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Su dung ly thuyét bién dang cat tinh toan
dong luc hoc cia dam beé téng cét thanh
composite aramid trén nén dan héi chiu tac
dung cta hé dao dong di dong

Using shear deformation theory to analysis the dynamics respond of concrete beams
reinforced aramid composite bars on elastic foundation subjected to the osillator
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TGM TAT

Bai bao trinh bay thuat toan phan tir hiru han (PTHH), chuong
trinh va ket qué tinh toan xac dinh dap tng dang luc hoc cia ket
cdu dam be tang cdt thanh composite aramid tua trén nén dan
hi chiu tac dung cia he dao dong chuyén dang déu. Viec xem
xet anh hudng coa bién dang cét dén dap ang dang lwc hoc cia
ddm béng cach sir dung ly thuyét bign dang cat vai ham sd don
bién thay ddi theo chiéu can dam |a vén dé rét ca y nghia va cén
thigt ddi vai cac ket cdu ddm co chiéu cao trung binh va lan -
mdt trong céc dang ket cdu duge st dung nhiéu trong finh vuc
cing trinh, xay dung hién nay. Trong nghién citu sd, tac gia da
tap trung xem xét nh hudng cia cac yéu td nhu: bign dang cét
(co bign dang cét, khang co bign dang cat), ket cdu (cach b tri
cac thanh gia cudng) va tinh chat nén dan hai dén dap ing
chuyén vi, gia tdc cia ddm. Cac ket qua nghién cou 1 co sé cho
viéc ra chon gidi phap phd hop cho ket cau dang dam trén nén
bign dang hodc trén céc lign ket bign dang nhu céu truc, khung
ddm nha, ddm cdu, ... ing dung trong nganh xay dung dan dung
ciing nhu xay dung cang trinh dac bigt nham phat trién kinh té -
xd hai va dam bao an ninh qudt phang.

Tir khaa: Dang luc hoc, bién dang cét, composite aramid, he dao
dang di déng.

ABSTRACT

This paper presents the finite element algorithm and results on dynamic
analysis of concrete beams reinforced by composite aramid bars resting
on elastic foundation subjected to moving oscillator with a constant
velocity. Considering the influence of shear deformation on the dynamic
response of beams using shear deformation theory with a univariate
function that varies with beam height is a very meaningful and necessary
issue for engineers. beam structures with medium and large heights -
one of the structural types widely used in the field of engineering and
construction today. In the numerical study, the author focused on
considering the influence of factors such as: shear deformation (have
shear deformation, dont have shear deformation), structure
(arrangement of reinforcing bars) and parameters of the elastic
foundation to respond to the displacement and acceleration of the beam.
The research results are the basis for choosing appropriate solutions
for beam-like structures on deformed foundations or on deformed
connections such as bridge cranes, house beam frames, bridge girders,
etc. for applications in the construction industry. civil works as well as
construction of special works for socio-economic development and
ensuring national security and defense.

Keywords: Dynamic, shear deformation, composite aramid,
maving oscillator

1. GIGI THIEU CHUNG

Ngay nay cac két cdu ddm khau doé dai, chiéu cao I6n dugc s
dung rdng réi trong céc linh vuc xdy dung, giao théng van tai, trong
d06 két cdu dam bé téng c6t thanh composite n6i chung va bé téng
c6t thanh composite aramid néi riéng dat trén nén dan hoi dugc s
dung phd bién do tinh uu viét cta cac thanh composite aramid,

trong d6 dé bén va kha néng chiu tac déng xam thuc, an mon cla
moi trudng tur cac thanh composite gia cudng la dac diém ndi troi
can dugc tan dung. Vé két cdu, dam bé téng cét thanh composite
aramid dugc cdu tao tuong tu nhu dam bé tong cét thép, song cé
hai diém khac biét dugc chi ra, d6 la: thay vi c6t thép gia cudng la cac
thanh vat liéu composite aramid gia cudng va chiéu day 16p bé tong
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bao vé trong trudng hgp sir dung cét thanh composite aramid nho
hon so véi trudng hgp st dung cot thép. Chinh diéu nay cho phép
bé tri cac lop c6t thanh composite aramid gia cudng xa dudng trung
hoa ctia dam hon so vai trudng hgp st dung c6t thép cho nén kha
nang chiu udn ctia dam bé téng cét thanh composite aramid cao
han. Vé tinh toén, khi ké dén anh hudng cla bién dang cit cho phép
ti€p can gan sat véi diéu kién thuc té€ cla két cdu hon. Chinh vi vay,
day la cach ti€p can phu hgp véi loai két cdu dam ké trén, dac biét
khi két cdu chiu tai trong di dong. Theo d6, vdi viéc bé qua anh
hudng cla bién dang cét, cac tac gid N. T. Chung va L. P. Binh [1], M
Attar [2], Salih N Akour [3], Oni va Awodola [4], Karmvir va cOng su [5]
da phan tich dap ung déng luc hoc ctia dam c6 hoac khéng co vét
nut ndm trén nén dan héi, chiu tac dung ctia khéi luong di ddng hodc
tai trong diéu hoa di déng. Gan day, moét s6 nghién ctu dap ung
déng luc hoc clia dam c6 ké dén anh hudng cla bién dang cat da
dugc dé cap, trong dé tai trong dong vai diém dat cd dinh la phd
bién. Theo d0, cac tac gia Rameshchandra P Shimpi [6], Ana Carolina
Azevedo Vasconcelos [7], A.T. Kunte1 [8] str dung ly thuyét bién dang
cat don bién thiét lap thuat gidi phan tich tinh va dao dong ctia dam
¢6 chiéu day viia va I6n. Két qua cho thdy anh hudng cda bién dang
cét t6i chuyén vi cia dam cang 16n khi chiéu cao mit cdt ngang dam
cang Ién. Cling st dung ly thuyét bién dang cat don bién, cac tac gia
Krzysztof Magnucki [9] da nghién ctu bai toan uén dam co cg tinh
bién thién, trong khi Mohammad Javad Rezvanil [10] nghién ctu dap
Ung dong luc hoc clia ddam composite chiu tac dung cua tai trong
diéu hoa di dong doc theo dam vai van téc khong déi.

C6 thé noi, viéc sir dung ly thuyét bién dang cat dé phan tich
bai todn uén dam trong trudng hgp tinh hay dong luc hoc déu duoc
cac nghién cliu quan tam, giai quyét. Béi vai trudng hop tai trong
dong co diém dat ¢6 dinh, cac nghién clu dén nay da cé nhiéu két
qua, con vdi bai toan tai trong di dong thi van con cé nhiéu van dé
can ti€p tuc nghién ctu, trong d6 cac yéu t6 nhu két cau, tai trong,
diéu kién lam viéc ctia dam, ... la cac van dé can duogc quan tam.
Chinh vi |& d¢, trong bai bdo nay, tac gia st dung ly thuyét bién dang
cat don bién, trong d6 ham hiéu chinh ct phu thudc toa d6 chiéu
cao mat cit ngang dam dugc st dung dé thiét 1ap thuat toan phan
tich bai toan déng luc hoc clia dam bé téng cét thanh composite
aramid chiu tac dung ctia hé dao déng 1 bac tu do di dong. Diém
mai va y nghia & day la viéc ap dung thanh cong ly thuyét bién dang
cat d6i vai dam bé téng cot thanh composite trén nén dan hoi chiu
tdi trong di dong.

2. MO PHONG PTHH VA CAC PHUONG TRINH CHU PAO

Xét dam bé tdng c6t thanh composite aramid vdi tdng chiéu dai /, mat
cat ngang hinh ch(l. Dam tua trén nén dan hoi Winkler, chiu tac dung clia
hé dao déng 1 bac tu do di chuyén tu trai sang phai véi van téc v khong
d6i duoc thé hién nhu hinh 1.
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Hinh 1. M6 hinh dam bé tong c6t thanh composite aramid trén nén dan hdi Winkler
chiu tac dung ctia hé dao dong 1 bac tu do di dong

Mé hinh PTHH va cac phuong trinh quan hé ting x{ ca hoc dugc
thiét 1ap trén co s& cac gia thiét: vat liéu bé téng, thanh composite
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aramid dugc trung binh héa véi cac dac trung co hoc xac dinh va
quan hé Ung suat - bién dang tuyén tinh, bién dang bé; khéng cé
hién tugng tach, trugt gitra bé mat cac thanh composite aramid vai
bé tong; ti€p xuc gitta hé dao déng di dong, nén véi dam la lién tuc.
2.1. Truéing chuyén vj va bién dang
Trén co s& ly thuyét dam c6 ké dén bién dang cét, chuyén vi tai
diém bat ky thudc dam dugc xac dinh béi:

0 >
u(x,z,t)=un(x,t)—2%+f(z)‘/’x(x’t) M

w(x,z,t) =w,(x,7)

trong d6: ue 1 chuyén vi theo phuong x clia diém thudc truc dam;
@s la géc xoay mat cat ngang dam quanh truc x do bién dang trugt
gay nén; f(z) 1a ham hiéu chinh cat. Ham hiéu chinh cat dugc chon
dam bao diéu kién Ung suat cat tai mat trén va mat dudi cia dam
bdng 0. Trong bai bao nay, ham hiéu chinh cat dugc lya chon nhu
sau [11]:

1 2
f(z)—z[4+hz] (2)

Quan hé bién dang - chuyén vi tai 1 diém thudc dam:

RO tR S B

trong doé:
o’ t
g =M Wo(zx’),)(;=%
Ox Ox ox

h(z):l—f’(z):{i—zz}

2.2. Quan hé iing sudt - bién dang
St dung phuong phap tuong duong héa, vat liéu va dac
trung hinh hoc ctia dam dugc dac trung bdi cac dai lugng mé dun
dan hoi Ew, hé sé Poisson vig; khdi lugng riéng pw va dién tich mat
cat ngang Aw, md men quan tinh chéng uén |y clla mat cat ngang
tuong duong, ching dugc xac dinh nhu sau [13]:
EV, +E V. ViV v, V.

bt cps’ cps cps” cps
d >Vid T
Vie + Vs Ve t Vs
- 7. (5)
A, =4, +ad,, (a=7+10)
7 =1 +1 _ p])tVbt +pcpsVrps
wd — Tbt cps? Pu = v vV
bt + cps

trong d6: Eby, Ecps Va pbr, peps tuiong Ung 1a mo dun dan héi tuong
duong cla vat liéu bé téng, thanh composite aramid va khéi lugng
riéng tuong duong cua vat liéu bé tong, thanh composite aramid; vbr,
Veps tUang Uing la hé sé Poisson tuong duong cla vat liéu bé tong,
thanh composite aramid; Vor, Veps Va Abt, Acps tiong Uing la thé tich cta
bé téng, cac thanh composite aramid va dién tich mat cdt ngang cla
bé tong, cac thanh composite aramid; lbt, lcps tuang Ung la mé men
quan tinh chéng uén mat cat ngang cla bé téng, cac thanh
composite aramid d6i véi truc trung hda mat cat ngang dam.
Ung suat tai 1 diém trong dam bé téng cét thanh composite
aramid luc nay duogc xac dinh:

E, 0
a={j*}: o _ Eu {;x}:m (6)
= 2(1+v,) |V~
trong do:
1 0
=E,|, 1 @
2(1+v,)
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2.3. Phdn tirdam bé téng c6t thanh composite aramid trén nén
dan héi chiju tdc dung cia tdi trong déng

Xét phan tlr dam 2 nut, trong dé méi nit c6 3 bactu do u, w, 6,
phan t& dam nam trén nén dan hoi Winkler (Hinh 2).

LA
n = vi
 — ]
My
C k+
Pz Twn
—
= = = = oz X

Hinh 2. M hinh phan t{ dam trén nén dan héi
Céc thanh phan chuyén vi tai diém thudc phan ti dugce xac dinh
bai [14], [18]:

ow, ! e
u=\u, o, Wy =Nq ®)
ox
trong d6 ma tran ham dang N dugc xac dinh:
N, O 0 0 N, 0 0 0 fv u
0 N, 0 0 0 N;, 0 N,
N = . = ax (9)
0 0 N, 0 0 0 N, 0 N
0 0 0 N, 0 0 0 N, N‘

w

trong d6 N1+ Ns va N, oN,, , N, Nw dugc chi ra trong Phu luc.

ox
. ow, ow,, T
q = {um L g, Wy uy, 2% 9, Woz} (10)
ox ox
TU (8) va (9), ta cé:
0 ON
Uy =N oL =""rg" o = N g w, =N q° an
ox ox
Thay (11) vao (4) va (3), dan dén:
&=Bq° 12)
trong dé ma tran quan hé bién dang - chuyén vi nat phan tu:
ON o’N ON
w w s
B=| ox z ox? f(z) Oox (13)
h(z)N,

Phuong trinh déng luc hoc cia phan ti dam chiu téi trong déng
dugc xéc dinh ti nguyén ly Hamilton [15], [16]:

s[(re-m*)ar=0 (14)
trong d6 T, /. tuong Ung la dong nang, thé nang bién dang toan
phan ctia phan tu:

| 7.
T = ES{purudQ (15)
T = 1 J. &g'odQ— J. u'sdQ — J.urp*dx (16)
2 Q¢ 153 I3
trong dé: p* = p,(x,t)— p,(x.t) (17)
V6i: p, (x,1)= bk,w=bk,N q° (18)

& day: s, p* tuong Ung la luc phan bé theo dién tich va luc phan
bé theo chiéu dai; ko 1a hé s6 nén dan héi, p4 l1a ngoai luc phan bé
theo chiéu dai ctia dam va prla phan luc phan bé theo chiéu dai ctia
nén dan héi.

Thay cac phuong trinh (6), (8), (12) vao (15), (16) va (14), ta c6 phuong

trinh ddng luc hoc cia phan tirdam trén nén dan héi chiu tai trong déng:

mge + (ki +k;)q° = Q° (19)
trong d6: m, k; va Q¢ la ma tran khoi lugng, ma tran do cting
va véc to tai trong nat phan tl; & la ma tran d6 cing clia dam do

I

e _
m; = |
0

h

2
0, N" Ndzdx
h
2
ﬁ
N N R A L3 I
nén dan hoi gay ra. ke Z.H DBdzd ; K =bkoINTNwdx (20)
0

[

2

I3
Q° =irj'NTsdzdx+ifNTpdx
0

0

h
Thay cac biéu thic (7), (13) vao (20), ta c6 biéu thic ma tran do
ciing phan tir dam:
K=k + K +k° 1)
trong d6 k¢, , k¢, k¢, tuong Ung la ma trén do ciing phén t&r do

anh hudng cla kéo (nén) va uén, udn va cat, cit. Cac dai lugng

kS, k<, k¢ dugc chi ra trong Phu luc. Trong trudng hgp khéng st
dung ly thuyét bién dang cat, ta co: k¢ = k¢, va tré lai bai toan thong
thudng.

2.4. Dao ddng ciia hé gém ddm bé téng cét thanh composite
aramid trén nén dan héi va hé dao déng di déng

2.4.1. Luc tdc dung ctia hé dao déng di @éng lén phén ta dam

Phuong trinh dao dong cta khéi lugng m:

mi+c(z—w,)+k(z-w,—z,)+mg—0=0 (22)

trong d6: z = z(t) 1a chuyén vi diing tuyét déi ctia khdi lugng so
Vi vi tri cdn bang; m, ¢, k la khéi lugng, phan tr can va do cing cla
16 xo ctia hé dao ddng di déng; wy 1a chuyén vi diing ciia dam tai toa
dd x, zo 1a bién dang tinh cta 16 xo.

Chuyén viva van tc ctia phan tir dam tai toa dé x dugc xac dinh:

w =N 4°
x u/ ’ (24)
W, =xN,4°+ N, 4" =vN,g°+ N ¢°
Thay phuang trinh (24) vao (23), dan dén:
mz+cz+kz—cN §° - (ch‘; + kNW)qe =0 (25)
Hay:
mz +cz+kz—Cq° — Kq° = Q (26)
trong dé: C=cN,, K = (ch;, + kNw) (27)

Luc tdc dung theo cac phuong x va phuong z cia hé dao déng
di dong Ién phan ti dam:

ﬂ(x,t) = —m()'c'+z'jx) = —m(a +iix)

P(xit)=e(z ) +k(z -, - z,)

(28)

trong d6 i, la gia t6c theo phuong doc truc clia phéan ti dam

tai toa do x:
u, =Nq°
i, =%N.q°+N,G =vN.q°+ N, §° (29)

i, =aN,q° +v'N.q° +2vN ¢° + N, §°

Tathdy N, =0,nén dan dén:
ii_=aN,q° +2vN g + N §° (30)
Thay phuong trinh (23) vao phuang trinh thir 2 cGia (28), dan dén:
P (x,t) = 7m(a + u\)
P,(x,t)=—mz—mg+Q

€1))
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Céc luc tap trung trong (31) c6 thé dugc biéu dién duéi dang luc
phan bé thong qua ham Delta Dirac 8(.) nhu sau [12], [14], [171:

0. (x.0) = P.(x.0)-5(x—n) )

4. (1) = B, (x.0)-5(x )

2.4.2. Phuong trinh dao déng ctia hé gém ddm bé téng cét thanh
composite aramid trén nén dan héi va hé dao déng di déng

Thay biéu thiic (32) vao (19), véc to luc nut ctia phan tir do hé dao
dong di dong tac dung dugc xac dinh nhu sau:

[0 :—mJ.NuT(a+i4'x)46(x—77)dx
0 (33)

B
—J-NHT,(m2+mg+Q)-5(x—77)dx
0

Do tinh chat clia ham Delta Dirac nén phuong trinh (33) tr&

thanh:
o, =—mNuT(a+iix)—N£(mZ+mg+Q) (34)
Dé& y dén phuang trinh (30), biéu thic véc to luc nat (34) trd
thanh:
Q; :f: - m;ij" - c;qe - k;qe - mzN‘f (35)
VGi: fy =—maN, —(mg+Q)N,, (36)
m; =mN, N, (37)
¢, =2vmN,|N, (38)
ki =maN, N, (39)
trong dé: N = dN, ,N = dn.,
‘O dx Yo dx

Thay biéu thuc (35) vao (19), két hgp véi phuang trinh (26), dan
dén phuaong trinh vi phan mo6 ta dao dong ctia hé phan tir dam trén
nén dan hoéi va hé dao dong di dong:

(my+m) G +m, +coq° + (ki + kS )g = f; (40)

mz +cz+kz—Cq° — Kq° =Q
Bang phuong phéap do cling truc tiép, ti phuong trinh (40)
sau khi tdp hgp cac ma tran va véc to tai trong phan ti thanh cac ma
tran va véc ta tai trong téng thé, phuong trinh mé ta dao dong cua
hé dam trén nén dan héi - tai trong déng dugc viét nhu sau:
(M,, +Mp)q+m2+(C0 +Cp)z}

+(K,+K,)g=F (41)
mi+Cq+cz+K'q+kz=0Q
trong doé:
M,=Ym, K,=> (k'+k{),C"=3.C
C,=aM,+[,K,, 0= ZQeaK* = ZK

2
= & sa, = fow,
@, + @,

_ e _ e _ e
Mp - Zmﬁ’ C.I’ - ZCF’KP - ka
Nos Nog Mos

va @, 1, Ep 1an lugt la tan s6 dao dong riéng thu nhat, tha hai,
ty s6 can clia dam; n, nos tuong Ung la téng s6 phan t&r dam va sé
phan ti dam chiu tac dung truc tiép ctia hé dao dong di dong.

Phuong trinh (41) la phuong trinh tuyén tinh c6 hé s6 phu thudc
thdi gian. Péng thai cac phuong trinh con phu thudc lan nhau, diéu
nay cho thay tinh tuong tac gitia hé dao dong di déng va dam bé
téng cot thanh composite trén nén dan hoi. Thuat toan giai phuong
trinh (41) dugc thuc hién trén co sd phuang phap tich phan truc ti€p
Newmark va chuong trinh tinh viét trong méi trudng MATLAB cu thé
héa thuat toan da dugc thuc hién.

(42)

"
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3.KHAO SAT SO

3.1. Bai todn kiém tra

Tinh toan kiém tra va so sanh tan sé dao dong riéng clia ddm trong
nghién ctu cta J Li va H Hua [18] vdi céc théng s6 clia bai toan: E =
2,1x10°Pa, v= 0,3, p = 7860kg/m?, L = 1m, h = 0,2m; ham hiéu chinh cét
f(2) = (h/m)sin(rz/h). K&t qua so sanh thé hién nhu trong bang 1 véi cac
diéu kién bién khac nhau (2 dau goi: S-S, hai dau ngam: C-C, 1 dau ngam
va 1 dau géi di dong: C-S, 1 dau ngam va 1 dau tu do: C-F).

Bang 1. Két qua so sanh cac tan sé riéng

f ) -C C-S

[Hz] [18] G [18] G [18] G
1 44,1 44,1 86,1 86,3 64,0 64,2
2 152,9 153,2 199,1 199,6 176,7 177,1
3 292,7 2934 3344 335,5 314,0 314,9
4 445,4 446,5 481,0 482,7 463,6 464,9
5 603,7 605,6 635,0 637,5 619,5 621,7

Tu két qua trén, trong 5 tan sé riéng dau tién cho mai loai lién
két, sai khac 16n nhat 1a 0,39% cho thdy thuat toan va chuong trinh
tinh trong bai bao da thiét lap c6 ca sd tin cay.

3.2. Khdo sdt ddp tng ddong luc hoc cia ddm bé téng cét thanh
composite aramid trén nén dan héi chiu tdc dung ciia hé dao déng di déng

Mé hinh bai toan dam bé tong c6t thanh composite aramid trén nén
dan hoi, chiu tac dung ctia hé dao dong di ddng st dung tinh toan trong
phan nay dugc mé mé ta nhu hinh 1 véi cac s6 liéu: by = 0,650m, bz =
0,225m, b3 =0,200m, b4=0,325m, bg=0,100m; h1 = 0,250m, h>=0,200m,
hz = 0.890m, hs = 0,110m, hs = 0,120m, hs = 0,080m; En: = 34GPa, Vi =
0.25, khéi lugng riéng trén chiéu dai pee = 2.500kg/m. Téng s6 thanh
composite aramid ®32 Ia 10 thanh, cac s6 liéu co tinh 1a Ecps = 230GPa,
Veps = 0,2, khoi lugng riéng trén chiéu dai peps = 1.850kg/m [13], [15]; hé
s6 nén dan hoi dugc xem la hang s vdi ko = 250kN/m? hé dao dong di
déng 1 bac tu do ¢ my = 5.750kg, kv = 1.595kN/m, ¢ = 314Nm/s? ty s6
can &p=0.5%. Dam lién két tua don 2 dau (S-S). Tai thai diém: t=0hé dao
dong & di€ém mut bén trai ciia dam vai van téc v = 100km/h. Dam duoc
r&i rac hoa bdi 40 phan tu, budc thai gian tich phan la 0,002s. Dap tng
chuyén vi, gia t6c ding cda diém gilia dam va chuyén vi ding ctia khéi
lugng trong hé dao déng di ddng cho 2 trudng hgp c6 ké dén bién dang
trugt (CBDC) va khong ké dén bién dang trugt (KBDC) dugc chi ra trong
cac hinh 3(a, b, ) dudi day.

a) Chuyén vi ding cda diém giiia dém b) Gia téc phuang thdng diimg cia diém
giiia dam

¢) Chuyén vi diing cia khdi luong
Hinh 3. Dép (ing theo thai gian cta diém gita dam va cdia khéi lugng thudc hé dao dong
didong
Tién hanh tinh todn khdo sat anh hudng cla cac thanh
composite aramid gia cudng, hinh 4 cho thdy muc dé khac nhau vé
dap Ung dong luc ctia dam vai 4 loai dudng kinh thanh composite
aramid khac nhau (@15: fi15, @20: fi20, @25: fi25, @32: fi32). Hinh 5



www.tapchixaydung.vn

cho ta thdy dnh hudng dang ké clia hé s6 nén dan héi dén dap tng
chuyén vi, gia téc ctia ddm composite aramid.

b) Gia téc phuong thing dimg ctia diém
giita ddm
Hinh 4. Dap ting theo thdi gian ciia diém giita ddm véi cac trudng hap duding kinh thanh
composite aramid khac nhau

a) Chuyén vi dimg gida ddm

b) Gia téc phuong thing dimg ctia diém
giita ddm

Hinh 5.D3p ting theo thdi gian clia diém giita ddm véi cic trudng hop db ciing nén khac nhau

Nhan xét: Anh huéng clia bién dang ct d6i véi dap ting dong clia
dam la dang k€, khi xét dén bién dang cit thi chuyén vi ctia dam I6n hon
khi khong ké dén bién dang cét trong khi gia t6c cho thay diéu ngugc
lai. Cac thanh composite aramid gia cudng cé tac dung tdng ciing cho
dam bé tong ré rét, khi dudng kinh cac thanh tang tir 15mm dén 32mm
thi chuyén vi cla dam gidm mét cach phi tuyén so véi sutdng clia dudng
kinh cac thanh. Khi d6 cting nén tang tir 250kN/m?2 dén 1000kN/m? thi
chuyén vi ctia ddm gidm trong khi gia téc thay d6i khong dang ké.

a) Chuyén vi dig gida ddm

4, KET LUAN

Bai bao da thiét 1ap dugc thuat toan va chuong trinh tinh toadn
dap Ung dong luc hoc clia dam bé téng cbt thanh composite
aramid trén nén dan héi 1 hé sé Winkler chiu tac dung cla hé dao
déng 1 bac tu do di dong (théng qua chuyén vi va gia téc). Két qua
khdo sat s6 cho thay anh hudng cla bién dang cat, dudng kinh cac
thanh composite aramid va tinh chat nén dan héi dén dap tng
déng luc hoc ctia dam. Cac két qua nay cé thé khiang dinh 1a méi
daéi véi két cdu bé téng cét thanh composite aramid trén nén dan
héi chiu tai trong di dong va c6 thé tham khao cho viéc tinh toan
cac phuong an hogp ly cho két cdu bé téng c6t thanh composite
aramid dang dam, tam hodc vo chiu tai trong di dong tng dung
trong cac linh vuc xay dung, cdng trinh hodc giao thong van tai.
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