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NGHIEN CUU THf NGHIEM BAN NEN HIEN TRUONG
CHIU ANH HUONG DONG

Dugng héng Thim, L& B4 Ludng, Ngo Kiéu Nhi
(Bai nhan ngay 06 thang 04 nim 2001, hoan chinh sifa chita ngay 03 thang 07 ndm 2001)

TOM TAT

Mét thi nghiém ban nén dugc thiét ldp nhdam nghié‘n ciu dnh hudng cia nhing hoat tdi
ndng nhu xe tdi 1én dj lin phy thém cia mong trén nén dat yéu. Mot ky thudt do do lin mong
dung vita cdc bé do ghi ty djng va vita dung cd nhiing thiét bi thong thuong nhu bdch phdn k&
va thudc. Nhitng két qud chi ra rang ngoaz do¢ liin xdc dinh theo tinh hoc, d§ liin phu thém tuy
thudc dp luc twa mong,khodng cdch, ty 56 dp luc dong 50 vdi dp luc twa tinh va tuy thudc vao
cuong dj rung. Nhﬁng tin hiéu do lin ghi trong mién thoi gian theo cdc cdp tdi tua mong khdc
nhau cho thdy rdng, dp luc twa cang nhd, t s6 dj lin phy thém trung binh méi lugt xe qua trén
dp lun tinh cang Ion. Ciing thdy cd mot sy phdt trién dp lic nudc ké réng du tai dj sdu dén 10
Idn bé réng mong. Piéu ndy ndi lén sy gia tdng cft dp dudi dnh hudng dong. Sau khi dp luc
nudc 16 réng phan tdn, dé lin cé 1€ sé xdy ra nhu mot qud trinh cé két dudi dp luc do trong
lugng bdn thdn.

Tit khéa: Thi nghiém ban nén chiu dnh hudng dong- Ap Iuc phu thém- D6 lin phy thém-Ap
Iyc nude 15 rdng thing du- Cam bi€n tuyén tinh vi phan LVDT.

1. Ditvandé

Thi nghiém nay 12 sy phat trién ra hién trudng ty 1& thuc cda cdc thi nghiém trén mo
hinh thu nhé (thing dit mod phéng) cdng b trude ddy trong [1]. Tudng tu cach 1am dai vdi
cdc thi nghiém hién trudng nhu ép tinh coc (load test), ban nén cif traim, do moduyn nén
dudng v..v.. tién hanh trong dieu kién tinh, mot van dé dugc dédtra la phat trién sao d6 céc thi
nghlem trén trong diéu kién c6é dnh hudng dong dé xdc dinh dnh hudng cta sy rung do céc
ngudn dao dong giy ra nhu xe c§, dong coc, hodc mong may 1én do lin va do &n dinh (theo
d6 12 xdc dinh khd ning chiu tai trong digu kién ddng ) clia mdt méng, dang ban nén, dang
chiu 4p luc tua tinh dudi cdp dp luc cho trude. T thi nghiém ban nén, cic két qua vé do lin
phu thém du6i dnh hudng dong dudc chuyén déi ra cho cdc méng c6 bé rong bat ky theo [3].
Ngoai ra, ¢6 thé chi ra dugc tdp hgp cdc thong s0 chid yé&u nao gay ra 4nh hudng 1o rét nhat
1én sy gidm kha ning chiu tdi va 1én sy gia ting bién dang liin clia nén dudi dnh hudng ddng.

Nghién cifu thuc nghi€ém nay de xuat mot phUcmg phdp thuc hanh dyu dodn bién dang
dd lin dong cho céc cong trinh, gidi quy&t mot s& vin dé con fon tai néu bdi [2], va két hop
vdi cdc nghién citu vé do bén dong duge mo ta trong [5].

2. Muc tiéu cia nghién cdu :

M6 phong sat thyc t€ tinh trang dng xd cta mong chiu 4nh hudng dong, dudi dang thi
nghlem ban nén chiu 4p luc tya tinh bi sy rung do nguon rung 1a xe cd, hodc dong coc. Két
qua sd liéu ban nén duge chuyen thanh s& liéu thuc cho méng bé rong bat ky theo [3 ].

Ti viéc tap hop dugc cdc sd lidu do yéu ¢au nhu dp Iue tinh, dp lye phu thém do lyc quin
tinh (phat sinh trén khoi lugng méng phai mang rung vdi gia t6c n6i & doan sau day); Gia tdc
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rung clia méng; Su bién thién ciia dp luc nudc trong 16 rdng khi nén bi rung;dd lin ctia mdng
ghi theo mdi cdp dp lyc dang xét (cé k€ thdi gian hoan tdt nén chit;dd lin cla mién xung
quanh; Chuyén vi do bang chuyén vi k&€ diing cdm bién dién trd ddy ( mot dang LVDT don
gidn ) ghi lién tuc theo thoi gian.

Xdc dinh duge tp hdp nhiing théng s6 twong quan ¢ ¥ nghia nhét ¢ dnh hudng dén do
lin phu thém, va quan trong nhit 1a tién dodn duge d¢ lin phu thém do dnh hudng dgng, dp
dung vao thuyc t& sdn xuat.

3. B6 tri dung cy (Instrumentation):

a. Bdn thi€t k€ cla du 4n: (Design of research) xem phu luc.

b. Mbta;

>

Loadcell b8 trf ngay dudi dam thép 1d6i, va ngdi trén con ddi 5 tan thong qua mot
vién bi thép dé€ tao ti€p xdc diém. Chiéu cao téng cdng tit mitc nude dn dinh dén
ddy dam thép I chi d5 tdi (dai 5m) 13 420mm.

Mot gia toc k&€ duge ddn trén‘?méng (ban nén), va 2 gia tdc k€& khdc dugc dén trén
cdc thanh rod ding cao hon mit ddt 300 (thing ding), cim sdu 500mm vao long
dat; ching Ian lugt cdch tim méng 13 6m 15m 25m.

Dan gdnh dong ho duge dit riéng, cdi cao hon mic nude, dé gha dit dong ho so
0.01mm; Tdng s6 dong ho so 1a 2 cho ban nén va 1 cho dim thép.

Trén mit dét, rdi rdc 4 dau do (taupaulins) & 4 géc mit dat hd méng. T4t cd ¢6
dinh dng nuwdc ¢8mm va dau kia clia Sng thong nhau din d&n mét bing control
panel ( goi tit 12 bAng CP ) dé kiém so4t. P€ tranh cho nudc trong 6ng bdc hoi khi
ning 1én , ¢6 thé dung diu (nhe hon nudc) trén bé mit muc nude . Bang CP dit
trong choi gdc thit nhat.

4 vi tri 6ng Casagrande open standpipe (vi€t-tit 13 CoS) nim & céc do sdu -4980, -
3712, -5460 va -6270 so vdi cao dd +0000 14y 12 mifc nudc hd méng. Bon &ng CoS
nam gan nhu trung tdm, cao hon mifc nudc thudng xuyén cia hd méng 1a100mm.
Mifc nudc trong CoS dudc ghi nhdn bing diu do cdm bién do Tedi South cho
mugn va hudng din do tir d6 trif ra va tinh dugc chiBu cao cot nudc (piezometer
head).

Mdy ghi va phén tich tin hi¢u FFT 4 kénh dbng thdi cia IAM dugc bd tri trong
choi thit hai, cling 12 noi dit tram ghi tin hiéu loadcell luon (Tram ctia [AM).

Chai thit ba dudc 14p ngay dudi hé gia tai, 12 hé doc 1ap vdi dam thép, nhe nhung
ciing dé cdc va cham trén né khéng dnh hudng dén g4 dit dong ho. Céc so dd bs
tri néi trén va cu tao chi ti€t tiing tram néi trén duge thé hién trong cdc hinh vé
-trang bén.
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4. Céc thanh phén ghi s6 liéu:

- Thanh phan cdc bd phén cong tdc: C4c k§ thudt vién do va ghi 4p luc con ddi; Cac
k§ thuat vién ghi gia tdc va ghi 4p lyc Loadcell theo 4 kénh dong thdi bing may phan
tich tin hiéu dao d6éng cta Vién Co hoc ﬁng dung IAM (Tp.HCM); Cac kj thuit vién
do va ghi dp luc nudc 16 rong; Cdc k§ thuat vién ghi lin cda dial gauge va clia “day
giing / thude doc”(Hai thudc thing bang ¢6 bot nudc ding va nimsé dugc quan tric
nhdm phdt hién dd nghiéng clia thanh truyén luc, qua dé biét dudc do nghiéng cia
ban nén );Hai cdn bd phu trdch tram do gia t6c va ghi tin hiéu Loadcell, tdng cong ghi
ra theo 4 kénh dong thdi.

Nghién citu sinh chi huy chung, mét cdn b6 ky thuat quaﬁ tric mic nudc trong cic
Cos, cit 1/12 -1/6 ti€ng doc mot Tan, dong thdi 4 giéng. Mot cdn bo theo ddi dong hod
ap luc con doi duy tri tdi, ting/gidm tdi cho ban nén. Tram 1a cin choi thif 3 (ngay
dudi gim hé gia tdi) chung véi hai cdn b k¥ thudt khéc; tram nay cin tip trung ky
thuit cao nhat.

5. Di&n bi€n cong tdc thi nghiém :

a.

b.

Dy kién doan xe tao rung gém c6 3 xe tdi loai KaMaz chd niing t6i da ( d6 26 dén x4p
xi trén dudi 30 tdn ) dugc ddu & cach vi trf ban nén d6 100m.

Ngang qua doan dudng cdch vi tri ban nén (VTBN) 10m c6 dit 2 khic gb cao hon mit
dudng dat 60mm, chd ¥ ca viéc niy 13 dé xe cdn qua chiing va gy ra c4c chan dong
rung truyén dén VTBN. Xe ¢6 thé Ivu xa nhat va sat nhit so vdi mép cdng trinh [an
lugt 1a 30m va 6m.

Pay 1a cdc diéu kién vé cudng do su rung xét theo cy ly ngudn rung.

Lic nay ban nén dang dudc giﬁ' & trang théi 6n dinh & cﬁ’p tai p = 0.125kg/cm? (khong

con lin nita), sdn sang ting cap tai k€ ti€p.

Dudc 1énh xuit phat, doan xe nhanh chéng khdi dong va dat v = 30km/h. C4 tram do

bam mdy ghi theo thif ty sau:

> Tram IAM (choi 2) ghi gia tdc, sau dé ghi tin hiéu cta loadcell tai théi dlem 5
gidy trudc va sau khi xe dé€n gan nhat VTBN.

> Tram Cos do va ghi cdp tdi dang xét, tri s6 chuyén vi tinh tlf lic dau tién do dial

gauge chi thi (ddng ho so 0.01mm) , ghi nhan thai diém bit dau do COS tinh tif liic
xe chay.
DPé khong thay ddi cau hinh dong Iuc hoc cla cd hé, bd phén gift tai khong duodc
phép kém giit tay doi, cdp 4p lyc dang xét duge cd gdng duy tri biing cdch doi
thém mot it n€u cin dé€ dua 4p Iuc con ddi trd lai tri s& ban dau, ddy 1a cong viéc
kh t& nhi.

» Sau khi xe qua VTBN, tiép tuc ghi cdc do lin mién xung quanh (tram choi thit 1),
va d6 lin phu thém ctda ban nén dang 6n dinh n6i trén. Tiép tuc ghi nhin céc Cos
mit d6 thdi gian ghi nhanh hon thong thudng, chon 12 5phit/l an ghi.

» Cho dén khi khong con do lin phy thém nao nita cda ban nén hoic it nit cap tai
dugce duy tri do xdp xi 1h, ti€p tuc doc tri s6 cdt nudc 4p bién thién (cin cd ging
theo d&i d6 bién thién cot nudc mot cach st sao dé c6 thé tién dodn chinh xic.)
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Hinh }: Hign tnffng oia thi nghiém ban nén phai tian theo cdc yéu cau cia quy pham vé oif by va kich
e bd kidmtea,

dat mdy do céc leal

Hinh 2 Xay dung lan trai va tram
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6. Giai phdp thyc hién nghién cifu :

Y wéng chinh 1a thiét lap bang théng ké mér cong thitc tuong quan gitta bi€n phu thude
1a d6 lin phy thém theo mét loat cde y&u td (bi€n doc 14p) khdc nhu cudng do su rung,
cap tdi duong xét, % 4p luc phu thém do luc qudn tinh phat sinh mdi do su rung duéi
anh hudng dong, bé réng méng ... hay tuong tu nhu the. Phuong thic nay c6 thé dp
dung cho moi nai khdc c6 diéu kién tuong ty dé 14p ra cong thiic thye hanh tién dodn
hay udc tinh do Itin dong (d6 lin phu thém do AH ddng).

Cédc bién doc 1ap gom: :
S6 lugt xe: Mbi lugt xe qua ¢ thdi gian cach déu nhau dudc tinh 13 mot ludt.
Nhigu lugt (> 3) xe tai mot cdp dp lyc tya tinh (doc bing dong ho dp Iuc con doi) Ia

mot bi€n de 14p. Gid thiét 1a cang nhigu lugt xe qua, do lin dong (phu thém) tich liy
cang 16n;

e Culy xe Iuu qua vi trf ban nén, tai cdp tai tua tinh dang xét. Trong trudng hdp tong
quét nhitng cy ly ¢6 thé chon 12 6m 26m 35m ... Trong bai todn clia nghién cttu nay cu
ly 12 10m; (Iy do cho van dé chi xét nghién citu tai 1 cy ly 10m, xin xem phén sau.)

Gia t6c / tan s6 /.van tdc / chuyén vi ... tai méng ( ban nén ). Trong truding hop tdng quat,
s& 1ay cdc thong s8 dao dong tai cdc tram do gia téc (accelerometer hay pick-up sensor) ing
vdi cu ly vira néu bén trén;

Chuyén vi mién xung quanh hd méng (dé xét thém yéu t& mién xa);

Chuyén vi tinh ctia ban nén ( d&n lic ngung lin dé gia tai tiép );

D sdu cla ting gi€ng Piezometer va Ap luc nudc 15 rdng do bing chigu cao cot 4p ghi
von s€ con dugc ghi khd lau sau khi ngung thi nghiém ( vi hé s6 thim ctia dat rat bé nén thii
gian Ung X\ cho nhitng bién thién ciia dp luc nudc 18 rdng va thdi gian phén tan 4p Iuc ndy cé
thé ké dén cd thang ).

Ti s6 dp luc dong chia cho 4p lyc tinh : Pay 1a tri s6 tinh todn cla bién dd lIuc ghi bdi
loadcell, tinh bang (kg) riit ra tif phép ghi bing loadcell sau khi phén tich trong mién tan s6,
va no bi chia bdi luc ddi ctia con doi.

Loai dat :

C6 thé chi cin y&u t& % hat sét, dd 4m, do sét (lay dat vé phong thi nghiém lam cac
chi tiéu vat 1§ va tién dodn chi tiéu cd).

S6 liéu dua vao bang xét tuong quan vdi haim muc tiéu (bi€n phu thude) 12 do ldn hay
chuyén vi tuyét déi.

7. K&t qua va thdo ludn : _
a. Nhiing han ch€ va kho khin gip phai trén thuc t&:
e . Khd ndng ciia Dung cu :
Do gidi han kha ning chiu lyc ( capacity ) ctia lyc k&€ 1a 50001b ( ghi trén v3 boc
ctia loadcell ) , nén khi déng h6 4p lyc con d6i dat luc nén ban nén 2300 kg, thi
' nghiém phdi ngung ngay dé trdnh phéd hong loadcell nay. Ap luc ti€p xic tai ddy
* ban nén 1én nén dat lic nay dat xdp xi 1.4 kg/cm?.
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Hinh 3: QO tram durde ddng A€ gia o
nén ddt mém yéu

Hinh4: Yéu ciu 1dp 161 ban nén phii that nm
ngang va phéng trén Idp cdt phi ddv cir
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e Qudn tinh ciia dung cu do :
Do luc cing cting trong cdc 1d xo va qudn tinh cda bédnh ring, s doc trong cic
dong hd so ( do chuyén vi c6 do chinh xdc d€n 0.01mm ) khéng ding thuc t€ va
c6 tri 8 nhé hon téng do lin do bang phudng phép diy giing doc thudc.

o Khuvuyc:

Pé ¢ ring 16p cdt day 2.5m c6 yh = 1,400x2.5 = 3.5 t/m” (gan ddng), nén 4p luc
gy ltn it nht pg > 3,5¢/m” = 0.35 kg/em®. Ldp cét san nén day xdp xi 2.5 m (do
tai khu vuc thi nghiém ) tit 1993 dé&n nay da khién viéc ddt ban nén va céu tao cir
tram cho nén gip nhidu khé khin nhat dinh. Nén cdt dugc dao bdc ra va qud trinh
nén ban nén thuc chat 1a viéc nén trd lai ddt tai cao trinh didt ban nén; ngoai ra,
trong qué trinh khoan dit cdc dng ding piezometer cho thdy do san lap va qua
trinh dam chit, cdt da tham nhip siu vao nén bin sét trang thdi déo nhdo trude
day, cai tao thanh sét pha cdt trang thdi déo mém.

o Nhiéu loan ngudn gdy rung :

Qud trinh van chuyén lién tuc clia cdc phuong tié€n cd gidi, hoat tdi ngng luu thong
qua khu vite nay tif hang thing trude dén nay dé ddp dudng v san 1dp cho cdc khu
vuc bai xung quanh vo tinh 12 tdc nhan lam nhi€u loan va phat trién dp lyc nudc 16
rdng thing du khi quan tric mic nudc ( theo d6 la cot dp tinh theo dp luc khi
quyén ) trong céc Ong ding. Muc nudc trong cdc ong khong ding yén ma phit
trién theo ham bac hai theo thdi gian ( quan tric trude khi ti€n hanh thi nghiém),
chi ra ring dd va dang dién ra c& két Idp ddt dén 6m bén dudi mat ban nén. Tdi
trong mdi ( 10 tdn doi trong la cde bao cdt) c6 thé xem la mot nguyén nhdn khdc
4nh hudng dén tinh trang cd k&t ti€p tyc clda nén cd dén do sdu 6m ( ghi nhan dugc
t giéng quan tric Piezo s6 4 ).

o Vé cdch do dp lic nudc 16 réng trong ddt nén:

Phuong phép dng ding 12 modt phuong phdp ddng tin cdy dugc thira nhén rdng rai
cho d&n bay gid [5]. Mic dau vay, v6i dat c hé so thdm bé thi dng x{ cla cdc dau
do piezometer khd chdm chap. Trong khi céc dau do tng xt nhanh ( bang dién t&
nhép tit nwdc ngodi thi rat ddt tién, cdn gia cong ché tao trong nudc thi trinh do
cong nghé co khi, vat liéu, va k¥ thudt ddn cdc dién trd cAm bién cia nudc ta chura
d4p tng dugc, vin con la vin d& 16n chua duge gidi quyét kha quan) Viéc tién
hanh quan tric vi th€ gip nhidu y&u td bat igi.

Nhut vy, c4i méc dé danh gid su gia tang 4p luc nudc 16 réng thing du 1a khong cd
dinh, budc nghién citu phai phdn tich dwa theo xu hudng, diéu ma khi€n cho nghién
cttu rat khé dinh lugng hod.

e Do 16 chitc thi céng:
Viée bom hit nudc lién tuc ra khoi hd méng dé gdn dit gia tdc k€ 1én ban nén va
d& tao khong gian cin thi€t cho cdc cdn bd k§ thudt thao tdc ki€m sodt cdc qud
trinh gia tai... dd c6 4nh hudng nht dinh dén sy bién thién cla 4p luc nude 16 rong.
e Han ché'vé quy mé phiuong tién:
Viéc do chuyén vi mién xung quanh mic di aam trong k€& hoach song da khong
dudc tién hanh do khong c6 thi€t bi do dac kiém sodt duge trén dién rong ma cd
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dd d6 chinh xdc can thi&t khi quan tric tir khodng cdch xa d€ khong bi dnh hudng (
rung ) do ngudn rung gy ra.

o Cogidi:

Kiém sodt cu ly gitta cdc xe trong doan xe trong cdc lugt thi nghiém cho nhiit quin
thudng rat khé cé khi phai diing hé théng diéu khién ty dong dé duy tri cu ly nay(
dé nghién citu khong thay déi digu kién thi nghiém va séng truyén chdn dong rung
chi do mét tdc nhan thoi). Vi vdy, thay vi tao rung bing mot doan xe lién tuc qua
lai v6i mat do day, chi mot xe H30 dugc ding, va do digu kién dia hinh thyc t€,
van toc xe ding trong cdc lugt thi nghiém chi dat dudgc 30km/h. Qua phén tich sd
bd, cudng dd su rung chi di dé gdy cdc tin s6 dao ddng clia ban nén do 3-5Hz (
cho c4p tdi ban nén dd x4p xi 800 kg trong file 09173538.dat ghi tir mdy phén tich
dao dong FFT cia Vién cd hoc Ung dung IAM)

o Ap luc ban nén do bdng loadcell va dong hé ghi dp luc (pressure gauge):

Khi xe H30 chay ngang qua vi tri bian nén, tin hiéu dao déng ctia ban nén hién thi
rit rd, nhat 1a tin hiéu dao ddng cha luc k€ loadcell va cang 1o tai cdc cdp tdi nén
16n , tuy nhién vi khong thé ding tay duy trl tai vi trdnh thay d6i co hé, ditu nay
din dén c6 su gidm dd vai chuc kg tai nén ban nén (theo dai trén dong ho &p luc
con doi ). Sau khi xe qua lai phéi d6i thém cho dd dp lyc dang xét.

b. Céc k&t qué khéc:
Mic di c6 nhitng han ché€ va khé khin néu trén, nghién ctu van rdt ra nhigu két qué
ich lgi. Bé6 1a: -

Chi ra sy gia tdng bién dang (lin phy thém) khi ¢ dnh hudng dong:

Trong mét cip 4p Iuc twa tinh khd gan 4p lyc t6i han cda nén (c6 thé xem nhu tir >
1.00 kg/cm?), chuyén vi thdng ding clia méng ti&p tuc phdt trién 0.05% dudng
kinh méng mdi Iugt xe chay qua ( Hinh 8 ). Néu méng c6 bé rong (dudng kinh)
dén 1000mm, dd lin phu thém ndy c6 thé dat dén:

0.05 % x1000 = 0.1mm
Khuynh hudng ting tri s§ tuyét ddi ctia d6 Iin phu thém 1a khong déu khi do bing
c& hai phudng phép dong ho so va dau do chuyén vi ding dét-trich, nhu thé hién
trén hinh 8, 9 va10. Piéu nay phit hdp v6i cdc két luin dinh tinh trong cdc nghién
ciu néu bdi [4 ]. . ”

e D¢ lin do tang cdc cdp tdi tinh gidm ddn khi di tit cdp tdi nhé dén Ion.

Pay 12 hé qui ciia viéc nén lai ddy hd méng sau khi dao 18p cdt san 1dp ra va nd
phén dnh diing tinh chat nén chit dan cla dit ( Xem hinh 10); tuy nhién, néu quan
sdt k¥ trén hinh , ta ¢ nhan xét riing céc téng dg lin phu thém do dnh hudng dong
ngay cang tdng (va theo dé cdc tri trung binh trong cdc lugt do ciling ting, va su
ting _ tir 1.7 dén 2.1 [an_ rdt rd rét tai nhitng cp tai 16n x4p xi 1.00 kg/em® va
vugt 1.25 kg/cmz).

bigu nay ciing rat phit hgp v4i cdc nghién citu néu & [4 ].
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Hinhio

- Luc k€ do dong ( loadeell 5000Ibcda US A do
Visn od hoc Ung dung hd ted) va cdc thift bj giz
tii 43 dude dinh chudn b PTH Sdc bén Var Ligy,
thude Khoa KTYD | trwdng PH K thudt TpHOM
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Tri s8 tdng do lin tuyét doi trong tAt c& cdc cdp tai do bang phuong phédp gidng diy
doc thitde ( c6 chia vach mm ) hoi 16n hon tri do biing dong hd bach phan k& 0.01mm. C6 thé
giai thich 12 vi c6 mdt sy dich chuyén truot nghiéng cia ban nén ma vi tri cda ddy gidng qua
thudc da phat hién duge; con LVDT va dong hd so chi phét hién dudc chuyén vi thang ding
mot cdch don thuin. Hai thudc thing bing c6 bot nude ( ding chi phuong day doi va nim chi
phuong ngang thiy binh ) xdc nhén su nghiéng clia ban nén nay. Tuy nhién trong phép do
bing LVDT ding dat-trich ( strain gage ), su tang nhanh bién dang lin ciing thé hién dudi
dang nhitng di€m trugt nhiéu & cui dd thi ( xu hudng di 1&n clia do thi Hinh 12).

Di nhién phép do truyén thong nay khong phdt hién dudgce cdc tri 8 d lun < 0.25mm
(tdc 25 vach cda bach phén ké ) ctia do lin dong. Tu’dng tw, phép do bing day qua thugc ciing

chi ra ring d6 lin phu thém mdi lugt do cling dat tri s6 16n hon .Ta ¢6 céc 0 liéu thuc t& sau
day:

i} spe =0.1mm tai p = 0.75 kg/cm’
11} spt = 0.3mm tai p = 1.00 kg/cm? .
Pic biét tai cip téi 1.40kg/cm , d6 lin phu thém do lugt 4,5 1a 114.0 - 113.2 = 0.8mm
, nhit vy sy = 0.4mm/ lugt (i) .
Ta thay spt trong (iii) > spctrong (ii) > spitrong 1)
Céc tri s& do lun tinh va dong, doc bing LVDT dung dét-trich (strain gage hay cam
bién dién trd day) dugc ghi trong cdc do thi tif a) dén f) trong hinh 13.

Tan s8 ting 1én & nhitng cAp tdi 1on:

Chiing t6 c6 sy ting ciing do dam nén bén dudi ban nén hinh thanh ném nén chdt va
phét trién khdi dat cing tham gia dao dong clng pha véi mong Gia tdc dao dong tai cdc cdp
ti ban nén 14p theo bang 2, g 1a gia téc trong trudng = 981cm/s™.

Cic s6 liéu do bing LVDT x4c nhdn ring bién d§ dinh - dinh ( peak-to- peak ) ctia do
lin dong vugt trdi ( dén 0.3mm ) tai cap tdi p=1.00 keg/cm? trong khi gid tri nay tai cdp taip
=0.50 kg/cm 12 0.1mm (dng vdéi tan so 13y | mau 12 Fiampting = 781 Hz ).

Du’a vao ket qua do bang LVDT dtmg cam bién ( xem cdc phan chi tiét cdc file
banenal-banenad.dat Hinh 13 a-f) ta thdy réng, khodng bién thién lin phu thém ( bién dj dinh
— dinh cia d¢ lin thém ) dudi anh hudng dong tai cdc cdp zip lyc tiya 16n hon 12 nhigu hon so
v6i khodng bién thién lin phu thém clia ban nén dudi cic cép 4p lyc tua nhd hon.

e Hésd tlIdng quan thdp trong céc do thi néi 1én mai lién hé giita dd lin phy thém v6i
fan s6 ndi trdi, hay vdi ty sO lyc dong chia cho lyc tinh, hay vdi gia t6c rung cda ban
nén ..c6 thé duge 1y gidi 1a do cdc ham s6 don bién dang y = f (x) khong dd ndi 1én
mé6i lién hé da bi€n phi tuyén ( dang y = f(x1", x2™, x3".) )
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DO LUN TUYET DOI PHU THEM do AHD thee CAC CAP AP LUC TUA TINH KHAC NN

o iun phu the

o.1 0. 0.6 0.5 1 1.2 1.4
Apluc twe qb (kglem 2 )

Hinh 8: B§ Itin phu thém (tri trung binh cho mbi Iugt thi nghiém)
dudi dnh hudng dong tuong dng vdi cdc cip tdi trong ban nén

Luyc quén tinh:

C6 tong cong 38 file ghi lai s& liéu clia nglu nhién 38 c4p tai nén tir 700 kg dén 2300 kg .
Khi xe qua khiic cdy dit ngang qua dudng, bién do dao dong clia loadcell ting ddng ké, banh
trude va bdnh sau déu hién thi r5. Phén tich trong mién tan s8 dé c6 tri trung binh cda luc, céc
phan tich trong mién thi gian cho thdy bién d6 dao dong cia luc quan tinh, cho thiy c6 thé
dat dén 400 kef ( tai cdp tdi 770kg ghi theo file 09173812.dat) . Cic file dudc ghi chung vdi
gia toc tai mong ( ban nén ) va gia t6c clia 2 didm trén mit dat . Luc quén tinh dinh-dén-dinh
( tri peak-to peak ) s& dugc xét trong céc nghién ciu twong quan véi do lin phu thém dudi
dnh hudng dong. (mic dit d6 lun tuyét déi tinh theo % bé rong méng chua 16n. )

C6 sy phit hop (5t gifta cdc két qui do _ vé budc nhay cia do lun khi ting tdi va vé tri s6
dd lin nay_ bing ba phuong phdp dgc lap 1a do bing dong hd so , do bing day giang qua
thudc va do bing dau do dung cdm bi€n dién trd ddy, thé hién d cdc doan tng vdi cap tai tir
0.50kg/cm® d&n > 1.00 kg/cm® trén do thi hinh 3. Khoéng may cho nghién citu 12 mat mot s6
file ghi ( file banena6.dat va banena7.dat nhu da dugc ghi chi clia c4n bo k§ thuat phu trdch
do) nén khong cong tich luy do lin sau cling dudc. D€ khic phuc khi€m khuyet nay, mot sy
phén tich tién dodn cho thay tri s§ d6 lin tinh va dong 12 0.48mm , din dén tdng d6 ldn tinh
va dong x4p xi bing Smm( so v6i 7.5mm ciia két qua do bang dong ho so va day g1ﬁng ).Cé

thé sit dung phén dir liéu ghi tv dong bling s& liéu ti cdp tai ban nén 0.25 kg/cm? dén 1.25
kg/cm

8. Ké&tluan:

Nghién cifu thyc nghiém hién trudng biing ban nén chiu 4nh hudng déng mo ta trén
day la mot nghién ciu thitc nghiém dau tién vé dnh hudng dong ; trong didu kién Viét Nam,
nghién cu nay goép phan gidi quy&t mot cdch thye tién cdc van dé ndi tr6i ve viée xdc dinh
bi€n dang lin phu thém clia méng trén nén dat y&u chiu AH dong. Bay 1a mot bai todn rong
I6n va phic tap, vi vdy nghién cttu chd y&u nhim dua ra phuong thite thic hanh d€ tiép can
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gidi quyét bai todn xdc dinh dj lin phy thém trong méi quan hé vdi cdc thong s6 su rung, lic
qudn tinh phdt sinh trén cdc cdp tdi trong va quan tam dén su bién thién ciia dp luc nudc 16
réng. Néu duge trang bi thém va khic phuc duge mot s6 cdc han ché néu bén trén, ddy 1a mot
phuong thic thyc hanh don gidn nhung sdt thyc tién dé tién dodn do lin phu thém cia cdc
cong trinh nha cita xdy dung bén canh nhiing ngudn gdy rung nhv dudng trén nén dit yéu,
déng coc hay bén canh nhiing méng méy. Cic nghién ctdu dai han theo thdi gian con cin
dudc tién hainh mot cdch c6 hé théng hen nita ‘& nim dudc m&i quan hé cla 4p luc nudce 16
rdng nay véi sic chéng cit chufin hoé hiu hiéu clia c6t dat ( 1/oy," ) v dic tinh bién dang
ctia dat y&u ( lin, moduyn bién dang dong ... ). Ngoai ra, ¢in c6 cdc nghién cttu bd sung xdc
dinh 16 thém bién thién vé cudng do sy rung va muc gia ting lin phu thém theo khodng cdch
d& thong bdo khodng céch an toan ddi véi méng bén canh cdc dudng qua viing dat y&u; tir
day ki€n nghi vé bién phdp cdch chén, hodc gia cd.

DUONG QUAN HE TAINEN -CHUYEN VI
CUA BAN NENCHIU AHDONG

EI
fized

DOLUNTUYETDOI(X
o8 & @
1 1 1 I

H
L

500 1p00 1500 2000
TAINEN(KG)

Hinh 9: D6 thi n6i 1&n m&i quan hé giita do lin tdng ( gom tinh va dng ) theo cdc ap tai nén.
Phin thing ding ciia biéu do 1a cdc do lin thém khi 6 dnh hudng dong

QUAN HE GIUA AP LUC TINH VO1 DO LUN
p-] KHI CHUA CHIU ANH HUONG DONG

51

y = 830678 ' e MIsR
s P

DOLUNKHITANG TAITH
{X_0

o 0.2 ad 0.6 ot 1

CAP AP LUC NENTINH CUA BAN NEN (KG/CM2)

Hinh 10 : D6 lin tinh thi gidm dan khi tdng dan cdc cdp tdi tinh cho ban nén
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Xu huong bien thien muc nuoc tai PZ4 trucc ngay TN
(tuc tungay 7/2 den 9/2/2001 )
y=0.0175¢ + 3.6598x + 51238

O R?=0991
s __ﬂ—_.._.ugs_-ﬁ:
£ 5000
% y=-0.0112x +4.8604x + 5119.

- 2% ;
- R“=10.9999
B 4000 |
LI'_J Giai doan TN ban nen voi xe fai H30
= chay cach 10m, van toc <30knvh
Q (Noay 10/2/2001 )
I 3000
o
o
<
5 2000 4
O y = 0.0112x¢* - 4.8604x + 1380.9
é R =0.9999
1000 1
Thoi gian ( gio)
O ¥ T T T T 1
0 20 40 80 80 100 120

Hinh 11: Sau khi chiu mét cudng d6 cao hon vé chén dong ( rung do tip trung xe H30 cho
TN ban nén ), mdt xu hudng ting vé chiéu cao cot 4p dugc tim thiy
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Barz»g 1

BANG GHI SO LIEU THI NGHIEM HIEN TRUUNG BAN NEN CHIU AH BPONG

» Ban nén dudag kinh 450mm; .
» Cu ly ban nén-tim dudng: 10m

Cdptai TN
qQ» (kg/cm?)

Lugt xe

S& doc tinh theo ddn
vi tén ddng W
0.01mm

S8 doc (mm) bdng
ddy gifing qua thude
dinh trén ban nén

Ghi chi v& 48 lin
ban nén sau mdi 1an
ting tai ting cdp

(Laic 9g07)
0.25

29.2
30->35

35 (TB=.019)

96.5

BS§ lin tinh 1.51 mm

[ (Tic9g50)

05

186° 192

192 -
1935201
201->205

205.1
205.1->209
2095 (TB=.03)

93.3

B4 lin fih 956mm

(Lic 10g38)

0.75

--IOtm-huNr-—-la\Lh-hqu—-u | 35

305.1

3102 5320
322 333
3332
333553375
3379341
342.5->346.2

(TB=.053)

"BE6 1un tinh 588mm

(Lic 11gI3)

1.00

P (Y, IR U PU R - R

4052441
442-2469.5
4704171
473.22479
479.9->480.5
430.7

(TB=.126)

P$ 16n tinh 483mm

125

(Lic 12g02) |

[ N, T - N PU R

529.5>615
6172636 -
639.5-2646.5
649

651.2

(TB=.243)

i
! D$ lin tinh . 398mm
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Ba’r:g 1 (ttheo)

Lugt S8 doc tinh theo ddnvi | S doc (mm) bing | Ghi chi vé d8 ldn
Ya trén 85ng h3 001mm | day gi&ing qua thudc | ban nén sau mdi ldn
dinh tedn ban nén tdng tai tiing cdp.
(Luc 12g18)
& 1 6912693
1.5 2 694-2>709 -
3 7105-720 -
& 72152733 1032
5 73522745 -
6 744.5 (ngung TN) 1340
T8ng d6 Win: 7.5mm 7.5mm
Ghi chi ¢

D6 hin ghi biing ddu do ty déng ditng cdm bi€n dién trd day ( Strain gage ) chi
ghi dugc tiv c&p tai 0,25 kg/em” d€n hét c4p tai 1.00 kg/em® do sy ¢6 ky thuit.
Chi luu dwue cdc file tén ti ‘banenal.dat’ dén ‘banena5.dat'.
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FULL SCALED TEST ON PLATE SUBJECTED TO DYNAMIC EFFECTS
‘ Duong Hong Tham, Le Ba Luong, Ngo Kieu Nhi

ABSTRACT

A plate bearing test has been conducted for studying the effects of heavy trucks on the
additional settlement of footings on soft soil. A new technique of measuring the settlement of
footings was applied using both automatically recording transducers and conventional devices
such as dial gauges and rulers. The results indicated that besides the settlements determined
statically, the additional settlements depended on the contact pressure of footings, on the
distance, on the ratio of dynamical pressure to statical pressure, and on the intensity of
vibration. Time domain recordings of seitlements at several different contact pressures
indicated that, the smaller the values of contact pressures, the higher were the average ratios of
additional settlements to statical settlements. There was also a development of the excessive
water pore pressure at the depth of about ten times the width of footings. This account for the

raise of piezometer head due to dynamic effects. After dissipation, settlement might be
developped as a consolidation process under overburden pressure.
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