Vi truc tung. LAy KF = % va ndi
OF . Puong thang OFcat duong cong 1=f(¢) tai H. Tir H ké duong vudng goc
xudng truc hoanh va cat tai D’ (trung véi D). Piém D’ xac dinh géc nghiéng
dong o.
2.3.3 Piéu kign on dinh néi ciia phao

Nghién ctru diéu kién ndi ctia phao, ngudi ta quy vé 3 truong hop:

- Diéu kién 6n dinh ndi tinh

- Piéu kién 6n dinh ndi ban dau

- Piéu kién 6n dinh ndi dong

cl. Dieu kién on dinh noi tinh

Lan luot phan tich quan hé giita mot trong 4 duong cong md men nghiéng

I, 1, 111, IV véi cac dudng cong md men phuc hdi M, trén hinh 7.

I— M—.-I—.—!--._\_\_\__ e
Laadl .
| —— M, T S
| - ' N _
Z i AN fl-l ]
+/. - \ —

WM
O Y

Hinh 2.7. So dé phaén tich diéu kién én dinh néi tinh
- Trén duong I: M, > M, phao mat 6n dinh

~ \ « grA ; N aMm. ,
- Trén duong Il: M, > M, trie diém 1 c6 M,, = M, va d(pn _ d(pp CAC

.2 , dM aM, . x Lo R .
diém khéac d—q)" > d—; nén phao van mat on dinh.
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- Trén duong I11: duong cong M, cit duong cong M, tai hai diém 2, 3

- A AN e A N A ~ N . dM
biém 2 dugc goi la vi tri can bang bén viing, vi : M, = M, va d—" < »

Piém 3 duoc goi la vi tri can bang khong bén, vi : M, = M, va % >—2 d(p
- Trén duong IV, duong cong M, cit duong cong M, tai diém 4. Poan
dMp,

trén M, > M, phao mat 6n dinh, doan duéi c6 M, < M, va o < WMy phao can

bang bén viing.

Vay phao 6n dinh khi:
. dM, _ dM,
< P
M, <M, va o < o
Phao khéng 6n dinh khi:
. dM, _ dMp
> > —
M, > M, va do = do
¢2. Pieu kién én dinh néi ban dau
N, A dM A X
O vi tri ban dau, M, = d“=0.NenneuM —Ova >01adleu

kién du dé phao 6n dinh noi ban dau, hay:
- Phao can bang bén vitng khi tdm nghiéng N, nim trén trong tam G
- Phao can bang trung hoan khi tam nghiéng N, tring véi trong tam G
- Phao mét can bang khi tim nghiéng N, nam dudi trong tam G
c3. Piéu kién on dinh néi déng
Khi phao nghiéng dudi tac dong cia md men nghiéng ngang M, véi toc do

goc Z—‘f nhat dinh va tiép tuc nghiéng t&1 Emax Khi C;—(f = 0. bé phao tro lai vi tri
N . , 2 . . - A
can bang thi gia téc ZTZ’ < 0 (t: Thoi gian nghiéng)

Phuong trinh chuyén déng cua phao:

d2e
=== = M, (¢)—M,(¢)

Vai | —mb men quan tinh
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A C A e A A, de . 2 ) .
Nhan hai vé véi toc do goc d—(f roi chuyen dt sang ve phai:

d*p de

de
I'W'E = [M,(p)—M,(¢)]

“dt

d2o
L. ok do = [My(p)—M,(@)].de

L4y tich phan ddi véi o, ta duoc:

) (%2 - jo M) - jo “My(@)dy

Suy ra:

do ¢ ¢
To=0 khi [ Mu(ddg = | My(p)dg
dt 0 0

e 0 khi M, (¢) < M, (¢)
dt? n (p p (p
Két luan:
- Phao 6n dinh dong khi: [ M, (9)de = [ M,(@)de vaM, <M,
- Phao mét 6n dinh dong khi :
@ @
| Matordo > [ M)
0 0
Hoac khi:

[f Mo (@)do = [f M, (@)de vaM, > M,



CHUONG 3:

Vi DU THIET KE KET CAU MONG NOI BANG PHAN MEM SAP
2000

3.1  Xac dinh cc thong s6 hinh hoc ciia mé hinh

Céc thong s6 hinh hoc ctia mo hinh két cu mong ndi duoc chon tinh toan
nhu sau: dai x rong x cao = 8m x 8m x 3m. Chiéu day bé tong ciia ban day, ban
nap va ban thanh ciia méng noi 0,1m. Két cau chiu lyc chinh cta thung méng
ndi bao gébm hé dam ngang va dam doc bé tong cbt thanh composit polyme.
Kich thuéc ciia dim ngang nhu sau: dai x rong x cao = 8m x 0,3m x 0,5m. Kich
thude cia dim doc nhu sau: dai x rong x cao = 8m x 0,3m X 0,5m. Khoang cach
gifta cac dam ngang 13 4m, Khoang cach giita cac dam doc 1a 4m. M6 hinh

moéng ndi trong Hinh 3.1

Hinh 3.1 M6 hinh hinh hoc ciia méng néi

3.2 Khai béo thong s vat ligu

3.2.1 Bétdng
Céch khai bao vat li¢u dugc tham khdo tir tai liéu [4]. Céc chi ti€u co ly cua
bé tong duoc khai bdo trong SAP2000 nhu hinh 3.2
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IMaterial Mame Material Tvpe Symmetry Type Property Temperature

B25 Concrete lzotropic Degrees C | 0.
Modulus of Elasticity Weight and Mass Units
E 25345635 Weight per Unit Volume 25
0.2545

Mass per Unit Volume

Other Properties for Concrete Materials

Foisson Specified Concrete Compressive Strength, fo 2812 3785

]

(=]
[g*]

|:| Lightweight Concrete

Coeff of Thermal Expansion

-

A 0.
Hinh 3.2 Khai bdo vt liéu bé tong

3.2.2 Thanh Composit polyme
Céc chi tiéu co ly cua thanh polyme dugc khai bao trong SAP 2000 tuong

tu thép nhung thay doi cac chi tiéu co 1y nhu hinh 3.3.

IMaterial Mame Material Tvpe Symmetry Type Property Temperature
FRP Steel Izotropic Degreez C  |0.
Modulus of Elasticity Weight and Mass Unitz
E 75389019 VWeight per Unit Volume 7.849
Mass per Unit Vaolume 0.23004

Other Properties for Steel Materials

plEEl] Minimum Yield Stress, Fy 95153 48
- 23 Minimum Tensile Stress, Fu 45699.53
Effective Yield Stress, Fye 38668.83

Effective Tensile Stress, Fue 50269 .43

Coeff of Thermal Expansicn

A 1.170E-05

Hinh 3.3 Khai bao vat liéu thanh FRP
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3.3  Khai bao tii trong va to hop tai trong

Tham khao két qua nghién ctru cua cac tac gia [3], co thé thdy két cAu

mong ndi duogc thiét ké vai cac tai trong sau day:
+ Tai trong ban than (tinh tai);
+ Tai trong do ngudi, phuong tién (hoat tai) gy =27T/m?;
+ Tai trong song (tai trong dong) iy véi chiéu cao séng hg=1,0m;

+ Tai trong gio (tai trong dong) gi6 hit 0,76 T/m? va gid hat 0,54T/m?;

+ Tai trong dong chay (tai trong dong) ldy véi van téc dong chay v = 1,0

m/s;

3.4 Két qua tinh toan ciia md hinh

Két qua ndi luc mémen, luc mang va luc cit cta ban nip dugc trinh bay

trong hinh 3.4, hinh 3.5 va hinh 3.6.

Y A\ | ! . . II |
O DR L2 I s x| LA
SO DA s N |
. 7 V= - e
. AL e | 5T Jore-
—e e e e e
e 1/ et e
e S [ AT
“ fj \]‘I’ I* ‘?r :‘S K\ \\ I."; ;‘ % é*l" “ \k‘
SN AL
.\\*“ . T 1 I /-f{ > '-ITJ T
._* - ¥ —- 1#/ X/ > % s
——se ] = A L Fae —>
o 2SS ()N ara S
- e PR R F
A s N A !
aAEIEIE TR AT

Vv \\f

Hinh 3.4 M6 men ciia bin nip
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Hinh 3.6 Lurc cit ciia bin nip

-1.10
-2.20
-3.30—

-4 40—

5.50

3.30

2.20 —

0,00 ==

1.50

0.90
0.60
0.30

Két qua ndi luc moémen, luc mang va luc cit clia ban day duoc trinh bay

trong hinh 3.7, hinh 3.8 va hinh 3.9.
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2

Hinh 3.9. Luc cit ciia bin ddy

2.

1.

40
10,

80

Két qua noi luc mémen, lyc mang va luc cit ctia ban thanh duoc trinh bay

trong hinh 3.10, hinh 3.11 va hinh 3.12.

Hinh 3.10. M6 men déam ciia béin thanh

E T * | 3
' N S « | x| x
<X /] <=
/ A< A T [ # R
s} t th
L.

Hinh 3.11. Lwc mang ciia bdn thanh

| SENEEES” U

-1.10
-2.20
-3.30—
-4 40—

-5.50

550
4.40
3.30

2200~
1.10

0.00 ==

-6.60
-71.70

-8 80
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Hinh 3.12. Luec cdt ciia bin thanh

Két qua to hop ndi luc trong ban va trong dam dung dé tinh cot FRP dugc

trinh bay trong bang 3.2 va 3.3. Két qua tinh toan ham luong thanh FRP trinh

bay trong hinh 3.13

Bing 3.2 Té hop ngi lwc ciia ban.

Area | AreaElem | ShellType MMax MMin VMax

Text Text Text Tonf-m/m Tonf-m/m Tonf/m

25 25 Shell-Thin -0.05872 -0.31434 0.574
156 | 156 Shell-Thin 2.62474 0.5171 4.458
156 | 156 Shell-Thin 2.62474 0.5171 4.458
157 | 157 Shell-Thin 2.62617 0.52116 4.464
157 | 157 Shell-Thin 2.62617 0.52116 4.457
184 | 184 Shell-Thin 2.65745 0.52885 4.481
184 | 184 Shell-Thin 2.65745 0.52885 4.474
192 192 Shell-Thin 2.6559 0.52334 4.474
192 | 192 Shell-Thin 2.6559 0.52334 4.474
212 | 212 Shell-Thin 2.51246 0.52223 4.441
212 | 212 Shell-Thin 2.51246 0.52223 1.765
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Bing 3.3. To hop néi luc ciia dam.

Frame | Station | OutputCase | CaseType | StepType P V2 M3
Text m Text Text Text Tonf Tonf Tonf-m
6 4 COMB1 | Combination | -1.8987 | 26.53983
12.9319

6 4 COMB1 | Combination ] 1.8987 | 26.53983
12.9319

6 4 BAO Combination Max -5.4113 | -0.7899 | 26.53983

6 4 BAO | Combination| Max |-5.4155 | 1.8987 | 26.53983

34 1 COMB1 | Combination | 229924 | 38.79578
259891

34 1 COMB6 | Combination ) "~ 136.36373
245862 | 28.5527

34 1 COMB7 | Combination ] 3657677
245827 | 28.2883

34 1 COMBS | Combination ) | 3656088
245731 | 28.2691

34 1 COMB9 | Combination ] "~ 136.36373
245862 | 28.5527

34 1 BAO Combination Max ) ) 38.79578
11.8456 | 13.5307
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Hinh 3.13. Két qud ty 1é ham lwong thanh FRP dwoc thiét ké cho mé

hinh mong noi

Két qua tinh toan chuyén vi va on dinh két cdu thung bé tong dugc trinh

bay trong bang 3.4.

Bdang 3.4. Két qud chuyén vj va én dinh tgi cac nat cia thung bé téng

thanh méng trong khi thi cong bén nai.

Nut Tai trong Ul U2 u3 R1 R2 R3

Text Text m m m Radians Radians Radians
1 -~ |DEAD - 0,0000 = 4,998E- ~ | -0,3044 -1 0,0000079 ~ 0,000 ~ -0,0000 ~
101 DEAD 4,414E-10 5,475E-10| -0,304598 -2,317E-09| 6,716E-10 -2,545E-10
116 DEAD 0,000001914 4,902E-10( -0,304594| -2,486E-09| -0,000016 -6,411E-11
98 DEAD -0,000001913 5,992E-10| -0,304594| -2,141E-09| 0,000016 1,418E-10
104 DEAD 0,000003834 4,298E-10( -0,304582 -2,667E-09| -0,000036 -1,547E-10
95 DEAD -0,000003833 6,595E-10| -0,304582 -1,974E-09| 0,000036 -6,35E-10
100 DEAD 3,85E-10 -1,353E-07| -0,304581 -0,00006| 5,242E-10 5E-11
102 DEAD 5,094E-10 1,364E-07| -0,304581 0,00006| 8,681E-10 -2,248E-11
115 DEAD 0,000002289| -0,00000014| -0,304578 -0,00006| -0,000015 7,914E-07
97 DEAD -0,000002288 -1,399E-07| -0,304578 -0,00006| 0,000015| -0,000000792
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CHUONG 4:
KET LUAN VA KIEN NGHI
Két lugn

Thong qua nghién ctru cac uu nhuoc diém cua loai vat liéu méi va cac két
cdu mong hién dang st dung cho cac cong trinh ngoai khoi tac gia di dua ra dé
xudt 4p dung vat liéu FRP thay cho c6t thép va giai phap két cAu mong nbi cho

cac cong trinh di¢n vuot bién.

1. D¢ tai da trinh bay duoc cic budc co ban trong tinh toan thiét ké mot két
cdu mong ndi sir dung thanh FRP thay thé cho ¢t thép trong két cau bé tong cot

thép. Cac budc tinh toan theo diéu kién on dinh va diéu kién bén.

2. B¢ tai da dua ra mot vi du tinh toan cu thé cho mdt méng ndi céd kich

thudce hinh hoc dai x rong x cao la: 8m x 8m x 3m.

3. Qua nghién clru ndy tac gia thdy kha ning st dung vat liéu FRP va két
cdu moéng noi 13 hoan toan kha thi cho cac cong trinh ngoai khoi dic biét & cac

khu vuc nudce sau va dia chat yéu.

4. Do han ché vé thoi gian va kinh té, nén dé tai chi dung lai & budc md
phong s6 khong c6 mo hinh vat 1y va thuc nghiém dé kiém ching cac két qua
tinh toan mo hinh so.

Kién nghi

Pé tai nghién ctru mot giai phap két cdu mong méi chua dugc 4p dung &
Viét Nam, vi vdy tac gia rat mong mudn duoc nghién ciru sau hon vé dé tai va
dugc hd tro kinh phi dé co thé 1am thi nghiém mé hinh vét 1y. Tir két qua cua
md hinh vét 1y c6 thé dbi chimg v6i mé hinh sé va trién khai giai phap két cau

méi nay vao thuc tién.
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