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TOM TAT

Trong bai bdo nay, ving xit cia méng mé phong ( tdm nén duong kinh 450mm) chju dnh

huong dong dugc nghzen citu. Cdc déu do gia tdc duge ding dé ghi nhdn gia téc ciia mong mé
phéng. C6 mt s6 méi tuong quan ¥ nghia cao gu?a cdc théong so 5 dao dong ( nhu tan s6 ndi troi
ciia ddu do luc dong, chuyén vi ..v..v.) vdi 1y s6 dp luc dong lén mong/ dp luc tua tinh. Két qud
ciing chi ra rdng, theo quan diém dao dong tdn 56 thap, bién do ciia mdng mé phong cd khuynh
hudng I6n nhdt khi méng dao déng rung & nhilng cdp dp luc tywa nhé. Piéu nay khéng tudn theo
nhitng nghién ciu da co.

1.

Mot s6 Ivu § ban dau:

Téng s6 file duge luu 1a 36 file, ghi tudng tng vdi céc cip tai ban nén khédc nhau va gidng
nhau (thdm chi sai biét it cing dugc Ivu thanh file riéng).

a.

b.

M3i file ¢ tit 6 d&€n 10 block, mdi block s& liéu mién thoi gian c6 d dai la 2.6 gidy.
Nhu vay, do dai mét file t&i da 1a 27 gidy va trung binh 1a 15 gidy.
S& ghi mién thdi gian dude ky hiéu 1a W (viét tit cda chit wave _ tic s6ng)

S8 ligu phan tich trong mién tAn s8 k¥ hiéu 1a S (viét t4t ctia spectrum _ phd)

Ngoal trit s liéu kénh W# 4 (ghi lyc dong cda loadcell) 1a doc truc ti€p, 3 kénh con
lai s8 doc 1a tri gia tdc tinh bing m/s? dd qua chuyén ddi, chit khong nhu cdc thong 1€
trude day 1a chi thé hién céc tri s& dién thé tinh bang mV.

Sau khi phén tich phd, tri s& tung do trén phd tan s8 12 tri tinh d§ magnitude cia gia
t6c (kénh tir 1 dé&n 3) va cia lyc dong (kénh 4 — lyc tinh 1a tri 4n khong luu trén mat
hién thi cda file).

Theo nhi di quy wdc, s6 hiéu cla gia toc k& duge ddnh tif nhd dén 16n theo wu tién tif
sat dutsng nhat dén xa din: S4t dudng xe qua 12 ACCI, trén ban nén 1a ACC2, va bén
kia hd mong 1a ACC3.

Thai gian cho mbi cdp tdi dude chid ¥ gian nhut bing nhau va xdp xi 1 gid nhu khuyén
cdo cia ASTM D 1194.

Khéi Iugng >10 t8n ( gom bao cét va dam thép ) 1am d6i trong dudc tua trén nén cdt,
trong qua trinh dao dong thuc t€ ctia minh, duoc gid thiét nhu khong dong gop gi vao
dé lin phu thém dudi dnh hudng déng cia ban nén .(Trén quan tric thuc t&, hé da thép
d8 tai c6 do lin khong ddng k& cho dén khi thi nghiém duge ti€n hanh); anh hudng
ctia rung dong truyén vao ban nén théng qua khéi lugng clia toan b déi trong gidng
nhu mdt méng dién hinh dit bén dudi mot toa nha chiu anh hudng ddng. Ngoai ra, hé
a8 tai c6 khdi ludng (mass) 16n gép tir 5 dén 12 [an tai cia ban nén, nén tya mong ctia
hé dd tai nay dudi tai trong nén chit c¢6 do cing vugt trdi dj ciing nén (dat bun) dudi
ban nén, nén ban nén sé cé do lun ro rét hon nhiéu so'vdi do lun cia hé dé tdi; theo
quan diém 4 tinh hoc va theo phuong dién thyc hanh, ta thay thi nghiém ban nén chiu
anh hudng dong c6 di cd s& 1y ludn chdp nhin dugc dé€ trién khai ma khong mic sai
lam déng k€ gi. (phan ching minh bang phép phén tich Ung XU ctiia cd hé va tinh todn
cu thé vé anh hudng nay sé dugc gidi quyét sau, khdng néu trong bdo cdo nay).
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g. Khoéng loai trit -kha ning la trong thdi gian dang phdt trién d6 lin tinh thi ban nén lai
lin thém dudi dnh hudng dong, va danh gid sai lac s& cho ring do lin &y 12 d6 lin phy
thém. Vi vy, cin ct duy nhét trong nghién ctfu nay 13, dua vio ca ba phuong dién do
(ddy giding doc thudc, dau do diing dét-trich, va dong hd so 0.01mm), thdy khong con
lin thém nifa thi cho chiu 4nh hudng ddng hoic ting tdi. _

h. Trong chiu hudng nghién citu 4p sat thyc tién, cdc van dé can dude don gidn héa dé
nghién ciu gidi quyét tryc ti€p tiing muc tiéu, dan di dén tiing bude hoan thién.

2. Cdc gia thi€t dugc chon dé kiém nghiém:

a. Céc két qua do dac do Iin phu thém bing moét phuong phap nay ( thi du do bang dong
hd so 0.01mm ) twdng hdp véi d6 lin phu thém ctia mét pp khéc ( thi du biing dau do
dung dét-trich — tifc cdm bién dién trd day ), it nhat c¢6 cing tri s6 d6 lin tdng ( tinh +

~ dong ) tai mot cdp tai ndo dé.

b. Trong cing mdt cAp tai ban nén, khi ¢6 dnh hudng dong, dién ra cdc budc gia ting vé
dg lin mdt cdch cuc bg, néi lén duge sy xudt hign sy lin thém dudi dnh hudng dong.

c. Néu ding ty s8 lyc dong chia cho Iyc tinh clia ban nén dé bidu thi cudng do su rung,
d6 lin thém c6 quan hé mat thiét véi cudng d6 s rung .

d. Tuong tuy nhu trén, d§ liin phu thém c6 quan hé mdt thiét véi gia tbc rung ciia ban nén.

e. Tgi cdc cdp tdi nhd, dg lin thém do dnh hudng dong la ré rét va cd tri sO' lon hon do
liin thém dng vdi cdc cdp tdi lon. ( Do phin bién dang dan hdi con wu thé & nhitng cp
tdi nhé va thyc chat 12 qué trinh nén lai nén ). Trlr phi tdi ban nén gin dat gid trj t6i
héu (ultimate), d§ lin phu thém tai cdc c4p tdi I6n s& ting nhanh va dat gi4 tri 16n

( Cé sy phd hoai trugt déo cuc bg trong nén ma nguyén nhan 13 dnh hudng dong).

f. Tai cdc cép dp lyc tya tinh nhd nhigu so vdi tai t6i hau cda nén (khi do lin do tai nén
tinh < 5% bé rdng moéng), dudi nhitng chin dong do xe ¢0, do lin thém phat trién,
khong déu va kéo dai thdi gian 6n dinh lin.

3. Phuong thic chon loc s6 lidu A€ khao sét:

a. Phan tich mién tin s3. Ghi nhin tin s& néi trdi (dominant frequency) dé 1a tan s& xuat
hién thudng xuyén trong moi phd tan cda cdc diém dau do ké ca loadcell. TAn s& nay
c6 thé c6 tinh d6 khong phai 12 16n nh4t va khong phéi tAn s6 chi (principal).

b. Ghi nhan bién d§ dao déng cla gia téc tai cdc diém va ciia loadcell (gid tri 16n nhat).

~Ghi s0 liéu néi trén theo hang ngang cla bang. M&i hang s& liéu ghi nhan do chénh
1&ch ctia Iyc theo cép tdi dang xét (vi mdi lugt ghi phdi niim trong mot c4p tai dang xét
nao doé).

4. Bangs® lieu: Bang ghi :

- Cdp 4p lyc ban nén

- Thn s6 ndi troi clia loadeell, ctia ban nén

- Tan s6 chd cta loadcell, clia ban nén

- Bién d§ peak to peak cua luc dong ghi trong mién thdi gian cla loadcell (tinh theo
% tai trong nén).

- Tinh d6 clia Lyc dong (tinh biing % tai trong nén) tai tan s8 ndi troi

- Gia t6c ACC1, ACC2 (ban nén), ACC3 (1Y tai tan s& ndi trdi clia luc ké)

- Bién d6 dao d6ng clia méng (hoic tinh theo % bé rong mdéng) 14y trong diy s&
liéu mién tan s& tit file dang text.
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- P6 Itn thém mdi khi xe qua, ghi bing dong ho so (hodc tinh theo % bé rong

- mong).

- D6 lin tdng cong gom ci phan tinh va phan phu thém (hodc tinh theo % bé rong
méng) ghi tir k&t qua dong hd so. '

- D06 lin thém ghi bing LVDT d0 chinh xdc 0.0lmm(suy tif cdc mdc thdi gian clia
ddng hd so va ddng ho riéng cla mdy phin tich 4 kénh dbng thoi)

- D6 lin trung binh (hodc tinh theo % bé rong méng) mdi luot thi nghiém;

- P6 lin thém clia méng ghi tit thude dinh trén méng va déy (tinh theo % bé rong
méng. S6 liéu ndy ¢é do chinh xdc khong 16n).

Béng s& 2 (trang sau) ghi cdc thong s3 quan trong nhu: CAp tai ban nén- Tan s trdi-

Luc (tri s8 dinh~dinh- Gia tdc tai ACC1, 2, 3- Bién dd dich chuyén- P6 llin thém

trung binh (do bing dial gauge)- TY s8 luc dong /lyc tinh — SG doc theo trung binh ciia

kh&i dit liéu clia LVDT ty ch€ tao (d4 calibrate)- P lin xdc nhin bdi déy gidng qua

thudc- Bién d6 vot 1én ctia chuyén vi k& LVDT.

5. Céc dd thi - bang dif liéu -~ K&t qua phén tich phé tdn s6:

Sau day 1a cdc do thi:

- Téng hogp k&t qua ghi do ldn tinh (do ting tai ban nén), va ting doan chi tiét cla sy
ghi d6 lin da chi ra cdc d ldn phy thém (d3 lin dong) do hoat tdi xe tdi ndng di qua
va gy anh hudng (rung) cho ban nén (Hinh 12 va bdng 2).

- Quan hé giita d6 lin phy thém vdi tan s6 ndi tri cda loadeell;

- Quan hé gifta d6 ldn phu thém v ty s6 gitta lyc déng chia cho luc tinh;

- Quan hé giita d§ in phu thém véi gia tdc rung clia méng (ban nén);

- Quan hé giita bién do lin dong (ghi bing LVDT) v6i gia toc;

- Quan hé gifta bién do lin dong (ghi bing LVDT) v6i trj §8 dinh — dinh ciia Lyc;
Dit liéu da ghi duge 36 cip do thi Gia tdc (Mién thdi gian) va Ph tin s8 (sau phép
phan tich FFT) ; n6i khéc di, mdi file 12 tap ghi s8 liéu mét thi nghiém ting vdi cép tdi
dang xét clia ban nén. Tuy nhién, trong khudn khd bai bdo nay, chi mét file duge trinh
bay, dé 1a file 09183106.dat (u'ng véi 4p luc tya ctia ban nén 1a 0.75 kg/cm®)
K&t qué phén tich phd tan sd cho thay tan s6 chd (lé tAn s& ma tai d6 tinh d§ cha lyc
k& 12 16n nhat) khong phai 12 tri s6 ndi trdi (12 tén s6 thuc sy d8u c6 mit trong tat cd
cdc phd tan cla gia t6c k& va ciia loadcell).
K&t qua phén tich phd tan s dugce luu thanh file dang text dudi cdc tén file __.001,

__.002 tuong ing véi cdc block thdi gian can xét pho tan ( thi dy, cdc khodng thdi gian

sau khi ¢6 chin dong do xe qua vi trf ban nén va xe da di xa, dé lai nhitng dao dong
rung tan s& thip do s6ng bé mit tai céc cyf ly xa truyén dén ). Trang sau chi gidi thi¢u
moét file tiéu bidu vé k&t qua phan tich phé tan (file 09183106.dat)
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6. K&t qua va thao ludn:

e Mic dd d6 lin phu thém du6i dnh hudng dong 12 hién hitu mét cdch ro rang nhu da chi
ra biing c4c db thi phi tuy&n néu & phan §1, nhung quy luat phét tri€n do lin dong va
tich lily bién dang theo mdi twong quan nhiéu chidu véi cdc thong s8 khdc nhu cudng
d6 rung, ty s ap luc dong/dp lyc tinh, 4p luc nudc 16 rbng... khong ro rang va khong
dong deu ( ¢6 18 chi ¢6 thé bidu dién biing mdt ham s& phi tuy&n ndo d6 ) gitta céc cap
tai, giffa cdc lugt thi nghiém, va gifta cdc cudng do sy rung khdc nhau..v..v...

s (6 nhiing twong quan rat c6 ¥ nghia gitra luc dong ( trong bang ky hiéu la ‘LUC"), tin
s6 ( trong bang ky hiéu 1a ‘F ) ty s luc dong ( Trong bdng ky hiéu la ‘RAT’ ), vdi
cdc gia toc ( trong bdng ky hiu la ‘ACC1,2,3 ).

Ve phuong dién vét 1§, cdc két qud nay 1a d& hiéu.
Céc db thi v& quan hé gita do Iin phu thém trung binh va cdc cdp tdi ban nén cho
thdy md&i twong quan nay 12 phi tuy&n rat 1o rét, dang

Staldgn = 0.0101e>#¥29 vi hé s6 tin cdy R = 0.9944

Trén dat dinh, cong thic trén ciing ding khi méng c6 bé rong B bat ky, thi du doi v6i
méng vudng B = 1.6m, tit thi nghiém ban nén, ching ta udc tinh dugc d6 lin phu thém
tuyét d6i do anh hudng ddng tai cdp dp luc gy = 0.6 kg/cm?®1a S = 0.0435 mm

Ho#c né&u biéu thi theo d6 lin phy thém trung binh ( gifta cdc lugt thi nghiém)

Coéng thic trén trd thanh

Segnre = 0.0084e>7¥ % v8iR?=0.9917

e Cic quy luiat chuyen dong ctia ban nén dudi dnh hu‘dng d6ng néi 1én méi tuong quan
nghzch gifta tdn s6 va bién do chuyén vi, gitia tan s&' va gia téc dao djng ciia cdc diém
mién tu do ( free domain motions ), va gitia tdn sé va luc dong ( gid tri dinh- dinh cia
luc ). Nhu vdy, ¢6 thé cho ring, cdc dao djng tdn s6' thdp ddn dén gid tri lyc qudn tinh

_phu thém cao hon, bién A6 dao dong lon hon. Diéu nay phi hdp vdi céc Iy thuyét vé
méng chiu 4nh hudng dong trinh bay trong phan ‘Céc pp chdng dnh hudng dong’ néu
trong cdc tai liéu [2 ][4 ]. Ngodi ra, c6 thé ddnh gid thong qua thuc nghiém hién
trudng ban nén chiu dnh hudng dong, cu thé 1a dua vao quan hé ty 1€ nghich gilta bién
d6 dao ddng va tin sd , ta c6 thé biét dugc cd hé mang déc tinh phi tuyén.

¢ Cin cd quan hé ty 1& nghich gitta tin s6 va gla t6c dao dong, c6 thé két ludn rang G
fan s6 thip, cudng do sy rung cang 16n vi ty s§ (giatoe) %/ f cang 16n. TY s6 nay di mo
td cudng dd su rung.

o Nhing didu b8 sung khéc c6 thé nit ra nhu sau :

- Bién d6 dich chuyén khong phu thudc d6 sdu dit méng;

- X4c nhin quan hé tj 1& nghich giita bién d6 va tan s&, phi hgp véi Iy thuyét;

- Dua vao dic tinh phi tuyén suy dugc tif quan hé ty 1€ nghich giita bién dd dao
déng va fan s6 duge khing dinh tir k&t qua thyc tién cla thi nghiém ban nén
néi trén, cdc pp gidm chén cho cong trinh chiu 4nh hudng dong duge kién nghi
mdt cdch cé cén cif han. '

o Tai céc cép tai nhé ( thi dy, cip tai ban nén 0.5 kg/cm?), ty s6 luc dpng chia cho luc
finh c6 gid tri 16n hon khi d&i véi cdc cdp tdi 16n ( thi du, cap tdi ban nén 1. 25kg/cm?).
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o Anh hudng déng truyén tic bén ngodi vao méng, nén viée cai dit cac dau do dp luc
nude 18 rdng bén ngoai dién chiu tai ciia ban nén, cu thé 1a trén dudng di clia séng
chan dong truyén t¥ ngudn dén ban nén, c6 tdc dung khio sét su gia ting dp luc nudc
ké réng dong thdi véi sy gia ting cla dp luc cda ban nén va cudng d6 sy rung.

e Neén gia ¢d cif traim, c6 thé dugc xem nhu mdt mong khéi ( méng khéi quy ude hay
méng khdi twong duong, ¢é do lin duge tinh véi dp luc dit tai dj sdu tink lin bing 1/3
chigu dai cir ( tinh tir dudi miii cir 1én, con bén trong khdi dit giita cdc cif tram dude
xem nhu khoéng lin_ xem hinh 20 & cudi bai bdo); vi vy, trong khdo st bién dang
clia nén c¢6 gia cd cilf tram chiu anh hudng déng nhi trong nghién cdu thi nghiém hién
trudng dang xét, cé thé xem nén 1a ban khong gian déng nhat ké tir do sau tinh lin
(néi trén) trd xudng. Khi d6, mdi twong quan giita 4p lyc twa ban nén va 4p luc clia
mot di€ém cé do sdu bat ky tudn theo dang ham s&; diy 1a mot 1y ludn cé thé chap
nhén dugc ma khong thi€u tinh chit ché. Tir ddy, cdc tuong quan giita sy gia ting cia
p lyc nudc 16 rdng ( dp luc k& rdng thing du ) va do Iin phu thém dudi dnh hudng
ddng c6 thé dugc xét qua dp luc ban nén ( xem hinh 20).

e Gia tdc gidm khi di tit phia dén chan ddng ( tai gia t6c k&€ ACCI, tic phia gan nhit vdi
ngudn), qua méng ( tdc ACC2 ) va qua phia bén kia cda hd méng ( ACC3 ). C6 thé
nght dén gidi phdp gidm chdn béng hao cdch chdn, két hgp véi viing phu tdi trudc méng
dich ( ufc viing chiu dp luc phu tdi bé mdt, ddt phia trudc dich dén ciia méng chiu dnh
hudng déng ) va nén duge lam ciing bdng cit tram ( ¢é tdc dung tiéu hao ndng lugng
dao ddng trudc khi truyén vao méng dich dé 1én thuong ting ).

e Né&u quan niém dao dong do xe c¢6 13 ¢6 dang hinh sin ( sinusoidal ), bién d6 dich
chuyén ctia méng (ban nén ) cho phép durge riit ra bing cdch 14y tich phan hai [4n cla
gia t6c; theo dé, dich chuyén nay cing 16n néu ty s8 4p luc déng/tinh cing 1dn (tic 1a
tai nhifng cap téi tya tinh nhd, vi tai cdc cap dp lyc tya tinh nhd, ty s6 4p luc dong/ tinh
16n trong méi tuong quan rat cé ¥ nghia). Nhw vdy, dya vao cdc m6i twong quan trong
bang tuong quan Pearson ( trinh bay trang sau ), c6 thé nghi ring rung déng ctia mong
c6 bién dj dao dpng cang tdang khi méng chju cdc cdp dp luc twa tinh nhé. N6i khdc di,
viéc thiét k&' vdi dp luc tua nhd ( thién nhiéu vé an toan ) la bét loi néu xét vé phuong
dién rung dong tdn sé thdp ciia méng. Viéc ndy rat can ¢ nhitng kiém ching thuc tién
mang tinh hé thdng khic.

e Hé s0 tuong quan thdp trong cdc do thi n6i 16n mdi lién hé giita dd lun phu thém véi
tin s& ndi troi, hay vdi t s6 luc dong chia cho luc tinh, hay vdi gia t&c rung clia ban
nén ..c6 thé dugc ly gidi 12 do cdc ham sd don bién dang y = f (x) khdng dd néi 1én
mdi lién hé da bién phi tuyén ( dang y = f(x{", x,™, x3"...) ). Cin c6 thém nhitng vin
dung khéc nita trong ddnh gi4 s& li€u ndy cia nghién ciu.

o C¢ thé 4p dung cdc két qué ciia nghién cifu nay dé tién dodn d¢ lin phu thém dudi
anh hudng dong cia xe hoat tdi ning 1én mong nha trong khu din cu dang xét hoic
khu c6 dia chat tudng tu.
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STUDY ON THE RESPONSE OF A VIBRATING FOOTING
SUBJECTED TO DYNAMIC EFFECTS

Duong Hong Tham, Le Ba Luong and Ngo Kieu Nhi

ABSTRACT

In this article, the response of a vibrating footing (450mm diameter bearing plate)
subjected to dynamic effects was studied. Accelerometers were used to record the accelerations
of the simulated footing. Some high significant correlations between.the vibrational parameters
(for example, the dominant frequencies of loadcell, the displacements ... etc) and the ratios of
dynamical pressures to statical pressures were found. The results also indicated that, as for the
view poits of low frequency vibration, the amplitudes of the simulated footing seemed to be the
largest when vibrating at the smaller contact pressures. This was not well agreed with those
cited in some previous literatures.
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